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C AST<-IRON. It is said that cast-iron was first 
made in Sussex as early as the year 1350, but it 
was not until the end of the Tudor period that the 
practice of iron-founding was introduced into Eng- 
f land from the continent of £uro|)e where it had al- 
ready been considerably developed. Although cast- 
iron and pig-iron have the same chemical composition, the expres- 
sion cast-iron is generally applied to pig-iron which has been 
remclted in a crucible, or furnace, and cast into moulds. 

Classification. — Cold- and hot-blast irons {see Pig-iron) 
arc divided, according to their content in phosphorus, into two 
main groups: (a) Hematite, and (b) Basic irons. The former 
contain only small percentages of this clement, about .07%, while 
in the latter the phosphorus may reach as much as 3%. Each of 
these main groups is again subdivided into at least six grades, Nos. 
I, 2, 3, foundry, forge and white irons. In passing along the 
series from “No. i” to “white” the percentages of silicon and 
manganese gradually decrease, while those of combined carbon 
and sulphur increase. Hence it is possible, by mixing irons from 
different groui^s, to obtain cast-iron of almost any desired compo- 
sition, due allowance being made for the changes which occur dur- 
ing remelting. Iron may be classified also according to (a) 
the method of manufacture; (b) the purpose for which it is in- 
tended; and (c) its composition. It was formerl3i{p;raded by break- 
ing the pig and examining the fracture, but this m^hod ^ been 
largely superseded by chemical analysis. 

(a) Method of Manufacture: (i) Coke Pig is smelted with coke; 
always with hot blast. (2) Charcoal Pig is smelted with char- 
coal, by hot or cold blast. 

(b) Purpose for Which Intended: (3) Bessemer Pig. (4) Basic Open 
Hearth Pig. (5) Malleable Pig, for malleable cast-iron castings. 
(6) Foundry Pig. (7) Forge Pig is an inferior grade used for 
puddling and for some classes of foundry work. 

(c) Chemical Composition: (8) Silicon Pig or High Silicon Pig. (9) 
Low Phosphorus Pig. (10) Special Low Phosphorus Pig. (sx) 
Ferro-Alloys and Special Cast Irons (e.g., ferro-manganese). 

When pig-iron is melted under conditions which permit of the 
oxidation of the silicon, as in the cupola and reverberatory fur- 
nace, an iron which presents a greyish fracture when broken, and 
is quite soft and easy to machine, will, on continued remdting, 


ultimately become white and intensely hard. Conversely, by melt- 
ing white iron with increasing quantities of siliceous pig-iron it is 
possible to convert the white into grey iron. These differences in 
appearance arise from changes in the condition of the carbon. 
Cast-iron contains upwards of 3.5% carbon, which in very grey 
iron is almost wholly in the graphitic state; this condition arises 
from the presence of large amounts of silicon, an element which 
has the property of decomposing carbide of iron (Fe.iC) into its 
constituents, iron and carbon. As the silicon is oxidized by re- 
melting, more and more of the carlH)n combines with the iron, 
until ultimately, in white iron, carbon in the form of graphite is 
entirely absent. Manganese also is oxidized during remciting, 
while sulphur on the other hand is absorbed from the fuel. 

Grades Commonly Usedw — ^The following are examples of the 
grades in common use: for thin ornamental work, such as grates, 
stoves, hollow ware and other light castings, where in order to fill 
the mould great fluidity is required, a mixture of irons containing 
from 2.5% to 2.8% silicon and from 1.3% to 1.5%' phosphorus 
is in common use; but in medium-sized castings and general work, 
where somewhat greater strength is required, iron containing a 
greater percentage of combined carbon and a reduced silicon con- 
tent is necessary; and as strength rather than extreme fluidity is 
the main consideration, the phosphorus also may be reduced. 
For use in this connection, irons containing silicon from 2% to 
2.25% and phosphorus from 1% to 1.3% are suitable. Where 
still greater strength is required, as in machinery castings, phos- 
phorus and silicon are still further reduced, and a mixture of 
irons yielding an average content in silicon and phosphorus re- 
spectively of 1.15% to 1.2% and 0.4% to 0.6% is employed. In 
cases where castings have to resist wear, and have at the same 
time to machine with a highly polished surface, a very close 
grained iron is necessary, this conation being provided by an ad- 
mixture of reflned and cold-blast irons with an average silicon 
content of from 1% to 1.3 %, and about 0.45% to 0.70% phos- 
phorus. So far, only castings of the same physical properties 
throughout have been considered; for some classes of work, how- 
ever, such as rolls used in the ^eet metal industries and some 
types of car wheels, it is nece.ssary to have an intensely hard sur- 
face and a soft interior in one and the same casting. This is ob- 
tained by taking advantage of the fact that given a suitable grade 
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of iron, it is possible by rapid cooling to retain the carbon in the 
outside portion of the casting in the combined condition. This 
process is known as **chill casting” and the parts of the mould 
where the metal is to ,bc hardened are made of iron instead of 
sand, so that, when the molten metal comes in contact with them 
heat is so rapidly extracted from it that the separation of graphite 
is prevented, and the carbon retained in the combined condition; 
while towards the centre of the casting, where the rate of cooling 
is not so rapid, decomposition of the cementite can take place, and 
in consequence the iron in this region is quite soft. In this class 
of work the selection of the pig-iron is of the greatest importance, 
slight differences in composition haying very marked influences 
on the depth to which, the hardening effect penetrates. Iron for 
chill casting should be low in phosphorus, and silicon also should 
not be too high, or the carbon will not remain in combination. 
About 1-5% of silicon is probably best, but opinion is not unani- 
mous on this point. 

Malleable Cast-Iron^— -Ordinary cast-iron is melted readily 
and easily cast into any desired shape, but it has the disadvantage 
that castings so made are relatively weak and brittle. It is possi- 
ble, however, by making use of the facility with which carbide 
of iron can be split up into its constituents, to make castings 
which arc stronger than ordinary cast-iron ones, and yet possess 
a considerable degree of ductility, almost approaching wrought- 
iron in this respect, though unlike forgings of the latter metal they 
cannot be welded, except by the “bronze rod” process, and at a 
temperature below the melting point of iron. Castings made in this 
way are called “malleable cast-iron castings,” or shortly “malleable 
castings.” The process has been in use for many years, having 
been described by Reaumur in 1722. For the production of cast- 
ings by this method a refined hematite pig-iron is used containing 
from 2-5% to 3 0% carbon and from 0-5% to 1*0% silicon (the 
lower figure for large, and the higher one for small castings), and 
having as little as possible of sulphur, phosphorus, and manganese. 
Sulphur is supposed to promote the formation of blow-holes, but 
it has been found that 0*25% may be present without ill effect. 
Silicon and manganese prevent the castings being converted; while 
an excess of phosphorus causes brittleness in the finished casting. 
The castings, when removed from the moulds, are extremely brit- 
tle, on account of the nature of the pig-iron used, and when broken 
present a white fracture; they are packed in boxes containing 
red hematite ore and then annealed for a period of four or five 
days at a temperature of Soo"* to 900^ C. After this treatment 
they present a grey fracture and can be readily dressed with a file 
or chisel; they will also admit of a considerable amount of defor- 
mation without fracture. The process described is the one fol- 
lowed in Europe. In America, where the decomposition of the car- 
bide of iron, not the direct oxidation of the carbon, is regarded as 
the chief essential in the process of conversion, the annealing of 
the castings is carried out in a slightly different manner. They are 
packed in boxes containing sand or clay with or without admixture 
of oxide, and annealed at a temperature rather lower than that used 
in European practice, viz., 700*^ to 800** C. By either method a 
malleable casting is obtained, but the products of each when 
broken present a very different appearance and are designated 
“white heart” and “black heart” castings respectively, tenns which 
explain themselves. 

Since about 1850 the use of cast-iron for structural purposes 
has been gradually superseded by steel, but so many other applica- 
tions have been found for it, that it is still in considerable demand, 
as it is the cheapest form of commercial iron. Its tensile strength, 
though considerably less than that of steel, is ample for many pur- 
poses, while in compression its strength is greater than that of any 
other known metaL 

See E. L. Rhead The 'Mndftes and Traetke of IronfotmSng (Man^ 
Chester, 1910) ; T. Turner The Metallurgy of Iron (5th ed. 1918) ; 
W. H. Hatfield Cast-iron in the Light of Recent Research (and ed. 
19x8) ; H. A. Schwartz American MdlUable Cast Iron; Richard 
Moldenke The Principles of Iron Founding. (T. Ba.) 

CASTLE, a small self-contained fortress, usually of the middle 
ages, though the term is sometimes used of prehistoric earth- 
worlu (e.g., Hollingbury castle. Maiden castle), and sometimes of 
citadels (0.g., the castles of Badajoz and Burgos^l and small de- 


tached forts d^arrit in modem times. It is also often applied to 
the principal mansion of a prince or nobleman, and in France (as 
chateau) to any country seat. Under its twofold aspect of a 
fortress and a residence, the mediaeval castle is inseparably con- 
nected with the subjects of fortification {see Fortification and 
Siegecraft) and architecture. For an account of Roman and 
pre-Roman castella in Britain see Britain. 

Mediaeral Castles^ — ^The word “castle” (castel) was intro- 
duced into English shortly before the Norman Conquest to denote 
a type of fortress, then new to the country, brought in by the 
Norman knights summoned by Edward the Confessor to defend 
Herefordshire against the inroads of the Welsh. The essential 
feature of this type was a circular mound of earth surrounded by 
a dry ditch and fiattened at the top. Around the crest of its sum- 
mit was placed a timber pialisade. This moated mound was styled 
in French motte (latinized mota). It is clearly depicted in the 
Bayeux tapestry, and was then familiar on the mainland of west- 
ern Europe. A description of this earlier castle is given in the life 
of John, bishop of Terouanne {Acta Sanctorum, quoted by G. T. 
Clark, Mediaeval Military Architecture): — ^“The rich and the 
noble of that region being much given to feuds and bloodshed, 
fortify themselves . . . and by these strongholds subdue their 
equals and oppress their inferiors, lliey heap up a mound as high 
as they are able, and dig round it as broad a ditch as they can. 
. . . Round the summit of the mound they construct a pali.sade of 
timber to act as a wall. . . . Inside the palisade they erect a house, 
or rather a citadel, which looks down on the whole of the neigh- 
bourhood.” St. John, bishop of Terouanne, died in 1130, but this 
castle of Merchem may be taken as typical of the practice of the 
11th century. In addition to the mound, the citadel of the fortress, 
there was often appended to it a bailey or basecourt {see Bailey), 
and sometimes two, of semilunar or horseshoe shape, so that the 
mound stood d cheval on the line of the enceinte. The rapidity 
and ease with which it was possible to construct castles of this 
type made them characteristic of the Conquest period in England. 
In later days a stone wail replaced the timber palisade and pro- 
duced what is known as the shell-keep, as in the castles of 
Berkeley, Alnwick and Windsor. 

The Normans introduced also two other types of castle, the one 
where they found a natural rock stronghold which only needed 
adaptation, as at Clifford, Ludlow, the Peak and Exeter, to produce 
a citadel; the other a wholly distinct type, the high rectangular 
tower of masonry, of which the Tower of London is the best- 
known example, lliis type belongs rather to the more settled con- 
ditions of the 1 2th century when speed was not a necessity, and in 
the first half of which the fine extant keeps of Hcdingham and 
Rochester were erected. These towers were originally surrounded 
by palisades, usually on earthen ramparts, which were replaced 
later by stone walls. The whole fortress thus formed was styled a 
castle, but sometimes more precisely “tower and castle,” the for- 
mer being the citadel, and the latter the walled enclosure, thus 
preserving the meaning of the Roman castellum. Reliance was 
placed by the engineers of that time simply on the inherent 
strength of the structure, the walls of which defied the battering- 
ram, and could only be undermined at the cost of much time and 
labour, while the narrow apertures were constructed to exclude 
arrows or flaming brands. 

Influence of the Crusades. — ^At thi s stage the crusades, and 
the consequent opportunities afforded to western engineers of 
studying the solid fortresses of the Byzantine empire, revolution- 
ized the art of castle-building, which henceforward follows recog- 
nized principles. Many castles were built in the Holy Land by the 
crusaders of the 12th century, and it has been shown (Oman, Art 
of War: the Middle Ages, p. 529), that the designers realized, 
first, that a second line of defences should be built within the main 
enceinte, and a third line or keep inside the second line; and 
secondly, that a wall must be flanked by projecting towers. From 
the Byzantine engineers, through the crusaders, we derive, there- 
fore, the cardinal principle of the mutual defence of all the parts 
of a fortress. The donjon of western Europe was regarded as the 
fortress, the outer walls as accessory defences; in the East each 
envelope was a fortress in itself, and the kcQ) became merely the 
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last refuge of the garrison. Indeed, the keep, in several crusader 
castles, is no more than a tower, larger than the rest, built into 
the enceinte and serving for its flanking defence, while the fortress 
was made strongest on the most exposed front. The idea of the 
flanking towers soon |)enetrated to Europe, and Alnwick castle 
(1140-50) shows the influence of the new system. The finest of 
all castles of the middle ages was Richard Coeur de Lion’s Chiteau 
Gaillard (1197) on the Seine near Les Andeleys. Here the inner- 
most ward was. protected by an elaborate system of strong 
defences, which included a tete-de-pont covering the Seine bridge. 
The castle stood upon high ground and consisted of three dis- 
tinct enceintes or wards besides the keep, which was in this 
case merely a strong tower forming part of the innermost ward. 
Round instead of rectangular towers gradually became more 
usual, the finest examples of their employment as keeps being at 
Conisborough in England and at Coucy in France. Against the 
feeble siegfi artillery of the X3th century a well buUt fortress was 


almost proof, but the mines and the battering ram Were more 
formidable, and it was realized that comers in the stonework of 
the fortress were more vulnerable than a uniform curved surface. 
Chiteau Gaillard fell to Philip Augustus in 1204 ^fter a strenuous 
defence, and the success of the assailants was largely due to the 
skilful employment of mines. An angle of the noble keep of 
Rochester was undermined and brought down by John in 1215. 

The Concentric Plan« — ^The next development was the exten- 
sion of the principle of successive lines of defence to form what 
is called the “concentric” castle, in which each ward was placed 
wholly within another which enveloped it; places thus built on a 
fiat site (e.g., Caerphilly castle) became for the first time more 
formidable than strongholds perched upon hills such as Chiteau 
Gaillard, where, although the more exposed parts possessed many 
successive lines of defence, at other points, for want of room, it 
was impossible to build more than one or, at most, two walls. In 
these cases, the fall of the inner ward by surprise, escalade or 
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regular siege (as was sometimes feasible), entailed the fall of the 
whole castle. The adoption of the concentric system precluded 
any such mischance, and thus, even though siege-engines improved 
during the 13th and i4lh centuries, the defence maintained itself 
superior to attack during the latter middle ages. Its final fall was 
due to the introduction of gunpowder. *Tn the 14th century the 
change begins, in the 15th it is fully developed, in the i6th the 
feudal fastness has become an anachronism.” 

Decline of Baronial Fortifications. — ^The general adoption 
of cannon placed in the hands of the central power, a force which 
ruined the baronial fortifications. The possessors of cannon were 
usually private individuals of the middle classes, from whom the 
prince hired (he maUriel and the workmen. A typical case wiU 
be found in the history of Brandenburg and Prussia (Carlyle, 
Frederick the Greats bk. iii.; ch. i.), the castle of Friesack, held 
by an intractable feudal noble, Dietrich von Quitzow, being re- 
duced in two days by the elector Frederick I. with “Heavy Peg” 
{Faule Crete) and other guns (Feb. 1414). In England, the earl 
of Warwick in 1464 reduced the strong fortress of Bamborough in 
a week, and in Germany, Franz von Sickingen’s stronghold of 
Landstuhl, formerly impregnable on its heights, was ruined in one 
day by the artillery of Philip of Hesse (1523). Heavy artillery 
was used for such work, of course, and against lighter natures, 
some castles and even fortified country-houses managed to make 
a stout stand as late as the Great Rebellion in England. 

The castle thus ceases to be the fortress of small and ill-govern- 
ing local magnates, and its later history is merged in that of 
modern fortification. But an interesting transitional type between 
the mediaeval stronghold and the modem fortress is found in the 
coast castles erected by Henry VIII., especially those at Deal, 
Sandown and Walmer (c. 1540). Walmer castle is still the official 
residence of the lord warden of the Cinque Forts. VioUet-lc-Duc, 
in his Amuds of a Fortress (English trans.), gives a full and inter- 
esting account of the repeated renovations of the fortress on his 
imaginary site in the valley of the Doubs, the construction by 
Charles the Bold of artillery towers at the angles of the castle, 
the protection of the masonry by earthen outworks and boulevards 
and, in the 17th century, the final .service of the mediaeval walls 
and towers as a pure enceinte de sHreti, Here and there we find 
old castles serving as forts d'arrH or block-houses in mountain 
passes and in some few cases, as at Dover, they formed the nucleus 
of purely military places of arms, but normally the castle falls 
into ruins, becomes a peaceful mansion, or is merged in the forti- 
fications of the town which has grown up around it. In the Annals 
of a Fortress the site of the feudal castle is occupied by the citadel 
of the walled town. The baronial “castle” assumes pari passu the 
form of a mansion, retaining indeed some capacity for defence, 
but in the end losing all military characteristics save a few which 
survived as ornaments. Examples of such castellated mansions 
are seen in Wingfield Manor, Derbyshire, and Hurstmonceaux, 
Sussex, created in the 1 5th century. Many older castles which sur- 
vived were altered to serve as residences. (C. F. A.) 

Castles in English History. — ^Such strongholds as existed in 
England at the time of the Norman Conquest seem to have offered 
but little resistance to William the Conqueror, who, in order effec- 
tually to guard against invasions from without as well as to awe 
his ncwly-acquired subjects, immediately began to erect castles 
all over the kingdom, and likewise to repair and augment the old 
ones. Besides, as he had parcelled out the lands of the English 
amongst his followers, they, to protect themselves from the resent- 
ment of the despoiled natives, built strongholds and castles on 
their estates, and these were multiplied so rapidly during the 
troubled reign of King Stephen that the “adulterine” (i.e., un- 
authorized) castles are said by one writer to have amounted 

to I,IT5. 

In the first instance, when the interest of the king and of his 
barons was identical, the former had only retained in his hands 
the castles in the chief towns of the shires, which were entrusted 
to his sheriffs or constables. But the great feudal revolts under the 
Conqueror and his sons showed how formidable an obstacle to the 
rule of the king was the existence of such fortresses in private 
hands, while the people hated them from the first for the oppres- 


sions connected with their erection and maintenance. It was, 
therefore, the settled policy of the Crown to strengthen the royal 
castles and increase their number, while jealously keeping in check 
those of the barons. But in the struggle between Stephen and the 
empress Maud for the crown, which became largdy a war of 
sieges, the royal power was relaxed and there was an outburst of 
castle-building by the barons. These in many cases acted as petty 
sovereigns, and such was their tyranny that the native chronicler 
describes the castles as “filled with devils and evil men.” These 
excesses paved the way for the pacification at the close of the 
reign, when it was provided that all unauthorized castles con- 
structed during its course should be destroyed. Henry II., in spite 
of his power, was warned by the great revolt against him that he 
must still rely on castles, and the massive keeps of Newcastle and 
of Dover date from this period. 

Under his sons the importance of the chief castles was recog- 
nized as so great that the struggle for their control was in the 
forefront of every contest. When Richard made vast grants at his 
accession to his brother John, he was careful to reserve the pos- 
session of certain castles, and when John rose against the king’s 
minister, Longchamp, in ii 91, the custody of castles was the chief 
point of dispute throughout their negotiations, and Lincoln was 
besieged on the king’s behalf, as were Tickhill, Windsor and Marl- ' 
borough subsequently, while the siege of Nottingham had to be \ 
completed by Richard himself on his arrival. To John, in turn, as \ 
king, the fall of Chilean Gaillard meant the loss of Rouen and of ' 
Normandy with it, and when he endeavoured to repudiate the 
newly-granted Great Charter, his first step was to prepare the 
royal castles against attack and make them his centres of resist- 
ance. The barons, who had begun their revolt by besieging the 
castle of Northampton, now assailed (hat of Oxford and seized 
Rochester castle. The king recovered Rochester after a severe 
struggle and captured Tonbridge, but thenceforth there was a war 
of sieges between John with his mercenaries and Louis of France 
with his Frenchmen and the barons, which was especially notable 
for the great defence of Dover castle by Hubert de Burgh against 
Louis. On the final triumph of the royal cause, after John’s death, 
at the battle of Lincoln, the general pacification was accompanied 
by a fresh is.sue of the Great Charier in the autumn of 1217, in 
which the precedent of Stephen’s reign was followed and a special 
clause inserted that all “adulterine” castles, namely those which 
had been constructed or rebuilt since the breaking out of war 
between John and the barons, should be immediately destroyed. 
And special stress was laid on this in the writs addressed to the 
sheriffs. 

In 1223 Hubert de Burgh, as regent, demanded the surrender to 
the Crown of all royal castles not in official custody, and though he 
succeeded in this, Falkes de Breaut6, John’s mercenar>% burst into 
revolt next year, and it cost a great national effort and a siege of 
nearly two months to reduce Bedford castle, which he had held. 
In the Barons’ War (q.v,) castles again asserted their importance. 
The Provisions of Oxford included a list of the chief royal castles 
and of their appointed castellans with the oath that they were to 
take; but the alien favourites refused to make way for them till 
they were forcibly ejected. When war broke out it was Rochester 
castle that successfully held Simon de Montfort at bay in 1264, 
and in Pevensey castle that the fugitives from the rout of I^wes 
were able to defy his power. Finall>, after his fall at Evesham, it 
was in Kenilworth castle that the remnant of his followers made 
their last stand, holding out nearly five months against all the 
forces of the Crown, till their provisions failed them at the close 
of 1266. 

Thus for two centuries after the Norman Conquest castles had 
proved of primary consequence in Englirii political struggles, 
revolts and warfare. And, although, when the country was agaiil 
tom by civil strife, their military importance was of small account, 
the crown’s historic jealousy of private fortification was still seen 
in the need to obtain the king’s licence to “crenellate” em- 
battle) the country mansion. 

Bibliography.— J. A. Deville, Histoire du Chdteau-GaiUard (1829), 
Ch&teau Argues (1839) ; E. E. VioDet-le-Duc, Dictionmdre ralsonnle^ 
r.v. “Architecture” and “Chiteau” (1S54); Exsay 0% ike MUiktry 
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Plate I 



TYPES OF FEUDAL CASTLES 


1. Alcazar at Segovia, built by Henry IV. of Castile (1454-74). This 

castle, placed for defence on a high, narrow plateau, served not only 
as the king's residence but also as the stronghold of the city walls. It 
Is characteristic of the castle form which grew out of the combined 
military and re'identinl requirements of the feudal period 

2. The Bavarhin royal castle of Neuschwanstein. although modern, ac- 

curately represents the type of castle building developed in the hills 
of Germany in the middle ages. It is a product of the German 
Romantic Movement, built for Ludwig II. to rival the castle of 
Wartburg, whose design it closely follows 

3. Rochester castle, Kent, the great square keep, 120 feet high, all that 

remains of the original castle, which was probably built before 1126, 
by William de Corbeil, archbishop of Canterbury. (It belongs to the 
type of square Norman castle keep, illustrated also by the Tower of 
London) 

4. Castella Coca, Spain, built soon after 1473. Like Alcazar at Segovia, 

It Is one of a chain of fortifications built by the kingdom of Castile 
during the reconquest of Spain from the Moors. Its warm red brick 


walls and projecting turrets belong to the style called Mvdefar, 
which was developed by Moorish workmen under Christian super- 
vision. The battlements are of the Moorish type 

5. Walls of the citadel of Carcassonne, dating from the 13th and early 14th 

centuries, as restored under the direction of Viollct-le-Duc in the 
middle of the 19th century. The restoration gives an idea of the 
original oppearance of a great mediaeval castle, of which the high, 
unbroken, battlemented walls and projection towers, either square 
with battlements or round with conical roofs, are characteristic 
features 

6. Castle of Vajda Hunyadl in Hungary, showing characteristics similar to 

castles In western Europe. The projection of the upper part of the 
towers — machicolation^^nablod defenders to discharge missiles di- 
rectly upon the attackers below. The buildings shown in this picture 
date chiefly from about 1400 with parts of the residence portion of a 
later date 

7. Palace of the Prince of Monaco. 17th century castle as restored 
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PHOTObNAPHb, (I) ALHOMLMS LTD., (Z) ALKUl ILMS LTD., FROM EWING GALLOWAY 


TWO CASTLES OF GREAT BRITAIN 


Windsor castle, a fortified spot since the early 11th century and a royal 
residence from the time of William the Conqueror. Thu round 
mound and ditch encircling the present round tower go buck to the 
earliest building. In its present form, however, the castle dates 
largely from the time of Henry III., who built the first masonry 
struL-turu (c. 1270), and Edward III., who almost entirely recon- 
structed it in 1344, as a meeting place fur the Knights of the Garter. 
From that time on it has been continuously added to and improved — 
St. George's chapel, dating from 1473 to 1507; the Albert Memorial 
chapel, largely from J 501-03, (although the interior was much 
altered by Sir Gilbert Scott under Queen Victoria as a memorial to 
the prince consort) and the state apartments and residence quarters 
In the upper ward (to the right) from a reconstruction under George 
IV. and Queen Victoria, from designs by Sir Jeffrey Wyatville, who 
also Increased the height of the old keep — the round tower near the 
centre. The oldest part of the existing castle is the round bell tower 


at thr extreme left, with its high roof of French type, which dates 
from the time of Henry III. The greater part of the more recent 
construction having boon buiit on foundations of older work, the 
whole presents an unusually vivid picture of what mediaeval castles 
of the largest type must have been in their prime 
2. Carnarvon castle, Wales. Much smaller than Windsor, this also retains 
its ancient appearance. It was begun in 1283-84 by Edward I.. 
from designs by his famous castle architect, Henry de EIrcton, and 
was one of a chain of casties, including Conway and Beaumaris, 
intended for the pacification of the Welsh. Carnarvon was not 
completed until the reign of Edward II. Originally, a wail In the 
centre of the enclosed area divided it into two wards. The towers 
are of the British polygonal type. In France, at the time, round 
towers had become common. Despite the destruction of the interior 
residential buildings, Carnarvon castle is among the best preserved 
of those In the British Isles 
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ArchHeeture of ike Middie Ages, traiu. M. Macdermott (i860); 
Anffo^s of a Fortress, trans. B. Bucknall (1875) ; G. T. Clark, Jfe- 
diaeval MUitary Architecture in England, 2 vol. (1884); C. W. C. 
Oman, Art of War in the Middle Ages (1885) ; J. H. Round, Geoffrey 
de Mandevdle (1891); J. D. Mackenzie, The Castles of England, 
(1897) ; "English Castles," Quarterly Review (July 1894) ; G. NeiLson, 
"The Motes in Norman Scotland," Scottish Review, Ixiv (1898) ; W. 
St. John Hope, "English Castles of the loth and iith Centuries," 
Archaeol, Journal, lx (1902); "Castles of the Conquest," Arckeologia, 
Iviii (1902) ; E. S. Armitage, "Early Norman Castles of England," 
Eng, Hist. Review, xix (1904) ; "An^o-Saxon ^urhs and Early Nor- 
man Castles," Scot, Soc. Ant. Proc., xxxiv (1900) ; "The Norman 
Origin of Irish Mottes," The Antiquary (Aug. and Sept. 1906); G. H. 
Orpen, "Motes and Norman Castles in Ireland," Eng, Hist. Review, 
xxi, xxii (i9o6-<o7). (J. H. R.) 

CASTLEBAH, urban district and county town of Co. Mayo, 
Ireland, on the river and near the lough of same name. Pop. 
(1951) 5)288. The castle belonged to the De Burgh family but 
the town was founded in the reign of James I and received a 
charter in 1613. In 1641 the castle fell to the royalists. The town 
was held for a short period in 1798 by the French. Four miles 
northeast is a round tower 70 ft. high and 57 ft. in circumference. 
Trade is in linen goods and agricultural produce. 

CASTLECONNELL, a village of Co. Limerick, Ireland, on 
the left bank of the Shannon, iS mi. S.£. of Limerick on the 
Great Southern railway. There are remains of a castle from which 
the town took its name, which was the seat of the kings of 
Thomond. It was destroyed in 1690. Castleconnell is a centre 
for the salmon fishing of the lower Shannon. Pop. (1951) 244. 

CASTLE BONINGTON, a town of northwest Leicester- 
shire, Eng., 9j mi. S.£. of Derby by road. The population of 
the rural district in 1951 was 9,273 and of the parish (estimated) 
2,967. The town lies on the flank of a hill overlooking the Trent 
valley. Hosiery, baskets and lace are the chief industries. Little 
remains of the castle, demolished by Ring John but rebuilt in 1278. 
The church of St. Edward is of Early English and later date. Don- 
ington hall is a castellated mansion standing in a park. The es- 
tate was once in the possession of Thomas Planlagenet, who sold 
it in 1594 to the earl of Huntingdon. In 1789 the then earl be- 
queathed it to the earl of Moira, who erected the present house in 
1793 - 

CASTLE-DOUGLAS, a small burgh, Kirkcudbrightshire, 
Scot. Pop. (1951) 3,322. It lies at the north end of (Zarling- 
wark loch, about 8 mi. S.W. of Dumfries. It is the chief busi- 
ness centre of east Galloway and its sheep and cattle sales are the 
largest in the southwest of Scotland. Until 1765 it was only 
a village under the name of Causewayend, but the discovery of 
marl in the lake brought it prosperity and it was bought in 1792 
by Sir William Douglas and renamed after him. On one of the 
islets in the loch is a crannog; or ancient lake dwelling. Threave 
castle, the Douglas stronghold (1369-1455) on an island in the 
Dee, was given to the National trust in 1948. 

CASTLEFORD, an urban district in the West Riding of 
Yorkshire, Eng., 10 mi. S.E. of Leeds by road. Pop. (1951) 43,- 
116. The district was considerably extended in 1938 and covers 
6.8 sq.mi. There are collieries and large glass bottle and chemical 
works. It stands where Ermine street crosses the Aire river near 
its junction with the Calder and on the site of the Roman Legeo- 
lium. In 948 the name appeared as Ceasterford. 

CASTLE GATE. a town in Carbon Co., Utah; 6,120 ft. 
above sea level ; pop. (1950) 701. The name was taken from that 
of the gatelike passage in the canyon of Price river i mi. above 
the town. There projecting pinnacles of gray sandstone, 650- 
700 ft. high, close in on the valley, leaving only a narrow passage 
resembling a gateway in the walls of a ruined castle. The town 
is the home of one of the largest producing coal mines in the 
Book Cliffs flefd, originally opened by the Pleasant Valley Fuel 
Co. in 1888 and bought by Henry J. Kaiser interests in 1950. 

CASTLE-GUARD, an arrangement under the feudal sys- 
tem, by which the duty of finding knights to guard royal castles 
was imposed on certain baronies and divided among thi^ knights’ 
fees. The greater barons provided for the guard of their castles 
by exacting a similar duty from their knights. In both cases the 
obligation was commuted very egrly for a fixed money payment, 
which, as "castle-guard rent," lasted down to modem times. 


See J. H. Round, "Castle-Guard," in Archdeologkai Journal, vol. liz, 
and "Castleward and Coinage," in The Commune of London (1899); 

S. Painter, in American Historical Review, vol. xi, pp. 450-459 (1935) ; 

F. M. Stenton, The First Century of English Feudalism, pp. 190-2x5 
(Oxford, 1932)- 

CASTLEMAINE, ROGER PALMER, Earl of (1634- 
i 7 <) 5 )) hrst husband of the duchess of Cleveland {see Cleve- 
land, Barbara Villiers, Duchess of), English diplomatist and 
author. He was an ardent Roman Catholic, who defended his co- 
religionists in several publications. He wrote on account in 
French of the war again.st Holland (1665-67) in which he had 
served. Denounced by Titus Oates as a Jesuit he was tried and 
acquitted, later serving James II as ambassador to Pope Innocent 
XL After James II’s flight, his Jacobite sympathies caused him to 
be suspected by the government, and his time was mainly spent 
either in prison or in exile. 

(^astlemaine died at Oswestry on July 21, 1705. 

CASTLEMAINE, a town 70 mi. N.W. of Melbourne, Vic- 
toria, Australia. Pop. (1947) 5*809. Castlemainc’s gold mines 
were among the first discovered in the colony. Slate and flag- 
stone are quarried in the district, which is also an important wine 
and fruit-producing area. It is near the centre of the chief sheep 
belt of Australia. 

CASTLE PINCKNEY NATIONAL MONUMENT, a 

tract of three and one-half acres in South Carolina, U.S., set apart 
in 1924 as a government reservation. It is the site of a fort which 
was erected in 1810 and had previously been occupied by a revolu- 
tionary fort. 

CASTLEREAGH, VISCOUNT: see Londonderry, Rob- 
ert Stewart, 2nd Marquess of. 

CASTLE RISING, a small village of Norfolk, Eng., 4^ mi. 
N.£. of King’s Lynn. The fine Norman keep stands within a 
i2-ac. enclosure, formed by artificial ramparts of earth, and a 
dike, which is crossed by an ancient bridge. The keep is square 
and massive, and the Norman carving, especially over the en- 
trance, is very rich. The foundations of a small chapel were 
discovered outside the castle. The village of Castle Rising is the 
remnant of a town of no little importance. It is mentioned in 
Domesday Book and was later granted to William de Albini, whose 
son built the castle. It passed to Isabella, queen of Edward II, 
in 1332 but was exchanged for Brest castle by Richard II. It 
reverted to the crown in the 14th century and so remained until 
Henry VIll exchanged it for other lands with Thomas Howard, 
duke of Norfolk. A mayor is first mentioned in 1343 and a 
borough existed in the 15th century. A survey of 1589-90 de- 
clared that Castle Rising was an ancient borough by prescription. 
Castle Rising became a parliamentary borough in 1558, but was 
disfranchised in 1832, although a mayor was elected for special 
purposes until 1883. Its fairs and markets were formerly impor- 
tant. The church of St. Laurence is late Norman, with rich 
ornamentation; it shows traces of considerable alteration in the 
Early English period. The Bede house, founded in 1614 by Henry 
Howard, earl of Northampton, is an almshouse for old women. 
Its inhabitants still on occasion wear the high hats and red cloaks 
of Stuart times. 

CASTLETON, a village of north Derbyshire, Eng., 17 mi. 
W. of Sheffield by road. Population (1949) 684. It lies about 
600 ft. above sea level and is closely surrounded by limestone 
hills rising to heights of 1,400 to 1,700 ft. It is visited for its 
caves and mines — especially the Peak cavern, Treak Cliff cavern, 
the Speedwell mine and the Blue John mine and for Peveril 
castle, now a ruin, perched on a cliff above Uie village. Pene- 
trating this cliff is the Peak cavern, which from the i6th century 
has served as a workshop, rent-free, to families making rope and 
twine. The strongly placed castle owes its fame to its site and 
to Sir Walter Scott’s novel Peveril of the Peak; the fabric has 
been well repaired by the ministry of works. Before the Con- 
quest the site was held by Gemebem and Hundinc, and early 
earthworks can still be traced. It was granted by William the Con- 
queror to William Peverel, who built the castle. In 12x6 William 
Ferrers, earl of Derby, took it from the rebellious barons and 
was made governor by Henry HI, who in 1223 granted a charter 
for a weddy market In 1328 the castle was given to John of 
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Gaunt on his marriage with Blanche of Lancaster and thus became 
part of the duchy of Lancaster. Often used as a prison, it was 
almost impregnable in its day. 

The church of St. Edmund at Castleton has a Norman chancel 
arch, old-fashioned box pews and a valuable collection of old 
books. The Speedwell mine, j mi. W. of the village, offers the 
remarkable experience of a boat trip along a subterranean canal 
whose waters reappear in the village stream. Treak Cliff cavern 
has fine stabctitic formations, as also has the Blue John mine, 
the source of a beautiful fluorspar known as Blue John. 

CASTLETOWN, the ancient capital of the Isle of Man (in 
Manx called BaUa Cashtd), 8^ mi. S.W. of Douglas. Pop. (1951) 
1,742. Area 2 sq.mi. A small tidal harbour is formed by the 
outflow of the Silverburn into Castletown bay. Castle Rushen, 
in the centre of the town, is said to have been founded in 947-960. 
The present building is essentially Norman, largely rebuilt in the 
14th century and added onto in the 16th. Until the iSth century 
it was the residence of the lords of Man. The massive keep is 
square and is surrounded by an outer wall with towers and a 
moat. The council chamber and courthouse were built in 1644. 
Near the castle is the old House of Keys, where the Manx parlia- 
ment met until the removal of the seat of government to Douglas 
in 1862. King William’s college (endowed in 1668, founded in 
its present form in 1833) a mile N.£. of Castletown, is the prin- 
cipal school in the island. At Deibyhaven, adjoining Castle- 
town, is the Ronaldsway airport. 

CASTOR AND POLLUX, in Greek and Roman mythology 
the twin sons of Lcda, and brothers of Helen and Clytaemnestra. 
They were also known as Dioscuri (Gr. “lads of Zeus”), for, 
according to later tradition, they were the children of Zeus and 
Leda, whose love the god had won under the form of a swan. In 
some versions Leda is represented as having brought forth two 
eggs, from one of which Castor and Pollux were bom, from the 
other Helen. According to another account, Zeus was the father 
of Pollux and Helen, Tyndareus (king of Sparta) of Castor and 
Clytaemnestra. In Homer they arc said to have been the children 
of Tyndareus and Leda, and Helen is said to have been the 
daughter of Leda by Zeus. The Dioscuri were specially rever- 
enced among people of Dorian race, and were said to have reigned 
at Sparta, where also they were buried. They were the friends of 
sailors, appearing in the shape of St. Elmo’s fire during storms. 
Later, they were confounded with the Cabeiri (^.v.). 

CASTOREUM, an oily viscid gland secretion contained in 
two pairs of membranous sacs between the anus and external 
genitals of both the male and the female Russian and American 
beaver; known also as beaver musk. After drying, it comes into 
commerce as more or less solid masses, of brown colour and a 
strong, rather disagreeable odour, due to the presence of about 
2% of an essential oil, in addition to which a number of odour- 
less organic and inorganic substances have been isolated. It was 
formerly used medicinally as a stimulant in hysterical affections, 
but at present serves almost exclusively for blending perfumes, 
in the same way as musk and civet, usually in the form of an 
alcoholic extract. 

CASTOR OIL, the fixed oil obtained from the seeds of the 
castor-oil plant or Palma Chzisti, Ricinus communis, family 
Euphorbiaceae. The plant is a native of tropical Africa, but is 
cultivated in most tropical and wanner temperate countries. Be- 
sides oil the seeds contain a powerful toxic substance (ricin) one 
of the phytotoxins to which an antiserum has been produced by 
immunological methods. 

Much oil of excellent quality is obtained from India, Italy and 
California, U.S. The oil is obtained from the seeds by expression 
and decoction. One hundred pounds of good seeds may yield 
about five gallons of pure oil 

Castor oil is a viscid liquid, almost colourless when pure, 
with a slight odour, and a mild yet nauseous taste. Its specific 
gravity is 0.96 and it dissolves freely in alcohol, ether and glacial 
acetic acid. It contains palmitic and several other fatty acids, 
but the chief is ricinoleic acid which occurs in combination with 
glycerin. The ricinoleic acid is liberated by the gastric juices, 
and acts as a mild irritant to the gut. The dose is from one-hall 


to one ounce. It acts in about five hours, Increasing peristaltic 
and segmenting movements in the small intestine and allaying the 
normal antiperistalsis in the large bowel. It is useful for children 
and the aged, but must not be employed in cases of chronic con- 
stipation, which it only aggravates, while relieving the symptoms. 

It is also used as a lubricant especially in aeroplane motors. 

CASTRATO, an adult male soprano who has been operated 
on in his youth to prevent his voice from changing in the ordinary 
way to the normal masculine pitch. In former ^ys such singers 
were vepr numerous and included some of the most famous in the 
whole history of the art, such as Caffarelli, Velluti, Senesino and 
Farinelli, but thanks to improved public opinion the abominable 
practice to which they owed their existence has now been entirely 
abandoned. Evirati was another name for singers of this class. 

CASTREN, MATTHIAS ALEXANDER (1813-1853), 
Finnish ethnologist and [fliilologist, was born at Tervola, Kcmi, 
Finland, on Dec. 2, 1813. In 1838 he joined a medical fellow- 
student, Dr. Ehrstrom, in a journey through Lapland. In the 
following year he travelled in Russian Karelia; and in 1841 he 
undertook, in company with Dr. Elias Lonnrot, a third journey, 
which extended as far as Obdorsk, and occupied three years. On 
his return he published his Elementa grammatices Syrjaenae andj 
Elementa grammatices Tscheremissae (1844). He then undertook\ 
an exploration of the whole government of Siberia, which resulted^ 
in a vast addition to previous knowledge, but seriously affected \ 
his health. The first-fruits of his collections were published as \ 
Versuch einer ostjakischen Sprachlehre (St. Petersburg, 1849). 
In 1850 he published a treatise De affixis personalibus linguarum 
Altaicarum, and was appointed to the new chair of Finnish lan- 
guage and literature at Helsingfors, next year becoming chancellor 
of the university. He was engaged on a Samoyedic grammar when 
he died on May 7, 1853. 

Five volumes of his collected works appeared from 1853 to 1858, 
containing respectively — (i) Reseminnen frdn dren 1845-44; (2) 
Resebcratielser och bref dren 1845-49; (3) Pbrelasningar i Finsk 
mythologi (Germ, trans. by A. Schiefner, 1853); (4) Kthnolodska 
fihreldsningar ofver AUaiska folken; and (5) Stnarre afhandlingar och 
akademiska dissertationer, 

CASTRENSIS, PAULUS, an Italian jurist of the 14th cen- 
tury. He studied under Baldus at Perugia, and was a fellow-pupil 
with Cardinal Zabarella. He was admitted to the degree of doctor 
of civil law in the University of Avignon, but it is uncertain when 
he first undertook the duties of a professor. A tradition, which 
has been handed down by Panzirolus, represents him as having 
taught law for a period of 57 years. He was professor at Vienna 
in 1390, at Avignon in 1394, and at Padua in 1429; and, at differ- 
ent periods, at Florence, at Bologna and at Perugia. He was for 
some time the vicar general of Cardinal Zabarella at Florence, 
and his eminence as a teacher of canon law may be inferred from 
the language of one of his pupils, who styles him “famosissimus 
juris utriusque monarca.” His most complete treatise is his read- 
ings on the Digest, and it appears from a passage in his readings 
on the Digestum Vetus that he delivered them at a time when 
he had been actively engaged for 45 years as a teacher of civil 
law. His death is generally assigned to 143G, but it appears from 
an entry in a ms. of the Digestum Vetus, which is extant at 
Munich, made by the hand of one of his pupils who styles him 
“praeceptor meus,” that he died on July 20, 1441. 

CASTRES, a town of southwestern France, capital of an 
arrondissement in the department of Tam, 29 mi. S.S.E. of Albi. 
Pop. (1946) 30,781. The busiest town of its department, it has 
been a cloth-worUng centre since the 14th century. It lies on both 
banks of the Agout, which is fringed by old houses with projecting 
upper storeys. 

Castres grew up round a Benedictine abbey, probably founded 
in the 7th century. It was a place of considerable importance as 
early as the 12th century, and ranked as the second town of the 
Albigenses. During the Albigensian crusade it surrendered to 
Simon de Montfort: in 1356 it was raised to a countship by King 
John of France, and was united to the crown by Francis I in 
1519. In the wars of the late i6th century the inhabitants sided 
with the Protestant party, fortified the town, and established an 
independent republic. They were brought to terms, however, by 
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Louis XIII, and forced to dismantle their fortifications; and the 
town was made the seat of the chambre de Vidit, for the investi- 
gation of the affairs of the Protestants, transferred (in 1679) to 
Castelnaudary. The bishopric of Castres, established by Pope 
John XXll in 1317, was abolished at the Revolution. The church 
and former cathedral of St. Benoit dates only from the 17th and 
18th centuries. The hotel de viUe, which contains a museum with 
some fine paintings by Goya, occupies the former bishop’s palace, 
designed by Jules Mansart in the 17th century; the Romanesque 
tower beside it is the only survival of the abbey. Of several old 
mansions the Renaissance hotel de Nayrac is the most interesting. 
Castres has a subprefecture, tribunals of first instance and of 
commerce, a board of trade arbitrators and a chamber of com- 
merce. Industries include, in addition to clothmaking, metal- 
working, tanning, turnery and the making of wooden ^oes and 
furniture. 

CASTRO, INEZ DE (d. 1355)1 mistress, and perhaps wife, 
of Peter I (Pedro), king of Portugal, called Collo de Garza, i.e,, 
‘Tleron’s Neck,” was bom in Spanish Galicia, in the earlier years 
of the 14th century, daughter of Don Pedro Fernandez de Castro, 
and Dona Aldonga Soares de Villadares, a noble Portuguese lady. 
Educated at the semioriental provincial court of Juan Manuel, 
duke of Penafiel, Inez grew up with Costanga, the duke’s daughter 
by a descendant of the royal house of Aragon, and her own cousin, 
who married in 1341 the infante Dom Pedro, son of Alphonso the 
Proud, king of Portugal. The young infanta and her cousin left 
Penafiel and went to reside at Lisbon or at Coimbra, where Dom 
I’edro conceived that luckless passion for Inez which has im- 
mortalized them. Pedro’s connection par amours with Inez would 
of itself have aroused no oppo.sition. He might even have mar- 
ried her after the death of his wife in childbirth in 1345. Accord- 
ing to his own assurance he did marry her in 1354. But by that 
time the rising power of the Castro family had created hatred 
among their rivals, both in Spain and Portugal. Alvaro Gon- 
zales, J’edro Coelho and Diogo Lopes Pacheco persuaded the king, 
Alphonso, that his throne was in danger from an alliance between 
his son and the Castros, and urged the king to remove the danger 
by having Inez murdered. The old king went in secret to the 
palace at Coimbra, where Inez and the infante resided, accom- 
panied by his three familiars, and by others who agreed with them. 
The beauty and tears of Inez disarmed his resolution, and he 
turned to leave her; but the men about him had gone too far to 
recede. Inez was stabbed to death and was buried immediately 
in the church of Santa Clara. 

I'he infante had to be appeased by the concession of a large 
share in the government. The three murderers of Inez took refuge 
in Castile. In 1357, however, Alphonso died, and the infante was 
crowned king of Portugal. Peter the Cruel, his nephew, sur- 
rendered the murderers. Diogo Lopes escaped, but Coelho and 
Gonzales were executed, with horrible tortures, in the king’s pres- 
ence 

The story, not authenticated, of the exhumation and coronation 
of the corpse of Inez has often been told. It is said that to 
the dead body, crowned and robed in royal raiment and enthroned 
beside the king, the assembled nobles of Portugal paid homage as 
to their queen, swearing fealty on the withered hand of the corpse. 

Inez was buried at Alcobaga, with extraordinary magnificence, 
in a tomb of white marble, surmounted by her crowned statue, 
destroyed by the French soldiery in 1810. From the brother of 
Inez, Alvaro Perez de Castro, the house of Portugal directly de- 
scended. 

Bibuografhy. — ^Femao Lppes, Chronica del Rey Dom Pedro 
(1735) r Camoens, Os Lusiadas; Antonio Ferreira, Ines de Castro — 
the first regular tragedy of the Renaissance after the Sofonisba of 
Trissino; Luis Velez de Guevara, Retnor despnes de morir, an ad- 
mirable play; and Ferdinand Denis, Chroniques chevakresques de 
VEspagne ei du Portugal. 

CASTRO, JOAO DE (X50&-1548), called by Camoens Cas- 
tro Porte, viceroy of the Portuguese Indies, the son of Alvaro de 
Castro, governor of Lisbon, served in north Africa between 1518 
and 1538. In 1535 he accompanied the infante Dom Luis, son of 
Emanuel I, to the siege of Tunis. Returning to Lisbon, he re- 
ceived from the king the small commandership of Sao Pablo de 
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Salvaterra. Soon after this he went with his uncle Garcia dc 
Noronha to the Indies. On arrival at Goa he volunteered for the 
relief of Diu. Returning to Europe, he was given command in 
1543 of a fleet to clear the European seas of pirates. In 1545 he 
was sent to the Indies with six sail. He defeated Mahmud king of 
Gujarat and the Adil Khan and relieved Diu, losing one of his 
sons in the battle. He then captured Broach, subdued Malacca, 
and in 1547 was appointed viceroy by Joao III. He died at 
Ormuz, in the arms of his friend St. Francis Xavier, on June 6, 
1548. He was buried at Goa, and afterward taken home and 
buried in the convent of Bemfica. 

Bibliography. — Jacinto Freire de Andrade, Vida de D. Joao de 
Castro (1651), Eng. trans. by Sir Peter Wyche (1664); Diogo de 
Couto, Decadas da Asia, vi. The Rotekos or logbooks of Castro’s 
voyages in the East (Lisbon, 1833, 1843 and 1872) are of great interest. 

CASTROGIOVANNI (Enna), a town and episcopal see 
(Arab., Kasr-Yani, corruption of Castrum Ermae), capital of the 
province of Enna, Sicily, 95 mi. by rail southeast of Palermo and 
56 mi. west of Catania. It is situated in a strong strategic posi- 
tion, almost in the centre of the island, conunanding a magnificent 
view of the interior. Pop. (1936) 21,261 (town); 23,817 (com- 
mune). Enna was one of the Sicel cities and the statement that 
it was colonized by Syracuse in 664 b.c. is improbable. It appears 
in history under Dionysius I of Syracuse, who after unsuccessful 
attempts finally acquired possession by treachery about 397 b.c. 
In 134-132 it was the headquarters of the slave revolt and was 
reduced only by treachery. Cicero speaks of it as a place of some 
importance, but in imperial times it seems to have been of little 
account. It was only by betrayal that the Saracens were able to 
take it in 859. In 1087 it fell into the hands of the Normans; and 
surviving fortifications are entirely mediaeval. The cathedral 
(1307) and a castle built by Frederick II of Aragon about 1300 
are outstanding points of interest. There are no remains of the 
famous temple of Demeter, from which Verres, as Cicero tells us, 
removed the bronze statue of the goddess. 

The lake of Pergusa where Persephone was carried off by Hades 
(Pluto, Dis), lies 4 mi. to the south. 

Enna became a summer resort and established trade in sulphur 
and rock salt. It was the scene of heavy fighting in World War II. 

CASTRO URDIALES, a port of northern Spain, province 
of Santander, on the Bay of Biscay and terminus of a branch rail- 
way connected with the Bilbao-Santander line. Pop. (1940) 6,i8x 
(mun., 11,963). 

Castro Urdiales is a modem town although its castle and parish 
church, on the rocky peninsula which protects the tiny bay, date 
from the middle ages when it was an important fishing port. De- 
stroyed by the French in 1813, it was quickly rebuilt and in- 
creased rapidly in (mpulation and prosperity with the development 
of neighbouring iron mines and of railway communication, which 
took place after 1879. The port is naturally sheltered but an arti- 
ficial harbour has been constructed. Iron ore is by far the great- 
est export, but fish, especially sardines in oil, and chacoli wine are 
also important. 

CASTRO Y BELLVIS, GUILLEN DE (1569-1631), 
Spanish dramatist, was a Valencian by birth, and early enjoyed a 
reputation as a man of letters. In 1591 he became a member of a 
local literary academy called the Nocturnos. At one time he was 
a captain of the coast guard, at another the protcg6 of Benavente, 
viceroy of Naples, who appointed him governor of Scigliano, near 
Naples. Castro was patronized by Osuna and Olivares, and was 
nominated a knight of the order of Santiago in 1623. He settled 
at Madrid in 1626, and died there on July 28, 1631, in such pov- 
erty that his funeral expenses were defrayed by charity. He prob- 
ably made the acquaintance of Lope de Vega at the festivals 
(1620-22) held to commemorate the beatification and canoniza- 
tion of St. Isidore, the patron saint of Madrid. On the latter oc- 
casion Castro’s octavos were awarded the first prize. Lo()e de Vega 
dedicated to him a celebrated play entitled Las Almenas de Toro 
(1619), and when Castro’s Comedias were published in 1618-21 he 
dedicated the first volume to Lope de Vega’s daughter. The drama 
that has made Castro’s reputation is Las Mocedades del Cid 
(1599?), to the first part of which Corneille was largely indebted 
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for the materials of his tragedy. The two parts of this play, like 
all those by Castro, have the genuine ring of the old romances; 
and, from their intense nationality, no less than for their primitive 
poetry and flowing versification, were among the most popular 
pieces of their day. 

Castro’s Fuerza de la costumbre is the source of Lovers Cwre^ 
a play ascribed to Fletcher. He is also the reputed author of 
Fsl Prodigio de los Montes, from which Calderon derived El 
Mdgico prodigioso. 

His Obras were edited by E. J. Martinez (Madrid, 1925). 

CASTRUCCIO CASTRACANI DEGLI ANTELMI- 
NELLI (1281-1328), duke of Lucca, born March 29, 1281, at 
Castruccio, near Lucca, was a noted condottiere and Ghibelline. 
He was exiled at an early age with his parents and others of their 
faction by the Guelphs, who were then in power. He served under 
Philip IV of France in Flanders, then with the Visconti in Lom- 
bardy, and in 1313 under the Ghibelline chief, Uguccione della 
Faggiuola, lord of Pisa, in central Italy. He assisted Uguccione 
in many enterprises, including the capture of Lucca (1314) and 
the victory over the Florentines at Montecatini (1315). An in- 
surrection of the Lucchese led to the expulsion of Uguccione and 
his party, and Castruccio regained his freedom and position, and 
the Ghibelline triumph was assured. In 1316 he was elected lord 
of Lucca, and s^ient many years in inces.sant warfare against the 
Florentines. 

He was at first the faithful adviser and stanch supporter of 
Frederick of Austria, who made him imperial vicar of Lucca in 
1320. After the battle of Muhldorf he switched his allegiance to 
the emperor Louis the Bavarian, whom he served for several years. 
He defeated the Florentines at Altopascio in 1325, the year in 
which he was created duke of Lucca, Pistoja, Volterra and Luni by 
the emperor Louis the Bavarian. In 1327 he captured Pisa, of 
which he was made imperial vicar. But, subsequently, his rela- 
tions with Louis seem to have grown less friendly and he was 
afterward excommunicated by the papal legate in the interests of 
the Guelphs. He died Sept. 3, 1328. 

Btiit.iogkaphy.- 'Niccolo Machiavelli's Life of Castruccio is a mere 
romance; it was translated into French, with notes, by Dreux de Kadier 
in 1753. See F. Winkler, Castruccio, Herzog von Lucca (Berlin, 1897) ; 
Gino Capponi, Sioria di Firenze and G. Sforza, Castruccio Castracani 
degli Antelminelli in Lunigiana (Modena, 1891); and S. de Sismondi 
Histoire des ripubliques italiennes (Brussels, 1838). 

CASTRUM MINERVAE, an ancient town of the Sallentini 
in Calabria, 10 mi. south of Hydruntum (mod. Otranto), with an 
ancient temple of Minerva, said to have been founded by Idome- 
neus, who formed the tribe of the Sallentini from a mixture of 
Cretans, Illyrians and Italian Locrians. It is also said to have 
been the place where Aeneas first landed in Italy, the port of which 
he named Port us Veneris, 

CAST STEEL : sec Crucible Cast Steel. 

CASUAL LABOUR is a term used to denote discontinuous 
or irregular employment or, as a collective, the workers subject 
to such employment. 

GREAT BRITAIN 

Buildings — The term casual labour is sometimes used to de- 
scribe the employment conditions in such trades as building, which 
are frequently subject to large seasonal fluctuations. These fluc- 
tuations may be due directly to the climate: statistical inquiry 
has shown in various European countries a distinct correlation 
between the seasonal decline in employment in the industry dur- 
ing the winter months and the prevailing tem[)erature during these 
months. Technological advances, however, considerably extended 
the possibilities of building construction in cold weather; and while 
in some respects the cost of winter building exceeds that of sum- 
mer work, this may be offset by the benefits of eliminating seasonal 
fluctuations. Nevertheless, in the United Kingdom before 1939 
there was a widespread reluctance on the part of prospective oc- 
cupants to take a new house built at any other time than be- 
tween April and September. Naturally this attitude disapi^cared 
in consequence of the housing shortage following World War II. 
Elsewhere leasing dates affect the period over which building tends 
to be spread. The matter is further discussed in the International 


Labour office report on Seasonal Unemployment in the Construe^ 
tion Industry (1951). 

Port Labour. — ^The tenn casual worker is, however, more 
usually applied to the man whose employment normaUy, and not 
only periodically, consists of a succession of jobs of short duration, 
whose contract of engagement is by the day and even by the hour, 
and who, from the method by which he is engaged, may be uncer- 
tain in the morning whether work will be available in the afternoon. 
He was typified, particularly during the latter part of the 19th 
and the earlier part of the 20th centuries, by the casual labourer 
at the docks. It was in the dock industry and the ancillary trans- 
port trades that casualization was most extensive; it was here 
that the phenomenon was investigated at greatest length, and here 
that the biggest efforts toward decasualization were made. 

The conditions governing labour in the London docks during the 
early years of the 20th century were succinctly described by Wil- 
liam Henry Beveridge (afterward Lord Beveridge) in Unemploy^ 
ment (London, 1908). They may be taken as broadly applicable 
to the other large dock areas of Great Britain. The fundamental 
condition leading to the existence of casual labour in the docks was 
that the demand for labour was distributed among a multitude 
of different employers with little fluidity or co-operation betweei^ 
them. Two important features were the great irregularity of thii 
arrival and dc()arture of cargoes and the small extent to which m&X 
chinery had at that time and even later been able to displace man-\ 
ual work. As a consequence of the irregularity of cargoes there \ 
were considerable daily or weekly variations in the amount of 
work to be done at any one centre of waterside employment. As 
a consequence of the dependence on manual labour the effects of 
this varying demand tended to be thrown mainly upon the labour- 
ers, whom, beyond certain limits, it was uneconomic to employ 
regularly, and who were taken on and put off at short notice as 
they were wanted or were not needed. Every distinct centre of 
waterside employment required for its smooth working to have im- 
mediately available a larger number of men than it could employ 
regularly or even adequately. F>om this it followed that each 
separate employer, in order to be able to call upon sufficient labour 
to satisfy his f^eak demand, tended to keep available a separate 
pool of potential labour; the aggregate of all these separate jiools 
was much larger than would have been the case had there been 
complete co-operation and complete fluidity between the various 
centres of employment. 

Each employer engaged his men as and where he could get 
them. What generally happened was that a number of men would 
assemble in a stated place at a stated time, and the employer’s 
foreman would select workers from them, thus collecting a labour 
force sufficient to meet his firm’s requirements for the next few 
hours. The formation of these separate pools of labour probably 
came about largely unconsciously. Men tended to return to a 
centre where they had previously been successful in getting work, 
and where they hoped they might be known, rather than to chance 
the hazards of going further afield. At the same time, however, 
some more or less deliberate measures appear to have been adopted 
by employers to keep the reserve together: thus work which might 
have been done always by the same men was sometimes given out 
in rotation so as to have enough men always in close attendance 
for emergencies. F'or example, a special committee on unskilled 
labour set up by the Charity Organization society (1908) reported 
that it was found at certain London wharves that the permanent 
staff averaged only 70% of the minimum numbers employed on 
the slackest days. The remaining 30% of constant work, to- 
gether with the casual work, was distributed over a large reserve of 
irregular hands. 

From the worker’s point of view, the element of chance in se- 
curing employment was evidently the salient feature. The man 
seeking work in the first place had to forecast the probable demand 
for labour at the different centres within the docks without any 
adequate information. At any centre he chose he had to compete 
with a “struggling crowd,” the great majority of whom were un- 
known to the employer or his agent who undertook the selection 
of workers. The effects of this irregular and unpredictable em- 
plo3rment upon the individual were* commented on by a number of 
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sociologists at the end of the xgth and the early part of the 20th 
centuries. Speaking of casual labourers at the London docks in 
the 1 880s, Beveridge says: “The knowledge that any man, what- 
ever his experience, however bad his antecedents, might get a job 
at the Docks, attracted to their neighbourhood a perpetual stream 
of blackguards, weaklings and failures from every other occupa- 
tion. The experience, .soon made, that regular attendance was not 
necessary to secure selection on days when work happened to be 
plentiful and the daily alternations of hard exercise and idleness 
rapidly developed in those who came, if they had it not before, the 
greatest irregularity of habits and physical or moral incapacity 
for continuous exertion. The low physique and half-starved con- 
dition of many of the labourers made their work dear at 4^. an 
hour. The London dock casual was popularly regarded as *the 
scum of the earth’ ; the .system of dock employment was aptly de- 
scribed as, in effect, *a gigantic system of outdoor relief.’ All 
could get occasional shillings, few a decent living.” {Op, cit., 
1930 ed. pp. 87-88, Longmans Green & Co. Limited.) 

Decasualization Schemes^ — Many attempts were made to in- 
troduce some measure of organization into this chaos. As a result 
partly of the strike of 1889. partly of the inve.stigations of Charles 
Booth, the London and India Docks company initiated measures 
of decasualization during the i8gos and after, which included, first, 
the formation of registers or lists of workers to whom preference 
was normally given, and, second, the making of the whole of the 
company’s dock area into a single labour market instead of a num- 
ber of separate and distinct areas of employment. In the single 
labour market the required supplies of men were directed from a 
central office to the different work places. This scheme was ex- 
tended when the Port of London authority was established in 
190Q. 

During the first 30 years or so of the 20th century a number 
of other schemes were set up in various British ports. Thus in 
1912 the port employers of Liverpool, the port-workers’ trade 
union, the board of trade and the treasury co-operated to bring 
into existence the Liverjjool dock scheme. Another scheme was 
set up in Bristol in 1916. The ministry of labour's Port Labour 
Inquiry committee, appointed in 1930, found 31 schemes which 
were at that time in operation in various ports. The report staled 
that by this date all major ports W'erc involved wuth the exception 
of Gla.sgow and the Tyne and Wear ports, and that more than 
two-thirds of port transport workers were covered. The chief 
features of these schemes to promote decasualization w^re 
( I ) they were all registration schemes — that is, that they involved 
the maintenance of a register of men w’ho received fireferencc in 
the selection of labour; (2) they were voluntary schemes, operat- 
ing without any legal sanction, though generally with the assistance 
of the ministry of labour, which often provided secretarial or cleri- 
cal help; (3) the majority of them were operated jointly by rep- 
resentatives of employers and of workers; (4) generally each 
scheme provided for the centralized engagement of labour, though 
it was stated that in some ports this was found to be impracticable; 
(5) no provision was made for guaranteed minimum income. The 
committee considered the question of labour wastage and recruit- 
ment — obviously an important feature of decasualization schemes 
— l)Ut reached no very definite conclusions. They found that the 
registration schemes had worked well and bad brought into dock 
work a much better type of employee than was typical at the end 
of the iglh century; and they felt that registration was an essen- 
tial preliminary to any decasualization scheme. 

During World War II it became imperative to introduce a 
greater measure of organization into dock work, partly because of 
the general labour shortage, partly because of the effects of bomb- 
ing and the need for greater flexibility of the labour force. Con- 
sequently, statutory port registration committees were set up early 
in the war; and under the Dock Labour (Essential W'ork) order, 
194 T, a National Dock Labour cori)oration, with local boards, was 
appointed. The order also empowered the minister to make dock 
labour schemes, the essential points of which were that all port 
workers were to be registered ; that all workers, when not actually 
in employment, automatically entered a reserve pool and were 
deemed to be in the employment of the corporation; and that, 
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when in. the reserve pool, they had to report to a control point 
as required, and, if not allocated to jobs, received attendance 
money. Thus a system of guaranteed pay was a feature of these 
schemes. 

Another phase in the process of dock labour decasualization 
began when, in 1946, the Dock W^orkers (Regulation of Employ- 
ment) act was passed. This, with orders and a scheme made by 
the minister of labour under it in 1947, regulated the system of 
decasualization in Great Britain. 

Provision was made for the setting up of a National Dock 
Labour board, which succeeded the corporation in June 1947 and 
became responsible for the administration of the scheme. In ad- 
dition, local dock labour boards were to be set up in each port or 
group of ports; by the beginning of 1952 there were 25 such 
boards. The national board consists of a chairman and vice- 
chairman and not less than eight or more than ten other members, 
four of these other members representing dock employers and 
four dock workers. All the members of the board are appointed 
by the minister of labour after con.sultation with the National 
Joint Council for the Port Transport Industry. Local boards also 
consist of representatives of dock workers and of employers in 
equal numbers. 

The chief functions of the national board are to maintain a 
labour force of a size suitable to current conditions, to maintain 
a register of employers and a register of workers and to provide 
for the training and welfare of dock workers. All these functions, 
except the first, arc also functions of the local boards, and much 
of the w'ork of the national board is in fact carried on through 
these local agencies. 

Broadly speaking, only those persons whose names are on the 
board’s register are eligible for employment in dock work. Every 
person whose name is on the register is required to attend at a 
call .stand in his ;)ort at stated times, generally twice a day, for 
work. If none is available for him at any one of the.se “turns," 
he is entitled to “attendance money" at the rate of five shillings 
per turn. If he has attended a full week without obtaining work, 
his eiilillemcnt is increased so as to bring it up to a guaranteed 
week’s wage, varying according to the age and medical category 
of the worker. The pay of those w^orkers who have earned less in 
a wxek than the amount of the guaranteed wage is also made up 
to the minimum. If the worker docs not report at the call stand 
and furnishes no adequate excuse he forfeits his claim to any pay- 
ment for the week in question. Where conditions lead to a sudden 
temporary shortage of labour, the local board is empowered to 
open a temporary register until the abnormal shortage disappears. 
This provi.sion, which would seem on the face of it to be contrary 
to the principle of decasualization, does not appear to have given 
rise to any great difficulties. The national board is also empowered 
to transfer labour from one port to another in order to equate 
supply and demand. 

Attention was also given to the development of welfare services, 
including the provision of medical centres and canteens, the ap- 
pointment of welfare officers, the promotion of educational activi- 
ties and the supervision of benevolent funds. 

The income of the national board is derived from a levy on the 
wage bills of the employers. This levy is equivalent to a per- 
centage of the wage bill, the rate being fixed by the board from 
time to time. Out of this income the board pays attendance 
money and the amount necessary to make up each worker’s pay to 
the guaranteed minimum. From it also come holiday pay, the 
employers' national insurance contributions and the expenses of 
maintaining welfare services. 

The board is thus not in receipt of any public money. More- 
over, although it was set up under the provisions of an act of par- 
liament, it is not a department of government. Nor is it an 
employer. It may perhaps be described as the agent of the port 
employers, but it occupies a .somewhat anomalous position which 
can give rise to difficult questions of practical i)olitics. 

Other European Countries and the Commonwealth. — ^In 
many other countries with large maritime interests decasualization 
schemes have been initiated. Such countries include Can- 
ada, Australia, New Zealand, India, France, the Netherlands, Bel- 
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gium, Norway and Sweden. These schemes vary considerably in 
detail. It may be said, however, that they all include some method 
of limiting the number of dockers competing for work by grant- 
ing to certain of them a priority right in the ix)rt concerned. In 
some of the countries mentioned above the scheme operates under 
statutory provision: thus in Australia the Stevedoring Industry 
board was established by an act of 1949 and has the duty of main- 
taining the labour supply and of organizing and controlling water- 
side workers. In others, decasualization regulations are included 
in the collective agreements between employers and unions, and 
the system is thus anchored to the principle of collective bargain- 
ing. The guarantee of a minimum income is embodied in such 
schemes as those of Australia, France and New Zealand, in which 
workers receive attendance money and (in New Zealand) a guar- 
anteed minimum wage. Some further remarks on these schemes 
will be found in the International Labour office report on De~ 
cosualisation of Dock Labour (1949). (A. F. Ws.) 

UNITED STATES 

The term casual labour, whether applied to demand for labour 
or to the people who satisfy the demand, is used in the United 
States to describe irregular, short-time employment of a wide 
variety of types. It ranges from extra help for house cleaning, 
snow shovelling and the like, to short-time hirings on docks and 
in agriculture, lumbering, contracting and other industries. Many 
thou.sands pick up a precarious livelihood at such work. Caterers, 
hotels and restaurants and clubs, hire casual labour for waiting 
table and kitchen work at banquets and other social functions; 
advertisers, theatres, stores and many other businesses employ 
people for short periods to distribute advertising matter, help 
load or unload trucks or other equipment, deliver merchandise or 
do odd jobs. A multitude of small businesses such as wood saw- 
yers, house builders, coal and ice companies and canneries often 
hire short-time help. Those enumerated are illustrations of the 
wide range of casual jobs in the business world in general. 

The United States bureau of the census enumerates, as one 
classification, people who involuntarily work part time. They can- 
not get or cannot accept steady work. The census bureau stated 
(Sept. 20, 1951; cf, bibliography) that **a disproportionate part 
of the involuntary part-time workers are employed in private 
household work where work schedules are notably unsteady ir- 
respective of the economic climate in general.’’ This group in- 
cludes cleaning vromen who work by the day, men who spade gar- 
dens, clean and install storm windows, rake leaves, and do similar 
odd jobs around the home. Every city and town and many rural 
communities have casual workers depending upon such employ- 
ment. In total, they are a large number of people. 

A clear distinction must be made between casual jobs, i.e., jobs 
which create a demand for casual labourers, and casual labourers 
as such. Casual jobs are often accepted by people who are ordi- 
narily in regular employment but who, during unemployment, 
seek casual work to tide themselves over a stringency. Casual 
labourers are people who consistently work irregularly. They 
depend for subsistence on picking up short jobs. They are often 
physically or psychologically incapable of steady employment. 
In a limited number of cases, they do casual work to supplement 
some other type of income. But in the large majority of ca.ses, 
casual work is performed by casual labourers for whom it is their 
dependence for livelihood. These labourers are often deficient in 
work capacity; some are old or some physically deficient, or both. 
Most of them are below par physically and psychologically. They 
are a normal product of uncertain livelihood, too much unemploy- 
ment, and often of demoralizing life experiences. Patterns of liv- 
ing which depend upon picking up odd jobs are seldom desirable 
socially or individually. 

There is a twilight zone between mere part-time employment 
and casual employment. In individual cases it is frequently dif- 
ficult to know whether to classify certain work as merely irregular 
or as casual. In agriculture, for instance, with its seasonal work, 
thousands of work opportunities of a definitely casual type arise. 
Harvesting of many crops which require much seasonal labour 
(such as picking fruit and berries, cultivating or harvesting green 


vegetables, working in the onion fields in Texas, or in the sugar 
beet fields in Colorado, Michigan and other states) also call for a 
large number of people hired for very short periods, either to 
replace hands who have quit or to step up the job to a faster pace 
for a short time. 

The loading and unloading of ships has been for centuries an 
outstanding type of casual employment {see above). The un- 
ceasing hiring, laying off and new hiring of longshoremen for the 
loading or unloading of ships; the former unpredictability of the 
arrival times of ships; and the daily uncertainty about both the 
day’s demands for labour and the number of men available, 
kept the dock situation in a constant state of flux. The ease with 
which unemployed men from other industries could come to the 
docks to pick up a few dollars intensified the competition for 
work, while the labour surplus ordinarily accumulated around the 
docks played into the employers’ hands. Large numbers of long- 
shoremen frequently found themselves on poor relief. 

The unionization of U.S. longshoremen, particularly from the 
early 1930s onward, enabled the long.shorcmen to prevent easy 
access to longshore work by refusing to work with nonmembers or 
requiring nonmembers accepted for employment to have union 
permits, thus establishing union control over the labour supply. 
They established ^'dispatching halls” (hiring halls) in many ports, 
supervised by a joint committee of employer and union represent- 
atives or by the union. The hiring-hall system, which began at 
Seattle, Wash., in 1939, did much to change the casual labour 
situation on the docks to a regularized system of employment! 
The halls enabled the longshoremen to hold the dock work for 
those who made it their regular occupation and to divide the avail- 
able work equitably among them. It insured the employers ex- 
perienced men systematically dispatched to the boats as needed. 
The system did not work without frictions, disputes and delays in 
the handling of shipping, but it markedly diminished the casual 
character of longshore work. 

The relatively full employment which prevailed in the years 
after 1941 did more than anything else to counteract casual em- 
ployment. With industry, mining, transportation and agriculture 
all operating at a high level of productivity, there were more op- 
portunities for workmen of less than maximum efficiency to get 
steady employment and a noticeable reduction in the proportion 
of casual workers in the industrial population. 

Bibliography. — ^Thc Governor’s Committee to Survey the Agricul- 
tural Labor Resources of the San Joaquin Valley, Agricultural Labor in 
the San Joaquin VaUey: Final Report and Recommendations (March 
1951) ; Paul S. Taylor, “Perspective on Housing Migratory Agricultural 
Laborers,” Land Economics (Aug. 1951); U.S. bureau of the census, 
Current Population Reports: Labor Force, Census Series P-50, No. 34 
(Sept. 20, 1951); Joint Lcgblative Committee on Agriculture and 
Livestock Problems, The Recruitment and Placement of Farm La- 
borers in California sg^o, (1951). (D. D. L.) 

CASUALTIES, in military use, the losses of a force in war by 
death, wounds, sickness, desertion or any other cause (from Lat. 
casus ^ that which falls out) . The duty of dealing with all casualties 
from wounds or sickness falls to the medical services, the person- 
nel of which treats each case from the moment of its occurrence 
to the eventual recovery or death of the patient. 

CASUAL WARD, the name given, under the British poor 
laws in force between 1834 and 1948, to a building for the pur- 
pose of giving temporary shelter to vagrants. 

Under the poor law as reformed in 1834, the primary duty of 
boards of guardians was to relieve destitute persons within their 
districts. Gradually, however, it was extended to the administer- 
ing of relief to vagrants, popularly called tramps and officially 
termed casual paupers. The casual ward was generally adjacent 
to the workhouse or poor law institution. 

Any vagrant or unemployed person walking from place to place 
and seeking work usually obtained an order for the casual ward 
from the relieving officer or his assistant; vagrants were searched — 
usually perfunctorily — and deprived of money and tobacco, which 
were restored to them on discharge. They were given a bath on 
admission and a meal, usually sugarless cocoa and a piece of 
bread. For the night the clothes of the inmates were taken away 
(and sometimes disinfected) and a rough nightshirt provided. 
Sleeping accommodation on the floor or a truckle bed was pro- 
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vided either in cells or associated wards. In return for the food 
and lodging, tasks of wood sawing or chopping, digging, oakum 
picking or scrubbing floors were imposed, though in many of, 
the wards the obligation was not too strictly enforced. 

Poor Law Act, 1930 . — ^After 1918 as a result of postwar con- 
ditions and industrial disputes the great increase in the numbers 
of wayfarers applying for assistance to the poor law guardians 
threw the system out of gear and, following the abolition of the 
boards of guardians by the Local Government act, 1929, and the 
transference of their functions to the county and borough coun- 
cils, a reorganization was affected by the Poor Law act, 1930, sup- 
plemented by various orders. The provision of and admission to 
casual wards became the business of the public assistance com- 
mittees of the councils, and joint vagrancy committees were es- 
tablished throughout the country to bring about a uniform system 
and effect economies in expenditure. The casual was admitted and 
supervised by trained officials, and ordinarily was not allowed to 
discharge himself before the second morning (excluding Sunday) 
following admission unless he had a current vacancy ticket given 
him by an employment exchange. (This was a card showing an 
appointment with a prospective employer, and entitled its owner 
to leave the casual ward immediately without detention.) His 
clothing was taken and cleaned if necessary; money and other 
articles were also taken from him and the cost of relief deducted 
before return; a day room and proper sleeping accommodation 
had to be provided, also a clean towel; and any case of infectious 
disease or mental illness had to be reported to the ministry by 
the medical officer, who had to visit the ward and examine every 
casual therein once a month. 

National Assistance Act, 1948 . — ^During World War H 
casual wards in England and Wales were closed. By the end of the 
war some had fallen into disrepair and some had been taken 
over permanently for other uses. Furthermore, between 1939 and 
1945 number of vagrants fell greatly; and though there ap- 
pears to have been a steady increase in the years immediately 
after the war, the numbers, by the end of 1951, were apparently 
still far short of those in prewar years. 

I'he 1948 act changed the administration of the casual wards. 
These, henceforw'ard to be known as “reception centres,” were 
placed under the National Assistance board. The great majority 
of the centres (which were fewer in number than the old casual 
wards) W'ere housed in the identical buildings which had previously 
been used for such wards. Shortage of materials had made it 
impossible to erect new buildings, though it would have been 
preferable to do so. Again, although the responsibility for these 
centres was transferred to the National Assistance board, the act 
empowered it to make local authorities its agents in carrying out 
these duties ; and this it ordinarily does. 

The regimen of the English casual ward between 1931 and 1939, 
summarized above, was followed in reception centres; but wldle 
the standing principle of the prewar poor law administration in 
England and Wales had been to keep the vagrant moving, the 
major change made by the 1948 act was that vagrants shoffid be 
encouraged to stay at the centres until some constructive action 
could be taken for their benefit. ^(A F. Ws.) 

CASUARIIDAE: see Cassowary. 

CASUARINA, a genus of odd trees of the Casuarinaceae 
family containing about 35 species, chiefly Australian, but a few 
Indo-Malayan. The long whip-like green branches are longitudi- 
nally grooved and bear at the nodes whorls of small scale- 
leaves, the shoots resembling those of Equisetum (horse-tail). 
The flowers are unisexual. The staminate are bom in spikes, each 
flower consisting of a central stamen which is surrounded by two 
scale-like perianth-leaves. The pistillate are borne in dense spher- 
ical heads; each flower stands in the axil of a bract and consists 
of two united carpels flanked by a pair of bracteoles; the long 
styles hang out beyond the bracts, and the one-chambered ovary 
contains two ovules. In the fruit the brateoles form two woody 
valves between which is a nutlet; the aggregate of fruits resembles 
small cones. Pollen is transferred by the wind to the long styles. 
The pollen-tube does not penetrate the ovule through the micro- 
pylc but enters at the opposite end — tlie chalaza (jsee Angio- 
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sperms). The wood is very hard, and several species are valuable 
timber trees. From a fancied resemblance of the wood to that of 
the oak these trees are known as “oaks,” and the same species 
has different names in different parts such as “she-oak,” “swamp- 
oak,” “iron-wood” and “beef-wood.” Several species are cultivated 
in the subtropical parts of the United States, especially the beef- 
wood (C. equisetifolia), which has become widdy naturalized in 
Florida. See J. H. Maiden, Useful Native Plants of Australia 
(London and Sydney, 1889). 

CASUISTRY was originally a term of disparagement. 
Coined in the first quarter of the 18th century from “casuist,” 
perhaps by analogy with “sophistry,” it expressed the contempt 
of emancipated “common sense” for all the labour and nicety of 
reasoning which the preceding century had expended on resolving 
cases of conscience. It afforded a vehicle also for the confused 
popular notion that casuistical activity was at once subversive of 
morality and an instrument of priestcraft. But in time, although 
the tendentious usage did not die (indeed it persists still in 
quarters where ratiocination in moral matters is suspect), the 
word grew respectable. It now signifies, like the French castds- 
Hque, that part of Christian moral theology which determines 
the morality of particular actions in particular circumstances, 
especially such as are apt to puzzle the conscience. The discovery 
that circumstances alter cases not being peculiar to Christianity, 
the name “casuistry” is given also to the application of any moral 
system, Christian or not, to concrete situations; but here in the 
main only casuistry as understood within the Roman Catholic and 
Anglican churches will be considered. 

Moral theology may be described as the application of Chris- 
tian dogma to human life. The scope of casuistry within this field 
is not, and probably cannot be, defined exactly. It is generally 
admitted that the casuist's concern is not with the rights and 
wrongs of actions considered in the abstract, but with the prob- 
lems facing particular agents in particular situations; but opinions 
differ concerning the relation of his special function to general 
moral theology on the one hand and to the work of pastors, 
spiritual directors and confessors on the other. Most commonly 
he is represented as an expert consultant, who applies the “con- 
clusions” of general moral theology to the diverse situations 
which confessors and others refer to him, in order to determine 
what moral obligations those .situations present. On this view 
casuistry is the link between general moral theology, which is 
assumed to have finished its work when it has expounded the law 
of God more or less in abstraction from variable circumstances 
(though of course no formulation of the law is possible at all 
without reference to some circumstances), and the pastoral art, 
which enters intimately into the minds and situations of those 
whose consciences are actively engaged. Some would even further 
restrict casuistry to helping confessors in their judicial, as distinct 
from their advisory, capacity. 

Although many casuists have accepted these limitations, it is 
doubtful whether casuistry can encompass its proper end under 
them. That end cannot be less than to enlighten puzzled con- 
sciences, that they may discern God’s will and vocation in their 
actual situations. Therefore the casuist should not stop at deter- 
mining strict moral obligation (though that is an essential part 
of his work), still less at helping the confessor to make ex post 
facto judgments with a view to absolution, but should focus what- 
ever light his science affords for the direction of souls “in the 
ways of truth, so that they neither decline to the right hand nor to 
the left” (George Herbert, A Priest to the Temple, 1652). Since 
division of labour is necessary, the expert casuist will more often 
act as consultant than have immediate contact with those who 
need guidance. Indeed it is as a rule better that he should not 
be pastorally involved in the matters that he considers, for per- 
sonal sympathy with hard cases and firsthand experience of the 
harm done by prevalent excesses can sway the judgment toward 
laxism or rigorism. But the .smaller the degree of abstraction 
that underlies his resolutions, and the more fully he grasps the 
interior as w^ell as the exterior circumstances of the agent, the 
more perfectly he fulfils his ministry. 

Casuistry cannot attain its end, thus conceived, simply by 
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taking? over “conclusions” — ^moral generalizations and axioms — 
from general moral theology and relating them to circumstances. 
Oftem the right resolution of a case requires direct reference to 
the fundamental mysteries of the Christian faith or fresh con- 
sideration of the God-given natures and ends of created beings. 
Whenever casuists cease to keep open their communications with 
ultimate theological truth and rely merely on ready-made gen- 
eralizations and casuistical precedents, their science degenerates 
into a sort of moral case-law, unillumined by the Gospel. More- 
over it is vital to recognize, in any estimate of the relation of 
casuistry to moral theology at large, that the resolution of par- 
ticular cases, e.specially such as embody unprecedented circum- 
stances. may throw new light on the moral law and so require that 
some “conclusion” of moral theology be reconsidered. It is thus 
that casuistry, adequately conceived, challenges the legalism 
which equates the law of God with current moral generalizations. 

In every age the major part of the church’s casuistical activity 
is exercised by word of mouth, often under the seal of the con- 
fessional, or in private correspondence. Published books are 
usually by-products of the principal work of casuists, many of 
whom— and among them the best — are content to write on souls 
alone. It follows that a literary history of casuistry can offer only 
a partial and to some extent a misleading view of the matter. 
Nevertheless it can be asserted that nothing that could be called 
a science emerged before the middle ages. Earlier casuistical rca- 
.soning, such as api)ears not only in the writings of the Fathers but 
in the New Testament itself (for instance, in T Corinthians), was 
necc.s.sarily occasional and un.system:itic. Scientific cajsuistry could 
not establish itself until the 12th-century renaissance in western 
Christendom had made possible the articulation of theology, and 
the analysis of human action had so far progrcs.sed as to prevent 
confusion between the objective nature of an act, its purely cir- 
cumstantial accompaniments and the subjective purpose of its 
agent. The fact that no comparable foundation was laid in the 
eastern church goes far to explain why scientific casuistry has been 
confined almost wholly to the western. 

The rapid growth of the new science in the 13th century formed 
part of a striking development, largely Dominican in inspiration, 
of pastoral and penitential theology. The increasing importance 
of the sacrament of penance in the life of the church, to w^hich 
the fourth Lateran council (1215), by its ruling on yearly confes- 
sion to the parish priest, gave authoritative recognition, and the 
great expansion of canon law since the Dvcretiim (between 1140 
and 1150) of Franciscus (iralianus, had stimulated demand, both 
in the .schools and in the confes.sional, for ampler and more system- 
atic guidance than the old penitential books had ever afforded; 
and the need w'as met by a notable output of penitential and casu- 
istical suntmac, among which the Summa de casibus poenitentiali- 
bus (between 1222 and 12.^0; of the eminent canonist St. Ray- 
mond of Penafort and the Summa confessorum (between 1 280 and 
1298) of John of Freiburg were specially inlluential. 

After .sharing in the isLh-century lapse of theology into aca- 
demic quibbling, casuistry again underwent, from the middle of the 
1 6th century up to the middle of the lyth, remarkable develop- 
ment and expansion. The cau.ses were various: theology, moral as 
well as dogmatic, forced by the controversies of the day to re- 
examine its foundations, was invigorated by renewed study of the 
great .schoolmen, e.specially of St. Thomas Aquinas; contact with 
the New World and rapidly changing conditions of life brought 
fre.sh moral problems; and the intense activity of the new re- 
ligious orders, especially the Society of Jesus, in the confessional 
and in spiritual direction both provided the casuist with material 
to work on and stimulated demand for casuistical literature. 

Nor was it only in the Roman communion that casuistry tlour- 
i.shed. In England at any rate “casuistical divinity” W'as very 
highly esteemed, by Puritans as well as by Anglicans, by laymen 
as well as by ecclesiaslic.s. 

Yet this, the great age of the casui.st, in which he perfected 
his techni({ue and demonstrated his concern with the whole of 
human life, was also the age in which he attracted the odium 
that gave the word “casuistry” its original meaning. The in- 
dignation against the Jesuits so bitingly voiced by the Jansenist 


Blaise Pascal in his Provincial Letters may be partly discounted, 
as springing from the rigoristic temper which feels that any quali- 
fication of moral precepts to suit circumstances undermines the 
absoluteness of the moral law; and the 18th-century dislike of 
casuistical divinity was due in the main to reaction against the 
epoch just past and to defects in the 18th-century mind. Never- 
theless, when all is .said, one has only to study, for instance, the 
work of Antonino Diana (1586-1663), whose Resolutiones 
morales were widely used, to see that, though Pascal overstated 
his ca.se, he undoulitedly had a case to state. Confirmation of 
this may be found in the Anglican Jeremy Taylor’s preface to his 
Ductor Dubitantium (1660). 

While Taylor had no quarrel with casuistry as such, being a 
casuist himself, he was intensely critical of the casuistry of the 
C'ounter Reformation; and, even when his prejudices against 
Rome and against probabili.sm and his not altogether well-informed 
.sympathy with Jansenism have been allowed for, the substance of 
his critici.sm remains. 

It seems that the preoccupation with penance and the reliance 
on authorities which had been appropriate to the mediaeval situa- 
tion were now having undesirable effects. First, the prime concern 
of many casuists being to a.ssist the confessor (and the confessor 
as judge rather than as spiritual guide), their aim in writing wai 
often nothing more exalted than to distribute the actions they coni 
sidered under the three not very inspiring heads of “mortally sin-' 
ful,” “venially sinful” and “not sinful.” 

Within the terms of reference they had accepted this was prob- ’ 
ably inevitable, and in the hands of prudent confcs.sors their work 
was doubtless put to good use. I*'or in an age of earnest and skil- 
ful spiritual direction no less than of casuistry, w'hen St. Francis de 
Sales (1567-1622) and many others taught the pursuit of perfec- 
tion to Christians living in the world as well as to religious, priests 
cannot be presumed to have let their penitents believe that the 
resolutions of casuists marked the goal of Christian endeavour. 
Nevertheless the impression that casuistry offered a substandard 
was made, and persisted. 

Secondly, the habit «)f relying too much on authorities — in other 
words, of judging opinions by the reputation of their authors as 
much as by their intrinsic reasonableness — caused the new and 
useful tool of probabili.sm to be abused. In itself jirobabilism 
(<7.?'.) means giving the benefit of the doubt. A man is doubt- 
ful w'hethcr, in the cirrum.stances. he is bound by a certain obliga- 
tion. Having canvus.sed the pros and cons, he tinds substantial 
arguments Gntrin-sic probability) on both sides and has dillirulty 
in deciding w'hich way the balance inclines. Suppose, however, 
that he thinks there is rather more to be said in favour of the 
obligation than against it: is he then morally bound to fulfil it? 
The probabilist answers “No”; for as long as there is against the 
obligation a reasonable case W'hich defies refutation, the obligation 
necessarily remains doubtful; and doubtful obligations cannot 
bind the conscience. Probabilism docs not assert that it is “right” 
for the man not to fulfil the obligation: it merely says that, if he 
decides not to do so, he cannot, in view of the doubt, be accused 
of acting irresponsibly. But sometimes the agent is incapable 
of marshalling and evaluating the pros and cons. In such a case 
he may reasonably rely on extrinsic probability, that is, on the 
opinion of others who may be supposed to know' what they are 
talking about ; and if opinions differ, probabilism will again apply. 
Of cour.se. if a man were found always taking the benefit of the 
doubt, we should begin to question his moral sincerity; but, 
granted conscientiousness, probabilism is a reasonable and pru- 
dent way of dealing with such problems. It is a different matter, 
howxvcr, when casuists, taking up probabilism too enthusiastically, 
consistently end their consideration of disputed questions by de- 
claring two or more conflicting opinions probable; and the uncer- 
tainty which is spread by such practice is dangerously magnified 
if purely extrinsic probability is admitted, that is, if casuists, in- 
stead of carefully examining the Rev. Marcus Brutus’ arguments, 
say in effect, “Brutus says so and so; and Brutus is an honourable 
man.” But that is what many writers of the i6th and 17th cen- 
turies did, thus opening the door to laxity; for, as Jeremy Taylor 
remarked, casuists who too often conclude alii aiunt, alii negant; 
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MEMBERS OF THE CAT FAMILY FOUND IN AFRICA. ASIA AND AMERICA 


1. Lion (Panthera /eo), one of the two largest of the cat family, the 

other a tiger. It Is found In Africa, Mesopotamia, Persia and India 

2. The Bengal tiger (Panthera ttgris), a fierce beast of prey which some- 

times, especially in old age. becomes a man-eater 

3. Lioness (Panthera leo), about a foot shorter than the adult male and 

generally considered more dangerous when attacked 

4. Puma or mountain lion (Fells concolor), a large American cal eaten- 

sively distributed from Canada to Patagonia. It Is of a uniform 
colour 

5. Tigress (Panthera tigris), somewhat smaller than the male but equally 

aggresive, especially when protecting her young 

6. Leopard cat (Fells bengalensis), a small, savage wildcat of tropical Asia 

that feeds largely on game birds 


7. Ocelot (Fells pardalis), an American forest cat ranging from Texas 

to Paraguay. Its fur Is yellow or grey marked with spots 

8. The red or bob-tail lynx (Lynx rufus). a North American species 

that ranges south to Mexico. Its reddish summer coat is iess spotted 

9. Jaguar (Panthera onca), the largest of American cats. It ranges from 

Texas to Patagonia and sometimes develops into a man-eater 

10. Cheetah or Hunting Leopard (Acinonyx juhata), so called because 

it is used in the hunting of game. It is a native of Africa and Asia 

11. The snow-ieopard (Panthera uncia)^ an inhabitant of highland Cen- 

tral Asia. Its name Is suggested by its grey spotted fur 

12. Serval (Felis serval), an African wildcat that preys on small quadru- 

peds and is prized by the natives for its skin, which Is a spotted yellow 
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COUNTEST OF (J, 4) HELEN HILL SHAW, (!) CmNUOC E. TAYLON; FHOrOGNAFHS. (!• *i 7) THOMAS FALL COFi., (5, f) THE RCTSTONE VIEW COMPANY, (10, Ul TOPICAL 
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DOMESTIC CATS 

4. Striped Manx cat 8. Rod Tabby Persian oat 

5. White Persian cat, "Morvlch,” owned by 9. Blue Persian cat 

Mrs. J. H. Clark 20. Blotched durnestic cat 

6. Black Persian, Champion “Sally Girl” U. The manul or Pallas's cat 

7. Tabby cat 22. Striped domestic cat 


1. White Manx (tailless) cat, Champion Chel- 

sea. “Viliish Mona Veen" 

2. Siamese cat. Champion “Simple" 

3. Abyssinian (silver) male cat. owned by Mrs. 

Carew-Cox 





CASUS BELLI— CAT 


utrumque probabUe (**Some say this, some that: both opinions 
probable”) “entertain all interests, and comply with all persua- 
sions, and send no one away unsatisfied.” 

It was the project of the English school of casuists — ^the Calvin- 
ists William Perkins (issfi-ifioa) and his disciple William Ames 
(1576-1633), the Anglicans Joseph Hall (1S74--16S6), Robert 
Sanderson (1587-1663), Jeremy Taylor (1613-67) and John 
Sharp (1645-1714), and Richard Baxter (1615-91), who re- 
fused to conform in 1662 — ^to purge casuistry of these blemishes: 
to banish the excesses of probabilism and make casuistical di- 
vinity a guide to holy living instead of merely the science of judg- 
ment on past sins, with a usefulness that would not be confined to 
the confessional. Although good work was done, the aim was not 
to be realized. The i8th century had no patience at all with the 
previous century’s addiction to cases of conscience; and moral 
theology to all intents vanished from the Church of England for 
more than too years. Within Lutheranism it had already died. 
Indeed, if Karl Barth is right about the true nature of Protestant- 
ism, there is no room in it for a moral theology, let alone casuis- 
try; and it is precisely the element in Emil Brunner’s thought 
wUch Barth regards as Catholic and heterodox that enabled him 
to write The Divine Imperative (Eng. trans., London, 1937) and 
Justice and the Social Order (Eng. trans., London, 1945). It was 
therefore left to the Church of Rome to keep the torch of casuis- 
try alight, albeit with a wavering and smoky flame, through a 
murky period, until the papal condemnation of laxist errors and 
the work of St. Alphonso Liguori (1696-1787) had prepared the 
way for better things. 

The J9th-century revival in the Church of Rome produced some 
sound but on the whole uninspired manuals of moral theology, 
mostly with a casuistical turn; but the Anglican rediscovery of 
moral theology begat very little writing, the only work of ca.suistry 
worth mention being W. W. Webb’s The Cure of Souls (New 
York, 1892). In the 20th century both Roman and Anglican 
writers came to pay considerable attention to contemporary sex- 
ual. matrimonial and medico-moral questions; and here an odd 
reversal is to be noted in that, while many Anglican conclusions 
(some of them obviously products of amateur casuistry) revived 
the alii aiunt, alii negant; utrumque probahilc which Jeremy Tay- 
lor deplored, Roman casuistry grew if anything too rigid. By the 
middle of the century moral theology was engaged in re-examining 
its scriptural and dogmatic foundations, its methodology and 
aims and its relation to ascetics (c/. G. Gilleman, S.J., Le 
Trimat de la charite en theologie morale, Louvain, 1952; and 
B. Olivier, O.l*.. and others, Morale chretienne et requetes con- 
temporaines, Toumai, 1954). There were signs that reforms 
might ensue, the effect of which upon casuistry could not yet be 
foreseen. 

Bibliography,— For the literary history see T. J. Bouquillon, 
Thrologia moralis fundamentalis, 3rd cd., pp. 71 ff. (Bruges, im). 
For a Roman Catholic view: Diciionnaire de ihiologie caiholique, 
31 d cd., s.v. “Cas de conscience” and “Casui-stique” (1923). For an 
Anglican view; K. E. Kirk, Conscience and Its Problems (London, New 
York, 1927); also H. R. McAdoo, The Structure of Caroline Moral 
Theology (London, New York, iq4q) ; and T. Wood, English Casuistical 
Divinity During the Seventeenth Century (London, 1952). For an 
account of casuistry in the less strict sense-^a little marred by Uie 
intrusion of an individual moral philosophy: Encyclopaedia of Religion 
and Ethics, s.v. (London, 1910). For Stoic practice: Raymond Thamin, 
Vn problime moral dans Vantiquiti (Paris, 1884). For modern ex- 
amples: E. J. Mahoney, Questions and Answers, part ii (London^ 
1949) ; F. L. Good and O. F. Kelly, Marriage, Morals and Medical 
Ethics (DubUn, 1952) ; and the Cahiers Laennec (Paris, various dates) 
on medico-moral questions ; also certain reports — commission appointed 
by the archbishop of Canterbuiy, Artificial Human Insemination 
(London, 1948) ; commission appointed by the archbishops of Canter- 
bury SLWi York, The Church and the Atom (London, 1948) ; Social 
and Industrial Commission of the Church Assembly, Gambling: An 
Ethical DisesMon (London, 1950) ; Church of England Moral Welfare 
Council, Human, Sterilization (London, undated). (G. B. B.) 

CASUS BELLI, a situation said to justify a state in initiating 
war. The United Nations charter provided that warlike measures 
are permissible only if authorized by the Security council or the 
general assmbly, or if necessary for “individual or collective self- 
defence” « g«tnat “armed attack.” (See Akbiteation, Intexna- 
tional; Was.) (Q- W.) 


CAT, the name of the well-known domesticated animal Felts 
caJtus, but in a wider sense employed to denote all the more 
typical members of the family Felidae. The word “cat” is also 
applied to other objects, in all cases an application of the name of 
the animal. In mediaeval siegecraft the “cat” was a movable pent- 
house used to protect besiegers when approaching a wall or gate- 
way. 

“Cat” or “cat-head,” in nautical usage, is the projecting beam 
on the bow of a ship used to clear the anchor from the sides 
of the vessel when weighed. The name is also used for a type of 
vessel, formerly used in the coal and timber trade in northeast 
England; it is still applied to a small rig of sailing boats. The 
instrument of punishment, generally called the “cat 0’ nine tails,” 
consists of a handle of wood or rope, about 18 in. long, with nine 
knotted cords or thongs. 

Origin of the Domestic Cat« — ^Although bones of cats were 
found in the dwellings of ancient cavemen, it is very probable 
that these cats were not domestic. About 3000 b.c. in Egypt, 
when agriculture had become well established, the Egyptians 
tamed the cat to protect their stores of grain. These animals 
proved so valuable that they were later considered to represent 
one of the gods, perhaps to give cats better protection. The wild 
species from which they were derived was the African wild cat 
{Felts lybica), one race of which occurred in Egypt. This is a 
gray cat with a slightly buffy cast, marked with blackish stripes 
and spots on the body and legs, the tail with a black tip and sev- 
eral rings, and the feet dusky. Its hair is short and the build and 
general proportions are like those of the common house cat. Mod- 
em domestic cats interbreed freely with the African wild cat. 

From Egypt domestic cats spread slowly throughout the civil- 
ized world. In Europe they undoubtedly interbred with the Euro- 
pean wild cat {Felis silvestris), a very closely related species 
with longer fur and tail. In the Egyptian wild cat the pads of 
the toes are wholly black, and the black extends up to the heel. 
In the European wild cat, on the other hand, the black is limited 
to a small round spot on the pads. In domestic cats with wild 
colouring the soles of the hind feet correspond in this particular 
with the Egyptian wild cat. 

Two distinct types of so-called tabby cats are recognized. In 
one the pattern consists of narrow, vertical stripes and in the 
other of longitudinal or obliquely longitudinal stripes, which, on 
the sides of the body, tend to assume a spiral or whirl arrange- 
ment. One or other of these types is to be found in cats of al- 
most all breeds, and there appear to be no intermediate stages. 
The striped type is the wild pattern of both European and African 
wild cats; but the origin of the blotched pattern was probably a 
mutation. 

Tame cats from Egypt were imported into Italy at an early 
date by Phoenician traders and became established long before 
the Christian era. Their progeny spread over Europe, more or 
less crossed with the indigenous species. Remains of cats found in 
Roman villas at Silchester and Dursley are probably referable to 
the domesticated breed. The earliest record in Great Britain dates 
from about a.d. 936 when Howel Dda, prince of south central 
Wales, enacted a law for their protection. 

There are fewer breeds of domestic cats than there are of dogs, 
and the differences are not so great as those shown in the various 
breeds of rabbits. Except in a very few cases there is no need to 
suppose crossing with'other species to explain the peculiar charac- 
ters of certain cats. 

All animals are liable to show individual variation which can be 
selected and established in pure strains. Larger mutations occur 
rarely but are likely to make their appearance from time to time. 

Breeds of Domestic Cats.r-Apart from the division on the 
basis of their pattern, mentioned above, domestic cats are divided 
into short-haired and long-haired groups. The former resemble 
the wild cats of Europe and Africa, the long-haired types having 
developed in Persia and Afghanistan. Cats of both groups vary, 
on the one hand, toward melanism, black colouration like that 
seen in many wild species of cats, while on the other hand white 
cats are fairly common. A nearly white tiger and a similarly col- 
oured cheeta have been reported, and an albino leopgrd is Jmowi^ 
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but albinism is very rare among all species of Felidae. Tortoise- 
shell cats arc generally females with a mixed colour of black and 
yellow (and white) ; yellow or sandy cats are usually males. The 
genetic factors f^r red and black are thought to be situated in the 
sex chromosomes, which accounts for the peculiar inheritance of 
the.se colours. 

There are two varieties of the long-haired cats, the Angora and 
the Persian. The former has a pointed head, long nose, and 
long, silky fur. The Persian (which may come from Afghanistan) 
has a rounded face and coarse fur; its tail is thickest near the tip. 
In the United States and parts of Europe the latter cat has re- 
placed the Angora. These long-haired cats arc often thought to 
have been derived from the manul (Felis manul) of the steppes of 
central Asia, but long-haired breeds of goats, rabbits and dogs 
indicate that it is not necessary to suppose such an unlikely an- 
cestry. 

The tailless or Manx cat, in which the tail may be represented 
merely by a tuft of hair without any bone, is common in the far 
east. In the Malay regions and Philippines normal long-tailed 
cats are rarely seen, and kink-tailed or short-tailed cats pre- 
dominate. Whether the tailless cat reached the Isle of Man from 
elsewhere or whether it developed there as a sudden independent 
mutation is not known. The fur is usually longer and more lax 
than in ordinary cats. In New England and the middle Atlantic 
states they are often called “rabbit cats,” and people suppose they 
are part rabbit, incredible as such a crossing would be. The cry is 
.said to differ somewhat from that of tabby cats. 

Among the domestic cats of India, spotted colouring, much like 
that of the Indian desert cat (Felis constantina omata) is com- 
mon. This cat is a close relative of the African wild cat, and 
crossing between it and domestic cats is quite possible. 

The Abyssinian breed is characterized by lack of spots and 
stripes on the body, each hair being “ticked” like that of a wild 
rabbit (known to geneticists as agouti). The head and neck re- 
tain the typical markings of the African wild cat and the tail ends 
in a black tip. The colour is typically reddish brown. The fur is 
short, the ears relatively large and occasionally tipped with long 
hairs. Ordinary striped tabbies sometimes produce kittens with 
this type of colouration, and there is little question but that this 
breed originated entirely from the African wild cat, probably 
through the Egyptian cat. 

By far the most remarkable of the domestic breeds is the 
Siamese cat. It was first imported into England in 1884 and 
reached the U.S. in 1895; it became popular and numerous in 
both countries. Siamese cats often have kinky tails and cross- 
eyes, defects which breeders have not been able to eliminate 
from the strain. The head is rather long and pointed, the body 
also elongate, the hair sleek and short, and the eyes blue. The 
general colour is cream or buffy, with the face, ears, paws and tail 
dark chocolate-coloured in a variety in which the eyes are yellow. 
The young are white. Temperature modifies the development of 
the colour, less blackish developing under warm conditions, while 
in cold the entire animal darkens more than normally. The Sia- 
mese type of colouration is known in rabbits and other animals, in 
which it is often called “Himalayan.” In the several thousand 
years cats have been in Siam, the mutation undoubtedly appeared 
and was fixed by selection and careful breeding. After 1924, sev- 
eral strains of long-haired Siamese cats were produced scientif- 
ically by cros.sing with Persians and inbreeding. 

Numerous clubs .have been founded in Europe and North Amer- 
ica to encourage the breeding of cats and to promote cat shows. 
Short-haired breeds are rather easy to manage, but the long-haired 
varieties need more care and when shedding are nuisances. 

European Wild Cat>— The wild European species, F. silvestris, 
conforms closely in pattern to the striped phase of domestic 
tabby but is brownish gray or buffy. The hair of the tail is long, 
especially toward the lip, which gives a club shape to this mem- 
ber. The geographical range of the wild cat formerly included 
Great Britain, central and southern Europe, and portions of cen- 
tral Asia. It is now, however, much reduced in numbers and it is 
doubtful if it is found anywhere without at least a trace of the 
domestic fonn in its constitution. In Great Britain wild cats sur- 


vive only in some Scottish forests. Remains of the wild cat occur 
in English caverns ; in Ireland the wild species has apparently been 
unknown during the historic period. 

The favourite haunts of the wild cat are mountain forests where 
rocks or cliffs are interspersed with trees. Crevices in the rocks 
or the hollow trunks of trees afford sites for the lairs, where the 
young (2 to 5) are produced and reared. The kittens, usually 
bom in May, are at first blind, although furred. Wild cats are de- 
scribed as some of the most ferocious and untamable of all ani- 
mals. How far this lends support to the view of the origin of our 
domestic breeds is uncertain. Hares, rabbits, field mice, water 
rats, rats, squirrels, moles, game birds, pigeons, and small birds 
form the chief food of the wild cat, while fawns of roe deer are 
sometimes killed. 

Bibliography. — St. George Mivart, The Cat (London, i88x); R. 
Lydckkcr, “Cats,” in AUen*s Naturalists* Library (1888) ; F. Hamilton, 
The Wild Cat of Europe (London, 1896) ; Frances Simpson, The Book 
of the Cat (London, 1Q03) ; E. H. Forbush, The Domestic Cat (Bos- 
ton, iQt6); £. B. Simmons, Cats (1935); £. B. H. Soame, Cats, 
Long-Uoirtd and Short (1934) ; Carl Van Vechten, Tiger in the 
House (1920) ; Ida M. Mellen, The Science and Mystery of the Cat 
(New York, 1940). (J. E. Hl.) 

CATACLYSM, a great flood (Gr. KaTOKkwrfjiAs, a deluge). 
In geology an overwhelming catastrophe producing sudddh 
changes in the earth’s surface; figuratively, any violent change 
that sweeps away the existing social or political order. 

CATACO^S. Tombs hewn in solid rock were used by thef\ 
Etruscans as independent family burial places, grouped together. 
They often rise in the hillside by tiers or are on the same level 
branching off into streets and alleys. Their plan is for the most 
part that of a house and the walls are often covered with paint- 
ings in an archaic .style in red and black. At Poggio Gaiclla, near 
Chiusi, the ancient Clusium, is a cemetery with a sepulchral 
chamber containing a large hall about 25 ft. in diameter supported 
by a cylindrical rock pillar. Opening out of this and other cham- 
bers are low winding passages, just large enough for a man to 
creep through, and this tomb has been surmised to be that of Lars 
Porsena, king in his day of Etruria (see fig. 2). 

In the days of the republic inhumation was general and the 
bodies of the Scipios and the Na.sos were buried in still existing 
catacombs, the term applied by transference to subterranean ex- 
cavations for the interment of the dead. Originally it designated 
the natural configuration — ^in hollows— of a district close to the 
Appian way (see Rome), In the vaults below the church of St. 
Sebastiano lay, according to tradition, the bodies of the apostles 
St. Peter and St. Paul for seven months until removed to the 
basilicas which bear their names. The place became an object of 
pilgrimage and its name xaroKUMjSas, “by the hollow,” developed 

as a generic name for all burial 
places of the .same kind. 

Rome is built upon a rock and 
the three strata named by geolo- 
gists tufa litoide, tufa granolaro^ 
and pozzolana have all been ex*^*' 
ploited. The tufa litoide is quar- 
ried as building stone. The cata- 
combs of Rome — ^the most exten- 
sive known — arc constructed in 
Fi6. 1.— plan of ETRUSCAN TOMB stratum alone as it enabled 
AT CERVETRi engineers to form vertical 

walls for the galleries in which the dead were placed and to work 
with comparative ease. The pozzolana used as an ingredient for 
mortar was worked from the lowest stratum so that in spite of old 
erroneous persistent beliefs the burial places are distinj^t from 
the pozzolana, excavated in different strata, though here and there 
starting from the same level. The catacombs formula vast laby- 
rinth of narrow galleries usually from 3 to 4 ft. Tride with small 
chambers at Intervals, excavated at successive levels (fig. 1). 
The dead are buried in the galleries in long horizontal recesses in 
the walls, tier upon tier, even to 12 ranges. The galleries generally 
run in straight tiers, at the same level, in storeys (seven in one 
part of the cemetery of S. Calixtus), and intersect at various 
angles (see fig. 3). The graves (loculi) were usually parallel to 
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Fig. s.— plan of part of the cemetery of s. aonese at rome 


the gallery in Christian cemeteries, but in pagan areas the recess 
was usually at right angles. Some loculi held four or more bodies, 
must held one (hg. 5). They were carefully closed by slabs of 
marble or huge tiles cemented together. When an epitaph was set 
up, it was painted or engraved on these tiles. Table tombs and 
arched tombs are also found. 

Sarcophagi arc rare. The fam- 
ily vaults — cubicula — ^were small 
apartments, usually rectangular, 
sometimes circular or polygonal, 
opening from the main corridors 
and frequently ranged regularly 
along the sides of the galleries. 

Loculi were cut for later burials 
in the same family area and the 
inscriptions and mural decora- 
tions were frequently damaged or 
destroyed. The funeral feast was 
celebrated by the family in its F,q, 2.— plan of a portion of 
vault, both on the day of burial the principal storey in the 
and on the anniversary. The poggio gaiella cemetery 
Eucharist, the invariable accompaniment of funerals in the early 
Christian Church, was celebrated here, and in some of the cata- 
combs are larger halls and connected suites of chapels which 
may have been constructed for coi^gational worship in the days 
of persecution (fig. 4). Baptisteries have been discovered. The 
catacombs were also used as places of refuge, for which they were 
admirably adapted, both by the intricacy of their design and by 
access through secret passages to sand quarries and the open 
country. 

Almost without exception they had their origin in small burial 
areas, the property of private persons, and their great develop- 
ment was due to the spread of Chxistisnity and the burial of tte 


dead in this mann er conformed to Roman usage. There was no 
reason for secrecy and since interment in rock-hewn tombs had 
been practised in Rome by Jewish settlers before the rise of the 
Christian Church, the practice may well have been popularly, per- 
haps correctly, associated with the Jewish population which con- 
tributed elements to the new religious order. At a later period 
the grave diggers seem to have acquired or to have established a 
kind of property in the catacombs and to make new graves reck- 
lessly destroyed the religious paintings on the walls. The major 
part of the catacombs belong to the 3rd and early part of the 4th 
centuries. By a.d. 354 when St. Jerome visited them, interment 
in them had become rare. By the time of Pope Damasus (a.d. 
366-384) they had become the resort of pilgrims. They were 
adapted to this by the orders of the pope. The works of art were 
restored. The epitaphs were renewed. In this latter work he 
employed an engraver named Furius Philocalus whose work can be 
recognized at once. 

As a result the improvements described have lessened the value 
of the catacombs as memorials of the religious art of the 2nd and 
3rd centuries. Subterranean interment ceased with the sack of 
Rome by Alaric in a.d. 410. The catacombs shared in the de- 
struction of Rome by the Goths in the 6th century and by the 
Lombards at a later date. Pope Paul I. and Pope Pascha I. found 
them in such decay and pollution that the holy relics they con- 
tained were translated elsewhere and the catacombs soon ceased 
to attract pilgrims. By degrees their existence was forgotten wd 
they were discovered by chance in 1578 and have been studied, 
explored, investigated and described by scholars such as Baronius, 
Antonio Bosio (d. 1629), Marc Antonio Boldetti (c. 1720), Se- 
roux d’Agincourt (1825) Raoul Rochette and most notably in 
recent times by Father March! of the Society of Jesus. Additions 
to our knowledge have been made by de Rossi and include the re- 
discovery near the catacomb of Prisdlla, on the Via Salaria Nuova, 
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of the Cosmeterium Jordanorum, first found in 1578 but soon 
afterwards choked up and lost. It is possible now to identify the 
tombs of martyrs like Nereus and Achilleus, said to have been 
baptized by St. Peter, who with their mistress Petronilla, of the 
Aurelian family and the spiritual daughter of St. Peter, suffered 
death for their faith under Domitian. Many of the names of 
persons mentioned in the Epistles of St. Paul are found here and 
every fresh excavation yields similar evidence. 


Strabo (lib. zvii. p. 795), the quarter where it is placed had the 
name of the Necropolis. The plan is remarkable for its regularity 
(fig. 8). Here, too, the graves run endways into the rock. There 
are other catacombs in the vicinity of the same dty. 

Subterranean cemeteries of the general character of those de- 
scribed are very frequent in all southern and eastern countries. A 
vast necropolis in the environs of Saida, the ancient Sidon, con- 
sists of a series of apartments approached by staircases. 

Recent Discoyeries^At Rome, after the death of de Rossi 
(1894) a small subterranean basilica in the catacomb of SS. Peter 



Fig. 4. — SECTION of galleries at different levels in the cata- 
combs OF ROME 

At Syraeusc there arc very extensive catacombs known as “the 
Grottos of St. John.” There is an entire underground city with 
several storeys of larger and smaller streets, squares and cross 
ways cut out of the rock; at the intersection of the crosis ways are 
great circular halls of a bottle shape, like a glass-house furnace, 
lighted by air shafts. The galleries are generally very narrow, 
furni.shed on each side with arched tombs, and communicating with 
family sepulchral-chambers closed originally by doors, the marks 
of the hinges and staples being still vi.siblc. The walls are in many 
places coated with stucco adorned with frescoes including palm*;, 
doves, lahara and other Chri.stian .symbols. This cemetery differs 
widely in arrangement from the Roman catacombs. 

The catacombs at Malta are near the ancient capital of the 
island. The passages were all cut 
in a close-grained stone, and arc 
vcr\’ narrow, with arched ceilings, 
running very irregularly, and 
ramifying in all directions. The 
greater part of the tombs stand 
on cither side of the galleries in 
square recesses (like the table- 
tombs of the Roman catacombs) 
and arc rudely fashioned to imi- 
tate sarcophagi. The interments 
are not nearly so numerous as in 
other catacombs, nor arc there 
any vestiges of painting, sculpture or inscriptions. At Taormina 
in Sicily is a Saracenic catacomb, also figured by Agincourt. The 
main corridor is 12 ft. wide, having three or more ranges of locuM 
on either side, running longitudinally into the rock, each originally 
closed by a stone bearing an inscription. 

In Egypt w'c find a small Christian catacomb at Alexandria. The 
loculi here also are set endways to the passage. The walls are 
abundantly decorated with paintings, one of a liturgical character. 
But the most extensive catacombs at Alexandria are those of 
Egypto-Greek origin, from the largest of which, according to 
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Fig. 5. — LOCULI IN CATACOMBS OF 
ROME. GRAVES OF URBICA AND 
RUFINA 



Fig. f.— the plan of the catacomb of s. john. Syracuse 

and Marcellinus on the Via Labicana, with pious acclamations on 
the plaster sir liar to those in the Papal crypt in St. Calixtus was 
discovered n 1896. In the cemetery of Domitilla in 1897-1898 
a fine uble crypt with frescoes representing Christ seated be- 
tween six male and female saints and an inscription relating to a 
new saint (Eulalius) in a cubiculum of the 3rd century was 
brought to light. In 1899-1900 were discovered two opposite 
cubicula in the catacomb of SS. Peter and Marcellinus, both 
covered with frescoes, the vault being in one case decorated with 
the scene which represents Christ 
seated among the apostles and 
pronouncing sentence upon the 
defunct. An inscription discov- 
ered in i960 on the site of the 
ancient cemetery of St. Ciriaca, 
and dating from a.d. 405, states 
that one Euryalus bought a site 
ad mensam beati martyris laur- 
entii from a certain fossor whose 
name has been erased, an example 
of what was known as memoriae 
damnatio, or the blotting out of 
a name on account of some dis- 
honourable action. In 1901-X903 
excavations in the cemetery of Santa Priscilla, near the Cappella 
Greca, revealed a polygonal chamber which may have originally 
been the nymphaeum of the great villa of the Acilii Glabriones. It 
may have been used as a burial-place for martyrs, and as the 
sepulchral chapel of Pope Marcellinus, who died in A.D. 304 dur- 
ing the persecutions of Diocletian. In 1902, in that part of the 
Via Ardeatina which passes between the cemeteries of Calixtus 
and Domitilla, was discovered a crypt with frescoes and the sanc- 
tuary of a martyr; this, rather than a neighbouring crypt brought 
to light in 1897, may prove to be the sepulchrid crypt of SS. 
Marcus and Marcelliimus. In a cubiculum leading out of a gallery 



Fig. 7. — PLAN OF CIRCULAR HALL 
IN CATACOMBS OF 8. JOHN, SYRA- 
CUSE 
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in the vicinity there was also discovered an interesting impression 
in plaster of an inscription of the mother of Pope Damasus, 
beginning: 

Hie DamaH Mater Posvit Lavren (tia Membra), 

In the same year building operations in the Via di Sant’ Onofrio 
revealed the presence of catacombs beneath the foundations: 
examination of the locuii showed that no martyrs or Ulustrious 



Fig. s.— plan of catacomb at Alexandria 


persons were buried there. Work was also carried out at the cata- 
comb of Albano (Marucchi Nuovo BulLf 1902, pp. 89 ff.). 

In 1903 a new cemetery with frescoes came to light on the Via 
Latina, considered by Marucchi to have belonged to a heretical 
sect In the same year the Jewish cemetery on the Via Portuense, 
was rediscovered. The subterranean basilica of SS. Felix and 
Adauctus, discovered by Boldetti and afterwards choked up with 
ruins, was cleared again: the crypt, begun by Damasus 2md 
enlarged by Siricius, contains frescoes of the 6th'-7th centuries. 
In the same year extensive catacombs were revealed on the site 
of Hadrumetum near Soussc in Tunisia. 

In 1907-08 interesting discoveries were made in the South East 
of Sicily (P. Orsi, Nolizie degli Scavh 1908). The year 1911 
witnessed the discovery of the remarkable hypogeum of Trebius 
Justus on the Via Latina, with frescoes showing gnostic influence 
{Nuovo Bull. 1911 and 1912). In 1912 a catacomb was found at 
Grottaferrata which has since been excavated by the Basilian 
monks. In 1915-1916 a memoria of SS. Peter and P!:iul w^as 
explored beneath the basilica of S. Sebastiano, Ad catacumbas, on 
the Appian way. Graffiti wdth invocations to these apostles, dating 
from the fourth century \rerc discovered (Marucchi, Nuovo Bui- 
letiino, for 1916, 1917, 1919, 1920). In 1917 was found subter- 
ranean basilica of the first century, perhaps the work of a pagan 
sodalitas (g. Bagnani, Joum, of Roman Studies, 1919, p. 78). In 
1919, not far from the Porta Maggiore and the ancient Via 
Labicana, a hypogeum with two frescoed chambers was dis- 


covered. The subjects were unusual; one, Christ instructing his 
sheep from a book recalled a passage in the inscriptions of 
Abercius in the Lateran; others were scenes from the story of 
Job diverging from those usual in the Catacombs ; a group of 1 2 
figures, perhaps apostles, including two recalling the traditional 
types of SS. Peter and Paul (Marucchi, Nuovo Bull. 1921). The 
year 1921 witnessed the rediscovery near the catacomb of Priscilla 
on the Via Salaria Nuova, of the Coemeterium Jordanorum, first 
found in 1578 but soon afterwards choked up and lost (Marucchi 
and Josi, Nuovo BuU. 1922). 

Bibliography.— The classical work on the catacombs of Rome is 
G. B. De Rossi’s Roma soUerranea. The volume by Mrf. Wilpert, Le 
Piiiure delle calacombe romanc (Rome, 1903), in which all the im- 
|)ortant frescoes are reproduced in colours, is complementary to the 
Roma sotterranea. All new discoveries made by the Commissione di 
archeologia sacra are chronicled in the Nuovo BuUettino de archeologia 
the Nolizie degli scavi. 

For accounts of the catacombs see: — ^Armcllini, Gli Antichi CinUteri 
cristiani di Roma e d*ItaUa (Rome, 1893); O. Marucchi, Le Cata- 
combe romane (Rome, 1903; also translated into French), Manuale 
di epigrafia cristiana (Milan, 1904) ; M. Besnicr, Les Calacombes de 
Rome (Paris, 1909) ; F. X. Kraus {Realencyklopadie and Geschichie 
der christUchen Kunst) and Dom F. CabruPs DicUonnaire d'archiologie 
chritienne et Uitirgie, articles with bibliography, by II. Lcclercq. 

Among the older works arc: Bosio, Roma soiierranca, Severano’s 
edition (1632), and AringhPs edition (1651); Boldetti, Osservaziom 
sopra i cimileri dci sanli martiri (Rome, 1720); Bottari, Sculture e 
piiiure sagre, etc. (Rome, 1737-1754) ; Seroux d’Agincourt, Hisloire de 
Vart par ks monumetUs (Paris, 1823; German ed., 1S40) ; G. March!, 
Monumenti delle arti cristiane primitive (Rome, 1844) ; Raoul Ro- 
chet tc, Tableau des calacombes de Rome (2nd ed., Paris, 1853) ; 
Perret, Ln Calacombes de Rome (Paris, 1855) — a sumptuous folio 
work, but not always accurate; Roller, Les Calacombes de Rome 
(Paris, 1881) ; V. Schultze, Katakomben (Leipzig, 1S82). 

Works written in KnglLsh are: Northcote and Brow^nlow, Roma 
sotterranea (London, 1869; based upon De Rossi) ; Wharton Marriott, 
The Testimony of the Catacombs (1870) ; J. H. Parker, The Archae- 
ology of Rome: the Catacombs; Smith and Cheetham, Dictionary of 
Christian Antiquities, s.v, “Catacombs”; R. Lanciani, Pagan and 
Christian Rome (1892); W. Lowry, Christian Art and Archaeology, 
ch. ii. (1901 ; a useful introduction to the subject) ; H. Gee, “The 
Church in the Catacombs,” in W. Lefroy’s Lectures in Ecclesiastical 
History (1896) ; Th. Mommsen, in the Contemporary Review (May 
1871). 

The catacombs at Naples arc described in C. F. Bellermann, Vber 
die dltestcn christUchen Begrabnisstdtten und besonders die Kata^ 
komben zu Neapcl (Hamburg, 1839) ; Armellini, as above and V. 
Schultze, Die Katakomben von San Gennaro dei Poveri in Neapel 
(Jena, 1877). 

For the catacombs in Malta, A. A. Caruana, Ancient Pagan Tombs 
and Christian Cemeteries in the Islands of Malta (Malta, 1S98). and 
A. Mayr, “Die altchrislUchen Begrabnisstatten auf Malta,” in Rom- 
ische Quartalschrift, vol. xv. pp. 2 it and 353 (Rome, 1901). and £. 
Becker, Malta Sotterranea (Strasbourg, 1913), may be consulted. 

The fullest accounts of the Sicilian catacombs are given by J. Fuhrer, 
Forschungen zur SiciUa sotterranea (Munich, 1897) ; C. Barreca, Le 
Calacombe di San Giovanni in Siracusa (Syracuse, 1906) ; J. Fuhrer 
and V. Schultze, Die alt christUchen Grabstdtten Siziliens (Berlin, 
1907) ; and P. Orsi, Per la Siracusa Sotterranea (Catania, 1906). 

A catacomb of the 5th century, discovered at Kertcb in South 
Russia, is described by J. Kulakovsky in Materials for Russian Archae- 
ology (St. Petersburg, 1896; a publication of the Russian lmt)criul 
Archaeological Commission), but it is written in Russian, as also is 
the account by V. Latyshev, in Vizantieski Vremennik, vol. vi. pp. 337 
ff. (St. Petersburg, 1899). 

The catacomlis at Hadrumetum (Soussc) are described by A. F. 
Leynaud, Les Caiacombrs d^Hadrumelc, detmtme campagne de 
fouilles (1904-1905). also Revue Tunisienne (1905), p. 250. 

For the catacombs of Alexandria, de Rt>ssi in Bull, di archeologia 
Cristiana (Nov. 1864, Dec. 1865) ; Ncroutsos Bev, L'Ancienne 
Alexandria. (W. R. B.; O. M. D.) 

CATAFALQUE, a word of unknown origin, occurring in 
various forms in many European languages, meaning a funeral 
scaffold or temporary stage; a movable structure of wood, .some- 
times richly decorated, erected temporarily at funeral ceremonies 
in a church to receive the coffin or efl^ of the deceased; also 
an open hearse or funeral car. 

CATALAN. It is generally assumed that Catalan was im- 
ported from Roussillon into Spain during Carolingian limes; the 
contrary view has, however, been pul forward, namely that Cat- 
alan originally developed in Spain and was introduced into Ccr- 
dagne and Roussillon by Catalan immigration. Wliatever the 
truth may be, philologically Catalan is to be regarded as pertain- 
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ing to the Provencal rather than to the Hispanic branch. Like 
Hispanic it changes L. u into u and L. au into o, L. murum, 
Cat. mur, Hisp. muro (Prov. Fr. mur) ; L. aurum, Cat. and Hisp. 
oro (Prov. aur. Ft. or). 

Unknown to Catalan, however, are the characteristically His- 
panic diphthongizations of open e and open o in position; cf.^ L. 
terra, Hisp. tierray but Cat. terra; L, fortem, Hisp. fuerte, but 
Cat. fort (as in Prov. and Fr.). Moreover Catalan and Provencal 
both change proparoxytones into paroxytones, whereas in Hispanic 
the proparoxytones are preserved {e.g., L. anima, Cat. and Prov. 
alma, arma). 

Catalan survived in modem times in the major part of the de- 
partment of the Pyrendes Orientates, in Andorra, at Alghero 
(Sardinia) whither it was brought by the Aragonese in the second 
quarter of the 14th century but where it steadily succumbed to 
the disruptive influence of Italian and Sardinian ; in the provinces 
of Huesca, Saragossa, Ternel; in the greater part of the provinces 
of Castellon de la Plana and Alicante ; in much of the province of 
Valencia; and in the Balearic Islands and Pithyusae, conquered 
by Jaime I of Aragon (1229-34). 

Catalan embraces two groups, viz., (i) continental, subdivided 
into (a) oriental, {b) occidental, (c) Valencian, (d) Roussillon- 
nais; (2) in.sular, subdivided into (a) dialects of the Balearic 
Islands and Pithyusae, (6) dialect of Alghero. 

All these idioms present only minor phonetic differences. In 
the Balearic Islands es, sa constitute the definite article (as also 
in the subdialect of oriental Catalan termed for this reason, salat) 
instead of el, la. 

The outstanding difference between the Catalan of Spain and 
that of Roussillon is that whereas the former is a real language 
with a flourishing literature the latter is a mere patois. 

BiBiJOGRAPuy. — ^P. Fouchd, Chronique pkUologique des porters prov- 
enfoux anciens et modemes (Bibl.) in Revue de Unguistique romane T. 
U. ( Janvier >Juin, 1926) p. 113-136; A. Griera, Le domaine Catalan 
(compte rendu ritrospeettj jusqu*d 1924) in Revue de Unguistique ro- 
mane T. I. (Janvicr-JuiiL 1925) p. 35-113. (b. B.) 

CATALANI, ALFREDO ( 1854-1893), Italian composer, 
was bom at Lucca, on June 19, 1854, and studied under the French 
composer, Emmanuel Bazin, at the Paris conservatoire and at the 
Milan conservatoire. 

His well-known opera La Wally, first performed in 1892, was 
favourably received in Italy, and it was produced at the Metro- 
politan Opera house. New York city, in 1908-09. Loreley (Turin, 
1890) was performed in Chicago, 111 ., in 1918 and in New York 
city in 1921-22. 

Catalani’s other works include La Falce, his first dramatic work, 
produced in 1875; Elda (Turin, 1880), a four-act opera; Dejafdce 
(Milan, 1883), also in four acts; Ero e Leandro (1885), a sym- 
phonic poem for orchestra; and Edmea (Milan, 1886), a three- 
act opera. 

Catalan! died in Milan on Aug. 7, 1893. 

CATALANI, ANGELICA (1780-1849), Italian opera 
singer, was bom at Sinigaglia, on May 10, 1780, and was the 
lucky possessor of one of the most remarkable soprano voices, of 
extraordinary compass and purity, ever known. 

For nearly 30 years she sang at all the great opera houses, 
receiving very large fees. 

At an early age she entered the Santa Lucia convent at Gubbio. 
After leaving the convent she had very successful engagements 
throughout Italy, first appearing in Venice at the age of 16. 

She appeared at the Italian opera in Portugal in 1804 and later 
sang in Madrid and Paris, her reputation continuing to increase 
wherever she sang. 

Her first appearance in London was at the King’s theatre in 
1806. She remained in England, a prima donna without a serious 
rival, for seven years. 

Then she was given the management of the opera in Paris, but 
this resulted in financial failure because of the incapacity and 
extravagance of her husband, Captain Valabr&gue — author of the 
historic remark, *'ma femme et quatre ou cinq poup^es voila tout 
ce qu’il faut” — whom she had married in 1806. 

But her continental tours continued to be enormously successful 
until she retired in 1828. 


She died of cholera in Paris on June 12, 1849. 

CATALINA ISLAND; see Santa Catalina. 
CATALOGUE, a list or enumeration, generally in alphabeti- 
cal order, of persons, things, etc., and particularly of the contents 
of a museum or library. 

A catalogue raisonnde is such a list classified according to sub- 
jects or on some other basis, usually with short explanations and 
notes. 

(See also Bibliography; Libraries.) 

CAT^OGUES AND PRICE LISTS. The preparation 
and distribution of catalogues and price hsts has become an in- 
dustry of enormous dimensions, the cost of printing and publish- 
ing amounting to millions of pounds a year in Great Britain alone, 
while the ei^nditure of this sort in the United States also amounts 
to many millions of dollars each year. 

It was increasingly recognized that an attractive catalogue, dis- 
tributed in the right way, is one of the best aids to salesmanship. 
The cost of production of fifty or a hundred thousand catalogues 
of moderate size amounts to an extremely serious item in business 
expenditure. 

In not a few instances this leads to the cutting down of expense 
upon the preparation of the catalogue, and this is undoubtedly jthe 
chief weakness in the preparation of commercial price lists. An- 
other reason for the failure of many expensive catalogues is tnat 
the publisher may forget that, although he may be successl^ul 
in manufacturing a certain article, it does not necessarily folldw 
that he is successful in describing his product for catalogue 
purposes. 

It is very important, therefore, that efficient literary aid should 
be called in by the business man to make his catalogues lucid. 
Thus, also, with any necessary pictures. 

Often the printing blocks in an expensive production have little 
artistic merit, and do not do full justice to the products. If we 
suppose ten thousand px)unds to be spent upon a catalogue issue, 
the value of the expenditure may easily be doubled or trebled 
by spending an additional two hundred pounds upon the editorial 
work. 

It is not difficult for the business man to forget in preparing a 
catalogue that those he wishes to read it are not as familiar with 
his productions as he is himself. Simplicity and lucidity of 
description are essential, and in this connection care should be 
taken to avoid the listing of a complexity of tjrpes. The excellent 
work done by the Washington Department of Commerce in re- 
ducing the number of types of products in various trades is 
directed to what is really the same point. Variety, of course, there 
should be, but the types chosen for listing should be distinctly 
different, and the reasons for the differences very clearly stated. 

If, for example, the catalogue offers a series of gas heaters and 
cookers, the types chosen should not only be essentially different, 
but the essential differences should be made quite clear to the 
reader. If the stove is a heating appliance, the kind of room for 
which it is suited, the kind of flue needed, the method of installa- 
tion, and the cost of maintenance should all be demonstrated. 
When prices vary in a series, the reason for the differences should 
appear. Nothing is more confusing or stultifying in a catalogue 
than to be told on one page that Type A of a certain manufacture 
is the “best,” or the “finest,” when the very next page refers to 
another thing of the same sort priced at a much higher figure. 
What should be done is to show clearly that the article priced is 
good value at its price; good value for its particular purpose; 
good value to meet a particular need. 

The Listing of ^^Extras.’’ — ^Eveiy endeavour should be made 
in drawing up a catalogue to offer each article ready for use, at 
a price covering the entire equipment necessary to put it into use. 
Thus, at one time it was the unfortunate practice of motor-car 
manufacturers to offer their machines at a certain price, and then 
to add a long list of extras necessary to fit out the macMne ready 
for the road. This practice has, happily, been abandoned in the 
automobile industry, but it still obtains in many other trades. 
First, the buyer is offered the article at a certain price, but this 
price does not represent the thing ready for use or consumption; 
a number of extras are listed in a confusing way so that the real 
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price of the article fit for use has to be worked out with more or 
less difficulty. The manufacturer of a macbine-tdol gains when 
he offers his product completely fitted with necessary safety- 
appliances; equally the manufacturer of a roofing felt is likely to 
increase his sales if his price list shows the material put into 
convenient rolls well packed, accompanied with the necessary 
amount of cement for the lapping of edges, and with purpose- 
made nails to fix it. The aim of every catalogue should be to offer 
the articles it lists ready for use. 

The format of a catalogue is of great importance. The cata- 
logue of a store should be divided into sections and well indexed. 
In the case of the small catalogue, or “folder,” it is far better 
to concentrate upon one really good production at a time than 
to issue a sheaf of documents of different sizes which are only 
too likely to bewilder and irritate the would-be buyer. It is 
quite usual at trade exhibitions to be handed half a dozen dif- 
ferently shaped folders referring to a single object, instead of 
being given one handy, pocket-sized, beautifully printed, well- 
considered piece of printing. 

An excellent aid to business in a catalogue, and one that is 
much appreciated by buyers, is the insertion of intelligent matter 
directly or indirectly relating to the articles offered. This may be 
illustrated by the case of a sports catalogue. The manufacturer of 
cricket-bats or tennis-rackets does well to include in his catalogue 
expert directions for the preservation of the articles sold, or hints 
on the laws of the game, or other interesting cognate matter. 
Again, the catalogue of a piano-player may well be accompanied 
by a lucid account of the invention, instructions for the care of 
the instrument, hints as to getting the best results from it, and 
so forth. 

As to catalogues for the export market, it is an old complaint, 
and a just one, that their publishers too often fail to adapt them 
to the needs of the country to which they are supposed to appeal. 
If a catalogue is prepared for South America, for example, it is 
quite useless to prepare it in English; it should be translated into 
Spanish (or into Portuguese, if for Brazil) and weights and 
measures and prices ex)jres5ed in their proper equivalents. Con- 
sular reports from foreign countries again and again dwell upon 
the neglect of these elementary measures for making an export 
catalogue useful. 

CATALONIA {Cataluna)^ an autonomous region, and for- 
merly a province of Spain, formerly also a principality of Aragon; 
bounded on the north by the Pyrenees, west by Aragon, south 
by Valencia, and east by the Mediterranean Sea. Population 
(T950) 3,240,313; area, 12,414 sq. miles. The triangular territory 
of Catalonia forms the north-east comer of the Iberian Peninsula* 
It was divided in 1833 provinces, Barcelona, Gerona, 

Lerida and Tarragona (see separate articles). The surface is much 
broken by southern spurs of the Pyrenees. Running south-west 
to north-east, and united on the north with one of the offsets of 
the Pyrenees, is the range of the Sierra Llena, which bisects Cata- 
lonia, and forms its central watershed. The principal rivers are 
the Ter, the Llobr^gat and the Ebro (q,v.), which all run into the 
Mediterranean. The coast is in places difficult but has important 
harbours, e,g., Barcelona and Tarragona. Cut off orographically 
on the south and west Catalonia has had more associations with 
south France than with the Douro or Guadalquivir basins, and 
the Catalan language differs considerably from Castilian Spanish 
and has affinities with Provencal. Catalonia was one of the first 
of the Roman possessions in Spain, forming the north-eastern por- 
tion of Hispania Tarraconensis. About 470 it was occupied by 
Alans and Goths. It was conquered by the Moors in 712, but 
these invaders were in turn dispossessed by the Spaniards and 
the troops of Charlemagne in 788. Catalonia was subsequently 
ruled by French counts, who soon made themselves independent 
of France. By the marriage of Count Raymond Berenger IV. of 
Barcelona with Petronilla of Aragon, Catalonia became annexed 
to Aragon but this union was frequently severed. In 1640, when 
Philip IV. attempted to deprive Catalonia of its rights and privi- 
leges, it gave itself up to Louis XIII. of France. It was restored 
to Spain in 1659, and was once more occupied by the French from 
1694 to 1697. Under Philip V. Catalonia, in 1714, was deprived 
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of its cortes and liberties. From 180S fo 1813 it was held by 
France. It was the scene of civil war in 1823, and of revolution- 
ary oi^rations in the Carlist wars. It supported the Loyalist 
cause in 1936-39. See also Spain and Barcelona. 

The average yearly temperature varies from 48® to 75®; the 
rainfall is about 21 in. with a maximum in the early fall months 
and a lower maximum in the spring. The dwarf -palm, orange, 
lime and olive grow in the warmer tracts; and on the higher 
grounds the thorn-apple, pomegranate, myrtle, esparto and heaths 
flourish. There is much woodland, but meadows and pastures are 
rare. Wheat, maize, millet, rye, flax, liquorice, vines and fruits of 
all sorts — especially nuts, almonds, oranges, figs and walnuts and 
chestnuts — ^are produced. Few cattle, but numbers of sheep, goats 
and swine are reared. Coastal fisheries are excellent. The wines 
are for the most part rough and strong, though good when ma- 
tured. Catalonia was prominent in the wool industry early in the 
Middle Ages, and in modem times the extended use of water- 
power for textile manufacture made Barcelona an important in- 
dustrial and commercial city. With the increase of irrigation the 
country around the city was developed as a wheat growing area. 

CATALPA, a genus of trees belonging to the family Bignoni- 
aceae and containing about 10 species in North America, the West 
Indies and China. The best known is the common catalpa (C. 
bignomoides), native to the southeastern United States, but often 
cultivated in parks and gardens, both in Europe and America. It 
is a stately tree with large, heart-shaped, pointed leaves and pani- 
cles of wUte, bell-shaped flowers streaked with yellow and brown- 
purple. The hardy catalpa (C. speciosa), with larger flowers, 
found in woods from Indiana to Missouri southward to Tennessee 
and Arkansas, has become naturalized elsewhere through cultiva- 
tion, especially south of its native range. 

CATALYSIS. Classically, the word catalysis means dissolu- 
tion, destruction or ruin. J. J. Berzelius retained this meaning 
when, in 1836, he first applied the term to chemical reactions. He 
used it to describe the chemical decomposition of a substance 
hastened by a second substance (a catalyst) which did not enter 
into the composition of the product formed. With use, the original 
meaning of catalysis was lost. The term was applied to synthesis 
(constructive) as well as decomposition (destructive) reactions 
which are accelerated by a substance (the catalyst) not perma- 
nently changed in the process. Since the catalyst is not perma- 
nently changed, it may be used over and over again. A small 
amount of catalyst can thus effect the conversion of a large amount 
of the substance being changed. It is this property of catalysts 
which makes them so useful. 

Catalysts may be gases, liquids and solids. They exert their 
catalytic effects on gases, liquids and solids to produce gases, liq- 
uids and solids. Although a few catalysts had been prefficted for 
certain reactions, the science in mid-2oth century had not pro- 
gressed to the point where it was possible to predict generally a 
catalyst for a desired reaction. Catalysts for one reaction are 
often worthless for other reactions. Thus, catalysis bears some 
of the aspects of an art rather than a science in spite of the many 
facts known about catalysts and catalytic reactions. 

PRACTICAL APPLICATIONS 

Catalysis is of great social as well as technical and scientific im- 
portance. The average man rarely comes directly in contact with 
industrial catalysis and, therefore, does not realize what they 
do for him and how they affect the course of his life or even his 
death. The part played by catalysts in the production of fixed 
nitrogen (see Nitrogen, Fixation of) is a good example of such 
effects. 

Fixed nitrogen is one of the essential ingredients of plant food 
and explosives. It is used in the form of ammonia (q,v,) or its 
derivatives, or as nitrates (see Nitric Acid). Up until about 
1915, fixed nitrogen was obt^ned from Chilean saltpetre, from a 
few saltpetre mines, from animal wastes and as a by-product of the 
coking of coal. At about this time, Fritz Uaber and his co-workers 
produced synthetic ammonia by heating nitrogen and hydrogen, 
under high pressure, with a solid catalyst. Many different cat- 
alysts have been used. The early ones were osmium and ruthe- 
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nium. These were expensive, and so cheaper catalysts were sought 
and found. Commercial plants employing this process have been 
installed in every industrial nation in the world. 

Another catalytic reaction serves to complement the above re- 
action. P'ixed nitrogen is needed in the form of nitrates as well 
as in the form of ammonia. Platinum catalysts were developed 
which catalyze the reaction between ammonia and the oxygen of 
the air, to form nitrogen dioxide which with water produces nitric 
acid. The over-all result is a high yield of nitric acid from the 
catalytic oxidation of ammonia. 

These two catalytic reactions have made every nation independ- 
ent, or potentially independent, of Chilean nitrate or other natural 
nitrate deposits. I'he result has been a decline in the price of fixed 
nitrogen, an increase in consumption and healthier plants for the 
farmer with better and more economical food for the average man. 

These two catalytic reactions also have their sinister aspects, 
for, until the advent of the atomic bomb, fixed nitrogen was the 
backbone of both explosives (f/.v.) and propellents. Thus, much 
of the destruction of World War I and World War II can be as- 
sociated with these catalytic reactions, for the wars would have 
been quite different if both .sides had had to depend on Chilean ni- 
trates for their explosives. 

Motor Fuels. — ^Aside from its application in the fixation of 
nitrogen, catalysis has other important social implications. A 
large part, if not most, of the aviation gasoline used by all nations 
taking part in World War II was made with the aid of catalysts. 
In the United States, the catalysts w'ere used primarily for the con- 
version of petroleum (q.v.) into hydrocarbons of good antiknock 
quality, (i) Petroleum oils were catalytically cracked by means 
of synthetic silica-alumina or acid-treated clay (montmorillonite) 
catalysts. This process produced the “base” for the aviation gaso- 
line, and it was responsible for a major part of the aviation gaso- 
line produced. (2) Bninched-chain paraffin hydrocarbons were 
synthesized by the so-called alkylation process, using sulphuric 
or hydrofluoric acid catalysts. Usually, isobutane and mixed 
butylenes were the raw materials for the process. These were 
produced by the catalytic as well as the thermal cracking of pe- 
troleum. The branched-chain paraflinic product was blended with 
the “base” from catalytic cracking. (3) Catalytic isomerization 
of paraffins was used to convert n-butanc into isobutane and 
n-pentane into isopentane. Anhydrous aluminum chloride pro- 
vided the essential catalytic material for all the commercial 
paraffin-isomerization proces.ses. (4) Isopropylbenzene was pro- 
duced from benzene and propylene by means of phosphoric acid 
catalysts. The isopropylbenzene was added to the gasoline to give 
extra power under take-off or combat conditions where fuel econ- 
omy was not a consideration. The British catalytically produced 
^erL-butylbenzene from benzene and isobutylene and used it for 
similar purposes. (5) Propylene and butylene (see Olefine) were 
catalytically polymerized with the use of phosphoric and sulphuric 
acid catalysts (see Polymerization). The product was a mixture 
of branched-chain octenes. These were catalytically hydrogenated, 
with nickel or molybdenum catalysts to produce branched-chain 
octanes (see Paraffin Hydrocarbons, Chemistry of) which 
were used in the same way alkylate was used. (6) Straight-run 
gasoline was converted to material suitable for use as aviation 
“base” by the hydroforming process. The major use of this proc- 
ess during World War II, however, was to produce synthetic 
toluene for manufacture of T.N.T. During the postwar period, 
vastly superior processes of this general type came into wide use 
for manufacture of motor gasoline and of synthetic benzene, 
toluene and xylenes. 

The Germans, the Japanese and, to a certain extent, thr British 
used catalytic processes to produce aviation fuels from coal. Two 
major processes were used. (1 ) A part of the coal was converted 
by means of heat, steam and catalysts into hydrogen. The hydro- 
gen was caused to react catalytically with more of the coal at high 
pressures {sec Hydrogenation; Pressure Chemistry) to pro- 
duce liquid hydrocarbons which were used directly or further proc- 
essed. (2j By means of heat, steam and catalysts, the coal was 
converted into a mixture of carbon monoxide and hydrogen, 
rhese were used in the Fischer-Tropsch process, with catalysts 


containing nickel or cobalt, to produce synthetic hydrocarbons. 
Since these hydrocarbons were mostly of the straight-chain variety, 
they had poor antiknock properties and required further treatment 
to make good aviation fuel. These Fischer-Tropsch processes also 
produced diesel fuels of excellent quality, waxes and raw materials 
for synthetic fats and soaps. 

O^er Applications. — Catalysts also play their subtle but es- 
sential role in the production of synthetic rubber. Most of the 
synthetic rubber produced in the United States has been made 
from butadiene (g.v.) and styrene which are produced with the 
use of the proper catalysts. 

Sulphuric acid (q.v.), itself a catalyst for many reactions, is 
produced in huge quantities with the aid of vanadium oxide cat- 
alysts which serve in the oxidation of sulphur dioxide to sulphur 
trioxide. 

Vanadium oxides, usually in combination with silver, are also 
used in the oxidation of naphthalene by air to phthalic anhydride 
(q.v.). The public sees phthalic anhydride only after it has been 
transformed by the chemist into synthetic resins (q.v.) or into 
synthetic dyestuffs (see Dyes, Synthetic). 

Methyl alcohol is produced from carbon monoxide and hydro- 
gen. Zinc oxide-chromium oxide combinations are catalysts &r 
this process. By the addition of potassium carbonate to the cat- 
alyst, n-propyl, isobutyl and higher alcohols are also produced. 
By means of a copper catalyst, methyl alcohol is converted into 
formaldehyde. Formaldehyde reaches the public as such or aftet 
it has been converted into synthetic resins, such as tlie phenoU 
formaldehyde and urea-formaldehyde plastics. 

Even our food has felt the influence of catalysts. A considerable 
portion of the solid fats used for shortening or for making mar- 
garine have been produced by the catalytic hydrogenation of oils 
with nickel as the catalyst. The catalyst is removed completely 
before the product is marketed. (See Oils, Fats and Waxes.) 

BIOCATALYSIS 

Some of the most selective catalysts known, namely the enzymes 
(q.v.) occur in nature. Each enzyme usually has a single function 
and will not act as a catalyst in any other way. In dige.stivc proc- 
esses, for example, a number of catalytic reactions utilize this 
selective action of enzymes to convert food into the fonns needed 
for use by the body. 

It is entirely possible that some if not all of the vitamins (q.v.) 
and hormones (q.v.) are catalysts. They have the selective ac- 
tion that characterizes catalysts and, in most case.s, a very small 
amount of substance can produce large effects. 

FUNCTIONS OF CATALYSTS 

A catalyst can increase the rate of a reaction but it cannot 
change the position of the final equilibrium reached in a true 
equilibrium reaction. In a simple reaction such as 

SO2 "f" ^02 ■■ ■ — > SOa 

the catalyst merely hastens the reaction toward equilibrium. Re- 
actions involving organic compounds may be more complicated in 
that several reactions are possible. Some catalysts are selective 
in that they can hasten one of the possible reactions toward equi- 
librium leaving the other possible reactions practically unaffected. 
For example, two common reactions of ethyl alcohol are: 

CaHaOH- ►C2H4 + H2O 

C2H6OH. ►CH3CHO + H2. 

The first one is catalyzed by gamma alumina, the second by cop- 
per, each to the practical exclusion of the other. In the absence 
of catalysts both reactions occur simultaneously but at a higher 
temperature than the catalytic reactions. It is the ability of cat- 
alysts to accelerate selectively one of several possible reactions 
which made catalysis so important in industrial organic chemistry. 

THEORY 

Catalysis may^e divided into two broad branches depending on 
relations between the catalyst and the materials involved in the 
catalytic reaction. The branches are homogeneous catalysis and 
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heterogeneous catalysis. In homogeneous catalysis there are no 
phase boundaries between the substances taking part in the re- 
action and the catalyst. Thus all reactions which involve only 
gases and which are catalyzed by a gaseous catalyst are homoge- 
neous. The same is true for reactions involving mutually soluble 
liquids or dissolved solids when the catalyst is soluble in the 
mixture. 

In heterogeneous catalysis there is a phase boundary between 
the catalyst and the substances reacting. The most common 
heterogeneous reactions are those involving solid catalysts with 
liquid or gaseous reactants. 

Homogeneous Catalysis. — Suppose that a chemical reaction 
is occurring in the gaseous state, uninfluenced by the walls of the 
vessel. Suppose that an observer could follow the movement of 
all the individual atoms. He would notice persistent groupings of 
atoms (molecules) which move at velocities of the order of t,ooo 
in.p.h., colliding frequently with other molecules and emerging 
from the collision substantially unchanged. He would also notice 
that there are occasional collisions from which new molecules 
emerge, and perhaps that molecules occasionally fall apart in the 
.al)sericc of collisions. These events are called elementary reac- 
litms. (See Reaction Kinetics.) Types of elementary reactions 
include 


A+ B >C + D 

(I) 

A + B >A + C 

(II) 

A “H B - - > C 

(III) 

A ^B + C 

(IV) 

A + B C ' ■ A -{- D 

(V) 


It seemed reasonably certain in the 1950s that reactions of all 
these types actually occurred. Dejiending upon the reaction under 
study, the observer might note that only a single elementary reac- 
tion was occurring, or a number of different elementary reactions. 

Such direct and detailed observations, of course, cannot be 
made. I’he objectives of reaction-rate theory, however, are to de- 
termine from the observable data what elementary reactions actu- 
ally occur and what their rates are, and to interpret these rates 
in terms of interatomic forces and atomic dynamics. 

Of the above elementary reactions, Types II and V are inher- 
ently catalytic reactions, since A emerges unchanged. Type V 
corresponds to the combination of free atoms, or simple rascals 
such as Oil. In such cases, conservation of energy and momen- 
tum make it impossible for combination to occur without a third 
body to remove some of the energy. There is little specificity in 
the effectiveness of various third bodies, and Type V is a trivial and 
uninteresting example of catalysis. Likewise in the case of Type 
LI, the examples known at mid-century were few and unimportant. 

The noncatalytic reactions of Types I, III and IV may combine 
in many ways to produce a total reaction that represents catalysis. 
A .simple illustration utilizing Type I reactions is 

A + B ^C-f D 

C+E ►B + F 

giving as the ultimate result 

A E ' > D *4“ F 

catalyzed by B (or C). A specific example is 

Oa-f CIO2 ►ClOa-f Oa 

ClOa + O a »C 102 - f 202 

263 ►3O2 

where the chlorine oxides are catalysts. In any complex mecha- 
nism of this character, it is more or less a matter of accident that 
the catalyst is' regenerated. For this reason, there is little basis 
for distinguishing the theory of homogeneous gas phase catalysis 
from that of homogeneous gaseous reactions generally. 

In solution, acids and bases are powerful catalysts for a wide 
variety of organic reactions. This special branch of the subject, 
in fact, has absorbed a predominant part of all the modem scien- 
tific work on homogeneous catalysis. The original concept of acid 
and base catalysis was that the effective catalysts were the hydro- 
con »nd hvHrnTvl inn« Th^rft arft a number of imoortant reac- 
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lions, such as the hydrolysis of esters and the inversion of sucrose 
where the data available at mid-century were explicable on this 
basis. In general, however, it is necessary to invoke the modem 
deflnition of an acid (see Acids and Bases) as a substance tending 
to lose a proton, and a base as one tending to gain a proton, and to 
recognize that all acids and bases may have catalytic activity. 

The velocities of acid-base catalyzed reactions are strongly af- 
fected by the presence of neutral salts. It is customary to dis- 
tinguish primary and secondary salt effects. The secondary salt 
effect occurs only in catalysis by weak electrolytes, and is caused 
by increased dissociation of the weak electrolyte caused by the 
presence of the neutral salt. This effect is purely thermodynamic 
in origin, and for sufficiently dilute solutions may be quantitatively 
predicted by the Debye-Hiickel theory. 

The primary salt effect, on the other hand, occurs with all acid- 
base catalysts of whatever strength. It is specifle to the reaction, 
the catalyst and the added salt. The primary salt effect is usually 
positive (increase in reaction rate due to salt) but for basic cat- 
alysts is sometimes negative. The explanation current at mid- 
20th century for the primary salt effect is based on J. N. Bron- 
sted’s equation i t 

k^ko ^ 
h 

for the reaction rate constant k for the reaction 
A -f- JB — — ' ■ > C 

where fo and fx are the activity coefficients for A, B, and X, 
the assumed “critical complex*’ or intermediate compound, and ko 
is a constant. If this equation be granted, the calculation of pri- 
mary salt effects then becomes a thermodynamic problem. Since 
definite information as to the critical complex, X, is limited to 
knowledge of its charge, this thermodynamic problem can be 
treated only approximately. The results, however, are consistent 
with experimental data on the primary salt effect. 

The general picture of acid-base catalysis, from the standpoint 
of physical chemistry, is that the catalyst converts the reactant 
molecule to an ion by proton exchange, and that the ion then reacts. 
The interest of the organic chemist in the same phenomenon is 
largely that of interpreting the nature of the subsequent reactions. 
It is impossible to discuss the details here but it may be mentioned 
that reactions subject to acid-base catalysis include esterification, 
brominatiun, isomerization, molecular rearrangements, dehydra- 
tion, alkylation and polymerization. 

Heterogeneous Catalysis. — ^Thc best established examples of 
heterogeneous catalysis involve solid catalysts and liquid or gas- 
eous reactants. It is almost universally true that massive ma- 
terials have little or no catalytic activity, and that active catalysts 
are highly porous, and have total surface areas of 50-500 sq.mi./g. 
(S-50 ac./lb.). 

There have been various theories with regard to the general na- 
ture of heterogeneous catalysis. In mid-2oth century, however, 
there were few dissenters from the view that it involves a sequence 
of reactions in which the catalyst surface participates as an actual 
chemical reactant. The question whether the entire surface par- 
ticipates, or only a relatively few “active centres” such as edge or 
corner atoms in crystals, was in dispute. 

Study of the adsorption of gases on catalyst surfaces reveals two 
types of adsorption (q.v.). The first type of adsorption is called 
physical or van der Waals* adsorption, since it is believed to be 
caused by intermolecular forces which do not disturb the existing 
valence bonds. The second type is called activated adsori^tion or 
chemisorption, since it is believed to represent the creation of new 
valence bonds. With few exceptions, heterogeneous catalysis de- 
pends on activated adsorption. 

The rate of every heterogeneous reaction, therefore, depends in 
principle upon rates of adsorption, reaction and desorption. By 
reaction kinetic treatment of particular mechanisms it is possible 
to reproduce the major features of experimental rate data, namely 
that the reaction order is usually low and that retardation not only 
by the products but by some of the reactants is frequent. The 
quantitative value of such kinetic treatments is impaired by the 
practical necessity of using oversimplified models. 
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Negative Catalysis* — ^This term has been frequently, and 
rather loosely, app)lied to factors which decrease the rate of a re- 
action. On thermodynamic grounds a negative catalyst cannot 
produce an independently occurring reverse reaction. By defini- 
tion, a negative catalyst cannot affect the reaction rate constant of 
any true elementary reaction. The only thing a negative catalyst 
can do, therefore, is to introduce additional elementary reactions, 
which may result in a lowered over-all reaction rate. This may 
be done either by stopping a reaction chain, or by destroying a 
catalyst. I'he latter effect is u.sually referred to as poisoning. 
Poi.soning may be either permanent or temporary. From the prac- 
tical standpoint, poisoning is usually objectionable, although there 
arc a few cases in which selective poisoning is put to practical use. 
Substances which retard reactions by breaking chains are fre- 
quently called inhibitors. They arc of major importance in pre- 
venting deterioration of gasoline, lubricants, rubber, fats, oils and 
other important commercial j)roducts. (See Antioxidants.) 

TECHNIQUE OF CATALYSIS 

An outstanding feature of catalysis is the fact that chemical 
composition alone docs not provide an adequate description of a 
catalyst. It has been seen that a large surface area i.s generally 
essential. It is common practice to use an inert material of large 
surface area as a “support" or “carrier.” The active catalyst may 
be deposited on the support by chemical means. Commonly used 
supports include activated carbon, diatomaceous earth, pumice, 
silica gel and alumina. The use of supports is advantageous in 
some cases because a costly catalyst material such as platinum or 
silver is used more economically, and in other cases because greater 
stability is conferred on the catalyst. 

Whether supports are used or not, the details of catalyst prepa- 
ration exert major effects on the properties of the finished cat- 
alyst. Some of these effects may be correlated with such prop- 
erties as ciystal structure, crystal size, surface area and residual 
impurities, but many of them are as yet unexplained. 

In many cases a catalyst can be improved by the addition of 
minor amounts of an additional component, which is not a catalyst 
by it.self. Such a substance is called a “promoter.” Sometimes a 
.second promoter will still further enhance catalytic activity. In 
other cases a mixture of two catalytic materials will be more ac- 
tive than either alone; this effect is called “.synergism.” In still 
other cases a catalyst may be composed of two materials neither 
of which is active alone. Thus a catalyst composed of two ma- 
terials may be a true two-component catalyst or a supported 
catalyst, or it may involve promotion or synergism. 

It is possible to summarize only a few of the heterogeneous catalysts 
which have proved useful. For hydrogenations catalysts involving 
metallic nickel, iron, cobalt, platinum, palladium or cop|)er, the oxides 
of copper, zinc or chromium, and the sulphides of molybdenum arc com- 
mon. For dehydrogenations the catalysts may involve: copper, plat- 
inum or palladium as metals, aluminum, magnesium, zinc, chromium 
and molybdenum as oxygen compounds, and nickel, molybdenum and 
tungsten as sulphur compounds. For oxidations the catalysts may in- 
volve: platinum and silver as metals, and vanadium, silver, cop|)er 
and chromium as oxygen compounds. For dehydrations gamma 
alumina is by far the most largely used catalyst. Finally there is a 
group of apparently dissimilar “acid-acting” catalysts for Friedcl- 
Crafts reactions and other reactions which involve carhonium ions. 
This group includes anhydrous aluminum chloride and bromide, boron 
fluoride, concentrated sulphuric and phosphoric acids, anhydrous 
hydrogen fluoride, and the silica-alumina type of catalyst used for 
catalytic cracking. 

All known heterogeneous catalysts deteriorate with use. A common 
and perhaps universal cause of deterioration is loss of surface area by 
recrystallization. In some cases there is also an actual change in crystal 
type, such as from gamma alumina to alpha alumina. In addition, 
most catalysts are subject to “poisoning.” Poisons are classed as 
temporary and permanent. Temporary poisons are adsorbed relatively 
weakly at reaction conditions, and these effects disap()ear more or less 
rapidly when the poisons are no longer present in the stream flowing 
to the catalyst. Permanent poisons are more .strongly adsorbed, and 
their effects are not merely transient. Sulphur is a particularly com- 
mon permanent poison for many metallic catalysts. An important 
“permanent” poison in some hydrocarbon reactions is a carbonaceous 
material of high molecular weight and of relatively low hydrogen 
content, which is formed as a minor reaction product. This material 
is produced in many high-temperature reactions, such as catalytic 
cracking and dehydrogenation. It is common industrial practice to 


‘‘regenerate” the catalyst periodically by burning this “coke” under 
suitably controlled conditions. (C. L. T.; L. S. Kl.) 

CATAMARAN: see Ship. 

CATAMARCAl, an Andean province of the Argentine repub- 
lic, lying between 26® and 30® S. latitude and 65® and 69® 30' W, 
longitude. It is bounded on the north by the province of Salta, 
east by the provinces of Tucuman and Santiago del Estero, south 
by the provinces of Cordoba and La Rioja and west by Chile, 
from which it is separated by the cordillera of the Andes. The 
area of Catamarca is approximately 45,829 sq.mi. Population 
(1947) 147,213. The chief city of the province is Catamarca 
(pop. [1947J 31,067), the capital, situated on a fertile tableland 
in the southeastern part of the province. Other important cities 
are Andalgala, Tinogasta and Helen. 

The region is in general mountainous, with many high peaks 
perpetually covered by snow. Between the numerous longitudinal 
ranges of mountains are tablelands and valleys, some of the latter 
being exceedingly fertile while others arc completely barren and 
covered by sand. The climate varies with altitude but is for the 
most part warm and dry, the rainfall ranging from 8 to t 5 in. in 
the west to 24 in. in the east. Water is one of the major problems 
in the province, and its scarcity greatly retarded the developmient 
of agriculture and grazing. The principal crops sown are alfallfa, 
maize and wheat. The principal minerals of the province that tre 
exploited are wolfram, copper, mica, antimony, clay, asbestos and 
tin. Of these, and in direct res[)onse to markets created by Woittd 
War II, wolfram and mica came to rank first in economic impoV- 
tance. Another industry that characterizes the region, carried on 
largely by women, is the hand weaving of fine ponchos and cloth 
from wool and vicuna. Olives are grown extensively. 

Two railways, the former Central Cordoba and the Central 
Norte Argentine, merged in the national railway system, serve the 
southeastern part of the province. The latter line provides direct 
communication between the capital of the province and the fed- 
eral capital, a distance of 895 mi. Highways are mostly in the 
ca.stern half of the province. (R. W. Rd.; C. E. Me.) 

CATAMARCA (San Fernando de Catamarca), capital of 
province of same name on Rio del Valle de Catamarca, Argentina, 
230 ini. (318 mi. by rail) N.N.W. of Cordoba. Pop. (1947 census) 
31,067. The city stands in a narrow, picturesque valley at the 
foot of the Sierra de Ambato, 1,772 ft. above sea level. The 
valley is highly fertile, partially wooded, and produces fruit 
in abundance, wine and some cereals. In the city arc flour mills 
and tanneries, and among its exports arc leather, fruit, wine, 
flour and a curious embroidery for which the women of Catamarca 
have long been famous. There are several fine churches, which 
have been declared national monuments. The alanieda is one of 
the most attractive in the Argentine republic, having a reservoir of 
2 ac. surrounded by shrubbery and walks. Catamarca was founded 
in 1683 by Fernando de Mendoza because the town of Chacra, the 
former provincial capital had been found unhealthful. Previous 
to the selection of Chacra as the provincial capita^ the seat 
of government was at San Juan de la Rivera de Londres, founded 
in 1558 and named after the capital of England by order of Philip 
II in honour of his marriage with Queen Mary. Catamara i.s one 
of the communities of the republic which most conserves the tra- 
ditional spirit of the colonial and postindependence eras. 

(C. E. Me.) 

CATANIA, a city and episcopal see of Sicily, the chief town 
of the province of Catania, on the east coast, 59 mi. S. of Messina 
by rail and 151 mi. S.E. of Palermo by rail (102 mi. direct). Pop. 
(1951) 297,531 (commune). The cathedral of S. Agatha, with 
relics of the saint, retains its three original Norman apses 
(1091), but is otherwi.se baroque and there are other good 
baroque churches and palaces. In the west the huge Benedictine 
abbey of S. Nicola (now suppressed) occupies about 21 ac. and 
contains the museum, a library, observatory, etc. This was the 
highest point of the ancient city, which lay almost entirely to 
the west of the modem Via Stesicorea Etuca, which runs for 
3,000 yd. in a straight line toward the summit of Mt. Etna. The 
university, founded in 1444, has regained some of its former 
importance. To the south near the harbour is the massive Castd 
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ITrsIno, erected in 1232 by Frederick II. The Roman theatre (no 
Greek theatre has been found) has been superimp)osed upon the 
Greek building, some foundations of which, in c^careous stone, 
of which the seats are also made, still exist. It is 106 yd. in 
diameter, and is estimated to have accommodated 7,000 spec- 
tators. Close to it are the remains of the so-called Odeum, of 
similar plan to the theatre but without a stage, and to the north 
is the church of S. Maria Rotonda. originally a Roman domed 
structure, perhaps part of a bath. To the north, in the Piazza 
Stesicoro, is the amphitheatre, a considerable portion of which has 
been uncovered, including a part of the arcades of the exterior 
already excavated. The external diameters of the amphitheatre 
arc 410 and 348 ft., while the corresponding diameters of the 
arena are 233 and 167 ft. It is thus the third largest Roman 
amphitheatre known, being surpassed only by that at Verona and 
the Colosseum. Remains of many other Roman buildings also 
exist beneath the modem town, among the best preserved of 
which may be noted the public baths {Thermae Achilleae) under 
the cathedral, and those under the church of S. Maria dell’ Indi- 
rizzo. The number of baths is remarkable, and gives some idea 
of the luxury of the place in Roman times. The majority were 
excavated by Prince Ignazio Biscari (1719-86). Some monu- 
ment ai Roman tombs have also been found, and it is only from 
their ]^)osition that we can infer the boundaries of the Roman 
city, for no remains of its walls exist. 

Catania exports sulphur, pumice stone, asphalt, oranges and 
lemons, almonds, filberts, cereals, wine and oil. The harbour is 
a good one. There is an old harbour with an area of .03 sq.mi. 
and a new harbour of .16 sq. mi.; the combined length of quays 
is 2 mi. Sulphide of carbon is produced here; and there are large 
dyeworks. 

The ancient Catina (Gr. Katane, Rom. Catina^) was founded in 
729 B.c. by colonists from Naxos, perhaps on the site of an earlier 
Sicrl settlement — ^the name is entirely un-Greek, and may be 
derived from KhriPov, which in the Sicel language, as catinum in 
Latin, meant a basin, and would thus describe the situation. 
Charondas, a citizen of Catina, is famous as its lawgiver, but his 
date and birthplace arc alike uncertain; the fragments preserved 
of his laws show that they belong to a somewhat primitive period. 
The poet Stesichorus of Himera died here. Very little is heard of 
Catina in history until 476 b.c., when Hiero I. removed its inhab- 
itants to Leontini, rcpcopled it with 5,000 Syracusans and 5,000 
Peloponnesians, and changed its name to Aetna. In 461 b.c., how- 
ever, with the help of Ducetius and the Syracusans, the former 
inhabitants recovered possession of their city and revived the old 
name. Catina was, however, an ally of Athens during the Syra- 
cusan expedition (415-413 b.c.), and served as the Athenian base 
of operations in the early part of the war. In 403 b.c. it was 
taken by Dionysius of Syracuse, who plundered the city, sold the 
inhabitants into slavery and replaced them with Campanian mer- 
cenaries. In the First Punic War it was one of the first cities 
of Sicily to be taken by the Romans (263 b.c.). In 123 b.c. there 
was an eruption of Etna so violent that the tithe on the territory 
of Catina payable to Rome was remitted for ten years. It appears 
to have flourished in the first century b.c., but to have suffered 
from the ravages of Sextus Pompeius. It became a Roman colony 
under Augustus, and it is from this period that the fertile plain, 
hitherto called the plain of Leontini, begins to be called the plain 
of Catina. It seems to have been at this time the most important 
city in the island, to judge from the language of Strabo and the 
number of inscriptions found there. In a.d. 251 a lava stream 
threatened the town and entered the amphitheatre, which in the 
time of Theodoric had fallen into ruins, as is clear from the fact 
that he permitted the use of its fallen stones for new buildings. 
It was occupied by Belisarius in 546, sacked by the Saracens in 
902 and taken by the Normans. The latter founded the cathedral; 
but the town was almost entirely destroyed by earthquake in 
1170, and devastated by Henry VI. in 1197. It became the usual 
residence of the Aragonese viceroys of the 13th and 14th cen- 
turies, and one of them, De Vego, reconstructed the fortifications 
in 1552. In 1669 an eruption of Etna partly filled up the harbour, 

^This Is the form vouched for by the inscriptiom. 


but spared the town, which was, however, almost entirely destroyed 
by the earthquake of 1693. During World War II Catania was 
heavily bombed by Allied planes. Near Catania the Germans put 
up a stiff resistance against the British in the summer of 1943. 

See A. Holm, Catania Antica (traas. G Libertini) (Catania, 1925); 

F. de Roberto, Catania (Bergamo, Arti Grafiche, 1907). 

CATANZARO, a town and episcopal see of Calabria, Italy, 
capital of the province of Catanzaro, 1,125 ft. above sea-level. 
Pop. (1936) 27,907 (town); 45,400 (commune). The station for 
the town (Catanzaro Sala) is on a branch connecting the two 
main lines along the east and west coasts of Calabria, 6 mi. N. by 
W. of Catanzaro Marina on the east coast, and 20 mi. E. of S. 
Eufemia Biforcazione, on the west coast line. The town enjoys a 
comparatively cool climate in summer, and commands fine views. 
Numerous wealthy families reside here. The town was bombed 
by the Allies in World War 11 . 

CATAPHYLL, a botanical term denoting any rudimen- 
tary scalelike leaf which precedes the foliage leaves, as a bud 
scale, etc. 

CATAPULT, a generic name for warlike engines of the cross- 
bow type used by the ancients (Lat. catapulta, Gr. xarair^Xnjs). 
(See Engines of War.) They are usually classed as (a) catapults 
and (b) ballistac (\i$o^\ol). The former were smaller and were 
used with arrows for what is now called direct fire (i.e., at low 
angles of elevation) ; the latter were large siege engines discharg- 
ing heavy bolts or stones at a high angle of elevation, like the 
modem howitzer. 

The essential parts of the catapult (see illustration) were the 
frame, the propelling gear, the trough (corresponding to the mod- 
em barrel) and the pedestal. The frame consisted of two hori- 
zontal beams forming top and bottom sills, and four strong up- 
right bars mortised into them. The three open spaces or compart- 
ments resembling narrow windows, between these four uprights, 
carried the propelling and laying gear. The propelling gear occu- 
pied the two outer ^‘windows.’* In each a thick skein of cord or 
sinews was fastened to the top and bottom sills and tightly twisted. 
The stiff wooden arms were inserted in the two skeins, and a spe- 
cially strong bowstring joined the tips of these arms. In the mid- 
dle compartment was the hinged fore-end of the trough, which 
was at right angles to the frame and at the back of it. The trough 

could be laid for elevation by a 
movable prop, the upper end of 
which was hin^^ed to the trough, 
while the lower ran up and down 
a sort of trail fastened to the ped- 
estal. The whole equipment was 
laid for “line” by turning the 
frame, and with it the trough, 
prop and trail by a pivot in the 
head of the pedestal. Sliding up 
and down in the trough was a 
block, fitted with a trigger mech- 
anism, through which passed the 
middle of the bowstring. The 
pedestal was a strong and solid 
upright resting upon, and strutted 
to, a framework on the ground; 
its upper end, as mentioned 
CATAPULT USED IN ANCIENT SIEGE ^bove, took the pivot of the 

«p.bi. di».h.rgins ^”">6 the head of the traU. 
■ 26 In. arrow weighing '/a lb., had On COming into action the ma- 
an effdotive range of 400 yards cbine was laid for direction and 

elevation. The block and with it the bowstring was next forced 
back against the resistance of the twisted skeins to the rear end 
of the trough, this being effected by a windlass attachment. The 
trigger being then pressed or struck with a hammer, the bowstring 
was released from the block, the stiff arms were violently brought 
back to the frame by the untwisting of the skeins, and the arrow 
was propelled through the centre **window” with great velocity. 
A small machine of the type described weighed about 85 lb., and 
sent a “three-span’’ (26in.) arrow weighing ^ lb. at an effective 
man-kiUing velocity somewhat over 40(^ds. 
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The ballista was considerably larger and more expensive than 
this. In Scipio’s siege train, at the attack of New Carthage (Livy 
An 5)» number of the ballistae was only one-sixth that 
of the catapults. In the ballista the rear end of the trough (which 
projected in front of the frame) always rested upon the ground, 
or rather was fixed to the framework of the pedestal — which was 
a heavy trestle construction — ^and the trough was thus restricted 
to the angle of elevation, giving the maximum range (45°). Even 
so, the range was not appreciably greater than that of a catapult, 
and in the case of the largest ballistae (90-pounder) it was much 
less. These enormous engines, which, once in position, could not 
be laid on any fresh target, were used for propelling beams and 
stones rather than for shooting arrows, that is, more for the de- 
struction of material than for man-killing effect. The skeins that 
supplied the motive force of all these engines were made of the 
sinews of animals, twisted raw hide, horsehair rope, and, in at 
least one celebrated case, of women’s hair. In 146 b.c., the au- 
thorities of Carthage, having surrendered their engines to the 
Romans in the vain hopie of staying their advance, new ones were 
hurriedly constructed, and the women and virgins of the city cut 
off their hair to supply the needed skeins. 

The modem implement known as a “catapult” is formed by a 
forked stick, to the forks of which arc attached the ends of a piece 
of elastic. To the middle of this elastic a pocket is fitted to con- 
tain a bullet or small stone. In use the forked stick is held in the 
left hand and the pocket drawn back with the right. Aim is taken 
and, the pocket being released, the missile flies through the fork 
of the stick. Though classed as a toy, this weapon can do con- 
siderable execution among birds, etc., when skilfully used. The 
name of “catapult” has also been given to a bowling machine 
which is used for cricket practice. 

CATARACT, a waterfall (Gr. xarappdiicrijs, a floodgate, or 
waterfall, something which rushes down). The earliest use in Eng- 
lish is of a floodgate or portcullis, and this survives in the name 
of a disease of the eye {see Eye, Diseases of; Ophthalmology). 
The term is also used of a device to regulate the strokes in certain 
tyjKJs of steam-engine. 

CATARGIU (or Catargi), LASCAR (1823-1899), Ru- 
manian statesman, lielonged to an ancient Walachian family, one 
of whose members had been banished in the 17th century by 
Prince Matthew Bassaraba and had settled in Moldavia. Under 
Prince Gregory Ghica (1849-56) Catargiu rose to be prefect of 
police at Jassy. In 1857 he became a member of the Divan ad 
hoc of Moldavia, a commission elected in accordance with the 
treaty of Paris (1856) to vote on the proposed union of Moldavia 
and Walachia. His strongly conservative views, especially on 
agrarian reform, induced the Conservatives to support him as a 
candidate for the throne in 1859. During the reign of Prince 
Cuza (1859-66) Catargiu was one of the Opposition leaders. On 
the accession of Prince Charles in May 1866 Lascar Catargiu be- 
came president of the council (prime minister) ; but finding him- 
self unable to co-operate with his Liberal colleagues, I. C. Bra- 
tianu and C. A. Rosetti, he resigned in July. After eight more 
ministerial changes, culminating in the anti-dynastic agitation of 
1870-71, Catargiu formed, for the first time in Rumanian history, 
a stable Conservative cabinet, which lasted until 1876. Impeach- 
ment of himself and his cabinet was threatened, but the proposal 
was withdrawn in 1878, and he remained in opposition until 1889, 
when he formed a short-lived cabinet, taking the portfolio of the 
Interior. In the Florescu ministry of March 1891 he occupied the 
same position, and in Dec. he again became president of the 
council, retaining office until 1895. He died at Bucharest on 
April II, 1899. 

CATARRH, a term chiefly signifying mild inflammation of 
the mucous membrance of the respiratory passages, in popular 
language a “cold.” It is the result of infection by a micro- 
organism, especially M, catarrhalis, which may occasionally be a 
causative factor. Its pathogenic significance is slight. 

The term catarrh is used in a wider sense to describe a similar 
pathological condition of any mucous surface in the body; e.g., 
ga.stric catarrh, intestinal catarrh, etc. (See also Alimentary 
System, Diseases of the; Respiratory System, Diseases of.) 


CATARRHINE MONKEY, the term used (in contradis- 
tinction to Platyrrhine, q,v,) to describe those apes which have 
the nostrils approximated; the aperture pointing downward; and 
the intervening septum narrow. These are the distinguishing fea- 
tures of all the old world primates. {See Primates.) 

CATASTROPHE, in ancient Greek drama the change in 
'the plot which leads up to the conclusion (Gr. jcaraarpc^ctPi 
to overturn). Hence any sudden change, particularly of a dis- 
astrous nature, and, in earlier geological theories, a great convul- 
sion of the earth’s surface. 

CATAWBA, the principal tribe of the eastern division of the 
Siouan stock of American Indians. The name is probably derived 
from the Choctaw katdpa, meaning “divided” or “separated.” 

Formerly the dominant people of South Carolina, the Catawba 
also had divisions extending into North Carolina. In the 17th 
century the populatioa was about 5,000, but by 1780 it had de- 
clined to about 500. By the beginning of the 20th century there 
were only about 60 members of the tribe. 

The Catawba, who were at war with the Iroquois for a long time, 
furnished a valuable contingent to the South Carolina troops dur- 
ing the American Revolution. They retreated to Virginia upon the 
advance of British troops in 1870, but they later returned and oc- 
cupied small towns on the Catawba river. They afterward leased 
their land and about 1841 sold all of it except one square mite to 
the state. At that time a number of them went to the territory 
of the Cherokee in western North Carolina, but they did not \re- 
main long with their former enemies and soon returned to Sotith 
Carolina. A vocabulary of about 300 words, collected by Oscar 
Lieber, the geologist, in 1856, was published in Collections of the 
South Carolina Historical Society, vol. ii (185S). 

See F. W. Hodge (ed.). Handbook of the American Indians (1912). 

CATAWBA, an amber coloured, richly flavoured wine made 
from the light-red grape of the same name. The grape is a variety 
of the Vitis lalmisca, a North American and Asiatic species, and 
takes its name from the Catawba river in North and South 
Carolina. In 1807 the grape was grown in Washington, D.('„ 
but it was not until about 1823 that the name Catawba was given 
to it. It spread rapidly in New York, Ohio and Ontario and 
was extensively grown in the P’inger lake section of New York. 
The vine is extremely prolific, the fruit being large and very 
sweet. The grapes are readily preserved, and their great use is 
partly accounted for by that fact. The wine is largely used as a 
base for chamf)agne. 

CATBALOGAN, a municipality (with administrative centre 
and 16 barrios or districts) and capital of the province and island 
of Samar, Philippine Islands. Pop. (1948) 26,839. It lies mid- 
way between the ports of Manila and Zamboanga and is a port of 
call for coastwise and other craft. Abaca (Manila hemp) is pro- 
duced in the country tributary to the town and there are manu- 
factures of woven fibres and mats which are also made from 
liking (sedge). Most of these are exported. The fisheries are im- 
portant. The vernacular is Samarino, a dialect of Bisayan. Of 
those inhabitants 6 to 19 inclusive, 2 i.6%r attended school in 1939, 
and of those ten years old and over 37% were literate. 

CATBIRD {Dumetella carolinensts), a North American bird 
of the thrasher family Mimidae, about 9 in. long, a summer visi- 
tor from the Gulf of Mexico, north to New Brunswick and Hud- 
son Bay. Its plumage is slate-gray, with a black cap and tail and 
chestnut under tail coverts. It is noted for its beautiful song, 
with much of the charm of its close relative, the mocking-bird. 
The name expresses the mewing protest of the bird when angry. 
The catbird winters in the southern states, in Cuba and from Mex- 
ico to Panama. It is resident in Bermuda. In Australia, a name 
given to any one of several bowerbirds (g.v.), especially to AUu* 
roedus crassirostris, which builds no bower. Ihe name comes from 
a catlike mewing. 

CATBOAT, a small sailing-boat of the pleasure variety, hav- 
ing the mast stepped forward and carrying a single fore-and-aft 
mainsail set on a boom and gaff, known as a cat rig. They are also 
known as Una boats, and frequently carry a centre-board {q.v.). 

CATCH, a form of concerted vocal music virtually indis- 
tinguishable from the round, save for the fact that it is always 
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humorous in character. The catch had its greatest vogue in earlier 
centuries, when also the words to which it was sung were too 
often more jocose than refined. Particulars of various collections 
available occupy a column of small print in Grove. Of the in- 
numerable catch and glee clubs which existed in England in 
former days one, known simply as the Catch Club, founded as 
long ago as 1761, still exists. (See also under Canon; Contra- 
puntal Forms; Glee; Rondel.) 

CATCH-CROPS are rapidly growing crops that occupy the 
soil for short periods of time to absorb or ‘‘catch’* nitrates that 
might otherwise be carried away in drainage waters. They are 
usually grown between the times of two principal crops or be- 
tween the rows of another crop. Rye, oats and vetch are fre- 
quently used, but other crops and plants, including weeds, may 
ser\'e as well. When the immature plants are plowed under, the 
nitrogen absorbed is returned to the soil where it can again be 
used to nourish other plants. Many gardeners and farmers have 
found that they can improve their production efficiency by giving 
attention to the use of catch-crops in their cropping systems. 

In practice, however, the term catch-crops is often used with 
other meanings. Some regard them as quickly maturing crops 
grown between two principal crops for the purpose of keeping the 
land completely utilized. Defined in this way, catch-crops may 
occupy idle land for longer periods of time and include more 
species of plants than under the more restricted definition given 
above. The crops serving as catch-crops will be useful, not only 
for conserving nitrates, but also for soil protection, soil enrich- 
ment and as additional sources of feed for livestock. 

Special crops planted between two principal crops for the pur- 
pose of protecting the soil against water and wind erosion are 
frequently called cover-crops. They may also function as catch- 
crops and as sources of organic matter for soil enrichment. 

Crops planted between two principal crops, chiefly for the 
purpose of soil enrichment, are more accurately described as 
green manure crops. Legumes, because of their ability to obtain 
nitrogen from the atmosphere, are used more frequently for this 
purpose than non-legume crops. In the North American com- 
iH'lt., for instance, biennial sweet clover, a deep rooted legume, is 
widely used as a green manure crop. It is seeded in early spring 
in either fall- or spring-seeded grains and plowed under the fol- 
lowing spring for com. If conditions are favourable, as much as 
100 lb. or more of atmospheric nitrogen and several tons of or- 
ganic matter rich in nutrient minerals may be added to an acre 
of land. In addition to these benefits, the sweet clover or other 
green manure crops may also serve as catch and cover crops. 

In view of the overlapping functions of catch, cover and green 
inanure crops, it is difficult to use these classifications accurately. 
Some ( all all special crops planted between two principal crops 
( atch-crops, while others use the designations that best ex()ress 
the major purj^oses for which the crops are grown. (F. C. Br.) 

CATCHMENT AREAS. The term “catchment area” is 
used to describe the collecting area from which water would 
ilow to a stream or river, the boundary of the area being deter- 
mined by the ridge separating water flowing in opposite directions. 
The amount of water collected within the catchment area would 
depend on the extent of that area, the amount of rain whic^ 
has fallen on the surface, and the proportion of that rainfall whicli 
has been lost by evaporation or absorption. The term “run-off” 
has been adopted to describe that portion of the rainfall which 
ultimately finds its way to the stream, and the ratio between the 
rainfall and the “run-off” varies widely, according to the climatic 
conditions. In England and Scotland the average annual rainfall 
varies from a little over 20 in. to 175 in., -and the annual loss by 
evaporation from a land surface varies from about 10 to 18 in., 
b(!ing less in the north, increasing towards the south. 

Evaporation.— The loss by evaporation depends on the hours 
of sunshine, the temperature, and the humidity of the atmosphere, 
and varies greatly during the different periods of the year as might 
naturally be expected, llie following average figures for the 
period 1883-1900 illustrate the effect of these various factors on 
the proportion of the rainfall which flowed over Teddington weir 
from the Thames catchment area above that point. 
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Jan.-March 

57-5 

39*6 
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April-June 

163*2 

53 

74*3 

30 

July-SSept. 

159*8 

6o*2 

75*7 

12 

Oct.' Dec, 

46*1 

41 

86*5 

28 


The total annual loss by evaporation in Britain is less in regions 
of high rainfall than in areas of low rainfall, and the seasonal 
loss varies in a similar manner. The influence of climatic condi- 
tions on the evaporation is so marked, that in tropical countries 
the proportion of the rain which flows off the ground is small. 

It has been held that forests tend to increase the discharge of 
a river by reducing evaporation, but such evidence as has been 
obtainable fails to support this view. Shade cast by the trees 
would reduce evaporation, but rain which would otherwise flow 
from the ground, is absorbed by the trees. Although forests have 
but little effect on the annual loss by evaporation, their presence 
has an influence in delaying the flow of water from the hillsides, 
and when a catchment area has been cleared of timber, floods 
tend to become more intense. 

Evaporation from a water surface is greater than from a land 
surface, especially in tropical countries, and is a matter of impor- 
tance when lakes occupy a considerable proportion of the catch- 
ment area. 

Absorption. — ^The amount of rain falling on the surface which 
percolates downwards depends on the porosity of the surface soil 
and the nature of the underlying rock, whether impermeable, 
porous, or fissured. 

When the surface is impermeable, there would be no loss by 
percolation. 

When the .surface is permeable but is underlain by impermeable 
rock, water percolates downwards till that rock is reached and 
then travels underground in the direction of the steepest incli- 
nation of the rock surface, which is generally towards the stream, 
water lost by percolation reappearing as springs. Such percola- 
tion has little influence on the annual run-off, but may have a 
marked effect on its variations throughout the year. Thick beds 
of permeable material, such as sand or gravel, absorb large vol- 
umes of water, acting as natural storage reservoirs. During 
periods of abundant rainfall the beds would become saturated, 
and during periods of dry weather water so absorbed would be 
gradually discharged, thus maintaining a considerable flow in 
the stream. 

This point is of great importance when it is desired to utilize 
the water of a stream without constructing a storage reservoir 
to balance its fluctuations, as the quantity of water which could 
be taken during certain periods would be limited to the dry 
weather flow. 

When the surface is permeable and is underlain with permeable 
or fissured rock, such as chalk, the entire rainfall on the catch- 
ment area might percolate downwards, reappearing in the form 
of springs issuing either within or without the limits of the 
catchment area. 

In the former case there would be no surface flow above the 
point where the springs break out, and in the latter, the whole 
catchment area would be void of streams. (W. J. E. B.) 

CATECHISM, a compendium of instruction (particularly of 
religious instruction) arranged in the form of questions and an- 
swers. The custom of catechizmg was followed in the schools of 
Judaism and in the Early Church, where it helped to preserve the 
Gospel narrative. (See Catechumen.) 

Tlie catechism as we know it is intended primarily for chil- 
dren and uneducated persons. Its aim is to instruct, and it differs 
from a creed or eonfession in not being in the first instance an 
act of worship or a public profession of belief. The first regular 
catechisms seem to heve grown out of the usual oral teaching of 
catechumens, and to have been compiled in the 8th and ()th cen- 
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tunes. They continued on through the Middle Ages to the i6th 
century. The original of all modem catechisms, because of its 
question and answer form, is the Disputatio Pmrorum Per Inter- 
iroRationes Et Respomiones {Pair, Lat., Cl, 1097-1144), of the 
Qth century. In the 12th century the Elucidarium of Honorius of 
Autun (Pair, Lat., CLXXII, 1 110-1176) and the De Quinque 
Septenariis of Hugh of St. Victor (Patr, Lat., CLXXV, 405-414) 
were well known and had much influence on subsequent cate* 
Chisms. Jean Gerson (1363-1429), chancellor of the University 
of Paris, took great interest in catechizing, taught children both 
at Paris and Lyons, and wrote among other catechetical works 
his ABC des simples gens. The first catechism printed in Ger- 
many was the Christenspiegel of Coelde, which first appeared in 
1470, proved very popular and was in its 5th edition by 1514. 
But though catechisms had already been in use, the i6th century 
saw a tremendous increase in their number and importance, as 
ever-increasing facilities for printing were available and the age of 
the Reformation began. Both the new Protestant Churches and 
the Catholic Church strove zealously to instruct their members 
and to win new adherents. 

In 1520 Luther had brought out a primer of religion dealing 
briefly with the Decalogue, the Creed and the Lord's Prayer; and 
other leaders had done something of the same kind. In 1529 all 
these efforts were superseded by Luther s Smaller Catechism 
meant for the people themselves and especially for children, and 
by his Larger Catechism intended for clergy and schoolmasters. 
These works did much to mould the character of the German 
people and powerfully influenced other compilations. 

In 1537 John Calvin at Geneva published his catechism for 
children. It was called histruction and Confession of Faith for 
the use of the Church of Geneva and exidained the Decalogue, 
the Apostles' Creed, the Lord’s Prayer and the Sacraments. It 
was the work of a man who knew little of the child mind, and, 
though it served as an admirable and transparent epitome of his 
famous Institutes, it was too long and too minute for the instruc- 
tion of children. Calvin came to see this, and in 1542 drafted a 
new one which was much more suitable for teaching purposes. 
This was used in Geneva and in Scotland. The Reformed 
churches of the Palatinate, on the other hand, used the Heidel- 
berg Catechism (1562-63), mainly the work of two of Calvin’s 
disciples, Kaspar Olevianus and Zacharias Ursinus. This work is 
perhaps the most widely accepted symbol of the Calvinistic 
faith, and is noteworthy for its emphasis on the less controversial 
aspects of the Genevan theology. As revised by the S3mod of 
Dort in 1619, it became the standard of most of the Reformed 
churches of central Europe, and in time of the Dutch and Ger- 
man Reformed Churches of America. 

Since 1648 the standard Presbyterian catechisms have been 
those compiled by the Westminster assembly, presented to par- 
liament in 1647, and then authorized by the General Assembly 
of the Church of Scotland (July 1648) and by the Scottish par- 
liament (Jan. 1649). The Larger Catechism is “for such as 
have made some proficiency in the knowledge of the Christian 
religion,” but is too detailed and minute for memorizing, and 
has never received anything like the reception accorded to the 
Shorter Catechism, which is “for such as are of weaker ca- 
pacity.” The work was done by a committee presided over first 
by Herbert Palmer, master of Queens’, Cambridge, and then by 
Anthony Tuckney, master of Emmanuel. The Shorter Cate- 
chism, after a brief introduction on the end, rule and essence of 
religion, is divided into two parts: I. The doctrines we are to 
believe (i) concerning the nature of God, (2) concerning the 
decrees of God and their execution. 11 . The duties we are to 
perform (i) in regard to the moral law, (2) in regard to the 
gospel — (a) inward duties, i.e., faith and repentance, (6) out- 
ward duties as to the Word, the sacraments and prayer. It has 
107 questions and answers, while that of the Anglican Church 
has but 24, grouping as it does the ten commandments and also 
the petitions of the Lord’s Prayer, instead of dealing with them 
singly. 

Though the Catholic Church had long been using catediisms, 
they were multiplied with new emphaa^ as the Church swung 


into the Counter Reformation. The most famous was that of the 
Jesuit Peter Canisius, first published in 1555. It went through 
400 editions within 150 years. Another catechism which had a 
large circulation and greatly influenced later works was that of 
Bellarmine (1597); in France those of Auger (1563) and Bos- 
suet (1687) were outstanding. The Catechism of the Council of 
Trent, completed in 1566, was never intended as an ordinary 
catechism. It was written for and addressed to parish priests, to 
serve as model and guide in their instructions and sermons to 
the people. The Catholic Church, because its unity of doctrine 
is otherwise so safeguarded, has never adopted any one official 
catechism for all its members. Each bishop is free to adapt his 
method of instruction to local conditions. Many bishops them- 
selves, however, have desired a universal catechism; at the Vati- 
can council (1870) the project was seriously discussed, with Bel- 
larmine’s catechism proposed as model. In more recent times well 
known catechisms have been the Baltimore Catechism (1885) ^ 
the United States, the Penny Catechism in England, and that of 
Deharbe (1847) in Germany. In the present centur>', pedagogical- 
catechetical congresses and periodicals (e.g., Journal of Religious 
Instruction, Joseph F. Wagner, N.Y.) have stimulated new meth- 
ods, which methods in turn have produced new catechisms and 
aids. The classic survey of this period is Oh En Est VEnseigne- 
ment Religieux? (Louvain, 1937), which lists and appraises t^^ 
books and methods of the different countries. \ 

Peter Mogilas, in 1643, composed the Orthodox Confession ^ 
the Catholic and Apostolic Eastern Church. This counteraction 
to the activities of the Jesuits and the Reformed Church was' 
standardized by the synod of Jerusalem in 1672. A smaller cate- 
chism was drawn up by order of Peter the Great in 1723. 
The catechisms of Levshin Platon (1762) and V. D. Philarct 
(1839), each in his day metropolitan of Moscow, are bulky com- 
pilations which cannot be memorized, though there is a short in- 
troductory catechism, prefaced to Philaret’s volume (Eng. trans. 
in Blackmore’s Doctrine of the Russian Church, 184$), 

The catechism of the Church of England is included in the 
Book of Common Prayer. It has two parts: (i) the baptismal 
covenant, the Creed, the Decalogue and the Lord’s Prayer drawn 
up probably by Cranmer and Ridley in the time of Edward VI, 
and variously modified between then (1549) 1661; (ii) the 

meaning of the two sacraments, written on the suggestion of 
James I at the Hampton Court conference in 1604 by John 
Overall, then dean of St. Paul’s. This supplement to what had 
become known as the Shorter Catechism established its use as 
against the longer one, King Edward VltWs Catechisme which 
had been drawn up in 1553 by John Ponet, bishop of Winchester, 
and enlarged in 1570 by Alexander Nowell, Overall’s predecessor 
as dean of St. Paul’s. By the rubric of the Prayer Book and by 
the 59th canon of 1603, the clergy are enjoined to teach the cate- 
chism in church on Sundays and holidays after the second lesson 
at Evening Prayer. This custom, long fallen into disuse, has 
largely been revived during recent years, the children going to 
church for a special afternoon service of which catechizing Is 
the chief feature. Compared with the thoroughness of most 
other catechisms this one seems scanty, but it has a better chance 
of being memorized, and its very simplicity has given it a firm 
hold on the inner life and conscience of devout members of the 
Anglican communion throughout the world. 

Almost every Christian denomination has its catechism 01 
catechisms. Besides those already enumerated there are two in- 
teresting joint productions. In 1898 the National Council of the 
Evangelic^ Free Churches in England and Wales published an 
Evangelical Free Church Catechism, representing directly or in- 
directly the beliefs of 60 or 70 millions of avowed Christians in 
all parts of the world, a striking example of inter-denominational 
unity. The School Catechism was issued in 1907 by a conference 
of members of the Reformed churches in Scotland, which met on 
t^ invitation of the Church of Scotland. In its compilation rep- 
resentatives of the Episcopal Church in Scotland co-operated, 
and the book, though “not designed to supersede the distinctive 
catechisms officially recognized by the several churches for the 
instruction of their own children,” certainly “commends itself as 
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suitable for use in schools where children of various churches 
are taught together.” 

During the 19th century in the United States the Sunday 
school was recognized by various Protestant denominations as the 
primary instrument for religious instruction. By the middle of the 
century the Bible was regarded as primary curriculum material, 
the catechism secondary, though still important. 

See the Encyclopaedia of Religion and Ethics, s.v. (A. J. G. ; X.) 

CATECHU or CuTCH, an extract obtained from several 
plants (the derivation is from the Malay Kachu), its chief sources 
being the wood of two spiecies of acacia (^. catechu and A. suma), 
both natives of India. This extract is known as black catechu. A 
similar extract, known in phannacy as pale catechu {Catechu 
pallidum), and in general commerce as gambir, or terra jnponica, 
is produced from the leaves of Uncaria gambir and U. acida, cin- 
chonaccous plants growing in the East Indian archipelago. A 
third product to which the name catechu is also applied is ob- 
tained from the fruits of the areca or betel palm, Areca catechu. 
Ordinary black catechu is usually imported in three different 
forms. The first and best quality, known as Pegu catechu, is 
obtained in blocks externally covered with large leaves; the second 
and less pure variety is in masses, which have been moulded in 
sand; and the third consists of large cubes packed in coarse bags. 
J'hc wood of the two species of Acacia yielding catechu is taken 
f<»r the manufacture when the trees have attained a diameter of 
about one foot. The bark is stripped off and used for tanning 
and the trunk is split up into small fragments which are covered 
with water and boiled. When the extract has become sufficiently 
thick it is cast into the forms in which the catechu is found in 
commerce. 

Catechu so prepared is a dark brown or, in mass, almost black 
sub.stance, brittle, and having generally a shining lustre. It is 
astringent, with a .sweetish taste. In cold water it disintegrates, 
and in boiling water, alcohol, acetic acid and strong caustic alkali 
it is completely dissolved. Chemically it con.sists of a mixture of 
.1 iieculiar variety of tannin termed calechutannic acid with 
(atechin or catechuic acid, and a brown substance due to the 
alteration of both the.se principles. Catcchulannic acid is an 
amorphous body .soluble in cold water, while catechin occurs in 
minute, white, silky, needic-shatied crystals which do not dissolve 
in cold water. A minute proportion of quercetin, a principle 
yielded by quercitron bark, has been obtained from catechu. 

Gambir, — Gambir, which is similar in chemical composition 
to ordinary catechu, occurs in commerce in the form of cubes of 
about an inch in size with a pale brown or yellow colour and an 
even earthy fracture. For the preparation of this extract the 
plants above mentioned are stripped of their leaves and young 
twigs and these are boiled down in shallow pans. The juice is 
strained off, evaporated, and when sufficiently concentrated is cast 
into shallow boxes, where, as it hardens and dries, it is cut into 
small cubes. Gambir and catechu are extensively employed in 
dyeing and tanning. For dyeing they have been in use in India 
from the most remote jicriod, but it was only during the 19th cen- 
tury that they wxre placed on the list of European dyeing sub- 
stances. Catechu is fixed by oxidation of the colouring principle, 
catechin, on the cloth after dyeing or printing; and treated thus 
it yields a variety of durable tints of drabs, browns and olives with 
different mordants {see Dyeing). The principal consumption of 
catechu occurs in the preparation of fibrous substances exposed to 
water, such as fishing lines and nets, and for colouring stout can- 
vas used for covering boxes and portmanteaus under Ae name of 
tanned canvas. Gambir is used medicinally as an astringent, es- 
{iccially in the treatment of diarrhoea. It is no longer included 
in the United States Pharmacopoeia. In Great Britain, pale 
catechu is the official term. 

CATECHUMEN, a technical term applied to a person re- 
ceiving instruction in the Christian religion with a view to bap- 
tism (Gr. Karrixoviupos , one receiving instruction, from rrixtlv, 
to teach orally). The catechumenate grew naturally out of Ju- 
daism, which as a missionary religion had to instruct recruits. 
These were admitted by circumcision and baptism, women by 
baptism only. Second-century practice in Palestine is described 
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in Yebamot 47 a.b., “They acquaint him with some of the lighter 
and some of the weightier commandments. ... As they show him 
the penalty of breaking commandments, so they show him the 
reward of keeping them. ... If he accepts, they circumcise him 
forthwith . . . when he is healed they at once baptize him.” The 
ordeal was clearly much lighter for women. For this and other 
reasons there was a considerable body of potential proselytes on 
for fringe of Judaism. They were known as “God-fearers”; if 
they shrank from circumcision them.seivcs, they generally had 
the rite performed on their sons (G. F. Moore, Judaism, i, ff.). 

The Apostles are said to have instructed converts after baptism 
(AcLs ii, 41-42); the earliest teaching was presumiably an explanation 
of the Messianic prophecies in the Old Testament. On the gentile mis- 
sion Paul’s strongest appeal was made to the “God- fearers,” who htid 
been already won for monotheism and Jewish standards of morality, 
and for whom circumcision was no longer necessary. The word 
iranfx^e applied to Christian instruction, presumably both before and 
after baptism, occurs in the New Testament in Luke i, 4 (of Thco- 
philus), Acts xviii, 25 (of .Apollos— the exact meaning is disputed; see 
Apoli/js) and Gal. vi, 6 (“let him that is taught communicate with him 
that teacheth in all good things”). As the gentile clement in the church 
preponderated, instruction became more definite. It was probably un< 
dertaken by the “teachers” (i Cor. xii, 28). The Teaching oj the 
Twelve Apostles, i -vi, is a manual of ethical teaching. The Shepherd 
of Hermas was widely used (Kus. II. E. Ill, iii, 6). Ju.stin Martyr 
(Apol. i, 61) .says converts arc taught to pray for forgiveness before 
baptism. 

in the 4th century, with the rise of heresy, detailed doctrinal teaching 
wa*^ given. Of those treatises which have survived, the most important 
are Cyril of Jerusalem’s Catechetical Lectures, Gregory of Nys.sa’s 
Catechetical Oration, and Augustine’s De Rudibus Catechizandis. By 
this time the po.stponcmcnt of baptism had become general ; thus Con- 
.stantinc was not baptized till he was at the point of death. Accordingly 
a large proportion of Christians belonged to the catechumenate. Mo.st 
of them were merely “adherents” of the church; others were under 
definite instruction for baptism. The preparation, preceded probably 
by a period of probation, generally coincided with the 40 days of Lent, 
the baptism taking place on Easter eve. The preparation consisted of 
(i) instruction in what must be renounced, (2) instruction in the faith, 
(3) exorcj.sms of evil spirits (see Baptism). All catechumens attended 
the first part of the Eucharistic service, known in the west as Missa 
Caterhumenorum, after which they were “dismissed.” As infant bap- 
tism became general, the catechumenate decayed. The baptismal rites 
now used arc clearly adaptations of rites intended for the reception of 
adult catechumens. In the mission field the catechumenate has been 
revived and primitive conditions arc re^ieated. Thus a polygamist will 
often be a lifelong “adherent” debarred from baptism by marriage diffi- 
culties of his own making. (W. K. L. C.) 

CATEGORICAL, in common usage, means “unconditional” 
or “direct and explicit in statement”; also, “pertaining to a cate- 
gory.” 

1. In Traditional Logic. — ^The word is derived, as Petrus 
Hispanus tells us (in Summulae Logicales, c. 1245), from the Aris- 
totelian KaTijyopoifpLtPov (“predicate”) and thus means “predi- 
cative.” {See Logic for an account of the traditional categorical 
propositions and categorical syllogism.) 

2. In Mathematics. — \ set of postulates is said to be categor- 

ical if every two models of the postulates are isomorphic. For 
example, in the case of Peano’s postulates for arithmetic {see 
Postulate), a model is a system of meanings for the three primi- 
tive terms, “o”, “number,” “successor,” which renders all the 
postulates true. That the postulates are categorical means that 
any two such models are isomorphic. I.e., given two models, it 
is always possible to find a correspondence between the numbers 
of one model and the numbers of the other model, such that every 
number of either one of the models corresponds to a unique num- 
ber in the other model, such that the o of one model corresponds 
to the o of the other model, and such that, if the numbers x, y of 
one model correspond to the numbers / of the other model 
respectively, then y' is the successor of x^ in the second model if 
and only if y is the successor of x in the first model. A cate- 
gorical set of postulates thus determines uniquely the math- 
ematical structure of a model, and in this sense no additional 
postulates are required (as distinguished from possible additional 
logical axioms [see Axiom |). (Ao. C.) 

3. In Ethics. — Kant introduced the term “categorical im- 
perative” for a moral law that is unconditional or absolute, or 
whose validity or claim does not depend on any ulterior motive 
or end. According to Kant there is only one such categorical 
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imperative, which he formulates variously. One formula is: “Act 
only on such a maxim as you can will that it should become a 
universal law.” This is purely formal, and expresses the condition 
of the rationality of conduct, rather than the condition of its 
morality. Another formula given by Kant is: ‘^So act as to treat 
humanity, whether in your own person or in another, always 
as an end, and never as only a means.” (See Kant, Immanuel 
and Ethics, History of.) 

CATEGORICAL D^ERATIVE: see Categorical. 

CATEGORY. The word “category” has come in unphilo- 
sophical contexts to mean much the .same as “class,” “tyfie” or 
“kind.” Recruits to the armed forces may be put into different 
categories, according to their physical qualities or according to 
their technical qualifications. 

Originally the word belonged to Greek legal parlance, in which 
it meant “that of which a iierson is ac(*u.sed.” Ari.stotle borrowed 
it for the special purposes of logical theory. In his use the 
Greek verb from which “category” derives meant “to predicate 
something of something”; e.g., to as.scrt of Socrates that he is 
a man, or is mortal, or is married to Xanthippe. Concentrating 
his attention upon simple assertions of the pattern “Socrates is 
such and such,” Artistotle noticed that there are many important 
differences between the sorts of predicates that can be asserted of 
Socrates. To a.ssert that Socrates is a man is to give a piece of 
information about Socrates of a radically different kind from that 
given by the assertion that Socrates is pale or that Socrates is 
older than Alcibiades. The first assertion tells us what Socrates 
is; the second tells us only what, at a particular moment, he is 
like in a particular respiect; the third tells us only the result of a 
particular comparison between Socrates and Alcibiades. To put 
this point in another way, predicates like “. . . is a man” yield 
answers to the question “What is Socrates?”; predicates like 

. . is pale” yield answers to the question “What-like (qualis) 
is Socrates?”; predicates like “. . . in the market place” yield 
answers to the question “Where is Socrates?"; and so on. No 
answer to the question “Where is Socrates?” or “How big is 
Socrates?” is any answer to the question “What is Socrates?”; and 
no answer to the question “What is Socrates?” is any answer to 
the question “Where is Socrates?” or “What is Socrates now 
doing?” Predicates belong to different kinds or types; they 
yield answers to different questions. 

Aristotle came to use the Greek word from which our noun 
“category” derives to signify not just predicate, but predicate 
type, “Man” and “monkey” are different predicates, but they 
are predicates of the same type or category. “Socrates is a man” 
is one answer, “Socrates is a monkey” is another, though false, 
answer to the question “What is Socrates?” Aristotle listed 
sometimes ten, sometimes fewer categories or predicate types and 
coined technical titles for them, some of which came direct from 
common Greek interrogative words like our “What?” and “How 
big?” The later latinization of Aristotelian logic originated our 
category titles like “quality,” “quantity,” “relation,” “substance,” 
“state” (or “condition”) and others. 

This ^stinction between kinds of predicate was required by 
Aristotle in order to resolve a number of logical paradoxes. For 
example, Socrates could, in the course of a short time, cease to 
be taller and come to be shorter than Alcibiades; so he is not 
at the later date what he was at the earlier date. Yet he does 
not cease to be a human being. How can he not be what he used 
to be (namely taller than Alcibiades) and still be what he used to 
be (namely a human being) ? The answer is that a change of rela- 
tion is not a change of sort. Similarly, Socrates who was pale 
yesterday may be flushed today, without his ceasing to be what 
he was yesterday, namely older than Alcibiades. A change of 
(colour) quality (of fare) is not a change of (tem^Kiral) relation 
(between dates of birth). Ari.stotle also noticed the important 
point that the same word may be employed sometimes in one 
category and sometimes in another. W^e may describe a person, 
a regimen and a place as healthy, yet a place or a course of exer- 
cise cannot be well or unwell. To call a place or a regimen 
“healthy” is to say that it makes or causes people to be in good 
health. “Healthy” can mean “health-causing,” or it can mean 


“health-enjoying,” and the things that can be asserted or denied 
to be health-causing will or may be entirely different from the 
things, namely human beings and other living organisms, which 
can be asserted or denied to be in good health. A few words are 
category-pervasive. The notions of being, one and good appear, 
in different modifications, in every category. Such terms came 
later to be called “transcendentals.” 

Aristotle himself showed no particular veneration for his lists 
of sometimes ten, sometimes fewer predicate types. He did not 
attempt to prove that his lists were exhaustive or that they did 
not contain some redundancies. Piety induced .some of his fol- 
lowers to assume that all conceivable predicates must be lodged 
in one or other of Aristotle’s ten niches; considerations of econ- 
omy have induced other thinkers to compress the list of irredu- 
cible predicate types to two or three. The categories of quality 
and relation have been held to exhaust the radical predicate types. 
More harm than good has been done by such economies. 

There is however one traditional amplification of Aristotle’s 
basic scheme which, whether or not it was intended by Aristotle 
himself, has proved important in philosophy and logical theory. 
The subject term of a pro|)osition of the pattern “Socrates is a 
man” or “Socrates is elderly” cannot be classified with any! of 
the possible predicates in such propositions. The name of a 
particular person or thing or event is not the name of a .sortU)r 
a quality or a relation or a magnitude, etc. Socrates is of a .soft, 
for he is a man ; he has qualities, for he is white and wise ; he \is 
in relations, for he is married to Xanthippe ; and .so on. But he is 
not himself a .sort, a quality, a relation or a magnitude, etc. The 
word “Socrates” could not yield the answer to any question of the 
form “Of what .sort is this?”, “Where is it?”, “How big is it?” 
Instead, it has been held that a word like “Socrates” stands for 
a particular “substance,” and “substance” has con.sequently been 
used as the title of a type of term which is not a predicate term, 
but a subject term. Various things can be asserted and denied of 
Socrates, but “Socrates” cannot be predicated, truly or falsely, 
of anything. It is not a possible predicate word. The idea that 
there may be various types of subject terms, as there are various 
types of predicates, has not been systematically developed — 
partly because the whole program of breaking all propositions 
alike down into subjects and predicates has come under effective 
criticism. 

Kant converted the word “category” to a special use of his own, 
though he clearly believed that his scheme of ideas was closer 
to Aristotle’s than it actually is. Kant was not interested in the 
different types of predicates predicable of a particular subject 
.or substance, like Socrates. He was interested in the different 
types of judgment or proposition. In the three jiropositions 
“Socrates is mortal,” “all men are mortal” and “some men are 
mortal,” the predicates are not merely of the same type. They 
are the same predicate. But the three propositions differ from 
one another in another respect, that of what is .sometimes called 
“logical form,” in that the first is singular, being about one 
designated individual, the .second is universal, being about every 
member of the class of men, while the third is particular, in 
being about some (at least one) undesignated members of the class 
of men. Socrates might be mortal without all men being mortal; 
Socrates could not be mortal without at least one member of 
the class of men being mortal, given that Socrates is a man. But 
some men might be mortal without Socrates being mortal ; and we 
might know that all men are mortal without knowing that Soc- 
rates is mortal ; since we might not know that Socrates was a man 
or even that there was anyone called “Socrates.” 

These differences of logical form are bound up with the implicational 
difference.s between the forces of “all . . . ,” “some . . .” and “this . . .” 
(or “he” or “Socrates”) . Other such differences are those hinging on the 
presence or absence of “not” (or .some equivalent), the presence or 
absence of “if” or “or” (or their equivalents) and the prcsimcc or ab- 
sence of “must” or “may” (or their equivalents). So, while Aristotle’s 
list of categories derived from the study of the different types of predi- 
cates in simple, singular, affirmative propositions, Kant’s doctrine starts 
from the consideration of the logically cardinal differences betw^n 
simple and compound propositions, between affirmative and negative 
propositions, between universal, particular and singular propositions 
and between assertoric, apodictic and problematic propositions. Kant 
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was not interested in the differences that had interested Aristotle. 

For Aristotle, the notions of quality and quantity (or magnitude) 
were the types of such predicates as “white** or “sweet** and “six feet 
tall” or “three hundredweight** respectively. For Kant, differences of 
“quality** are, in the first instance, the differences between affirmative 
and negative propositions, and differences of “quantity” are the differ- 
ences between universal, particular and singular propositions. For 
Aristotle, “being taller than*’ signifies a different relation from “lieing 
older than.** For Kant, “if a metal is heated, it expands” expresses a 
different relation from that expressed by “this metal is expanding” or 
that expre.ssed by “either today is Monday or today is Tue.sday.” 

Kant, then, borrowed and transformed the Aristotelian title of “cate- 
gory” and some of the Aristotelian subtitles, like “quality,** “quantity” 
and “relation.” But he employed them to mark not just the differences 
between the logical structures of propositions, but something closely 
co-ordinated with them. Scientific knowledge, the sort of knowledge 
to which l.saac Newton had contributed so much, is exprc.s.sed in sy.stems 
oi propositions or judgments. So loo are metaphysical speculations. 
Propositions of both sorts would have to be of .some logical form or 
otlnr, either negative or affirmative; either universal or particular or 
singular; either categorical or hypothetical or disjunctive; either as- 
sert ovic, apodictic. or pioblematic. 

Hut the propositions expressing knowledge of things in space and 
lime embociv these logical forms only in a specially restricted way, 
naruclv s(» as to be applicable' to what human minds can yierceivc. I'he 
purcU logic'al structure of .subject -predicate bclong.s to any simple, 
siiii'^ulnr, iissertoric, affirmative yiropnsition ; but tor a proposition of 
ibis .^tiuclurc to exprc.ss empirical knowledge, it mu.s1 assert that a 
'■ji.ilioieuijioral thing has at a given time a certain quality or is for a 
lert.dn lime in a certain state. The subject -predicate structure has, 
-.o to .speak, to be geared ilown to the domain of perceivable thing.s and 
haftpeiMiigs. Similarly, a propo.sition of natural science may be of the 
lo^dcal structure “it X, then Y*'; but it cannot be merely of this struc- 
tijic. For it to apply to the actual world, it must assert a dependence 
ot one temporal slate of affairs from another; /,e., a causal connection 
between events. Kant's categories are the ways in which the proposi- 
tional structures extracted in logical theory function as the controlling 
piinciplcs ot natural knowledge. The world disclosed by a Galileo or 
a Newton is a world of suli.stance.s existing in syiace an<l time, changing 
and interacting according to causal laws. ‘Hie questions that we put to 
nature aic not whether there are sub.stanccs existing, changing and in- 
teracting, but what sub.stances tliere are and in what ways they change 
anil interact. 

At lt*asl a part of Kant’s purpose was to explain the insolubility of 
jcrtjun .speculative or metaphysical prolilems by showing that the very 
posing of the.se problems prcsup])o.sed that the categories of, say, sub- 
stance and causality apply as well to what is not as to what is empirical 
or yihenomenal. lie claimed to have proved, on the contrary, that the 
field of application of these* and the other categories was as wide and 
onl\ a.s wide a.s the field of what we human beings do or might perceive. 
There are and mu.st be answers to our causal questions about empirically 
asu’rtainable event. s; there can be no an.swers to yiaraiicl questions about 
supyio.sed stales of affairs lran.srending human experiment and olwerva- 
tion. Since Kant, the term “category" has tended to di.sappear from the 
technical iKirlance of philo.sophers and logician.s. It has, perhaps, been 
.so heavily loaded with disparate Aristotelian and Kantian connotations 
that philosophers and logicians have tried to find more noncommittal 
litlis lor their ba.sic distinctions. The word “type” and the phrase 
“logical type,” introduced by Bertrand Ru.sscll, have tended to displace 
the word “category,” though it must not be supposed that either 
Aristotle's “category” or Kant’s “category” is equivalent to Rus-sell's 
“logical type.” 

One point needs further di.scussion. If we ask what Aristotle thought 
that his category -titles were titles of, no certain or unambiguous an.swer 
tan be given. They were indeed titles for types of predicate, or, more* 
broadly, types of “terms” (predicates or subiecls) of simple, singular 
propositions. But to say this leaves open the que.stion whether by 
“predicates” or, more broadly, “terms” we arc referring (i) to the 
grammatical elements into w^hich certain sorts of .sentences are analyzed 
or (j) to things or entities for which such grammatical elements stand. 
Was Aristotle intending to classify certain classes of parts of spc^ech, 
or was he intending to classify real things? Was he contributing to a 
branch of philology, or to the higher reaches of general taxonomy? 
Neither answer would be satisfactory ; nor can either answer be safely 
fathered on to Aristotle. 

Distinctions more or less akin to those which Aristotle drew arc 
nowadays apt to be described not indeed as grammatical but as 
“semantic” distinctions —distinctions, that is, between kinds or modes 
of .significance. We can and for certain purposes we need to exhibit 
the general way or ways in which, for example, what is meant by “or” 
^or “ott” or “Oder”) differs from what i.s meant by “green’* (or '*veri** 
or What is meant by the word “or” (or any equivalent ex- 

pression) is clearly not a thing or a happening. So to siMscJfy its 
semantic function is not to put a thing or a happening into a species 
or a genus. On the other hand, to specify it.s semantic function is not 
lust to say that “or” is an English conjunction, since what is being 
"pi'cificd is not English as opposed to German or vice versa. On this 
\icw a category is a type of semantic function, neither a kind of 
h'lmii.stic expression nor yet a kind of thing or happening. 

A child might be puzzled by the fact that while travellers can touch 
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and photograph the North sea, travellers to the north pole can neither 
touch nor photograph it. It has to be explained to him not that the 
north pole differs from the North .sea as an object, such as gla.ss or air, 
differs from another object, such as wood or smoke, but rather that the 
expression “the north pole” and its equivalents do not have the same 
sort of meaning as the expression “the North .sea” and its equivalents. 
“The North sea” is used to refer to a body of water in a certain place, 
whereas “the north pole” is u.sed to refer to a certain place — at which 
there may indeed he now one ice hummock and m)w another. It is not 
itself an object. In short the expressions have different kinds of semantic 
function. Their meanings are of different logical types or of different 
categorie.s. (G. R.) 

CATENA, VINCENZO DI BIAGIO (c. 148^-1531), 

Venetian painter, formerly wrongly identified with Vincenzo 
dalle Destre of Treviso. In 1506 he and Giorgione were in part- 
nership, as we learn from the inscription on the hack of Giorgione’s 
‘‘Portrait of a Young Woman” in Vienna. He developed under 
the influence of (jiovanni Bellini but there is no evidence that 
he ever worked in the Bellini studio. Characteristic early signed 
works are the “Virgin and Child with Saints and Donors” for- 
merly in the Mond collection, the “Holy Family With a Saint” 
in Budapest, Hung., and the “Doge Leonardo Loredan Before the 
Virgin” in the Correr museum, Venice, It. The la.st two works are 
of about 1506, the time of Catena's documented a.s.sociation with 
Giorgione, and it is surprising to find that they are still entirely 
Bellinesque in character. A “Portrait of a Young Man” of this 
period is in the National gallery, London, Eng. The development 
of more advanced elements in his style may be traced in the 
“Virgin and Child with Saints and a Donor” at Liverpool, the 
“Holy Family with Saints and a Donor” in Berlin, Ger., anci the 
“St. Jerome in Hi.s Study” (c. 1513) in London. The “Delivery 
of tile Key.s” in the Prado .shows him under the influence of 
Palma X'ecchio. A group of works showing Raphaelesque in- 
fluence is often dated to his last years but may perhaps find 
better place in the period 1515-20. This influence first apfiears 
in the signed “Portrait of a Man” in Vienna and reaches its 
climax in the “Holy Family with St. Anne” at Dresden, Ger., 
which i.s based directly on a design from Kaphad’s studio. Gior- 
gionesque and Titianesque influence flowers belatedly in the “Mar- 
tyrdom of St. Christina” in the church of Sta. Maria Materdomini, 
Venice (1520). The successful fusion of the old and new in 
Venetian painting which this picture displays is Catena’s particu- 
lar achievement and characterizes the work of the last decade of 
his activity, culminating in the “Judith** of the Querini-Stampalia 
gallery, Venice, and the ‘‘Warrior Adoring the Infant Christ” in 
London. Characteristic late portraits are the “Giangiorgio Tris- 
sino” in the Louvre, Paris, “Venetian Senator” in New York city 
and the “Doge Andrea Gritti” (ascribed to Titian) in London. 

Bidlioosaphy. — G. Vasari, Vite . . . etc., ed. by G. Milancsi, vol. iii, 
P- 643 (Florence, 1878-85) ; C. Ridolfi, Lc MaravigUe deW arte . . . etc., 
C(l. by D. von lladeln, vol. i, p. 82 (Berlin, 1914-24) ; Thieme-Becker, 
KiinstlerU'xikon, vol. vi, p. 182 (Leijizig, 1912) ; Sir J. A. Crowe and 
G. B. Cavalca.selle, History of Painting in North Italy, ed. by T. 
Borenius, vol. i, p. 253 (London, 1912) ; R. Berenson, Venetian Painting 
in America (London, 1916) ; G. Robertson, Vincenzo Catena (Edin- 
burgh, 19.S4). (G. H. Rn.) 

CATENARY : see Curves, Special. 

CATERAN, the band of fighting men of a Highland clan 
(Gaelic ceathairine, a collective word meaning pea.santry); hence 
the term is applied to the Highland, and later to any, marauders 
or cattle lifters. 

CATERHAM AND WARLINGHAM, an urban district 
(with Whyteleafe, Woldingham and Chaldon) in the E. Surrey 
parliamentary division, England, 18 mi. S. of London. Pop. 
( 195 O 3T,2<J3- Area 12.9 .sq.mi. In the North Downs, Caterham 
has grown since the ojicning of the railway in 1856 (electrified 
1928) into a residential town with engineering, perfumery and 
other light industries. The depot of the brigade of guards is in the 
district. 

CATESBY, ROBERT (1573-1605), English conspirator, 
son of Sir William Catesby of Lapworth, Warwick, prominent 
recusant, was born in 1573, and entered Gloucester hall (now 
Worce.ster college), Oxford, in 1586. In 1596 he was one of those 
arrested on suspicion during an illness of Queen Elizabeth I. In 
1601 he took part in the rebellion of Essex, was wounded in the 
fight and imprisoned, but finally pardoned on the payment of an 
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enormous fine. Tn t6o 2 he dispatched Thomas Winter and the 
Jesuit Tesimond alias Greenway to Spain to induce Philip III to 
organize an invasion of England, and in 1603, after James’s acces- 
sion, he was named as an accomplice in the “Bye plot.” Exas- 
perated by his pcfrsonal misfortunes and by the repressive measures 
under which his co-relipionists were suffering, he was now to be 
the chief in.stigator of the Gunpowder plot. The idea seems fir.sL 
to have entered his mind in May, 1603. About the middle of Jan. 
1604 he imparted his scheme of blowing up the Parliament house 
to his cousin Thomas Winter, subsequently taking in Guy Fawkes 
and several other conspirators. But his determination not to 
allow warning to be given to the Roman Catholic peers W’as the 
actual cau.^e of the failure of the plot. A fatal mistake had been 
made in imparting the secret to Francis Tresham, in order to 
secure his financial a.ssistance; and there is little doubt that he 
was the author of the celebrated letter to his brother-in-law, 
Lord Monteagle, which betrayed the conspiracy to the govern- 
ment on Oct. 26. On receiving the news, Catesby exhibited extraor- 
dinary coolne.ss; he refu.sed to abandon the attempt, and his 
confidence was strengthened by Fawkes’s report that nothing in 
the cellar had been touched or tampered with. After the discovery 
of the conspiracy Catesby lied with his fellow-plotters, taking 
refuge ultimately at Holbeche, Staffs., where on the night of 
Nov. 8 he was overtaken and killed, lie had married Catherine, 
daughter of Thomas Leigh of Stoneleigh, Wan^dek, and left a son, 
Robert, who inherited that part of the family e.state which had 
been settled on Catesby’s mother and was untouched by the at- 
tainder. Robert is said to have married a daughter of Thomas 
Percy. (See also Gunpowder Plot.) 

CAT-FISH, the name generally given to the fi.shes of the sub- 
order Siluroidea of the order Ostariophysi, in which the air-bladder 
is connected with the internal ear by a chain of ossicles, probably 
enabling the fishes to hear well. From the Cyprinoids (characins, 
carps and electric eels) the Siluroids arc distinguished by having 
the body naked or armoured with bony plates, never normally 
sealed, and by a number of ostcological characters : the air-bladder 
generally extends laterally so that on each side it is in contact with 
the skin above the pectoral fin. The name “cat-fish” has reference 
to the long barbels or feelers about the mouth, of which one pair 
.supported by the maxillaries is always present ; generally there are 
two pairs below the chin, and frequently another develof)ed from 
the valves between the nostrils. Nearly all the Siluroids are fresh 
water fi.shes, but two families are secondarily marine, the Ariidae, 
found on the coasts and in e.stuaries of all tropical countries, and 
the Plotosidae of the Indo-Pacific. The group is a large and varied 
one, containing probably about 2,000 species belonging to 23 
different families; most arc omnivorous, feeding on almost any 
kind of animal or vegetable 1 
food, and acting as scavengers. 

The spines of the dorsal and pec- 
toral fins, which are so generally 
present, arc powerful weapons, 
capable of inflicting severe and ] 
sometimes poisonous wounds. 

The cat-fishes of North Amer- 
ica belong to the family Amiuri- 
dae, which is peculiar to that con- 
tinent, and is known from fresh- "cu””” 
water deposits in Wyoming dat- Fic. 1.— cat-fish of north aner. 
ing from the middle Eocene age. ica. of the family amiurioae 
The Amiuridae arc clo.sely related to the Bagridae of Africa and 
Asia, and like them and most Siluroids have a short dorsal fin, 
with a spine, followed by an adipose fin on the tail. The anterior 
rays of the pectoral fins are spinous. The head is rather flat, 
with the mouth terminal and moderately wide, and the jaws with 
bands of .small teeth; there are eight barbels. There are about 25 
species, some of which are small; Amiurus lacustris of the Great 
Lakes attains a weight of more than 150 lb. The.se fishes scoop 
out a nest in the mud, and the male parent guards the eggs, and 
later swims with the brood near the shore. 

The European cat-fish (Silurus glanis), the “Weis” of the Ger- 
maiLs, is said to reach a length of xo ft. and a weight of aoo lb. It 


has a ver>' long tail, beneath which is the long anal fin. Another 
species (Pnrasilurus aristotelh) occurs in Greece; the remaining 
Siluridae arc A.siatic. In South and Central America arc no less 
than nine families of Siluroids, all endemic. Diplomyste of Chile 
and Argentina, with toothed maxillary, is the most primitive living 
_-T-: — Siluroid, but other South Amcri- 
- can forms are highly specialized. 

^ Aspredinidae, Aspredo 

batrachus is remarkable for the 
way in which the female carries 
eggs on the abdomen; these 
spongy skin 
^ develops round each 
and then becomes stalked. The 
- J Trichomveteridae include Stego- 

-Jam looLoccAL and V andclUa, Uiilc slender 

Fig. 2. — CAT-FISH OF THE GREAT naked fishes that live parasitical- 
LAKES, (AMIURUS LACUSTRIS) ly in the gill chambers of other 
fishes, and are said to enter the urethra of persons bathing, and by 
distending the short spines with which the gill-covers arc armed, 
to cause inflammation or even death. 

The Loricariidae, with about 300 species, are mostly fishes that 
are covered by a long armour of five series of bony plates on iach 
side, and have the lips expanded into a sucker by means of which 
they hold on to stones. They feed mainly on mud and algae ^^nd 
have a very long intestine that is coiled like a watch-spring. ’Jn 
some species there arc pronounced sexual differences, the males 
having broader and blunter heads, margined with spines or 
bristles, or bearing branched tentacles on the snout. In the 
mountain streams of the Andes the Loricariidae are represented 
by small forms (Cyclopium or Arges) known as “pnmacjillas”; in 
these regions there arc no carnivorous fishes to attack them and 
they are completely naked, having lost the bony armouf that pro- 
tects the lowland forms. A mining engineer who had diverted a 
stream in order to empty a pot-hole, observed a number of these 
fishes climb a precipice from the hole to the stream above it, ob- 
taining alternate holds with the sucker and the rough surface of 
the pelvic fins; these were moved forward by the contraction of 
special muscles attached to the pelvic bones, while the sucker was 
holding. The Callichtyidae are another armoured family, but with 
only two rows of plates on each side of the body. Callichthys 
builds nests of grass, sometimes placed in a hole scooped out of 
the bank; both parents guard the nest. In the South American 
Doradidae, as in the similar but unrelated Mochochidac of Africa, 
the air-bladder is a sound-producing organ. I?oras travels from one 
pond to another in the dry season, sometimes journeying all night. 
The Clariidae of Africa and Asia are also air-breathing fishes, 

provided with air-chambers above p. . ■ ■■■ ' - ■■r -r :" • 

the gills; in Clarias special vas- — 

cular tree-like organs nearly fill 

the chamber, but in Saccobran- 

chus these are absent and the 

air-sac extends backwards for 

half the length of the fish. These \ l t ^ ^ 

are elongate, more or less eel- 

shaped fishes; in the dry season 

they burrow in the mud, but 

some species are said to leave vaou jobdam. -fumss- id. afpluohi 
their burrows at night and craw] f*®- *• cat-fish of a f r i c a. 
about on land in search of food electr.cus) 

The African Amphiliidac and the Sisoridac of India have the 
lower surface of the head and abdomen flat and the paired fins 
horizontal, an adaptation to life in mountain torrents; in some 
genera the lips form a sucker similar to that of the Loricariidae. 
The electric cat-fish (Malopterurus electricus) is widely dis- 
tributed in Africa. The skin is soft, and immediately beneath 
it lies the electric organ, formed of rhomboidal cells of a fine 
gelatinous substance, and differing from that of other fishes in 
being part of the tegumentary system, not derived from the 
muscles. Certain species of Synodontis, a genus common in the 
Nile, are white on the back and blackish beneath, a coloration con- 
nected with their habit of swimming belly upwards. The Ariidae, 




Fig. 3.— cat-fish of africa. 
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most of which live in salt water, are typical Siluroids in form 
and structure of the fins, whereas the other marine family, the 
Plotosidae, have a very long tail, with the long anal fin confluent 
with the caudal. In some species of Anus the eggs, few in number 
and as large as marbles, are carried about by the male in his 
mouth. Buckkmdium from the lower Eocene (London clay) is an 
Ariid. (C. T. R.) 

CATGUT, the name applied to cord of great toughness and 
tenacity prepared from the intestines of sheep, or occasionally 
from those of the horse, mule and ass. Those of the cat are not 
employed, and therefore it is supposed that the word is properly 
kitguty kit meaning “fiddle,” and that the present form has arisen 
through confusion with ArrV-cat. The substance is used for the 
strings of harps and violins, as well as other stringed musical in- 
struments, for hanging the weights of clocks, for bow-strings, and 
for .suturing wounds in surgery. To prepare it the intestines are 
cleaned, freed from fat, and steeped for some time in water, after 
which their external membrane is scraped off with a blunt knife. 
They are then steeped for some time in an alkaline lye, smoothed 
and equalized by drawing out, subjected to the antiseptic action of 
the fumes of burning sulphur, if necessary dyed, sorted into sizes, 
and twi.sted together into cords of various numbers of strands 
according to their uses. The best strings for musical instruments 
arc imported from Italy (“Roman strings”), and it is found that 
lean and ill-fed animals yield the toughest gut. 

CATHA, a shrub (Catha edulis, family Celastraceae) native 
to Arabia and to Africa from Abyssinia to the Cape. It is also 
cultivated, especially in Arabia, where it is called khat, kat, or 
kasta. 

The Arabians make a kind of tea from the dried leaves and 
young shoots. These are also chewed extensively for their stimu- 
Inni properties, which somewhat resemble those of coca. 

CATHARS (CATnARi or Catkarists), a widespread heretical 
sect of the middle ages. This article relates to the Western 
Cathars, as they appear (i) in the Cathar Ritual written in 
Proveni^al and preserved in a 13th-century ms. in Lyons, pub- 
lished by Cledat, Paris, 18S8; (2) in Bernard Guis Praetka 
inquisitionis haeretirae pravitatis, edited by Canon C. Douais, 
Paris, 1886; and (3) in the prods verbal of the inquisitors’ re- 
ports. Some are ciualists, and believed that there are two gods 
or principles, one of good and (he other of evil, both eternal; but 
as a rule they subordinated the evil to the good, and all were uni- 
versaJists in so far as they believed in the ultimate salvation of 
all men. 

Their tenets were as follows: — The evil god, Satan, who inspired 
the malevolent parts of the Old Testament, is god and lord of this 
world, of the things that are seen and are temporal, and especially 
of the outward man which is decaying, of the earthen vessel, of 
the body of death, of the flesh which takes us captive under the 
law of sin and desire, lliis world is the only true purgatory and 
hell, being the antithesis of the world eternal, of the inward man 
renewed day by day, of Christ’s kingdom which is not of this 
World. Men are the result of a primal war in heaven, when hosts 
of angels incited by Satan or Lucifer to revolt were driven out, and 
were imprisoned in terrestrial bodies created for them by the 
adversary. 

How shall man escape from his prison-house of flesh, and undo 
the effects of his fall? For mere death brings no liberation, unless 
a man is become a new creation, a new Adam, as Christ was; un- 
less he has received the gift of the spirit and become a vehicle of 
the Paraclete. If a man dies unreconciled to God through Christ, 
he must pass through another cycle of imprisonment in flesh; per- 
haps in a human, but with equal likelihood in an animal’s body. 
For when after death the powers of the air throng around and 
persecute, the soul flees into the first lodging of clay that it finds. 
Christ was a life-giving spirit, and the bofd homines^ the “good 
men,” as the Cathars called themselves, are his ambassadors. 
They alone have kept the spiritual baptism with Are which Christ 
instituted, and which has no connection with the water baptism 
of John; for the latter was an unregenerate soul, who failed to 
recognize the Christ, a Jew whose mode of baptism with water 
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belongs to the fleeting outward world and is opposed to the 
kingdom of God. 

The Cathars fell into two classes, corresponding to the Baptized 
and the Catechumens of the early church, namely, the Perfect, 
who had been “consoled,” f.e., had received the gift of the 
Paraclete; and the credentes or Believers. The Perfect formed the 
ordained priesthood and controlled the church; they received from 
the Believers unquestioning obedience, and as vessels of election in 
whom the Holy Spirit already dwell, they were adored by the 
faithful, who were taught to prostrate themselves before them 
whenever they asked for their prayers. They alone were become 
adopted sons, and so able to use the Lord’s Prayer, which begins, 
“Our Father, which art in heaven.” The Perfect alone Imew 
God and could address him in this prayer, the only one they 
used in their ceremonies. The mere credens could at best invoke 
the living saint, and ask him to pray for him. 

All adherents of the sect seem to have kept three Lents in the 
year, as also to have fasted Mondays, Wednesdays and Fridays 
of each week; in these fasts a diet of bread and water was usu^. 
But a credens under probation for initiation, which lasted at least 
one and often several years, fasted always. The life of a Perfect 
was so hard, and. thanks to the inquisitors, so fraught with danger, 
that most Believers deferred the rite until the death-bed, as in 
the early centuries many believers deferred baptism. The rule 
imposed complete chastity. The passages of the New Testament 
which seem to connive at the married relation were interpreted by 
the Cathars as spoken in regard of Christ and the church. The 
Perfect must also leave his father and mother. The family must 
be sacrificed to the divine kinship. He that loveth father or 
mother more than Christ is not worthy of him, nor he that loveth 
more his son or daughter. The Perfect takes up his cross and 
follows after Christ. He must abstain from all flesh diet except 
fish. He may not even eat cheese or eggs or milk, for they, like 
meat, are produced per viam generationis seu coitus. Everything 
that is sexually begotten is impure. Fish were supposed to be bom 
in the water without sexual connection, and on the basis of this old 
physiological fallacy the Cathars framed their rule of fasting. 
And there was yet another reason why the Perfect should not eat 
animals, for a human soul might be imprisoned in its body. Nor 
might a Perfect or one in course of probation kill anything, for 
the Mosaic commandment applies to all life. 

The central Cathar rite was consolamentum, or baptism with 
the spirit. The spirit received was the Paraclete, the Comforter, 
derived from God and sent by Christ, who said, “The Father is 
greater than I.” Of a consubstantial Trinity the Cathars naturally 
had never heard. Infant baptism they rejected because it was un- 
scriptural and because all baptism with water was an appanage of 
the Jewish demiurge Jehovah, and as such expressly rejected by 
Christ. The consolamentum removes original sin, undoes the 
effects of the primal fall, clothes upon us our habitation which is 
from heaven, restores to us the lost garment of immortality. A 
Consoled is an angel walking in the flesh, whom the thin screen 
of death alone separates from Christ and the beatific vision. The 
rite was appointed by Christ, and has been handed down from 
generation to generation by the bom homines. 

In the case of a candidate for initiation the Perfect addresses 
the postulant by the name of Peter; and explains to him from 
Scripture the indwelling of the spirit in the Perfect, and his 
adoption as a son by God. The Lord’s Prayer is then repeated by 
the postulant after the elder, who explains it clause by clause. 
Then came the Renunciation, primitive enough in form, but 
the postulant solemnly renounced, not Satan and his works and 
pomp, but the harlot church of the persecutors; he renounced the 
cross which its priests had signed on him by baptism and other 
magical rites. Next followed the spiritual baptism itself, consist- 
ing of imposition of hands, and holding the Gospel on the pos- 
tulant’s bead. The elder begins a fresh allocution by citing Matt, 
zxviii. 19, Mark xvi. 15, 16, John iii. 3 (where the Cathars’ text 
must originally have omitted in v. 5 the words “of water and,” 
smee their presence contradicts their argument). Acts ix. 17, z8, 
viii. I 4 -X 7 > are then cited; also John xx. 31-23, Matt. xvi. 18, 19, 
Matt xviiL xfl-20, for the Perfect one receives in this rite power 
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to bind and loose. The Perfect’s vocation is then dehned in terms 
of a strictly literal observance of the Commandments and the 
Sermon on the Mount. Asked if he will fultil these demands, 
the postulant answers: “I have this will and determination. Pray 
Cod tor me that he irive me his strength.’' The next episode of the 
rile exactly reproduces the Roman confiteor as it .stood in the 2nd 
century; “the postulant .says: *Piircite nobis. For all the sins 1 have 
committed, in word or thought or deed, 1 come for pardon to 
Ciod and to the church and to you all.’ And the Christians shall 
say: ‘By (iod and by us and by the church may they be pardoned 
thee, and we pray God that he pardon you them.’ ” 

There follows the act of “consoling.” The elder takes the Gos- 
pel off the white cloth, where it has lain all through the ceremony, 
and places it on the postulant’s head, and the other hunt homines 
present place their right hands on his head; they shall say the 
paraos < spare), and thrice the “Let us adore the Father and Son 
and Holy Spirit,” and then pray thus: “Holy Father, welcome thy 
servant in thy justice and send upon him thy grace and thy holy 
.spirit.” Then they repeat the “Let us adore,” the Lord’s Prayer, 
and read the Gospel ( John i, 1-17). 'I'his was the vital part of the 
whole rile. The credens is now a Perfect one; the Perfect ones 
present give him the kiss of peace, and the rite is over. 

The Cathar Eucharist was equally primitive, and is thus de- 
.scribed by a contemporary writer in a 13th-century manuscript 
in the Milan library: “The Benediction of bread is thus performed 
by the C'athars. They all. men and women, go up to a table and 
standing up say the ‘Our Father,’ fas acccjrding to St. Gregory 
{Ep. ix, i2-j 6), was the custom of the apostles |. And he who is 
prior among them, at the clo.se of the Lord’s Prayer, shall take 
hold of the bread and say: ‘Thanks be to the God of our Jesus 
Christ. May the Spirit be with us all.’ And after that he breaks 
and distributes to all. And such bread is called bread ble.ssed, 
although no one believes that out of it is made the body of 
C’hrist.” 

HiMi.ior.RAPiiy. -J. B. Mulliiigcr, art. “.Mbigen.scs” in Ha.stings, 
Encydopavdia of Religion and Ethics, vol. i; C. H. Haskins, “Robert 
le Hougre,” Awrrican Historhal Review (i(>02); F. C. Conybeare, 
7 'he Key of Truth (Oxford, i8<j8); J, J. 1 . Ddllirigcr, Heitrdge zur 
Sektengeschkhie (Munich, 1890); Jean Guiruud, Questions d*histoire 
(Paris, 1906) ; C. Douuis, Lcs HirHiques du midi au Xfll*' skde 
(Paris, 1891); L. Clcdat, Le Nouveau Testament, traduit au A’/'//*-’ 
siecle en langue proven^ale, suivi d*un rituel cathare (Paris, 1887); 
C. Sdiniidt, Htstoire et doctrine de la secte des Cat hares (Paris, 1849). 

CATHARSIS mcan.s purification. Since the time of Aristotle 
the term has been definitely associated with the question of the 
ellect.s of tragedy on the spectators or on the actors. Ari.stotle 
maintained that tragedy and also certain kinds of music tend to 
purify the spectators and listeners by artistically exciting certain 
emotions which act as a kind of homeopathic relief from their 
own selfish pa.ssions. Goethe was of opinion that the catharsis 
affects the actors in the trageily rather than the spectators or 
readers. Le.ssing, on the other hand, held that it affects the 
sfiectators and readers rather than the performers. Lessing also 
maintained that catharsis takes the form of a sublimation of the 
emotions or their conversion into virtuous dispositions. 

BiitLioc'.RACiiY.— Butcher, ArLslotle*s Theory of Poetry (1895); J. 
Bornays, Zwei Abhandlunger iiber die ArUtoielische Theorie des 
Dramas (1880); G. £. Lessing, Ilamburgische Dramaturgic (1769, 
etc ). 

CATHARTIC, an agent used to relieve constipation. Aperi- 
ents, laxatives, cathartics, eccoprotics, purgatives, physics, hydra- 
gogues and drastics, arranged in order of intensity, differ only in 
the degree to which they act. Cathartic action depends usually 
upon increased fluidity or bulk of the gut contents or upon irrita- 
tion of the gut. Cathartics include: (i) saline cathartics such 
as sodium and magne.sium sulphate, poorly ab.sorbable salts that 
hold water in the gut by osmotic force; (2) bulk produccis such 
as psyllium seeds and agar which take up water and swell, and 
bran which contains a high proportion of insoluble material; 
(3) emollients such as mineral oil which is poorly ab.sorbed and 
coats the intestinal wall with an oily him, preventing the ab.sorp- 
tion of water; (4) irritant oils .such as castor oil and croton oil; 
(5) anthracene derivatives such us senna, rhubarb, cascara and 
aloe which owe their activity to various polyhydroxyanthro- 


quinones, present usually as glucosides; (6) the cathartic resins 
such as euphorbium, jalap, podophyllum, elaterium, gamboge and 
colocynth in which the active ingredient is u.sualiy a glucoresin; 
(7) miscellaneous irritants such a.s phenolphthalein and mercurous 
chloride (calomel). 

Cathartics have been exploited by the patent-medicine industry 
probably more than any other group of drugs. Many cases of 
chronic constipation have resulted from their indiscriminate use. 
They should be taken only upon the advice of a physician since 
serious harm can result from an attempt to relieve gastrointestinal 
symptoms without knowing their cause. 

CATHARTIDAE: sue Vulture. 

CATHAY, the name by which China became known to medi- 
aeval Europe. It is derived from Khitai, the name of the kingdom 
of Khitan Tatars (10th and nth centuries a.d.) which, based on 
Manchuria (the northeastern gateway into China), included at 
times part of northern China as well and which toward its close 
had its capital at Yenking (Kublui Khan’s Cambaluc, q.v., and 
the modern Peking). The central A.sian Tatars, in touch only with 
its northern territories, knew China by this name and the Russians 
through contact with them introduced it into Europe. The Rus- 
sians and the peoples of central Asia still know China as Khitai or 
Kitai. Although in Marco Polo’s time all China was under the 
control of the Great Khan, he limits Cathay to the country north 
of the Yangtze valley, calling southern China by the separate 
name of Mangi. The distinction was at that time a real one, since 
Mangi retained the old Sung culture practically undiluted while 
Cathay bore the impre.ss of the Talar conquest. In the lOth cen- 
tury, however, when European navigators reached far eastern 
waters via the Spice Islands it was Mangi which they knew as 
China (this name is thought to have been derived by neighbouring 
peoples from the Chin dynasty, 3rd century b.c., but i.s not found 
in the Chinese language); and Cathay \^as understood to lie away 
to the north of it and to be reached by a still undiscovered sea 
route. Hence ensued the search for the northwest and northeast 
passages from Europe. This dualism corresponds to the distinc-: 
tioii apiiarent in Roman literature between the Seres — the Chinese 
as approached by the overland route — ^and the Sinac — the Chine.se 
as approached by the sea route from the south. Only in the early 
1 7th century was the identity of the country and of the people 
reached by the two routes appreciated. 

CATHCART, the name of a family of Scottish, and from 
1S07 of British, peers, of whom the following are historically most 
important : 

William Suhaw Cathcart, tst Earl (1755-1843), was bom 
at Petersham, Sept. 17, 1755. Leaving Eton in 1771, he went to 
St. Petersburg, where his father, the gth Baron Cathcart (1721- 
76), was amba.ssador. He succeeded to the barony in 1776 and, 
having studied law at Dresden and Glasgow, was admitted to the 
Scottish faculty of advocates. In 1777 he joined the army and 
commanded troops in America, the Netherlands and Germany. 
He later served as commander in chief in Ireland (1803-05), and 
led the British expedition to Hanover (1805). In 1806 he was 
.sent on a diplomatic mission to Russia and in 1807 commanded 
the land forces in the Copenhagen expedition. After the capture 
of Copenhagen he was created Viscount Cathcart of Cathcart 
and Baron Greenwich of Greenwich. He was promoted general 
in 1812. In July of the same year he was appointed ambassador 
and military commis.sioner in Russia, where he remained until 
1820. He was created earl in 1814. He died at his estate near 
Glasgow, June 16, 1845. 

Charles Murray Cathcart, 2nd Earl (1783-1859), eldest 
son of the above, succeeded to the title in 1843. He saw distin- 
guished service in the Napoleonic wars and was commander in 
chief in Canada from 1846 to 1849. Cathcart ’s interest in science 
led to his discovery in 1841 of a new mineral which was named 
greenockite. 

Sir George Cathcart (1794-1854), third surviving son of the 
ist earl, served in the Napoleonic campaigns of 1812-15 and in 
1846 became deputy lieutenant of the Tower of London. In 1852 
he was made governor of the Cape, where he completed Sir 
Harry Smith’s task of subduing the Kaffirs. In 1854 he returned 
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to England and was sent to the Crimea in command of a division. 
He was killed at the battle of Inkerman. 

CATHEDRAL (from Greek KaSkSpa, Latin cathedra, chair 
or throne) is an adjective frequently used as a noun to mean a 
cathedra] church (ecclesia cathedralis) ; that is, a church in which 
a bishop has his official seat {sedes) or throne. 

Early Organization. — cathedral church is not necessarily 
a large church, but from the 4th century was supposed to be in a 
town, not in a village. In Britain in the age of conversion this 
was not usually possible because there were practically no towns, 
but after the Norman conquest a number of English cathedrals 
were moved from villages to the most important town in the 
diocese. Occasionally two churches jointly share the distinction 
of containing the bishop’s cathedra and are therefore said to be 
con-cathedral in relation to each other. Examples are in Ireland 
at Christ church and St. Patrick’s, Dublin, and in England before 
the Reformation at Bath and Wells and at Coventry and Lichfield. 
Cathedral churches are of different degrees of dignity: the simple 
cathedral church of a diocesan bishop; the metropolitical church 
to which other diocesan cathedral churches of a province are suf- 
fragan; the primatial church under which are metropolitical 
churches and their provinces; patriarchal churches to which pri- 
matial, metropolitical and simple cathedral churches alike owe 
allegiance. The title “primate” was occasionally conferred on 
metropolitans of secs of dignity and importance, such as Canter- 
bury, York and Rouen, whose cathedral churches remained simply 
metropolitical. 

The bishop by canon law was pastor of his cathedral church, 
which was the mother church {matrix ecclesia) of his diocese or,* 
as it was called in early times, parish (parochia), a word used 
later for the parishes into which the dioce.se was divided. His 
cathedral clergy, which included priests, deacons, subdeacons and 
clerks in minor orders, originally formed his familia or house- 
hold and lived a communal life with him. sharing the common 
goods of the church and helping to serve its large parish. They 
were not usually monks, but their communities were often de- 
scribed as monasteria, a word which then had a less restricted 
meaning than it later acquired. Because of this, churches such 
a.s York and Lincoln, which never had monks attached to them, 
inherited the name minster or monaster)^ In time the common 
life was abandoned and the clergy lived in separate houses, but in 
the 8th and early 9th centuries the revival of the common life 
in a stricter form was advocated by reformers in the Carolingian 
empire, chiefly as a means of enforcing celibacy among cathedral 
(Icrgy. The most famous and successful rule for cathedral clergy 
at this time was that of Bishop Chrodegang of Metz, written about 
755. It was based largely on the Benedictine rule, but was less 
strict in requirements for individual poverty. At the council of 
Aix-la-Chapclle, 817, it was chosen as the basis for a widespread 
adoption of a common life at cathedral and collegiate churches 
throughout the empire. In England it was introduced at Canter- 
bury for a short time about 813, and at several other cathedral 
churches in the nth century, before the Norman conquest. The 
clergy who followed it were called canons or canonical clerks be- 
cause they observed a definite rule or canon (from Greek Kavu)v, 
rule). 

Secular and Regular Cathedrals. — ^From the loth century 
two increasingly divergent movements can be traced in the history 
of the organization of communities of canons. On the one hand, 
attempts to enforce the common life met with more resistance and, 
in times of invasions, with unrest and relaxation of ecclesiastical 
discipline, many cathedral canons acquired private property, lived 
in separate houses and divided a large part of the common estates 
•and goods of their church into separate portions or prebends (pro- 
vender) for themselves. Because of these separate possessions 
they were called “secular” canons. This division of common goods 
was recognized as permissible on the continent about the middle of 
the nth century. However, this “secularizing” movement led, in 
the religious revival of the same period, to a renewed demand for 
clergy to live the communal apostolic life and, as a result, in the 
‘early 12th century many communities of canons adopted a strict 
form of common life under the rule of St. Augustine. They were 
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called “regular” (from Latin regula, rule) or Augustinian canons, 
and their life soon became barely distinguishable from that of 
Benedictine monks. From this time cathedral churches were 
normally organized on either a regular or a secular basis. On 
the greater part of the continent the regular cathedrals of the 
middle ages were served by Augustinian or Premonstratensian 
canons, though in parts of Germany and in Denmark some 
were served by Benedictine monks. In England the 10th-century 
monastic revival had resulted in the introduction of Benedictine 
monks to serve three or four cathedrals, and in the ecclesiastical 
reorganization following the Norman conquest these were in- 
creased to nine — Canterbury, Winchester, Worcester, Rochester, 
Bath, Coventry, Ely, Norwich, Durham ; that is, nearly half the 
total number of English mediaeval cathedrals. In Ireland at 
Downpatrick and in Sicily at Monreale, Benedictine cathedral 
chapters were also founded in the late 1 2th century under Anglo- 
Norman influence. England had only one Augustinian cathedral, 
Carlisle, founded in 1133. Christ church, Dublin, in Ireland and 
St. Andrews in Scotland were Augustinian, while Whithorn, the 
cathedral church of Galloway, was Premonstratensian. All the 
other mediaeval cathedrals of Britain gradually became secular 
in the period following the Norman conquest. A secular organi- 
zation was first introduced at Salisbury, Lincoln, York and London 
about 1089-91, and later spread to Wells, Lichfield, Chichester, 
Hereford and Exeter in England and to Elgin (Moray), Glasgow 
and Aberdeen in Scotland. 

Neither in the regular nor secular mediaeval cathedrals was 
the early intimate association of bishop and cathedral clergy main- 
tained. With the end of the missionary period of conversion 
and with the formation of parishes, the cathedral church lost 
its parochial character, and the interests of its clergy became 
centred in its services and government, while the bishop was in- 
creasingly drawn away on diocesan duties or affairs of state. The 
cathedral chapters always kept certain links with their bishop 
and diocese. They continued to act as permanent trustees of 
episcopal property ; their consent was necessary to episcopal acts 
which involved financial arrangements of the church and .see; they 
sometimes exercised episcopal jurisdiction in a vacancy of a see 
and in 1215 were recognized as having the sole right to elect 
their bishop. But from the iilh or 12th century most cathedral 
chapters controlled their own projicrty, which was separate from 
that of the bishop, and assumed, especially in northern France 
and England, the position of independent corporations, jealous of 
their rights and privileges. Mediaeval English bishops were often 
afraid to adventure themselves in their cathedral cities for fear 
of conflicts with their chapters. In the regular chapters the 
bishop was in the position of titular abbot, but attempts by him 
to act as abbot were quickly resented. The convent of regular 
canons or monks formed the chapter, of which the prior was head, 
and its constitution and way of life was ordered by the Benedictine 
or Augustinian rule. 

The constitutions of the secular cathedral chapters showed greater 
variety. Their two main characteristics were separate prebendal in- 
comes for the canons and a system of home government at the rathedral 
based on a varying number of dignitaries, who divided the administra- 
tive work between them and were supposed to be continuously 
rc.sident. The prebends were of varying value, but many were sufficient 
to enable canons to be nonresident and do work at a distance from 
the cathedral in the rapidly expanding administrations of kings, popes, 
archbishops and bishops, in the growing schools of the 12th century 
and in the universities of the 13th century. Nonresidence was soon 
regarded as lawful, for a canonry, unlike a dignity, was without cure 
of souls. Nonresident canons, however, were forbidden to share in 
the chapter’s common fund, which was kept for the residentiaries, who 
bore the “heat and burden of the day” at the cathedral. By the 14th 
century in England secular cathedral canons were usually fairly clearly 
divided into two groups, residentiaries and nonresidentiarics, and 
the residentiaries might form about a quarter of the full body of 21 
to 54 canons. By the 16th and 1 7th centuries, because of the increase 
in the common fund and the reduction of the residentiaries to a small 
fixed number of five to nine, residence at these cathedrals hail become 
a privilege to which nonresident prebendaries eagerly awaited election, 
and government was almost entirely vested in the small inner chapter 
of residentiaries. 

In England the constitutions of the nine mediaeval secular cathedrals 
became in the course of the 12th, 13th and 14th centuries remarkably 
homogeneous. They have been described as four square, because they 



34 


CATHEDRAL 



Early English Gothic Modern American. Completed Exterior. St.John the Divine. New York City French Gothic 

13th Century ickam and pimuvimi. amcmitkct*. ihii ci>MfMFTiuM. iMorrMut) 13 th"-14th Centuries 

SALISDURY. South Aisle Incina and Lafamb. AncraTccra. rcMi oumi PonnoNA.iBtB BTMQ) BEAUVAIS. TME CHOIR 



Cathedral of Sr Bash. Byzantine. Greek Type Modern English 1896 onward 

Moscow. I59S-SO *1TH century WESTMINSTER CATHEDRAL. LONDON 


CSARMA AMD taCTMIK, ANeNlTDCTa) 


Cathedral at Athens 


rTLKv. AnrMiiBCT) 



Spanish Late Gothic and Renambancc French Romanesque 12th Century 

mth'IBth centuries La Cathedralc St. Pierre at Angouleme 

Seville Catheorau Spain o^dtomu and altumd^ l•fHcaMTu■v) 


Examples of cathedral architecture from the iith to the zoth century 

Although a oathsdral It uiually Isrse, a imall building can larva, at in the cate of the tiny oathedral at Atheni. Salisbury and Baauvali oathsdralt rsproiant 
English and French phaiei of Gothic; that of Seville shows the Spanish late-Gothio-Renalssanoe transitional style; the curious St. Basil's cathedral, Motoow, com- 
bines Byzantine and Italian Renaissance features with Russian timber>ohurch and tartar motifs and purely fanelful elements; and Westminster oathedral (Roman 
Catholic) and the oathedral of St. John the Divine are modern adaotatlons of Byzantine and Gothic precedents 






CATHELINEAU, JACQUES 


were based on four great dignitaries who normally occupied the four 
terminal stalls in choir. The dean was president of the chapter and 
had cure of souls of all the cathedral clergy; the precentor was in 
charge of the music, liturgy and song school; the chancellor was the 
chapter’s secretary and sui^rvised the cathedral schools of grammar 
and theology; the treasurer guarded the church’s treasures and pro- 
vided lights and other material necessaries for the services. Under 
these were various deputies and officers, such as a subdean, succentor, 
vice-chancellor, grammar master, lecturer in theology, subtreasurer and 
sacrists, with masters or wardens of the fabric and common funds, 
some of whom were canons while others were vicars choral or chantry 
chaplains. Vicars choral were appointed from the 1 2th century not only 
by nonresident but also by residentiary canons, and corresponded to 
the heuriers, matiniers and demiprebcndarics of some French chapters, 
whose chief duties were to sing the services. By the later middle ages 
they were in effect the working staffs of the cathedrals and formed 
minor self-governing corporations under the wealthy controlling cor- 
poration of the chapter. 

English and Continental Deyelopment.— -The English ca- 
thedral constitutions in their origins at the end of the nth century 
can have been derived only from cathedrals of Normandy or northern 
France, where similar dignitaries then performed roughly similar 
functions, though their numbers, status and precedence still varied and 
were unfixed, and no one Norman cathedral provided an exact model. 
The remarkable similarity of the English constitutions of the later 
middle ages seems, however, to have been the result not merely of a 
common origin or imitation of a Norman model, but also of inde- 
pendent development in England in the 12th and 1.3th centuries and of 
the growing practice by English chapters of borrowing and adopting 
each others’ customs, particularly those of Salisbury. On the continent 
there was far greater diversity in constitutions and titles, of which 
('hart res, with dignitaries in the 14th century, or Milan, with an arch- 
priest at the hca(l of the chapter, archdeacon and four primicerii, are 
particularly good examples. Gimerally it seems that the strong in- 
dependent chapter with a dean as sole head under the bishop developed 
first in northern France about the loth and 11th centuries. Elsewhere 
about this time there was often a division between the spiritual 
authority in the chapter, exercbed usually by a dean in Germany and 
the l.ow (Countries and by an archpriest in southern France and Italy, 
and the temporal authority of a provost or archdeacon, who admin- 
istered the capitular estates. In Germany, Scandinavia and parts of 
eastern and southern France the provost often later emerged as sole 
head of the chapter, while in Italy about half the cathedrals came to 
have an archdeacon at their head. 

In France most of the regular cathedral chapters were secularized 
about the time of the Reformation. In England Henry VIII dissolved 
the monastic cathedral chapters and, except for Bath and Coventry, rc- 
lounded them as .secular chapters under a dean with an organization 
suggested by that of English colleges of resident chantry priests in 
the laler middle ages. These are called cathedrals of the New Founda- 
tion. He also founded six new cathedrals with similar constitutions 
in churches of dissolved monasteries at Bristol, Chester, Gloucester, 
Oxford, Peterborough and, for a time, Wcstinin.ster. The nine mediaeval 
secular cathedrals, known as cathedrals of the Old Foundation, sur- 
vived the Reformation with their constitutions practically unchanged; 
they underwent drastic changes and the loss of their prcbendal estates 
by the Cathedrals act, 1840. Since t8.)6 3 andent English collegiate 
churches, Ripon, Manchester and Southwell, and 18 parish churches 
(including the originally monastic churches of St. Albans and South- 
wark) have been converted into cathedrals of new dioceses, while new 
cathedrals have been built at Truro, Liverpool and Guildford. 

Bibliorraphy. — ^Frances de Urrutigoyti, De Ecclesiis CathedraUbus 
(Venice, 1698) ; A. Barbosa, Tractatus de Canonicis et Dignitatibus 
aliisque inferioribus Beneficiariis Caihedralium (Lyons, 1700) ; L. 
'fhomassin, Vetus et nova Ecclesiae DiscipUna (Mainz, 17S7); I)- 
Bouix, *Tractatus de Capitulis” in Institutiones luris canonici (Paris, 
T852); J. de Bordenave, VEstal des iglises cathidrales (Paris, 1643); 
L. d’H^ricourt du Vatier, Les Lois eccUsiastiques de France (Paris, 
i 75 h); D. de Sainte Marthe and P. Piolin (eds.), GaUia Christiana 
in Provincias ecclesiasticas distributa (Paris, 1870, etc.); F. Ughelli, 
Italia Sacra (Venice, 1717-22) ; J. B. Daugaard, Cm de danske Klostre i 
Middeladderen (Copenhagen, 1830) ; P. Hinschius, Das Kirckenreckt 
der Katkoliken und Protestanten in Deutschland, vol. ii (Berlin, 1878) ; 
H. Bradshaw and C. Wordsworth, Statutes of Lincoln Cathedrtd 
(Cambridge, 1892-97) ; J. Dowden, The Medieval Church in Scotland 
(Glasgow, 1910) ; A. Hamilton Thompson, Cathedral Churches of 
England (London, 1925) ; K. Edwards, The English Secular Cathe-- 
drals in the Middle Ages (Manchester, 1949)* 

Architecture.— The architectural history of the west European 
cathedral begins with the first large Christian basilicas-^ld St. Peter’s 
and others-^uilt in Rome soon after Constantine’s edict of 323. The 
long colonnaded nave drew the worsMpper’s attention irre^tibly to 
the ea.stern apse where stood the main altar and, behind that, the 
bishop’s throne, later moved to a chancel between apse and nave.^ In 
the metropoli tan churches, though not usually those of other cities, 
this eastward drive was checked by the intrusion of a large transverse 
space called bema, forerunner of the mediaeval transept and serving 
both to give room for ceremonial deployment before the altar and to 
withdraw the mystical focus of the church a little from the congrega- 


tion. In later centuries this longitudinal and apsidal plan continued 
in use, with modifications, for many cathedrals and abbey churches 
(it is impossible to isolate the development of strictly “cathedral” 
buildings) ; the cathedral of S. Apollinarc in Classe, Ravenna (534-539), 
was of this type, as was such a Carolingian abbey a.s Fulda (begun 802). 

Hardly any of the typical features of the French High Gothic ca- 
thedral would have been possible without preliminary development in 
the Romanesque period (c. 1000-1200). Thus the cluster of apsidal 
chapels jutting from a passage or ambulatory laid round the main 
apsc-^chaficls made necessary by increasing worship of saints and the 
growing custom of each canon saying Ma.ss daily -Is traceable at least 
to St. Martin at Tours of 997*-i020; Durham had rib vaults, Nevers 
(Burgundy) a form of flying buttress and Autun (in the same province) 
pointed arcades almost half a century before the rebuilding of St. Denis 
abbey, 1137-44, as the first of the large true Gothic churches of the 
lie de France. But in the High Gothic cathedral these features de- 
veloped rapidly: nave vaulting (rediscovered in early Romanesque 
times to replace the inflammable flat timber roof of the basilicas) was 
lightened and carried to ever greater heights ; translucent gloss displaced 
solid stone wall. The eastward drive of the Early Christian church was 
replaced by an upward drive: Romanesque Durham was 80 ft. high to 
the crown of its vaults; Notre Dame, Paris (116.^-1208) reached 11;; 
ft.; Beauvais (1272) 157 ft. (but after later partial collapse remains a 
truncated naveless folly). 

By comparison the English mediaeval cathedral is of modest propor- 
tions, long and low; set within a cloistered precinct proclaiming its 
monastic or collegiate origin (viz., Canterbury) , not jutting up directly 
from the street; entered through a quiet north porch rather than the 
spectacular western figure portals of the lie de France. English west 
fronts, however, often had an impressive program of sculpture, as at 
Wells, Exeter and elsewhere. 

The imagination of the Renaissance humanist-architect was captured 
anew by the aesthetic possibilities of the “central” plan ; of a cathedral 
centrally domed and symmetrically disposed north, south, ca.«t and 
west — ^a plan fairly common in earlier times (St. Sophia, Constanti- 
nople, and S. Vitale, Ravenna, in the 6th century; Aachen cathedral 
of the 9th; St. Mark’s, Venice, in the 12th). Bramantc and Michel- 
angelo proposed completely symmetrical plans for the rebuilding of St. 
Peter’s at the end of the 16th century, but the traditional needs of the 
church compelled Carlo Madcrna to add a long western nave when he 
completed the cathedral after 1600. Sir Christopher Wren was faced 
with a similar difficulty and forced to a similar moclification in the 
rebuilding of St. Paul’s cathedral, London (1675-1710). 

Neither the 19th century nor the modern architectural movement 
beginning in the 1880s produced a special cathedral style. Most archi- 
tects freely adapted historical styles such as the Byzantine (West- 
minster cathedral, J. F. Bentley, 1896 et seq,) and Gothic (Liverpool, 
Sir G. G. Scott, 1903 et seq., and the remodelled St. John the Divine, 
New York city, R. A. Cram and F. W. Ferguson, 1910 et seq.). How- 
ever, in his designs for the new Coventry cathedral (approved 1951, 
modified 1952-53) B. Spence mainly rejected traditional architectural 
styles and used tent forms, facet vaulting and other new features. 
(See also Byzantine and Romanesque ARcniTECTURE; Gothic Archi- 
tecture; Reurious and Memorial Architecture.) 

Bibliography. — ^N. Pevsner, An Outline of European Architecture 
(London, 1951); G. Grigson and M. Hurlimann, English Cathedrals 
(London, 1950) ; J. Borg and M. Hurlimann, French Cathedrals (Lon- 
don, 1951); J. P. Andrade, Cathidrales d*Espagne (Paris, 1952); 
P. Deschamps and Y. and £. R. Labande, Sanctuaires dltalie (Paris, 
1952) ; G. Dchio, Geschichte der deutschen Kunst (Berlin, 1931-31). 

CATHELINEAU, JACQUES (1759-1793), French Ven- 
dean chieftain during the Revolution, was born on Jan. 5, 1759, 
at Tin-en-Manges, Maine-et-Loire. In the first years of the 
Revolution, Cathelineau listened to the exhortations of Catholic 
priests and royalist inUgris and joined the insurrection provoked 
by them against the revolutionary government. Collecting a 
band of peasants and smugglers, he took the chateau of Gallais, 
where he captured a cannon, christened by the Vendeans the 
^‘Missionary”; he then took the towns of Chemillc, Cholet, 
Vihiers and Chalonnes (March 1793). His companions com- 
mitted atrocities which brought upon them terrible reprisals on 
the part of the Republicans. Meanwhile Cathelineau's troops 
increased, and he combined with the other Vendean chiefs, such 
as N. Stofflet and M. L. J. Gigot d*£lb6e, taking the towns of 
Beauprdau, Fontenay and Saumur. The first successes of the 
Vendeans were a result of the fact that the Republicans had not 
expected an insurrection. When the resistance to the insurgents 
became more serious differences arose among their leaders. To 
avoid these rivalries, it is thought that Cathelineau was named 
generalissimo of the rebels, though his authority over the undis- 
ciplined troops was not increased by the new office. In 1793 
all the Royalist forces tried to capture Nantes. Cathelineau en- 
tered the town in spite of the resistance of Gen. J. B. Clanclaux, 
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but he was killed wd the Vendean army broke up. Numerous 
relatives of Cathelineau also perished in the war of La Vend^. 
(See also Chouans; Vend^e^ Waks of the.) 

See C. Port, **La L^gende de Cathelineau,” in La Rivoluiion frat^ 
caise, vol xxiv (Paris, 1893); Abb6 F. Charpentier, Jacques Cathe^ 
Uneau, k Saint d*Anjou (Paris, 1911). 

GATHER, WBLLA SIBERT (1873-1947), U.S. author, 
was born al Winchester, Va., and as a child of eight or nine was 
taken to a Nebraska ranch. 

After her graduation from the University of Nebraska in 1895, 
she taught high school English, worked on the Pittsburgh Leader 
and travelled widely. Her first volume of stories, The Troll Gar^ 
den (1905), led to an appointment as associate editor of Mc^ 
Clure*5 Magazine (1906-12), which was then a vigorous periodi- 
cal, a pioneer in the field of magazine journalism, less dignified 
than the old monthlies, but alive with the spirit of reform and 
direct appeal to an ever-increasing audience more interested in 
substance than in form. Miss Gather’s first distinguished work 
in pure literature was 0 Pioneers! (1913), in which, on Sarah 
Orne Jewett’s advice, she endeavoured to recapture “in memory, 
people and places” which she believed to be forgotten. With it 
she put herself in the forefront of those who had begun to realize 
the importance of pioneer life in America. My Antonia (1918) 
was another book with the same general background, which es- 
tablished her reputation as a novelist of unusual depth and power 
of beauty, who could see deep currents of emotion running in 
those Main Streets and prairies which Sinclair Lewis was to 
satirize for their decline into dullness. In One of Ours (1922), 
she stepped aside, not altogether successfully, to tell a story of 
a western boy in World War 1 . This novel was awarded a 
Pulitzer prize. The Song of the Lark (1915) was another pioneer 
story; A Lost Lady (1923) was also told against a prairie back- 
ground, but its simplicity of telling, its depth of tragedy and 
fineness of insight into the secret and the weakness of woman’s 
charm far outweigh the interest of its local colour. In The Pro^ 
fessor*s House (1925), she began experiments with a new tech- 
nique of story-telling, constructing her story of an intellectual’s 
soul development according to the familiar methods of music. 
In Death Comes for the Archbishop (1927), she told in the 
form of a chronicle a simple and vivid story of two saints of the 
southwest. This, A Lost Lady, Shadows on the Rock (1931), 
and Lucy Gayheart (1935) are her best books. Her short stories 
in the collection Youth and the Bright Medusa (1920) escape 
the stereotyping that has devitalized so many U.S. short-story 
writers. Her first book was in verse, April Twilights (1903); 
her first novel, Alexanders Bridge (1912). Among the writers who 
in the early 20th century deepened and refined the study of Amer- 
ican character, Willa Gather was perhaps pre-eminent. Her style 
is restrained, sometimes almost cold, but rising into passages of 
great beauty, and always in harmony with her subject. Her themes 
are broader and more human than Edith Wharton’s; her analysis 
of human motives deeper than Booth Tarkington’s; and she was 
perhaps closer to essential Americanism in its spiritual and emo- 
tional aspects than any other contemporary writer. She is not rich 
in humour, nor pointed in satire, and in this Offered from her 
nearest contemporaries, but she came closest in U.S. literature of 
this period to the classic ideal of balance, insight, restraint. She 
died April 24, 1947, in New York city. 

See articles on her work by T. K. \ll^ipp 1 e in Spokesman: Modem 
Writers and American Life; A. Porterfield, Contemporary American 
Authors, edited by J. C. Squire; Elizabeth S. Sergeant, Fire Under the 
Andes (iw). (H. S. C.) 

CATHERINE, SAINT. The Roman hagiology contains seven 
saints of this name. z. Sr. Catherine of Alexandria, virgin and 
martyr, whose day of commemoration recurs on Nov. 25. 2. St. 
Catherine of Siena, 1347-80, Dominican tertiary whose feast 
is observed on April 30. 3. St. Catherine of Sweden, daughter 
of St. Bridget, who died abbess of Vadstena in 1381, and is c(xn- 
memorated on March 22. 4. St. Catherine of Bologna, 1413- 
63, abbess of the Poor Clares in Bologna, canonized by Pope 
Clement XI, and mentioned in the Roman Martyrology on March 
9. 5. St. Catbesinb of Genoa (1447-1510), who belpnged to the 


noble family of Fiesdii, devoted her life to the side, e^dally 
during the plague at Genoa in 1497 and 1501. She was beatified 
by Clement X in 1675 canonized by Clement Xll in 1737, 
her feast being on July 22. See F. von Hugd, The Mystical Ele^ 
ment in Religion as studied in St, Catherine of Genoa, 2nd ed. 
(1923). 6. St. Catherine de’ Rica, of Florence (1522-1590), 
became a Dominican nun at Prato. She was famous dur^ her 
lifetime for the weekly ecstasy of the Passion, during which die 
experienced the sufferings of the Holy Virgin contemplating the 
Passion of her Son. She was canonized in 1746 by Benedict XIV, 
who fixed her festal day on Feb. 13. In Celtic and English mu- 
tyrologies (Nov. 25) there is also commemorated St. Catherine 
Audley (c, 1400), a recluse of Ledbury, Hereford. Pius XI in 
1930 canonized St. Catherine TomAs (d.1574), of Majorca. 

Of the first two saints something more must be said. Of St. 
Catherine of Alexandria, history has little to tell. According to 
the legend recorded in the Roman martyrology, and in Simeon 
Metaphrastes, Catherine upbraided the Emperor Maximinus for 
his cruelties, and adjured him to give up the worship of false gods. 
The angry tyrant, unable to refute her arguments, sent for pagan 
scholars to argue with her, but they were discomfited. Catherine 
was then scourged and imprisoned. When the empress weilt to 
reason with her, Catherine converted her as well as the Reiman 
general and his soldiers, who had accompanied her. Maximinus 
now ordered her to be broken on the wheel; but the wheel was 
shattered by her touch. The axe proved fatal, and the martj^’s 
body was borne by angels to Mt. Sinai, where Justinian L bmlt 
the famous monastery in her honour. Another variation of the 
legend is that in which, having rejected many offers of marriage, 
she was taken to Heaven in vision and betrothed to Christ by the 
Virgin Mary. 

Of these marvellous incidents very Ettle, by the universal 
admission of Catholic scholars, has survived the tbst of modem 
criticism, though her actual existence is generally admitted. In 
the middle ages she was a most popular saint, her festival being, 
in certain dioceses of France, a holy day of obligation even as 
late as the X7th century. The wheel being her symbol, she was 
the patron saint of wheelwrights and mechanics, as well as the 
tutelary saint of nuns and maidens, and of philosophers. 

. St. ^therine of Siena, the youngest daughter of a dyer, was 
bom on March 25, 1347. At an early age she began to practise 
asceticism and see visions, and when seven dedicated her virginity 
to Christ. In 1363 she became a Dominican tertiary, and renewed 
in her home the life of the anchorites in the desert. She resumed 
family life in 1366 when she began to tend the sick and the poor. 
Her peculiarities excited suspicion, and charges seem to have been 
brought against her by some of the Dominicans, to answer which 
she went to Florence in 1374, soon returning to Siena to tend the 
plague-stricken. At the invitation of the ruler of Pisa she visited 
that city in 1375 to arouse enthusiasm for the proposed crusade, 
and to prevent ^sa and Lucca joining the Tuscan league against 
the pope. Fra Raimondo relates that, after an ecstasy at Pisa, 
she told him she had received the stigmata, or imprint of the 
wounds of the crucified Christ, but by her prayer the marks were 
made invisible. In 1376, Catherine resolved to bring back Pope 
Gregory XI. from Avignon, attempting first by correspondence to 
reconcile Gregory and the Florentines, who had been placed under 
an interdict, and then going in person as the representative of the 
latter to Avignon. Gregory empowered her to treat for peace, 
but the Florentine ambassadors proved faithless. Catherine, how- 
ever, was able to persuade the pope to return to Genoa and then 
to push on to Rome. There he found life very difficult, and in 
1378 sent Catherine on an embassy to Florence, especially to the 
Guelph party. I\hile she was urging the citizens to make peace 
with the pope there came the news of his death. During the 
troubles that ensued in Florence, Catherine nearly lost her life, 
and sorely regretted not winning her heart’s desire, “the red rose 
of martyrdom.” Peace was signed with the new pope, Urban VI., 
and Catherine, having accomplished her second great political 
task, went home to Siena. Thence on the outbreak of the schism 
Urban summoned her to Rome, where she quelled the revolt of 
the people and tried to win for Urban the support of Europe. 
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Under the great strain, she died on April 29, 1380, and was 
canonized by Pius II. in 1461. 

Catherine lived on in her writings and disciples. Among the 
latter were her confessor and biographer, Fra Raimondo, later 
master-general of the Dominicans, William Flete, an ascetically- 
minded Cambridge man, Stephano Maconi, who became prior- 
general of the Carthusians, and the two secretaries, Neri di 
Landoccio and Francesco Malavolti. The last of her band of 
reformers, Tommaso Caffarini, 
died in 1434, but the work was 
taken up by Savonarola. Cathe- 
rine’s writings consist of: (i) a 
dialogue entitled, The Book of 
Divine Doctrine, given in person 
by God the Father, speaking to 
the mind of the most glorious 
and holy virgin Catherine of 
Siena, and written down as she 
dictated it in the vulgar tongue, 
she being the while entranced, 
and actually hearing what God 
spoke in her. The book has a 
significant place in the history 
of Italian literature. “In a lan- 
guage which is .singularly poor in 
mystical works it stands with the 
Divim Cornmedia as one of the 
two supreme attempits to ex|)ress 
tlic eternal in the symbolism of a 
day, to paint the union of the 
soul with the sup)rasensiblc while 
still impri.soncd in the flesh.*’ 

{ 2 ) The prayers (26 in all) which arc mo.stly mystical outpour- 
ings. (3) Letters, nearly 400, addressed to kings, popes, cardinals, 
bishops, conventual bodies, p>olitical corporations and indi- 
viduals. By their historical importance, their spiritual fragrance, 
their literary value, and their beautiful Tuscan vernacular, the 
letters put their author almost on a level with Petrarch. 

Bibliography. — Acta Sanctorum XII, pp. 861-986, contains the 
Vita of Fra Raimondo ; The Little Flowers of St. Catherine of Siena, 
collected by Innocenzo Taurisanu, tr. by Charlotte Dcase, presents 
.selections from the impiortant sources, the Vita, the Processus (early 
hstinioniec of her followers), the Miracoli, the Supplementum and 
three of the .saint’s letters; VOpere, ed. Girolamo (jigli (Rome i866) ; 
. 1 . joergensen, Life of St. Catherine of Siena (1938); V. D, Scudder, 
St. Catherine as seen in her Letters (1905). 

CATHERINE L (1683-1727), empress of Russia, was the 
daughter of a Lithuanian peasant named Skavronsky, who died 
when she was a child. Martha Skavronskaya became a servant in 
the home of Pastor Gluck, the Protestant sup 3 erintendent of the 
Marienhurg district, and married a Swedish dragoon called Johan. 
When the Swedes evacuated Marienburg, Martha became one of 
the prisoners of war of Marshal Shereinetev, who sold her to 
Prince Menshikov, at whose house, Peter the Great became her 
lover. After the birth of their first daughter Catherine, Martha 
was received into the Orthodox Church, when she was rechrist- 
cticd under the name of Catherine Alexeyevna, the tsarevich 
Alexius being her godfather. She received the title Gosudaruinya 
or sovereign (1710), and Peter, who had divorced the tsaritsa Eu- 
duxia, married her in 1711. Henceforth the new tsaritsa was her 
hu.sband s inseparable companion. She was with him during the 
campaign of the Pruth, and Peter always attributed the succe.s.s- 
ful issue of that disastrous war to her courage and sang-froid. 
She was with him, too, during his earlier Caspian campaigns. He 
was devoted to her, and she was able to act as a buffer between 
the t.sar and his advisers in his frequent acces.ses of rage. 

By the ukaz of 1722 Catherine was proclaimed Peter’s suc- 
cessor, to the exclusion of the grand-duke Peter, the only son 
of the tsarevich Alexius, and on May 7, 1724, was solemnly 
crowned empress-consort in the Uspensky cathedral at Moscow, 
on which occasion she wore a crown studded with no fewer than 
2,564 precious stones, surmounted by a ruby, as large as a 
i*igeon*s egg, supporting a cross of brilliants. Within a few months 
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of her coronation a dangerously familiar flirtation with her gen- 
tleman of the chamber, William Mons, caused some scandal. 
Mons was decapitated and his severed head, preserved in spirits, 
was placed in the apartments of the empress, but she attended 
Peter during his last illness, and closed his eyes when he died 
(Jan. 28, 1725). She was at once raised to the throne by the 
party of Prince Menshikov and Count Tolstoy with the support 
of the Guards. 

The great administrative innovation of Catherine’s reign was 
the establishment of the Verkhovny Tainy Sovyct, or supreme 
privy council. The executive power was thus concentrated in the 
hands of a few persons, mainly of the party of Reform {ukaz of 
Feb. 26, 1726). The foreign policy of Catherine 1 . was princi- 
pally directed by the astute Andrei Ostermann. Russia now found 
herself opposed to England, chiefly because Catherine protected 
Charles Frederick, duke of Holstein, and George 1 . found that 
the Schleswig-Holstein question might be reopened to the detri- 
ment of his Hanoverian possessions. In the spring of 1726, an 
English squadron was sent to the Baltic and cast anchor before 
Reval. The empress protested, and the fleet was withdrawn, but 
on Aug. 6 Catherine acceded to the anti-English Austro-Spanish 
league. Catherine died on May 16, 1727. Though quite illit- 
erate, she was an uncommonly shrewd, sensible and good-tempered 
woman. Her personal extravagance was a byword. 

See the authorities referred to s.v. Peter I. 

CATHERINE II. (1720-1706), empress of Russia, known 
as Catherine the Great, was the daughter of Christian Augus- 
tus, prince of Anhalt-Zerbst, and his wife, Johanna Elizabeth of 
Holstein-Gottorp. She was born at Stettin on May 2, 1729. Her 
baptismal name was Sophia Augusta Frederica. In 1744 she was 
taken to Russia, to be afhanced to the grand-duke Peter (after- 
wards Peter III.), the nephew of the empress Elizabeth, and her 
recognized heir. Frederick the Great favoured the alliance, his 
object being to strengthen the friendship between Prussia and 
Russia, to weaken the influence of Austria and to ruin the chan- 
cellor Bestuzhev, who was a known partisan of the Austrian alli- 
ance. The diplomatic intrigue failed, but Elizabeth took a strong 
liking to Sophia, and the marriage was finally decided on. On 
June 28, 1744, she was received into the Orthodox Church at 
Moscow, and was renamed Catherine Alexeyevna. On the 29th 
she was formally betrothed, and was married on Aug. 21, 1745 at 
St. Petersburg. Her married life was wretched. Peter was sub- 
normal in physique and in mind, and his wife despised him. She 
was a clever and ambitious girl, and was determined that nothing 
should stand in the way of her ambitions. She accepted the con- 
ditions of her marriage because it was the means to power. Dur- 
ing the 17 years of her life as grand-duchess she matured her 
mind and avoided a breach with Elizabeth. For ten years the 
marriage was barren, and the only reason for supposing that 
the future tsar Paul, who was born on Oct. 2, 1754, the 
son of Peter, is the strong similarity of their characters. Cath- 
erine had many lovers. The scandalous chronicle of her life was 
the commonplace of all Europe. Her most trusted agents while 
.she was still grand-duchess, and her chief ministers when she be- 
came empress, were also her lovers. 

The Empress Elizabeth died on Jan. 5, 1762. The grand-duke 
succeeded without opposition as Peter III. He committed every 
possible folly, grovelled before Frederick the Great, insulted the 
Church, and threatened to divorce Catherine. She refrained from 
open opposition and acted with the political prudence which she 
had shown as grand-duchess. In July Peter foolishly retired with 
his Holst einers to Oranienbaum, leaving his wife at St. Petersburg. 
On the 13th and 14th of that month, a “pronunciamiento” of the 
regiments of the guard removed him from the throne and made 
Catherine empress. She issued a manifesto in which she claimed 
to stand for the defence of Orthodoxy, and the glory of Russia. 
The guards were manipulated by the four Orlov brothers. The 
eldest, Gregory, was her recognized chief lover, and he was asso- 
ciated with his brother Alexis in the office of favourite. But the 
hatred felt for Peter III. was spontaneous, and Catherine had no 
need to do more than let it be known that she was prepared to 
profit by her husband’s downfall Peter was sent to a countiy 
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house at Ropcha, where he died on July 17 in the course of a 
scuillc during dinner, liis custodian, Alexis Orlov, said he could 
not remember what happened. Catherine in a second manifesto 
said she had accepted the throne for the good of the country and 
remarked that autocracy was a danger if the ruler lacked the 
requisite qualities. 

Catherine the Great ruled Russia for 34 years. Although bom 
a German princess she identified herself completely with the 
Russian people. She was in the truest sense the successor of Peter 
the Great, llcr private life was the object of unceasing curiosity 
and intere.st among her contemporaries, and a mass of literature 
has grown up around the subject of her lovers and her relations 
with them. Catherine was never dominated by her lovers who 
were the instruments of her policy; it was she who governed 
Russia, not her favourites. Her main interests were intellectual 
and political, and heir love affairs subsidiary. She was the disciple 
and friend of the Encyclopaedists, e.specially of Voltaire, the read- 
ing of whose works had first awakened her mind. She corre- 
sponded with him, with D’Alembert, and, more voluminously, with 
F. M. Grimm, who spent nearly a year at her court in 1777-78. 
Grimm reports that her conversation was even more brilliant than 
her letters. Catherine also corresponded at intervals with Fred- 
erick the Great and with Joseph IT. Her letters are graceful and 
witty, and they show real political and diplomatic insight. She 
was determined to make Russian society as cultivated as the soci- 
ety of Paris and Berlin. At court she insisted on a high standard 
of decorum and of manners, she encouraged the nobles to travel, 
and fostered the love of French culture. She herself employed 
Grimm and others to collect works of art and antkiuities for her, 
and practised sculpture and painting herself. She had a passion 
for reading, made a digest of Blackstone’s Commentaries and 
found Buff on’s IJistoire naturelle light reading. Her enthusiasm 
for Russian history led her to begin to write a history of Russia 
from the earliest times, and she completed a play, having for its 
hero the legendary Oleg, which she said was an imitation of 
Shakespeare. Her comedies, proverbs, and tales are very numer- 
ous. To find time for all her activities she rose at five, made her 
own fire, and would sometimes work 15 hours a day. She seemed 
to have worked in bouts, taking long spells of work with intervals 
of relaxation. The new culture which she sought to impose on her 
court was not entirely superficial. She herself was kind and rea- 
sonable to her servants. She was not revengeful, and when she 
usurped the throne showed no hostility to her husband’s advisers; 
nevertheless she had a fund of hardness, and showed little kind- 
ness to her son Paul. 

Since Catherine was a disciple of the Encyclopaedists it was 
natural that she should start out with the definite intention of 
carrying out domestic reform in Russia, though by methods of 
the benevolent despotism fashionable in Europe in the period 
before the French Revolution shook the fabric of society. In 
fact she, a foreigner and usuqjer, had to depend for support on 
the nobility, whose privileges she vastly increased by relieving 
them of the duty of military service and giving them new powers 
over their serfs. She also increased their numbers by grants of 
Crown lands. Seridom was not mitigated, but vastly increased 
under her rule. The terrible condition of the pca.sants led to one 
revolt after another in favour of one of the numerous pretenders, 
which culminated in the widespread rising on the Volga, the 
jacquerie led by Pugachev (1773-75)* French culture among the 
landowners did not lead to any improvement in the handling of 
the ]ieasants. This state of affairs was in startling contra.st with 
the humanitarian tone of the Instructions which Catherine drew 
up for the grand commission which she summoned in Dec. 1766 
to Moscow to advise on internal reform. The Instructions, based 
principally on the works of Montesquieu and Beccaria, were so 
radical that their circulation in France was forbidden. Very little 
came of the 18 months’ work of the grand commission, except in 
the development of the organization of local government. With 
the outbreak of the French Revolution Catherine, like other Euro- 
I)ean sovereigns, fell back on methods of repression. Radishchev, 
who wrote in his Journey from St. Petersburg to Moscow (17Q0) 
a truthful account of the condition of the peasants, was banished 
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to Siberia, though the sentiments expressed were only those of 
Catherine’s own Instructions of 1766. Catherine had some able 
assistants in her domestic administration, notably Sivers. 

The foreign policy of her reign aimed at the expansion of 
Russia, and from that point of view was brilliantly successful. 
Catherine knew the limits to which she could safely go in the 
'^russification” of frontier districts, and showed a certain liberality 
to the populations which she incorporated. She conducted her 
own foreign policy, and the galaxy of excellent soldiers and diplo- 
mats which she gathered round her carried out her instructions 
implicitly. She had the gift of discovering ability, and kept in the 
closest touch with all her servants. Among her generals were 
Alexander Galit.sin, Rumyantsev, Peter Panin, Suvorov, and Po- 
temkin. Suvorov was one of the greatest of Russian generals, but 
he never enjoyed quite the confidence she gave to Potemkin, whose 
‘•nilitary abilities were mediocre, but who was first her lover and 
then her close friend and correspondent. Her chief advisers and 
assistants in foreign business were Nikita Panin, Bezborodko, 
Repnin, Dmitri Galitsin and Vorontsoff. The story of the two 
shameless partitions of Poland and of the wars with Turkey 
tvhich gave Russia the Crimea and free access to the Black .sea 
for the products of the Ukraine is told under Russia: IJistbry. 
It is sufficient to say here that the extension of Russian territory 
during her reign to the Nicmen and the Dniester on the west, knd 
to the Black sea on the south must be placed primarily to ihe 
account of Catherine's diplomacy and direction, well served \as 
she was by her generals and her ministers. 

She died on Nov. 10, 1796, of apoplexy. 

The original sources for the* history of her policy and her character 
•are to be found in the publications of the Imperial Ru.s.sian Historical 
Society, vols. i.-ciK. (St. Petersburg), begun in 1867; her private and 
official correspondence will be found in vols. i., ii., iv., v., vi., vii., viii., 
ix., X., xiii., xiv., xv., xvii., xx., xxiii., xxxii., .xxxiii., xxxyi., xlii., xliii., 
xlvii. xlviii., li., Ivii., Ixvii., Ixviii., Ixxxvii., xcvii., xcviii., evii., cxv., 
cxviii. 'I'he Memoires dr Vimprratricr Catherine //., ecrits par elle^ 
mvme (London 1859), with pref. by Alex, Iler/en, bring her life up to 
the end of 1759, but were not !>egun until 1780. They mu.st be used 
with caution, especially as regards her husband Peter III. Sre also A. 
Bruckner, “Katharina die Zweite,” in AUgemeint' Geschichtv in JiinzeU 
dtirsldlungen (Berlin 1883); O. Hoctzsch, “Catherine 1 I.,“ in Camb. 
Mod. Hist. vol. vi., W'hcre a bibliogra))hy will be found. A complete 
bibliography was prepared by B. von Bilbassolf, Katharina II., A'air- 
rrin von Russland in Urteile der W eliliteralur (Berlin, 1897). See also 
Princesse J^ucien Murat, La vie amonreuse dc la grande. Catherine 
(1927) ; Memoires, trs. by Katherine Anthonv (1927) ; Correspondence 
with Sir Charles Hafibury-WUliams, ed. and trans. by the Karl of 
Ilchestc r and Mrs. Langfurd-Brooke (1928). 

CATHERINE DE MEDICI (1519-1589). queen of France, 
was born in Florence in 1519. She was a daughter of Lorenzo II. 
de Medici and a French princess, Madeleine de la Tour d’;\u- 
vergne. Having lost both her parents at an early age, Catherine 
was sent to a convent to be educated; and she was only 14 when 
she was married (1533) at Marseilles to the duke of Orleans, 
afterwards Henry II. It was her uncle. Pope Clement VTT., who 
arranged the marriage with King Francis I., Henry’s father, who 
was glad to strengthen his influence in the Italian ueninsula. For 
ten years after her marriage she had no children. In consequence, 
a divorce began to be talked of at court. But Catherine had the 
happiness of bringing her husband grandchildren ere he died. Dur- 
ing his reign (1547-59), Catherine lived a quiet and passive but 
observant life. Henry being completely under the infiuence of his 
mistress, Diane de Poitiers, she had little authority. In 1552, 
when the king left the kingdom for the campaign of Metz, she 
was nominated regent, but with very limited powers. This con- 
tinued even after the accession of her son Francis II. Francis was 
under the spell of Mary Stuart, and she, little di.sposed to meddle 
with politics on her own account, was managed by her uncles, the 
cardinal of Lorraine and the duke of Guise. The queen-mother, 
however, soon grew weary of the domination of the Guises, and 
entered upon a course of secret opposition. On April i, 1560, she 
placed in the chancellorship Michel de I’Hopital ((7.V.), who advo- 
cated the policy of conciliation. , 

On the death of Francis (Dec. 5, 1560), Catherine became re- 
gent during the minority of her second son. Charles IX. She was 
then 41 years old, but, although she was the mother of nine chil- 
dren, she was still very vigorous and active. She retained her in- 
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fluence for more than 20 years in the troubled period of the wars 
of religion. At first she listened to the moderate counsels of 
THopital in so far as to avoid siding definitely with either party. 
Like so many of the Italians of that lime she looked utxm states- 
manship as a career in which finesse, lying and assassination were 
the most effective weapons, by habit a Catholic but above all 
things fond of power, she was detennined to prevent the Protest- 
ants from getting the upper hand yet resolved not to allow them 
to be utterly crushed, in order to use them as a counterfioise to 
the Guises. This trimming iiolicy met with little success; rage 
and suspicion so possessed men's minds that she could no longer 
control the opposing parties, and one civil war followed another 
to the end of her life. 

In 1567, after the “Enterprise of Mcaux,” she dismissed l'H6pi- 
tal and joined the Catholic party. But. having failed to crush the 
Protestant rebellion by arms, she resumed in 1570 the {Kilicy of 
peace and negotiation. She conceived the project of marrying 
her favourite son, the duke of Anjou, to Queen Elizabeth of Eng- 
land, and her daughter Margaret to Henry of Navarre. To this 
end stie became reconciled with the Protestants and allowed 
(.*omte Coligny to return to court and to re-enter the council. Of 
this stej) she quickly repented. Charles IX ctmeeived a great af- 
fection for the admiral and showed signs of taking up an independ- 
ent attitude. Catherine, thinking her influence menaced, sought to 
regain it, first by the murder of (\iligny and, when that had failed, 
hy the massacre of St. Bartholomew' 'Phe chief responsi- 

bility for this crime, therefore, rests with Catherine; unlike the 
[inpulace, she had not even the excuse of fanatici.sm. After the 
de*ath of t'harlcs in 1574, and the succession of .\njou under the 
name of Henry 111 , Catherine pursued her old policy of com- 
f»roniise and concessions: but as her influence is lost in that of her 
-on, it is unnecessary to dwell upon it. She died on Jan. 5, 1589, a 
short time before the assa.ssination of Henry, and the consequent 
extinction of the house of Valois. 

In her taste for art and her love of magnificence and luxury, 
Catherine was a true Medici; in architecture es|)ecially she was 
well versed, and Philibert de POrme relates that .she discussed with 
him the plan and decoration of her palace of the Tuilcries. Cath- 
erine's iiolicy prov<iked a crowd of pamphlets, the most celebrated 
being the Discours merveillrux de la v/e, actions et deportemens 
dr la rrinr Catherine de Mvdicis, in which Henri Kslienne un- 
dfmhtecily collaborated. 

BinMocRAPiiv.- Hector dc la Fcrrifcre (ed.), Lettres de Catherine 
(Iv Mf'dicL, in C oiler lion de dotumenls inMits sur Vhisloire de France 
( iSSo -HJ05) ; A. von Kcuniont, Die Jugend Calerinas de Medici (1X54; 
Ftnuli Irsins., A. Uaschcl, i86(>); H. Bouchot, Catherine de Medicis 
' For a more complete bibliography see Finest Lavisse, Histoire 

dr France, vol. v by H. Lemonnicr, and vol. vi by J. H. Maricjol 
( IW04 05) ; sec al.so Sichel, Catherine dr Medici and the French 
Fclormation ( 1905L The Later Years of Catherine de Medici (iqo8); 
J. H. Mariejol, Catherine de Medicis (igao) ; L. Romier, Le Royaume 
de Catherine de Medicis, etc. (1921) ; P. Van JJykc, Catherine de Medicis 

‘CATHERINE OF ARAGON (1485-1536), queen of 
Henry VTIl of Fmgland, daughter of Ferdinand and Isabella of 
Spain, was born on Dec. 15, 14S5. She left Spain in 1501 to 
marry Arthur, prince of Wales, eldest son of King Henry VII, 
and landed at Plymouth on Oct. 2. The wedding took place on 
N(»v. 14 in London, and soon afterward Catherine accompanied 
her lmsl)and to Wales, where, in his ifith year, the prince died on 
April 2, 1502. On June 25. 1503, .she was formally betrothed to 
the king’s second son, Henry, now* prince of W'ales, and a papal 
dispensation for the alliance was obtained. ^Fhe marriage, how- 
ever, did not take place during the lifetime of Henry Vll. Ferdinand 
endeavoured to cheat the Engii.sh king of the marriage portion agret!d 
up«)n, and Henry made u.se of the presence of the unmarried princess in 
FnKland to extort new conditions and especially to urge the marriage of 
bis (laughter Mary to the archduke Charles, grandson of Ferdinand, and 
alterward Charles V. Catherine was thus from the first the unhappy 
vktim of .state politics. Writing to Ferdinand on March 9, 1509, she 
describes the state of poverty to which she was reduced and declarers the 
king’s unkindness impossible t(» be borne any longer. 

Henry VIII married her on June 11, 150^. At first he showed him- 
self an affectionate husband, and the alliance with Ferdinand was main- 
tained against France. During Henry’s invasion of France in 1513 fhe 
was made regent; she made the preparations for the Scottish expedition 
and was riding north to put herself at the head of the troops when the 
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victory of Flodden Field ended the campaign. After Henry's return 
next year there was a breach with Ferdinand, and the king angrily re- 
proached his wife; but she took occasion in 7520, during the visit of 
her nephew Charles V to F^ngland, to urge the policy of gaining his al- 
liance rather than that of France. Immediately on his departure, on 
May 31, 1520* she accompanied the king to F'rance, on the visit to 
F'rancis 1, when the sovereigns met at the Field of the Cloth of Gold; 
but in Tc;22 war was declared against F'rance and the emperor again 
welcomed to F^ngland. She is represented by Shakespeare a.s pleading 
in 1521 for the unfortunate duke of Buckingham. Between Jan. 1510 
and Nov. 1518 Catherine gave birth to .six children (including two 
princes), who were all stillborn or died in infancy except Mary, born 
in 1516, and opinion ascribed this scries of disasters to the curse on 
incestuous unions. To avoid a fresh dispute concerning the succes.sion 
and the revival of the civil war, a male heir to the throne was a pressing 
necessity. The question of the possible dissolution of the marriage oc- 
cupied Henry’s mind. It wa.s doubtful whether the pope had the flower 
to legalize his marriage with Catherine, his brother’s betrothed, and the 
ca.se for the desired divorce was therefore more hopeful. 

Rumours, probably then unfounded, of an intended divorce had been 
heard abroad as early as 1524. Bui the creation in 7525 of the king’s 
illegitimate son Henry, as duke of Richmond — the title borne hy his 
grandfather Henry Vll-^and the precedence granted to him over all the 
peers as well as the princess Mary, together with the special honour 
paid at this time by the king to his own half-si.sier Mary, were the first 
real indications of the king’s thoughts. In 7526 and perhaps earlier 
Thomas Wolst^y had been making tentative inquiries at Rome on the 
subject. In May 1527 a collusive and secret .suit was begun before the 
cardinal, who, as legate, summoned the king to defend himself from the 
charge of cohabitation with his brother’s wife; but these proceedings 
were dropped. On June 22 Henry informed Catherine that they had 
been living in mortal sin and must separate. During Wolsey’s ab.sencc 
in July at Paris, where he had been commissioned to discuss vaguely 
the divorce and Hen^’s marriage with Renee, daughter of Louis XII, 
Anne Boleyn iq.v.) Is first heard of in connection with the king, his 
affection for her having, however, begun probably as early as 1523, and 
the cardinal on his return found her openly installed at the court. In 
October 15 28 the pope issued a commksion to Cardinal Camt^eggio 
anil Wolsey to try the cause in England and hound himself not to revoke 
the case to Rome, confirming his promise by a secret decretal commis- 
sion which, however, was destroyed by Campeggio. But the trial was a 
sham. Campeggio was forbidden to pronounce sentence without further 
reference to Rome, and was instructed to create delays, the t>ope as- 
suring Charles V at the same time that the case should be ultimately 
revoked to Rome. 

'Fhc object of all parties was now to persuade Catherine to enter a 
nunnery and thus relieve them of further embarrassment. While 
Henr>’’s envoys were encouraged at Rome in believing that he might 
then make another marriage, Henry himself gave Catherine assurances 
that no other union would be contemplated in her lifetime. But Cath- 
erine with courage and dignity held fast to her rights, demanded a 
proper trial and appealed not only to the bull of dispensation, the 
validity of which was said to be vitiated by certain irregularities, but to 
a brief granted for the alliance by Pope Julius 11. Henry declared the 
latter to be a forgery and endeavoured unsucce.ssfuny to procure a 
declaration of its falsity from the po()e. The court of the legates accord- 
ingly opened on May 31* 15291 the queen appearing before it on June 78 
for the purpose of denying its jurisdiction. On the 21st both Henry 
and Catherine presented thera.selves before the tribunal, when the queen 
threw herself at Henry’s feet and appealed for the last time to his sense 
of honour, recalling her own virtue and helplessness. Henry replied 
with kindness, showing that her wish for the revocation of the cause to 
Rome wa.s unreasonable in view of the ))aramount influence then exer- 
cised by Charles V on the pope. Catherine nevertheless persisted in 
making appeal to Rome, and then withdrew. After her departure 
Henry, according to Cavendish, Wolsey’s biographer, praised her virtues 
to the court. “She is, my lords, us true, as obedient, as conformable a 
wife as I could in my phanta.sy wish or desire. She hath all the virtues 
and qualities that ought to he in a woman of her dignity or in any other 
of ba.ser estate.’* On her refusal to return, her plea was overruled and 
she was adjudged contumacious, while the .sittings of the court continued 
in her absence. Siibseiiuently the legates paid her a private visit of 
advice, but were unable to move her from her resolution. Finally, how- 
ever, in July 1529, the case was, according to her wish, and as the result 
of the treaty of Barcelona and the pope’s complete surrender to 
Charles V, revoked by the pope to Rome: a momentous act, which de- 
cided Henry's future attitude and «>ccasion(^ the downfall of the whole 
papal authority in England. On March 7, 1530, Pope Clement is.sued a 
brief forbidding Henry to make a second marriage and ordering the 
restitution of Catherine to her rights till the cause was determined; 
while at the same time he professed to the French ambassador, the 
bishop of Tarbes, his pleasure should the marriage with Anne Rolcyn 
have been already maile, if only it were not by his authority (Cal of 
Slate Papers, For. and Dom. iv, 6290). The same year Henry obtained 
opinions favourable to the divorce from the English, French and most 
of the Italian universities, but unfavourable answers from Germany, 
while a large number of English peers and ecclesiastics, including Wolsey 
and Archbishop Warham, joined in a memorial to the pope in support 
of Henry's cause. 

Meanwhile, Catherine was still treated by Henr>' as his queen. On 
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May 31, 1531, she was visited by 30 privy councillors, who urged the 
trial of the Oasc in England, but they met only with a firm refusal. On 
July 14 Henry left his wife at Windsor, removing himself to Woodstock, 
ami never saw her again. In August she was ordered to reside at the 
Moor in Hertfordshire, and at the same time separated from the princess 
Mary, who was taken to Richmond. In October she again received a 
deputation of privy councillors and again refused to withdraw the case 
from Rome. In ii;32 she sent the king a gold cup as a new year's gift, 
which the latter returned, and she was forbidden to hold any communi- 
cation with him. Her cause found champions and .sympathizers among 
the people, among the court preachers and in the iiou.se of commons, 
while Iii.shop Fisher had openly taken her part in the legatine trial. 
Subsequently Catherine was moved to Bishops Hatfield, while Henry 
and Anne Holey n visited Francis 1 . Their marriage, anticipating any 
sentence of the nullity of the union with Catherine, took place after 
their return about Jan. 23, 1533. On May 10 Archbishop Cranmer 
opened his court and declared on the 23rd the nullity of Catherine's 
marriage and the validity of Anne's. On Aug. lo the king caused 
proclamation lo be made forbidding her the .style of queen; but Cath- 
erine refused to yield the title for that of princess dowager. Not long 
afterward she was moved to Kuckden in Huntingdonshire. There her 
hou.sehold was considerably reduced, and she found herself hemmed in 
by spies and in Lact a prisoner. A project for removing Catherine from 
Buckden to Somersham, in the isle of Ely, with a still narrower main- 
tenance, was prevented by her resistance. 'I'he attempt in November 
to incriminate the queen in connection with Elizabeth Barton failed. 

She pa.s.sed her life now in religious devotions. On March 23, 1534, 
the pope [ironounced her marriage valid, but by this time England had 
thrown off the papal jurisdiction, the parliament had transferred 
Catherine's jointure to Anne Bolcyn, and the decree had no effect on 
Catherine's fortunes. She refused to swear to the new act of succession, 
which declared her marriage null and Anne’s infant the heir to the 
throne, and .soon afterward .she was moved to Kimbolton, where she 
was well treated. On May 21 she was visited by the archbishop of York 
and Tunstall, bishop of Durham, who vainly threatened her with death 
if she persisted in her refu.sal. She was kept in strict seclusion, separated 
' from Mary anrJ from all outside communications, and in Dec. 1535 ber 
health gave way. She died on Jan. 8, 1536, not without suspicions of 
poison, which, however, may be dismissed. She was buried by the 
king’s order in Peterborough cathedral. Before her death she dictated a 
last letter to Henry, according to Polydore Vergil, expressing her for- 
giveneK.s, begging his good offices for Mary and concluding with the 
astounding assurance — “J vow that mine eyes de.sire you above all 
things." The king himself affected no .sorrow at her death and thanked 
God there was now no fear of war. 

Catherine is described a.s “rather ugly than otherwise; of low stature 
and rather stout ; very good and very religious ; speaks Spanish, French, 
Flemish, English ; more beloved by the islanders than any queen that 
has ever reigned." She was a woman of con.siderable education and 
culture, her scholarship and knowledge of the Bible being noted by 
Erasmus, who dedicated to her bis book on Christian Matrimony in 
1526. She endured her bitter and unde.served mi.sfortune$ with extraor- 
dinary courage and resolution, and at the same time with great 
womanly forbearance, of which a .striking instance was the compassion 
shown by her for the fallen Wolsey. 

Bibliography. — See the article in Did, oj Nat. BioR. by J. Gairdner, 
and tho.se on Henry VI 11 and Wolsey, where the case is summed up 
adversely to Henry; and J. A. Froude, The Divorce oj Catherine of 
Aragon (1801) where it is regarded from the contrary aspect; Cam- 
bridge Modern History, vol. ii (1903); A. F. Pollard, Henry VIll 
(190s) ; M. Hume, The Wives of Henry VIII (1905). 

CATHERINE OF BRAGANZA (1638-1705), queen con- 
sort of Charles 11 of England, daughter of John IV of Portugal 
by Louisa dc Gusman, daughter of the duke of Medina Sidonia, 
was born at Vila Viqosa, Port., on Nov. 25, 1638. She was a use- 
ful medium for contracting an alliance with England, and negotiations 
for a marriage, begun during the reign of Charles I, were renewed im- 
mediately after the Restoration. On June 23, 1661, in spile of Spanish 
and Dutch opposition, the marriage contract was .signed, by which Eng- 
land secured Tangier and Bombay, valuable trading privileges, religious 
and commercial freedom in Portupl, and 2,000,000 Portuguese crowns 
(about £300,000), in return for military and naval support to be given 
to Portugal against Spain, and liberty of worship for Catherine; in 
May 1662 she reached England, and the marriage took place in London. 
Catherine had little personal charm, and (Charles's preoccupation with 
his mi.stresses .soon provoked a .scene at court, where Catherine at first 
refused to receive the reigning favourite. Lady Castlcmaine. Eventu- 
ally , however, Catherine came to accept the position and showed con- 
siderable kindne.s.s to the king’.s mist rc.s.sr.s and ba.stards. Charle.s, in 
■“.j^eturn, generally treated her fairly kindly, but she alw'ays played a very 
^«condary role at court. As the prospect of her bearing children dimin- 
'wU, schemes were .set on foot to procure a divorce on various pre- 
a Kuman Catholic Catherine was attacked by the inventors 
^^IjraH^ish Plot; in 1678 the murder of Sir Edmund Berry Godfrey 

^w||H||d to her servants, and Titus Oates accused her of a de.sign 
^W|H|Uiing. On Nov. 24 Oate.s brought a charge of high treason 
-ommons pas.sed an address for her removal from White- 
'"-'y the king's protection that saved her from having 


to .stand trial in June 1679. On Nov. 17 in the house of lords, the earl 
of Shaftesbury moved for a divorce, so that Charles might marry a 
Protestant, but the bill was opposed by the king and found little sup- 
port among the peers. After the Oxford parliament Charles’s influence 
revived and the queen's position was no more assailed. 

During Charles's last illness in 1685 Catherine did much to assist his 
reconciliation with the Roman Catholic Church, and she exhibited great 
grief at his death. She afterward resided at Somerset house and at 
Hammersmith, where she had privately founded a convent. She in- 
terceded with great generosity, but ineffectually, for the duke of Mon- 
mouth the same year. On June 10, 1688, she was present at the birth 
of the prince of Wales and later gave evidence before the council that 
he was in fact Mary of Modena’.s child. She maintained at first good 
terms with William and Mary ; but the practice of her religion aroused 
jealousies, while her establishment at Sc>merset hou.se was said to be 
the home of cabals against the government; and in 1691 she settled for 
a short time at Kii.ston. She left England finally in March 1692 and 
took up her residence at the palace of Bemposta, built by herself, near 
Ijsbon, Port. In 1703 she supported the Methuen treaty, which ce- 
mented still further the alliance between Portugal and England, and in 
1704 she was appointed regent of Portugal during the illness of her 
brother, King Pedro II, her administration being distinguished by .sev- 
eral successes gained over the Spaniards. She died on Dec. 31, 1705, 
leaving her great wealth, the result of long hoarding, apart from chari- 
table legacies, to King Pedro. 

See L. C. Davidson, Catherine of Braganza (London, 1908); J. 
Mackay, Catherine of Braganza (London, Toronto, 1937). | 

CATHERINE OF VALOIS (1401-1437), queen of Htenry 

V of England, daughter of (Charles VI of France by Isabel of 
Bavaria, was born in Pari.s on Oct. 27, 1401. After negotiations 
for a marriage between Henry, prince of Wales, afterward Henry 

and each of her two elder .sisters had broken down, Henry IV 
proposed tJiat his .son should marry C^atherinc in 1413, and Henry 

V renewed this proposal when he became king in March of the 
same year, demanding, however, a large dowry and the re.storation 
of Normandy and other French territories. War broke out on the 
rejection of the.se demand.s, hut finally, after the treaty of 1'royes, 
Henry and (Catherine were betrothed on May 21. 1420, and mar- 
ried at Troyes on June 2. Catherine was crowned in W’estminster 
abbey in Feb. 1421, and gave birth to a son, afterward Henry VI, 
in the following December. In May 1422 she joined Henr>’ in 
France, and after his death in the following August she returned 
to England. Her name now began to be coupled with that of 
Owen Tudor, a Welsh squire, and when in 1428 Humphrey, 
duke of Gloucester, .secured the passing of an act to prevent her 
from marr>qng without the consent of the king and council she 
seems already to have been married to Tudor. In 1436 Tudor was 
imprisoned, and Catherine retired to Bermondsey abbey, where 
she died on Jan. 3, 1437. By Tudor Catherine had three sons and 
a daughter; the eldest son, Edmund, created earl of Richmond 
in 1452, was the father of Henry VII. 

See Agnes Strickland, Lives of the Queens of England, vol iii, new 
cd. (London, 1851); J. H. Wylie and W. T. Waugh, The Reign of 
Henry the Fifth, 3 vol (Cambridge, 1914-29). 

CATHETUS, in architecture, the central circular form round 
which the volute or spiral of the Tonic or (Composite order twists. 

CATHODE, the conductor by which an electric current 
leaves an electrolyte (q.v,) or a discharge tube. It is also called 
the “negative” electrode. (See also Anode; Electricity, Con- 
duction of: Conduction in Liquids and Conduction in Gases.) 

CATHODE-RAY OSCILLOGRAPH. This instrument 
makes use of a sbarfily focused electron beam to display scienti- 
fic data on a luminescent screen similar to that used in television. 
It is in a sense a modernization of the combination of a sensitive 
flame and rotating mirror described in igth-century physics hooks. 

As described in the article Radar, the vacuum tube ordinarily 
used focuses the electrons emitted from a hot cathode into a nar- 
row beam which serves as a pointer. 'Phe beam passes between 
two pairs of metal plates and is deflected in a horizontal direction 
by an amount proportional to the electrical voltage across one 
pair of plates while it is deflected vertically by the second pair. 
If desired the intensity of the beam can be controlled by means of 
a third voltage placed on a metal mesh or grid near the cathode. 
After passing between the deflecting plates, the beam is allowed 
to impinge on a fluorescent screen which glows brightly at the 
point where the electrons hit it. The combination makes il 
possible to obtain a luminous graph relating the two applied 
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voltages. Thus, if the deflecting voltages are simple harmonic waves 
whose periods arc integrally related, the spot will trace out a pattern 
.similar to the classical ones formed optically by the tuning forks of 
Jules Antoine Lissajous. 

A typical ai^plication of the oscillograph Is illustrated by the accom- 
panying figure. In order to form this pattern the voltage acro&s the 
horizontal deflecting plates was changed at a uniform rate for about one- 
thirtieth of a second, causing the spot to move from the left side of 
the screen to the right with coastant velocity. 



I FIRST •} 

At the ssimc time the letter a as in “Britonnica” was spoken into a 
microphone. The varying .sound pressure at the microphone gave rise 
to a proportional voltage, and this after amplification was applied to 
the vertical plates re.suliing in a graph of the time variation of sound 
pressure. 

Almost any graph can be jiiotted on the oscillograph by generating 
horizontal and vertical voltaps proportional to the lengths, \elocitie.s 
or other quantities to be studied. The main power of the device comes 
from the extreme speed with which events can be recorded: trace speeds 
of 200 in. in one-millionth of a second have been utilized. 

Manv variations of the oscillogratih tube have been made since the 
early one of Ferdinand Braun in 1X97. Some for uttrafast measure- 
ments use patterns of micro.scopic dimensions; others for lecture pur- 
poses project the graphs on 11 movie screen. It has become perhaps the 
instrument most gerieially u.se(l by radio laboratories and also by radio 
repairmen. It finds increa.sing use in almost all branches of engineering 
and science. 

{See also C’AniUDE Kays; Radar; Tklk vision.) 

BiHUooKAi'jn.- F. Braun, “Variable Current Apparatus,*' Ann. d. 
Ph\\\., 60 552-5«;q (i«g7) ; J. Zennerk, “Photographic I'urrent Curves,” 
Ann. d, 85.^ (i8gg); J. J. Thom.son, “Cathode Ray.s,” 

Philosophical Magazine t scries 5, vol. 44, p. 294 (Oct. 1897); L. E. 
Siwdlund, “Cathode- Ray Tubc.s,’’ in Electrical Engineers Handhookt 
cd by H. Pender and K. Mcllwain, 4th ed., 2:15 41 (New York, 1950; 
London, (L. B. A.) 

CATHODE RAYS are the streams of negatively charged 
particles leaving the cathode in a di.scharge tube containing a gas 
at a b)w pressure (sec Electricity, Conduction of; Conduction 
in Cast's). 'J'he cathode rays consist of electrons (sec Electron, 
'rjiK). Cathode rays have many applications, one of the chief 
being Ibe e.xcitation of X-rays by the impinging of swift electrons 
against a hard anticatbode (see al.so Coolidc.e Tithe; X-Rays, 
Xatcrk of; SPEt'TRo.scorv, X-Ray). This bombardment, be- 
sides exciting X-rays, generates a considerable amount of heat and 
the anti-cat hofic can be used as a cathode ray furnace for melting 
small (juanlilies of metal, etc. Forms of apparatus making use of 
(lie deflection of a beam of cathode rays by magnetic and electric 
fields are the cathode ray oscillograph, or cathode ray tulie, which 
indicates the variation and values of ait alternating current or 
voltage [sec Instruments, Electrical Measurinc;), and the 
cathode ray manometer, in w'hich a change of pressure is com- 
municated to tourmaline crystals which become electrically 
charged (sec Electricity) and produce an electric field which is 
measured by a cathode ray oscillograph. 

CATHOLIC, derived from a Greek word meaning “universal” 
and used by ecclesiastical writers since the 2nd century to dis- 
tinguish the church at large from local communities or heretical 
and schismatic sects. A notable exposition of the meaning of 
the term, as it had developed during the first three centuries, was 
given by Cyril of Jerusalem (348) : the church is called catholic 
on the fourfold ground of its world- wide extension, its doctrinal 
completcne.ss, its adaptation to the needs of men of every' kind, 
and its moral and spiritual perfection (Catech., xviii, 23). The 
theory that what has been universally taught or practised is 
true was first fully developed by St. Augustine in his controversy 
with the Donatists (393-420), but it received classic expression 
in a paragraph of St. Vincent of Lcrin’s Commonitorium, ii, 6 
(434)1 from which the well-known formula, quod ubique, quod 


semper, quod ab omnibus creditum est, is derived. St. Vincent 
maintained — curiously enough apropos of an extreme Augustin- 
ian theory of grace — that the true faith was that iVhich the 
church professed throughout the world in agreement with an- 
tiquity and the consensus of distingui.shed theological opinion in 
former generations (cf. op. cit., ii, 3, 6, xx). Thus the term 
tended to accpiire the sense of orthodox. 

Some confusion in the history of the term has been inevitable 
as various groups, which have been condemned by Rome as 
heretical or schismatic, have not renounced their claim to the 
note of catholicity, so that in the modern world not only the 
Roman Catholic Church but also the Eastern Orthodox Church, 
the Anglican Church, and a variety of national churches and 
minor sects claim to be Catholic, if not the only true Catholic 
Church. From this point of view the meaning attached to the 
term “Catholic” and the claim to catholicity will be conditioned 
by the theory of the nature and constitution of the church 
accepted, being rigid and exclusive or tolerant and comprehensive 
as that is rigid or tolerant. The earlier theologians of the Anglican 
Church were primarily interested in proving the agreement of 
the Anglican theology with the teaching of the ante-Nicene 
Fathers, but with the Oxford movement a school of theologians 
arose who interpreted the Catholicism of the Church of England 
in a much wider sense. A product of this school was the so-called 
“Branch theory” of the church, which maintained that the Angli- 
can, Roman and Eastern Orthodox Churches were all branches 
of the one true Catholic Church, and that reunion could be 
achieved by concessions of these three divisions on controversial 
questions which divided them without affecting their catholic 
character. But thi;s theory has been repeatedly condemned by 
Roman theologians. It has also failed to recommend it.self to 
the Eastern Orthodox Church. (See also Orthodox Eastern 
Church.) 

Bibi.iogwavhy.- j. H. Newman, Essays Critical and Historical, (E.ssay 
X, “The Cathulirity of the Anglican ('hurch”) ; Ch. Gore, CaihoUrism 
and Roman Catholicism (1023); M. J. Congar, Divided Christendom 
(London, 1939). For further lublioerarihical data sec Christendom 
(Chicago, 1035- )» an oecumenical re\'ifw puldished by the American 
Sections of the World Conference on Faith and Order. 

CATHOLIC APOSTOLIC CHURCH, THE, a religious 
community often called “Irvingites,” though neither actually 
founded nor anticifiated by Edward Irving (<7.t'.). lr\'ing\s rela- 
tion to this community was, according to its members, somewhat 
similar to that of John the Baptist to the early Christian Church, 
i.e. he was the forerunner and prophet of the coming dispensation, 
not the founder of a new sect; and indeed the only connection 
which Irving seems to have had with the existing organization of 
the Catholic Apostolic body was in “fostering .spiritual persons w’ho 
had been driven out of other congregations for the exercise of their 
.spiritual gifts.” Shortly after Irving’s trial and depo.sition ( 1 832), 
certain persons were, at some meetings held for prayer, designated 
as “called to be apostles of the Lord” by certain others claiming 
prophetic gifts. In the year 1835, six months after Irving’s death, 
six others w’cre similarly designated as “caUed” to complete the 
number of the “twelve,” who were then formally “separated,” by 
the pastors of the local congregations to which they belonged, to 
their higher office in the universal church on the 14th of July 1835. 
This separation is understood by the community not as “in any 
.sense being a schism or separation from the one Catholic Church, 
but a separation to a special work of blessing and intercession on 
behalf of it.” The “apostles” always held the supreme authority, 
though, as their number dwindled, “coadjutors” were appointed to 
a.ssist the survivors, and to exerci.se the functions of the “aposto- 
late.” The last “ajHistlc” died on the 3rd of February 1901. 

For the service of the church a comprehensive book of liturgies 
and offices was provided by the “ajiostles.” It dates from 1842 
and i.s based on the Anglican, Roman and Greek liturgies. Lights, 
iricen.se, vestments, holy water, chrism, and other adjuncts of wor- 
ship are in constant use. The ceremonial in its completeness may 
be seen in the church in Gordon Square, London, and elsewhere. 
The community has always laid great stress on symbolism, and 
in the eucharist, while rejecting both transubstantiation and con- 
substantiation, holds strongly to a real (mystical) presence. It 
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stresses alsj the '‘phenomena*’ of Christian experience and deems 
miracle and mystery to be of the essence of a spirit-filled church. 

Each congregation is presided over by its “angel” or bishop 
(who ranks as aiigel-pastor in the Universal Church) ; under him 
are four-and-twenty priests, and with these are the deacons, seven 
of whom regulate the temporal affairs of the church — besides 
whom there are also “sub-deacons, acolytes, singers and door- 
keepers.” 'rhe priesthood is supported by tithes. 

Sec J. G. Simpson, art. “Irving and the Catholic Apostolic Church** 
in Hastings* Encyclopaedia of Religion and Ethics; and for further 
details of doctrines, ritual, etc., R. N. Hosworth, Restoration of 
Apostles and Erophris, Readin^is on the Liturgy, The Church and 
Tabernacle and The Purpose of God in Creation and Redemption 
(6th ed., 1888) ; G. Miller, History and Doctrines of Irvingism (1878). 

CATHOLIC ElilANCIPATION, the movement for the 
abolition of the penal laws against Catholics. {See English His- 
tory; Irklam); Roman Catholic Church.) 

CATHOLIC UNIVERSITY OF AMERICA, THE, an 

institution of higher education at Washington, D.C., founded at 
the third plenary council of Baltimore in 18184. The constitutions 
of the university were approved by Rope Leo XIII, and the grad- 
uate school of sacred sciences was opened Nov. 13, 1889. A 
school of philosophy and social sciences w’as inaugurated in 1895, 
followed by the school of law (1895) and the school of canon 
law (1923). A reorganization of the schools took place in 1930, 
when all courses in philosophy, letters and sciences, except tech- 
nological, were grouped under the graduate school of arts and 
sciences and the college of arts and sciences. The technological 
courses were grouped under a school of engineering and architec- 
ture. Schools of social work, nursing education and social science 
were later added. In 1942 the university’s teaching staff num- 
bered 231. The enrolment was 2,027, of whom 1,029 were re- 
ligious students and 998 lay students. 

CATILINE (Lucius Sergius Cattuna) (c. 108-62 b.c.), 
a member of an ancient but impoverished patrician family of 
Rome, lie was a supporter of Sulla, and during the proscription 
he was conspicuous for his greed and cruelly. He was guilty of 
at least one murder. In 77 he was a quaestor, in 68 praetor 
and in 67-66 governor of Africa. His impeachment for extor- 
tion having disqualified him as a candidate for the consul- 
ship, he formed a conspiracy, behind which, in all probability, 
were Crassus and Caesar. The new consuls were to be murdered 
on Jan. i, but the plot — the execution of which w^as deferred (ill 
Feb. 5 — failed. Soon after, Catiline was acquitted through bribery 
in the trial for extortion. His scheme widened. The city was to 
be Tired; those who opposed the revolution were to be slain; all 
debts were to be caiuellcd; there was to be a proscription of 
wealthy citizens. Catiline intended to secure the consulship for 63 
w'ith C. Antonius as colleague, but Cicero got first place, and 
C'atiline was defeated. C. Antonius, in whom Catiline hoped to 
find a supporter, ^Yas won over by his colleague Cicero. Before 
the next comitia lunsidaria assembled, the orator had given so 
impressive a warning of impending danger that Catiline was once 
more rejected (63), and the consuls were invested with absolute 
authority. Catiline now resolved upon open war; preparations 
were set on foot throughout Italy, esfiecially in Etruria, where re- 
volt was raised by C. Manlius (or Mallius), one of Sulla’s vef erans. 
A plan to murder ( icero in his own house on the morning of Nov. 
7 was frustrated. On the next day Cicero attacked ('atiline so 
vigorou.sly in the senate (in his first Catilinarian oration) that he 
fled to his army in Etruria. Next day Cicero awoke ihe terror of 
the people by a second oration delivered in the forum, in conse- 
cjiience of which Catiline and M,iiilius were declared public ene- 
mies, and the consul i\n!onius was de.spatched with an anny against 
them. Meanwhile the conspirators in the city tried to induce some 
Gallic envoys who happened to be in Rome to join them. The plot 
was betrayed to Cicero, at whose instigation documentary evi- 
dence was obtained, implicating Lentulus and others. They were 
arrested, proved guilty and on Dec. 5 f)ut to death in the under- 
ground dungeon on the slope of the Capitol. This act was after- 
wards attacked as a violation of the constitution, on the ground 
that the senate had no jiower of life and death over a Roman 
citizen. In the beginning of 62 Catiline saw his legions shut in 


between those of Mctellus Celer and C. Antonius. Near Pistoria 
he was completely defeated by Antonius, and himself fell in the 
battle. It must not be forgotten that our authorities for this con- 
spiracy were all members of the aristocratic party. Some of the 
incidents given as facts by Dio Ca.ssius are absurdities; and Cicero 
paid more regard to the effect than to the truthfulness of an 
accusation. We find him at one time seeking a political union wdth 
Catiline; at another, declaiming against him as a murderer and 
profligate. Lastly, though Sallust’s vivid narrative is consistent 
throughout, it is obvious that he cherished very bitter feelings 
against the democratic party. Nevertheless, we cannot regard 
Catiline as an honest enemy of the oligarchy, or as a disinterested 
champion of the provincials. 

See E. S. Beesley, CaiiUne, Clodius and Tiberius (1878) ; E. von 
Stern, Caiilina und die Parteikampfe in Rom 66-63 (1883) ; C. Thiau- 
court, Rtude sur la conjuration de CatiUne (1887); J. E. Blondd, 
Ilistoire economique de la conjuration de Catiline (1893) ; Gaston 
Boissier, La Conjuration de Catiline (1905), and Cicero and his 
Friends (Eng. trans.) ; E. G. Hardy, “The Catilinarian Conspiracy — 
a re^study of the Evidence,** Journal of Roman Studies (1917); W. 
II. Hcitland, The Roman Republic (1923) ; T. Rice Holmes, The. 
Roman Republic ch. IV., and part II. pp. 446-47.? (1923); Tyrrell 
and Purser's ed. of Ciccro*s Letters (index vol. s.v. “Sergius Catilin^'*). 

CATINAT, NICHOLAS (1637-1712), marshal of Trainee, 
was born on Sept, i, 1O37, in Paris, entered the Gardes Fran^aises 
at an early age, and distinguished himself at the siege of Lilleun 
1667. He served with great credit in the campaigns of 1676-JfS 
in Flanders, was employed against the Vaudois in 1686, and after 
taking part in the siege of Philipshurg at the opening of the Wir 
of the League of Augsburg, he was appointed to command the 
French troops in the south-eastern theatre of W'ar. In 1690 he 
conquered Savoy, and in 1691 Nice; the battle of Staffarda, Nvon 
by him over the duke of Savoy in 1690, and that of Marsaglia in 
1693, were among the greatest victories of the time. In 1606 
Catinat forced the duke to make an alliance with France, lie had 
in 1693 been made a marshal of France. At the beginning of 
the War of the Spanish Succession, Catinat was placed in charge 
of operations in Italy, but he was hampered l)y the orders of the 
court and the insufficiency of the forces for their ta.sk. He suffered 
a rever.se at Carpi (1701) and w\as .soon superseded by Villcroi, 
to whom he acted as scrond-in-command during the campaign of 
Chiari. He died at St. Gratien on Feb, 25, 1712. 

CATION, a positively charged particle or ion which moves 
toward the negative elec trode (cathode) during an electrolysis or 
an electrical discharge. The cation consists of a single atom or a 
group of atoms (radical) and bears a specific number of unit posi- 
tive charges equal to its electrovalcncc. Tlie .silver ion (.Ag*) and 
the ammonium ion (NII4’) arc both univalent cations while 
mercurous ion (Hgz**) and cupric ion fCu*’^) arc bivalent cations. 
In solution the ion is usually in combination with a number of 
the solvent molecules. (See also Electricity; Electricity, 
Conduction of: Conduction in Liquids; Electrochemistry.) 

(J. B. Ps.) 

CATKIN or AMENTUM, a pendulous spike of simple llow'- 
ers separated by bracts, found in many trees, as, for example, wil- 
low and poplar. 

(See Flower.) 

CATLETTSBURG, a residential city of northeastern Ken- 
tucky, l\S.. on the Ohio river at the mouth of the Big Sandy, 
where Ohio. We.st Virginia and Kentucky meet; the county seat 
of Boyd county. It is on federal highway 60 and the Chesapeake 
and Ohio railway. 

The population in 1950 was 4,750; it was 4,524 in 1940 by the 
federal cen.sus. 

Oil refining and chemicals are the principal industries. 
CATLIN, GEORGE (1796-1872), American ethnologist, 
was born at Wilkes-Barre (Pa.), in 179O. He was educated as a 
lawyer and practised in Philadelphia for two years; but art was 
his favourite pursuit, and forsaking the law he established himself 
at New York as a portrait painter. In 1832, realizing that the 
American Indians were dying out, he resolved to rescue their 
types and customs from oblivion. With this object he spent many 
years among the Indians in North and South America. He lived 
with them, acquired their languages, and studied very thoroughly 
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their habits, customs and mode of life, making copious notes and 
many studies for paintings. In 1840 he came to Europe with his 
collection of paintings, most of which arc now in the National 
museum, Washington, as the Catlin gallery; and in the following 
year he published the Manners, Customs and Condition of the 
North American Indians in two volumes, illustrated W'ith 300 en- 
gravings. This was followed in 1844 by The North American 
Portjolio, containing 25 plates of hunting scenes and amusements 
in the Rocky mountains and the prairies of America, and in 1848 
by EiKht Years' Travels and Residence in Europe. Tn i86r he 
published a curious little volume, in “manugraph," entitled The 
Breath of Life, on the advantage of keeping one's mouth habitu- 
ally clo.sed, especially during sleep; and in i 80 S Last Rambles 
amongst the Indians of the Rocky Mountains and the Andes. He 
died in Jersey city (N.J.), on Dec. 22, 1872. 

See W. II. Miner, George Catlin with an annotated bibl. (1901) ; also 
My Life Among the Indians (cd. by N. G. Humphreys, 1909). 

CATO, DIONYSIUS, the supposed author of the Dionysii 
Catoms Distir ha de Moribns ad Filium. In the middle ages the 
author of the Disticha was supposed to be Cato the elder, who 
wrote a Carmen dc Moribus, but extracts from this in Aulus 
(iellius show that it was in prose. Nothing is really known of the 
author or date of the Disticha; it can only be assigned to the 3rd 
or 4lh century a.d. It is a small collection of moral apophthegms, 
nionoilieislic in character, not specially Christian. The book had 
a great reputation in Hie middle ages, and was translated into 
many languages; it is fretpjcntly referred to by Chaucer, and 
in t.) 83 a translation was issued from Caxton’s pre.ss at West- 
minsler. 

.S<# iMlitions by F. Haulhal (1S60), with full account of mss. and 
c.ivh editions, and G. Nemeth v (.1895), with critical notes; Hng, 
trail'-, by (lui.sc (Madison, iotj); see also F. /arncke, Der dent sc hr 
Cato (iS!;;?), a hislor\ of midiUe age Cterman translations; J. N’ehab, 
Ih'r nllf Ufdtu hr (1870) ; F. Bisihoff, Prolegomean zum sogenann- 
tru ldrii\'dn\ Cato (iSo, 0 . in wliieh the name is diseu^sed; F. Ples^K 
Potstr Id! me (loog), for mediaeval translations and editions see 
Teuffel, Hist, id Roman Lit. § 398, 3. 

CATO, MARCUS PORCIUS (95-46 B.C.), Roman philos- 
oplier, tailed L tirensis. On the death of his parents he was brought 
Ilf I in the house of his uncle, M. Livius Drusus. After serving in 
the ranks against Spartacus n.c.) he acted a.s military tribune 
(07 ) in Macedonia. On his return he became quaestor, and showed 
.so much zeal and integrity in the management of the public 
acuiunts that he obtained a provinckil appointment in Asia, 
where he strengthened his reputation. He admired the discipline 
which Lucullus had enforced in hi.s ow'ii ea.stern command, and 
sufiported his claims to a triumph, while he opposed the preten- 
sions of Pompey. As tribune in 02 he prosecuted L. Licinius 
Murena, consul-elect, for bribery. Cato sufiported Cicero at the 
lime of the conspiracy of (\atilme and voted for the execution of 
the conspirators, thus incurring the resentment of Julius Caesar, 
who did his utmost to save them. 

Cato was now regarded as one of the leaders of the senatorial 
nobility. He vainly opjiosed Caesar’s candidature for the con- 
sulship in 59, and his attcmfit, in conjunction with Bibulus, to 
firevent the jiassing of Caesar’s agrarian law proved unsuccessful. 
Vet he was still an obstacle of sufficient importance for the 
triumvirs to de.sirc to get rid of him. At the instigation of Caesar 
he was sent with a mission to settle the affairs of Cyprus (58). 
On hi.s return two years later he continued to struggle against 
the combined powers of the triumvirs in the city, and became 
involved in scenes of violence and riot. He obtained the practor- 
shij) in 54, and endeavoured to suppress bribery, in which all 
parties were equally interested. He failed to attain the consul- 
ship, and had made up his mind to retire from public life when the 
civil war broke out in 49. He realized that the sole chance for the 
free state lay in supporting Pompey, whom he had formerly 
opposed. At the outset of the war he was entrusted with the 
defence of Sicily, but finding it impossible to hold the island he 
joined Pompey at Dyrrhachium. He was not pre.sent at the battle 
of Pharsalus, and after the battle, when Pompey abandoned his 
Piirty, Cato led a small remnant of their forces into Africa. After 
his famous march through the Libyan deserts, he shut himself up 


in Utica, and even after the decisive defeat at Thapsus (46), in 
spite of the wishes of his followers, he determined to keep the 
gates closed till he had sent off his adherents by sea. When the last 
of the transports had left the port he cheerfully dismissed his 
attendants, and soon afterwards stabbed himself. 

He had been reading, wt are told, in his last moments Plato’s 
dialogue on the immortality of the soul, but his own philosophy 
had taught him to act upon a narrow sense of immediate duty 
without regard to the future. He comeived that he was placed in 
the world to play an active part, and when disabled from carrying 
out his principles, to retire gravely from it. He had lived for the 
free state, aiul it now seemed his duty to perish with it. In politics 
he was a typical doctrinaire, blind to the fact that his national 
ideal was an anachronism. The only composition by him which wc 
possess is a letter to Cicero (Ad. Fam. xv. 5). The school of the 
Stoics, which took a leading part in the history of Rome under the 
earlier emperors, looked to him as its saint and patron. Immedi- 
ately after his death Cato’s character became the .subject of dis- 
cu.s.sion; Ciceros panegyric Cato was an.swcred by Cae.sar in his 
Aniiaito. Brutus, dissatisfied with Cicero’s work, produced an- 
other on the same subject; in Lucan Cato is represented as a 
model of virtue and disinterestedness. 

See his Life by Plutarch; also C. W. Oman, Seven Roman Stales^ 
men of the Later Re public , Cato . . . (1902) ; Momm.sun, Hist, of 
Rome (Eng. trans.), bk. v. ch. v. ; Gaston Boissier, Ciecro and his 
Friends (Eng. trans., 1897); esp. pp. 277 foil; Wardc Fowler, Social 
Life at Rome (1909). 

CATO, MARCUS PORCIUS ( 234-1 4Q 15 .C.), Roman 
statesman, surnamed “The C'ensor” or “The Elder,” was born 
at Tu.sculum of an ancient plebeian family. He was bred to agri- 
culture, but, having attracted the notice of L. Valerius Flaccus, 
he was brought to Rome, and became successively ciuaestor (204), 
aedile (199), praetor (198), and consul (195). During his term 
of office he vainly opposed the repeal of the Lex Appia, to restrict 
extravagance on the part of women. Meanwhile he served in 
Africa, and took part in the campaign of Zama (202). He held 
a command in Sardinia and again in Spain, which he subdued with 
great cruelty, thereby gaining a triumph (104). In the year 191 
he acted as military tribune in the war against Antiochus III. of 
Syria. If he w\as not personally engaged in the prosecution of the 
Scipios (Africanus and Asiaticus) for corruption, it was his spirit 
that animated the attack upon them. Cato's enmity dated from 
the African campaign when he quarrelled with Scipio for his lavish 
distribution of the spoil amongst the troops, and his general 
luxury and extravagance. 

Cato opposed the spread of the new Hellenic culture which 
threatened to destroy ancient Roman simplicity. His purpose was 
shown most clearly in the discharge of the censorship; hence his 
title of “Censor.” He revised with unsparing severity the lists of 
senators and knights, ejecting the men whom he judged unw’orthy, 
cither on moral grounds or from want of means. The expulsion 
of L. Quinctius Flamininus for cruelty was an example of his rigid 
justice. His regulations against luxury were very stringent, and 
he supported the Lex Orchia (181) and Lex Voconia (i6g). He 
repaired the aqueducts, cleansed the sewers, prevented private 
persons drawing off public water for their own use, ordered the 
demolition of houses which encroached on the public way, and 
built the first basilica in the forum near the curia. He raised the 
amount paid by the publican for the right of farming the taxes, 
and at the .same time diminished the contract prices for the con- 
struction of public works. 

From the date of his censorship (184) to his death in 149, Cato 
held no public office, but continued to distinguish himself in the 
senate as the persistent opponent of the new ideas. Like many 
others he was shocked at the licence of the Bacchanalian myster- 
ies; and he urged the dismissal of the philosophers (Cameades, 
Diogenes and Critolaus), who came as ambassadors from Athens, 
on account of the dangerous nature of their views. Almost his 
last public act was to urge his countrymen to the Third Punic 
War and the destruction of Carthage. In 157 he was one of the 
deputies sent to arbitrate between Carthage and Numidia and was 
so struck by Carthaginian prosperity that he was convinced that 
the security of Rome depended on the annihilation of Carthage. 
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From this time, in season and out of season, he kept repealing the 
cry: “Dclcnda est Carthago” (“Carthage must be destroyed”). 

Cato regarded the family as the germ of the State, and proved 
himself a hard husband, a strict father, a severe and cruel master. 
There was little difference apparently, in the esteem in which he 
held his wife and his slaves; his pride alone induced him to take 
a wanner interest in his sons. The Romans respected this behav- 
iour as a traditional example of the old Roman manners (Livy 
xxxix. 40). 

Cato was the first Latin prose writer of any importance, and the 
first author of a history of Rome in Latin. His treatise on agri- 
culture {De Af*ricuUura or Dc Re Rustica) is the only work by 
him that has been preserved. It contains a miscellaneous collec- 
tion of rules of good husbandry, conveying much curious in- 
formation on the domestic habits of the Romans of his age. His 
most important work OripneSf in seven books, related the history 
of Rome from its earliest foundations to his own day. Plis 
speeches, of which 150 were collected, WTre chiefly directed 
against the young nobles of the day. He also wrote a set of 
maxims for the use of his son {Praecepta ad Filium) and some 
rules for everyday life in verse {Carmen de Moribus), The col- 
lection of j)roverbs in hexameter verse, extant under the name 
of Cato, probably belongs to the 4th century a.d. {See Cato, 
Dionystos.) 

Btbliocraphy. — T here arc lives of Cato by Cornelius Nepos, Plu- 
tarch and Aurelius Yiitor, and many particulars nf his career and 
character are to be gathered from Livy and Cicero. Sec also G. Kurth 
Cal on Vamien (Bruges, 1872); F. Marcuici Studio critic o suite Opere 
di Catnne il Ma^f^iore (1902). The best edition of the De Agricullura 
is by H. Keil (1884-91), of the fragments of the Ori^ines by H. Peter 
(1883) in liistnricorum Romanorum FroKmentaf of the fragments 
generally by H. Jordan (i860) ; see also J. Wordsworth Fragments and 
Specimens of liarly Latin (1874) ; Mommsen Hist, of Rome (Eng. 
trans.) bk. iii. ch. xi. and xiv.; Warde Fowler Social Life at Rome 
(1909). 

CATO, PUBLIUS VALERIUS, Roman poet and gram- 
marian, was born about 100 b.c. He was the leader of the “new” 
school of poetry {poelae novi, as Cicero calls them). Its followers 
rejected the national epic and drama in favour of the artificial 
mythological epics and elegies of the Alexandrian school. The 
great influence of Cato is attested by the lines: — 

Cato grammaticus, T^atina Siren 
Qui solu'ii legit ac facit poetas.^ 

Our information regarding his life is derived from Suetonius 
{Dc Grammaticis, 11). He was a native of Cisalpine Gaul, and 
lost his property during the Sullan disturbances before he had 
attained his majority. He lived to a great age and during the 
latter part of his life was very poor. In addition to grammatical 
treatises, Cato wrote a number of poems, the best known of 
which w'cre the Lydia and Diana. In the Indignatio (perhaps a 
short poem) he defended himself against the accusation that he 
was of servile birth. It is probable that he is the Cato mentioned 
as a critic of Lucilius in the lines by an unknown author prefixed 
to Horace, Satires, i. 10. 

Among the minor poems attributed to Virgil is one called Dirae 
(or rather two, Dirae and Lydia) . The Dirae con.slsts of imprecations 
against the estate of which the writer has been deprived, and where 
he is obliged to leave his beloved Lydia; in the Lydia, on the other 
hand, the estate is envied as the possessor of his charmer. Jo.seph 
Justus Scaligcr was the first to attribute the poem (divided into two 
by F. Jacobs) to Valerius Cato, on the ground that he had lost an 
estate and had w'ritten a Lydia. The balance of opinion is in favour 
of the Dirae being assigned to the beginning of the Augustan age, 
although O. Ribbeck supports the claims of Cato to the authorship. 
The best edition of these poems is by A. F. Nake (1847), with 
exhaustive commentary and excursuses; a clear account of the ques- 
tion will be found in M. Schanz’s Geschickie der rdmischen Literatur; 
for the “new” school of poetry see Mommsen, Hist, of Rome, bk. v. 
ch. xii.; F. Plessis, Poisie latine (1909), 188. 

CATS, JAKOB (1577-1660), Dutch poet and humorist, was 
bom at Brouwershaven in Zeeland. He studied law at Leyden 
and at Orleans, and, returning to Holland, settled at The Hague, 
where he began to practise as an advocate. His pleading in de- 
fence of a wretched creature accused of witchcraft brought him 
many clients and some reputation. He had a serious love affair 

^“Cato, the grammarian, the Latin siren, who alone reads aloud the 
works and makes the reputation of poets.” 


about this time, which was broken off on the very eve of marriage 
by his catching a tertian fever which defied all attempts at cure 
for some two years. For medical advice and change of air Cats 
went to England, where he consulted the highest authorities in 
vain. He returned to Zeeland to die, but was cured mysteriously 
by a strolling quack. He married in 1602 a lady of some property, 
Eli.sabeth von Valkcnburg, and thenceforward lived at Gryps- 
kerke in Zeeland, where he devoted himself to farming and poetry. 
His best works are : Emblemata or Minnebeeldcn with Maegden- 
plicht ( 1618) ; Spiegel van den ouden en nieuwen Tijt (1627) ; Hou- 
wedijek . . . (1625); Selfstrijt (1620); Ouderdom en Buyten^ 
levcn op. Zorgh-Vliet (1655); and Gedachten op. slapelooze 
nachten (1661). In 1621, on the expiration of the 12 years* truce 
with Spain, the breaking of the dykes drove him from his farm. 
He was made pen.sionar>' (stipendiary magistrate) of Middclburg; 
and two years afterwards of Dort. In 1627 Cats came to England 
on a mission to Charles I., who made him a knight. In 1636 he 
WMs made grand pensionary of Holland, and in 1648 keeper of 
the great seal; in 1651 he resigned his offices, but in 1657 he was 
sent a second time to England on what ])roved to be an un.success- 
ful mission to Cromwell In the seclusion of his villa of Sorgv|ict, 
near The Hague, he lived from this time till his death, occui)ie|l in 
the composition of his autobiography {FAghty-two Years of ^A/y 
Life, first printed at Leyden in 1734) and of his poems. He is itill 
.spoken of as “F'athcr Cats*’ by his countrymen. \ 

Cats was contemporary with Hooft and Vondcl and other dis- 
tinguished Dutch writers in the golden age of Dutch literature, 
but his Oningist and Calvinistic opinions separated him from the 
liberal .school of Am.sierdam i)t)ets. He was intimate with Con- 
stantin Huygens, who.'se political opinions were more nearly in 
agreement with his own. For an estimate of his poetry see 
Dutch Lancu.vge and Literati- rk. Hardly known outside Iloh 
land, among his own people for nearly two centuries his work en- 
joyed an enormous popularity. 

See G. Derudcler, Vn podtc nMandais: Cats, sa vie, son oeuvre 
(Calais, iSq 8) ; G. Kalff, JaLoh Cats (1902). 

CAPS-EYE, a name given to several distinct minerals, their 
common characteristic being that when cut with a convex sur- 
face they display a luminous band, like that seen by reflection in 
the eye of a cat. (i) Precious, oriental or chrysoberyl cat’s-cye. 
This, the rarest of all, is a chatoyant variety of Lhry.sobcryl (q.v.), 
showing in the finest stones a very sharply defined line of light. 
(2) Quartz cat’s-eye. This is the common form of cat’s-cye, in 
which the effect is due to the inclu.sinn of parallel fibres of as- 
bestos. It is obtained chiefly from Ceylon, but, though coming 
from the east, it is often called “occidental cats-eye” — a term 
intended simply to distinguish it from the finer oriental stone. It 
is readily distinguished by its inferior den.sity, its specific gravity 
being only 2.65, while that of oriental cat’s-cye is as high as 3.7. 
A greenish fibrous quartz, cut as cat's eye, occurs at Hof and 
some other localities in Bavaria. (3) Crocidolite cat's-cyc, a 
beautiful golden brown mineral, with silky fibres, found in Griqua- 
land West, and much used in recent years as an ornamental stone, 
sometimes under the name of “South African cat'.s-eye.” It con- 
sists of fibrous quartz, coloured with oxide of iron, and results 
from the alteration of crocidolite {see Asbestos). (4) Corundum 
cat’s-cye. In some asteriated corundum the star is imperfect and 
may be reduced to a luminous zone, producing an indistinct cat’s- 
cye effect. (f' - W. R.) 

CATSKILL, a village of New York, U.S., on the west bank 
of the Hudson river, 35 mi. S. of Albany; the county scat of 
Greene county. It is on federal highway 9W, and is .served by 
the West Shore branch of the New York Central railroad. Popu- 
lation (1950) 5.336; (1940) 5.429- Catskill is a summer re.sort, 
and is the gateway to the Catskill mountain region. Near by 
is the spot where Rip Van Winkle had his fabled sleep of 20 
years. At Leeds, on the Mohican trail just northwest of the vil- 
lage, is a beautiful stone arch bridge of the 18th century. The 
bridge was reconstructed after an old design in 1939 by the high- 
way department of the state. The first settler there was Derrick 
Teunis van Vechten, in 1680. The village was incorporated in 
1S06. 
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CATSKILL MOUNTAINS, a group of moderate elevation 
pertaining to the Allegheny plateau and not included in the Ap- 
palachian system because they lack the internal structure and 
general parallelism of topographic features which characterize 
the Appalachian ranges. They are situated mainly in Greene and 
Ulster counties in the state of New York, with minor sections 
extending into Delaware and Schoharie counties. The Catskills 
ri.se to about the general height of the Highlands of Scotland or 
the Harz mountains of Germany, the group containing many 
summits above 3,000 ft. elevation and half a dozen approaching 
4,ooo» Slide mountain (4,204 ft.) and Hunter mountain (4,025 
ft.) being the only ones exceeding that figure. 

I'hc Catskills were not subject to the general folding which 
marked the elevation of the main ridges of the Appalachians. 
This gives the mountains the features of a carved plateau with 
scenery of a subdued type. There arc, however, a number of 
rugged precipices on their outer faces and a number of deeply 
worn gorges called “cloves.” Stony clove and Kaaterskill clove 
are picture.sque gorges, the latter containing three cascades having 
a total fall of about 300 ft. The Devassego falls of the Scho- 
harie are also strikingly picture.sque. Some of the views which 
have become noted for their magnificent panorama are Pine 
Orchard ledge, where there is an unobstructed view of the moun- 
tain region of Mas.sachusetts, Vermont and New Hampshire; 
Kaaterskill knob, North Mountain outlook, Sun.set rock, Prospect 
rock, and others. The mountains are, as a whole, well wooded 
quite up to their summits — ^jiine, spruce, oak, hickory, beech, 
mai)le, rhododendron and mountain laurel being common. The 
almost total absence of lakes is remarkable. 

CATT, CARRIE LANE CHAPMAN (1859-1947), U.S. 
leader in the woman suffrage and peace movements, was bom in 
Ripon. Wis., Jan. g, 1859. She graduated from Iowa State college, 
Arnes, in 1S80. She married first Leo Chapman (1884; d. t886), 
then George W. Catt (1890; d. 1905). In iSgo she had her 
first .suffrage campaign experience under Susan B. Anthony in 
South Dakota. 

Mrs. Catt reorganized the National American Woman Suffrage 
a.ssorialiou on political district lines, 1909-15, so that in working 
for the vote women were trained for political action; she marshal- 
led these .sea.soncd campaigners, 1915-20, on a national .scale to 
influence congress to submit the 19th amendment enfranchis- 
ing women, and the .state legislatures to ratify it. After bitter op- 
position in the senate, congre.ss submitted the amendment in 1919, 
and it was ratified Aug. 26, 1920. Mrs. Catt reorganized the suf- 
frage as.sociation, then 2,000,000 strong, as the National League of 
Women Voters, 1919-20. 

In 1902 she founded the International Woman Suffrage alliance, 
which held its first congress in Berlin, 1904, and was its president 
until she retired at the congress in Rome, 1923, In 1911-T2, 
accomjianied by Alctla Jacobs of the Netherlands, she made a 
pioneer feminist voyage around the world. 

In 1925 she enlisted the co-operation of ii national women’s 
organizations in the National Committee on the Cau.se and Cure 
of War, to .start a campaign of education for U.S. participation 
in world organization for peace. Following World War II, she 
w'as vitally interested in the success of the United Nations, using 
her influence to have qualified women on certain commissions. 
She died on March 9, 1947. 

BinuooRAPiiY. — Mary Gray Perk, Carrie Chapman Catt; a Biography 
(1944); Susan B. Anthony and Ida H. Harper, History of Woman 
Suffrage, vol. 4, 5, 6 (1902-2 j). (M. G. P.) 

CATTANEO, CARLO (1801-1869), Italian philosopher 
and republican, was the founder of the review II Politccnico, He 
was the heart and soul of the Five Days of Milan (March 18-22, 
1848), and bitterly opposed the hegemony of Piedmont in Italy. 
On the return of the Austrians he fled to Lugano, and there he 
wrote his Storia della rivoluzione del 1848 and the Archivio trien- 
nale delle cose d*ltalia (3 vol., 1850-55)- An uncompromising 
opponent of Cavour, he steadfastly refused to stand for election 
to the Italian parliament owing to his inability to take the oath 
of allegiance to the monarchy. 

Set his Opere edite ed inedite, ed. by A. Bertani, 7 voL (Florence, 


1881-92), Scritti poUtici ed epislolari, cd. by G. Rosa and J. W. Mario 
(Florence, 1892) and Scritti siorici, Irtterari, etc.., ed. by C. Romussi 
(Milan, 1898). See also A. and J. Mario, Carlo Caltaneo (Florence, 
1884); E. Zanoni, Carlo Cattaneo nella vita e nelle opere (1898); G. 
Nolli, La Filosofia di Carlo Cattaneo (Crema, iQOi); G. Salvemini, 
Le pin belle pagine di Carlo Cattaneo (Milan, 1922). 

CATTANEO, DANESE DI MICHELE (1509-1573), 

Italian sculptor, born at Colonnata, near Carrara, pupil of Jacopo 
Sansovino in Rome. It is said he was taken prisoner three times 
by the Imperialists during the “Sacco di Roma” in 1527. He fled 
to Florence, where he carved the marble bust of Ales.sandro de 
Medici; and then joined Sansovino in Venice. He was employed 
by his ma.ster on sculptures for the Libreria di San Marco and 
the Zecca. Among his works in Venice are the “Apollo” crowning 
the fountain in the Zecca; the “St. Jerome” in San Salvatore, 
the figures on the tombs of Leon Loredano in SS. Giovanni e 
Paolo, and of Andrea Hadoer in the Scuola di S. Giovanni 
Battista. He also worked in Padua fur the church of Sant’ 
Antonio. The fine bust of Pietro Cardinal Bembo (1547) placed 
on the tomb in that church is by his hand. At Verona he built 
the tomb of Gian Fregoso in S. Anastasia with the help of his 
distinguished pupil Gerolamo Campagna. He returned to Padua 
in 1572, but death cut short his work on the reliefs for the Capella 
del Santo, which were completed by Campagna. Cattaneo was also 
a poet; his poems DelVamor di Marjisa (1562) were praised by 
Torquato Tasso. His grandson Nircolo collected his wTitings. 

CATTARO (Serbo-Croatian Kotor) ^ a seaport of the former 
kingdom of Montenegro, Yugoslavia. Pop. (1931) S,oii. The 

towm, which is Venetian in appearance, occupies a ledge between 
the Montenegrin mountains and the Bocche di Cat taro, a beautiful 
inlet of the Adriatic, which expands into five broad gulfs united 
by narrower channels, and forms one of the finest natural har- 
bours in the world. 

Callaro is strongly fortified; on the .seaward .side Castelnuovo 
(Serbo-Croatian, Erceg-novi) guards the main entrance to the 
Bocche; on the landward side, long walls run from the town to 
the castle of San Giovanni far above, while the barren heights of 
the Krivosie, toward Montenegro, arc crowned by .small forts. 

Cattaro is a Yugoslav city, divided almost equally between the 
Roman Catholic and the Orthodox creeds. It is the .seat of a 
Roman Catholic bishop with a cathedral containing some beauti- 
ful marble sculptures, a collegiate church and several convents. 
There is a secondary school, a naval college, an interesting naval 
mu.seum, and a forest school. Cattaro is famous for its lacemak- 
ing, and also docs an extensive trade in cheese. It is the chief 
port for Montenegro and Cetinje. Castelnuovo, a picturesque 

town, rose around the citadel built in 1377 by a Bosnian king. 

It has at various times been occupied by Turks, Venetians, 
Spaniards, Ru.s.sians, French, English and Austrians. The Ortho- 
dox convent of St. Sava, standing amid beautiful gardens, was 
founded in the i6th century and contains many fine specimens of 
17th-century silversmiths* work. 

Rhizoti, the modern port of Risano, from which a track leads 
into Montenegro, was a thriving “Illyrian” city as early as 229 
B.C., and gave its name to the Bocche, then known as Rhizonicus 
Sinus. Rhizon submitted to Rome in 168 b.c. and about the 
same time Ascrivium, or Ascruvium, the modern Cattaro, is first 
mentioned as a neighbouring city. Justinian built a fortress above 
Ascrivium in a.d. 535, after expelling the Goths, and a second 
town probably grew up on the heights around it. The city was 
plundered by the Saracens in 840 and by the Bulgarians in 1102. 
In the next year it was ceded to Serbia by the Bulgarian tsar 
Samuel, but revolted, and only submitted in 1184 as a protected 
state. It was already an episcopal sec, and in the T3lh century 
Dominican and Franciscan monasteries were established to check 
the spread of Bogomilism. In the 14th century it w'as one of the 
capitals of the Serbian state of Diokitiya, and Stephen Dushan 
(I331-55) had his mint there, while its commerce, rivalling that of 
Ragusa, provoked the jealousy of Venice. After the downfall of 
Serbia in 1389, it was .seized and abandoned by Venice and Hun- 
gary in turn, and finally passed under Venetian rule in 1420. It 
was besieged by the Turks in 1538 and 1657, visited by plague in 
1572, and nearly destroyed by earthquakes in 1563 and 1667. In 
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1707 it passed to Austria; in 1805 it was assigned to Italy; in 
1806 the Russians occupied it and Napoleon, to whom it had l^en 
ceded, took Ragusa in its stead. From 1807-13 it was united to 
the French empire; in the latter year, the Montenegrins aided by 
the British fleet held it for 5 months, and in 1814 it was restored 
by the Congress of Vienna to Austria, with whom it remained 
until 1918. During World War I the Montenegrins arrived be- 
fore Cattaro, which was a centre of submarine activity. The Slav 
sailors mutinied in 1918 and many of them were shot or im- 
prisoned. In igi8 it became part of Yugoslavia, but it was occu- 
pied in 1941 by Italy. 

G. Gclcidi (Gcli^£), Memorie storiche svUe Bocche di Cattaro 
.(Zara, 1880). 

CATTEGAT or KATTEGAT (Scand. “catVthroat*’), a 
strait formmg part of the connection between the Baltic and the 
North seas. It lies north and south between Sweden and Den- 
mark, and connects north with the Skaggerak and south through 
the Sound, Great Belt and Little Belt with the Baltic sea. Length 
about 150 mi., extreme breadth about 88 mi., area 9,840 sq.mi., 
mean depth not more than about 14 fathoms. (See Baltic Sea.) 
CATTELL, JAMES MCKEEN (1860-1944), U.S. psy- 

chologist and editor, born at Easton, Pa., May 25, i860, A.B. 
Lafayette, 1880, Ph.D. Leipzig, 1886, is known for his researches 
and for the organization of co-operation in science. After lecture- 
ships at Pennsylvania, Bryn Mawr and Cambridge universities, 
he was professor of psychology at Pennsylvania, 1888-91, the first 
chair in psychology. He was professor at Columbia, 1891-1917. 
In 1929 he was elected president of the International Congress 
of Psychology. With James M. Baldwin, Cattell was editor of the 
Psychological Review, 1894-1904. He reorganized Science in 
1894 and in 1900 it became the organ of the American Association 
for the Advancement of Science. In 1900 he took over Popular 
Science Monthly, later the Science MofUhly. He also edited the 
American Naturalist and School and Society, 1915-39. Cattell 
wa.s always interested in men of science and, in part as a tool in 
the study of development in science, he published (1906-39) 
American Men of Science, He organized the Psychological cor- 
poration in 1921 to promote psychological aid to industry and was 
long its president. Cattell died Jan. 20, 1944. (W. B, Pv.) 

CATrERMOLE, GEORGE (1800-1868), English painter, 
chiefly in water colours, was bom at Dickleburgh, near Diss, 
Norfolk, in August 1800. At the age of 16 he began working as an 
architectural and topographical draughtsman. Cattcrmole was a 
painter of no inconsiderable gifts, with great facility in pictur- 
esque resource. He was also a book illustrator. At the Paris ex- 
hibition of 1855 he received one of the five first-class gold medals 
awarded to British painters. He died on July 24, 1868. Among his 
leading works are “The Murder of the Bishop of Liege” (15th 
century), “The Armourer Relating the Story of the Sword,” “The 
Assassination of the Regent Murray by Hamilton of Bothwell- 
haugh,” and (in oil) “A Terrible Secret.” 

CATTLE. Tlie word “cattle,” which etymologically merely 
denotes a form of property and is practically synonymous with 
“chattel,” is by common usage a generic term for animals of the 
bovine race. The several animals that may be included under the 
term are usually divided into the following six groups: (1) buf- 
faloes (In^a, Africa, etc.); (2) bison (Europe and North Amer- 
ica); (3) the yak (Tibet, etc.); (4) the gaur, gayal and bantin 
(India and further India) ; (5) eastern and African domesticated 
cattle or zebu; and (6) western or European domesticated cattle. 
In addition to the two last-mentioned groups the India buffalo, 
yak, gayal and bantin have been domesticated. Apart from the 
buffaloes, which constitute a relatively primitive and rather dis- 
tinct type, all the species enumerated are rather closely related. 
The buffaloes do not hybridize with the members of the other 
groups, but all the rest can be interbred without difficulty and the 
hybrids, or at least the female hybrids, are quite fertile. {See 
also Aurochs; Bantin; Bison; Bovidae; Buffalo; Gaur; 
Gayal; Ox; Yak.)'‘ 

The oz was one of the earliest of all animals to be domesti- 
cated for agricultural purposes. In western Europe there is no 
evidence of domestication in Palaeolithic times but there are 


plentiful remains in the Swiss lake dwdlings and other deposits 
of Neolithic age. Domesticated cattle existed in Egypt about 
3500 B.C., and possibly much earlier, while Babylonian remains 
have been assigned to still more remote ages. 

In all likelihood the wild ancestors of European domesticated 
cattle belonged to one or more of the sub-species of the auroch 
or urus {Bos prinugenius) which were widely distributed in 
Europe, western Asia and northern Africa in prehistoric times. 
However, the earliest known domesticated ox in Europe was a 
very small, slenderly built animal, with short horns, bearing all 
•the marks of a prolonged existence under the care of man and 
contrasting very markedly with the contemporary wild urus. The 
conclusion has been drawn that the original domestication did not 
occur in western Europe; probably the little ox {Bos longifrons 
or Bos brachyceros), together with corresponding types of sheep 
and pig, was brought from Asia by Neolithic man in his migra- 
tions. Later, in the Bronze age particularly, a new and larger type 
of cattle, showing a closer resemblance to the European wild ox, 
made its appearance. Probably the Bos longifrons had been 
“graded up” by crossing with the wild type. The process was, 
however, not universal, and even today breeds like the Shetland, 
Jersey, Kerry and Brown Swiss show a marked resemblancjb to 
the Neolithic type. 

Whether the zebu had a separate origin from the western oK is 
not known; some authorities seek to relate it with the bantin or 
gayal. In shape, colour, habits and even in voice, it presepts 
many p>oints of difference from western cattle; but the most strik- 
ing of these, such as the presence of a hump, or the upward in- 
clination of the horns, are not constant. There exist in Africa, 
Spain, China, etc., breeds which are intermediate between zebu 
and European cattle, but it is likely that some, at least, of these 
have arisen from crossing. The economic value of cattle arose 
from the docility of the males for draught and the aptitude of 
the females for supplying milk in excess of the requirements of 
their offspring. Ultimately they were utilized as food but this was 
in a sense secondary, and among some races their flesh was re- 
garded, for religious or other reasons, as unfit for human consump- 
tion. The breeding and rearing of cattle for the primary purpose 
of supplying meat is a modem development. 

Terminology^ — ^In the terminology used to describe the sex 
and age of cattle, the male is first a “bull-calf” and if left intact 
becomes a “bull”; but if castrated he becomes a “steer” and in 
about two or three years grows to an “ox.” The female is first a 
“heifer-calf,” growing into a “heifer” and becoming after two 
or three years a “cow.” A heifer is sometimes operated on to 
prevent breeding and is then a “spayed heifer.” The age at which 
a steer becomes an ox and a heifer a cow is not clearly defined and 
the practice varies. Both in the male and female emasculation is 
practised because the animals are assumed to fatten more readily; 
in the case of bulls intended for use as working oxen the object of 
emasculation, as in the case of stallions, is to make them quieter 
and more tractable in work. 

BREEDS ^ 

The exact definition of a “breed” of cattle is difficult, although 
the term is commonly used and in practice well understood. It 
may be said generally to connote a particular type of animal 
which has for a long period been bred only with those of the 
same, or closely similar, ty()e, and has hereditary characteristics 
which are transmissible to its offspring. In every breed, however 
long established, instances of atavism may and do occur, but these 
are eliminated and do not affect its general purity. Breeds have 
been established by generations of cattle breeders aiming at the 
attainment and preservation of a particular type and working on 
the principle that “like begets like.” It is only within very recent 
times that the laws of heredity founded on the researches of 
Mendel have been studied as a science. There are many old-estab- 
lished breeds on the continent as for example the Charolais and 
Normande of France, the Holsteins of Holland, the Campagna di 
Roma of Spain, and many others, but the British breeds are of 
particular interest because of their influence in building up the 
vast herds which furnish the supplies of beef on which other coun- 
tries are largely dependent. ( Jee Beef.) 
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Beef "BittisL^The Shorthorn , — The Shorthorn is an example 
of improvement of beef cattle by selection within a breed. In the 
last quarter of the i8th century two brothers, Charles and Robert 
Colling, farming in Durham county, England, began to improve 
the local cattle of the Teeswater district of that county. Their 
efforts were supplemented by other constructive breeders, notably 
Thomas Bates and Thomas Booth in Yorkshire. As many cattle 
of this breed have been exported to other countries from Durham, 
they are often called by that name. 

Shorthorns are distinguishable from other breeds by their 
colour markings. They may be solid red, red with white markings, 
white or roan. Roan colour is a mixture of red and white hairs. 
The Shorthorn is the only modem breed that has a roan colour, 
making this colouring an index of Shorthorn breeding. Colour, 
scale and blocky conformation are characteristics of the breed. 

Shorthorns are to be found in practically every country of the 
world. They are numerous in North America, in South America, 
particularly in Argentina, in Europe, being the most popular 
breed in the British Isles, and are bred to some extent on the 
continent; in Australia they have long met with favour and have 
also been bred quite extensively in South Africa. In the United 
States, Shorthorns are most numerous in the com belt states and 
have been used rather extensively in other areas for grading up 
native or scrub cattle. 

The Shorthorn Herdbook, the first of its kind for cattle, was 
begun in 1822 by George Coates. It was published as a private 
compilation until 1876 when it was taken over by the Shorthorn 
society. The first U.S. Shorthorn Herdbook, which registers all 
types of Shorthorns except the Milking type in the United States, 
was published in 1846 and in 1867 the first Canadian Shorthorn 
Herdbook was begun. 

Strains of Shorthorns have been selected for milk and butterfat 
production, as well as beef, and in the United Slates are called 
Milking Shorthorns; in Canada, Dual-Purpose Shorthorns; in 
England and Australia, Dairy Shorthorns. In England many herds 
of Shorthorn cattle still show the beef and milk combination de- 
veloped by the early improvers of the breed. In the United Slates 
throughout large areas in the middle west as well as in parts of 
the New England states, Milking Shorthorns are popular. 

The Polled Shorthorn, as the name implies, is a strain within 
the breed pos.sessing all of the Shorthorn characteristics except 
horns. This strain of polled cattle was dcvelojicd in the United 
States in the late 1880s and early T8gos through the use of naturally 
hornless registered Shorthorns found within the breed. While beef 
characteristics have been emphasized, many good milkers have 
been developed among Polled Shorthorns. 

Lincolnshire Red Shorthorns are a specialized type of the 
original Shorthorn stock. 

The Ilcrejord. — ^I'he Hereford is the product of generations of 
intelligent breeding work on the part of landed proprietors and 
tenant farmers of the fertile valleys in the county of Hereford, 
England. The origin of the breed has been lost in obscurity but it 
is thought to have descended from the primitive cattle of the 
country. Herefordshire is noted for its luxuriant grasses, and in 
this district, for many generations, the Hereford was bred for beef 
and draught purposes. The characteristic colour, red with white 
face and white markings, has been fixed for only a comparatively 
short time. When the first herdbook was published in 1846, the 
editor grouped the breed into four classes: mottle faced; light 
gray ; dark gray ; and red with white faces. Twenty-five years later 
all the colours but the last had practically disappeared. The out- 
standing characteristics of the breed are uniformity of colour, 
early maturity and ability to thrive under adverse conditions. 

Uerefords were first introduced into the United States in 1817 
by Henry Clay, who imported a young bull, a cow and a heifer 
to his home in Kentucky. In 1 860 Heref ords were introduced into 
Canada by F. W. Stone of Guelph, Ontario, In the range areas 
of North America, it has become the predominating breed from 
Canada on the north, to Mexico on the south. In Great Britain 
it is chiefly bred in Herefordshire and vicinity although herds 
of this breed are found in Scotland, Ireland and Wales. The 
Hereford has met with much success also under range condi- 
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tions of Australia, New Zealand, Argentina, Uruguay and southern 
Brazil. 

The first Hereford Herdbook^ published in 1846 as a private 
enterprise, was taken over by the Hereford Cattle Breeders’ Asso- 
ciation of England in 1884. The American Hereford Cattle 
Breeders’ association was organized in 1881, and in ig34 the 
official name was changed to American Hereford association. 

In the United States there has been developed within the Here- 
ford breed a strain without horns. This strain was developed by 
Warren Gammon of Iowa by selecting naturally hornless regis- 
tered Hcrefords that differed from the standard Hereford only in 
the polled character. The number of Polled Herefords has in- 
creased very rapidly and herds are to be found throughout the 
United States. Polled Herefords have been exported to Canada, 
Mexico, South America, Hawaii, the Philippines and Australia, 
'rhe American Polled Hereford Breeders’ association is the na- 
tional organization in the United States. 

The Aberdeen Angus . — ^This breed of black, polled beef cattle, 
commonly called “doddies,” originated in the county of Aberdeen, 
in Scotland. Its ancestry is obscure. The breed was improved and 
the present type of the cattle fixed early in the 19th century by a 
number of constructive breeders among whom Hugh Watson and 
William McCombie were the most famous. 

The characteristic features of the breed are black colour, polled 
head, comj)act and low-set body, fine quality of flesh and high 
dressing percentage. The Aberdeen Angus is a beef breed of the 
highest rank and for years purebred or crossbred Angus steers 
have held high places of honour at the leading fat stock shows in 
Great Britain and in the United States. This breed was intro- 
duced into the United States in 1873 and after that date its influ- 
ence spread widely in that and other countries. The first Polled 
Herdbook of Aberdeen Angus cattle was issued in Scotland in 
1862. The American Aberdeen Angus Breeders’ association was 
organized in 1883. 

The Devon . — ^Devons arc assumed to have descended from 
the smaller type of aboriginal cattle of Britain. Their neat, com- 
pact, symmetrical form and deep red colour — “rubies” as they 
are often called — ^make an attractive appearance in their native 
home in the hills of north Devon. For centuries they were bred 
primarily for draught purposes but early in the igth century 
Francis Quartly, a north Devon breeder, is credited with having 
improved the breed for beef production. His herd became the 
chief source of supply of stock bulls for the entire district. John 
Tanner Davy continued the work of improvement and numerous 
famous Devons descended from his herd. A grandson. Colonel 
Davy, founded the Devon Herdbook in 1851 and brought the 
merits of the breed to the attention of other breeders. The first 
authentic record of registered Devons in America was a present 
of seven head of registered cattle of this breed sent to Robert 
Patterson of Baltimore by Thomas William Coke Hater Earl of 
Leicester) of Holkham, England. Most of the early Devons in 
America descended from this shipment in 1817 and later shipments 
to the Patterson family. Because of its adaptability and hardiness 
the Devon breed has found favour in many other parts of the world 
— ^in New South Wales, South Africa, southern Brazil. Uruguay 
and the West Indies. The greatest number of Devons in the 
United States are found in New England. 

In south Devon where the breed is also known as South Hams, 
the cattle are lighter coloured, larger, less active and also less 
.symmetrical in conformation than the cattle of hilly north Devon. 
The South Devon is bred primarily for dairy purposes, producing 
a plentiful supply of milk of high quality, from which the well- 
known Devonshire cream is obtained. 

The Galloway . — ^The beginnings of this breed of polled black 
cattle originating in Scotland are as obscure as the Aberdeen 
Angus, Although its native home is the ancient province or 
kingdom of Galloway in .southwestern Scotland, it probably had 
a common origin with the Aberdeen Angus. The two breeds 
have much in common but the Galloway is to be distinguished 
from the Angus by its coat of curly black hair. The breed has 
never attained the prominence of other beef breeds but has been 
used quite extensively in producing “blue-gray” crossbred cattle, 
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obtained by breeding white Shorthorn bulls to Galloway cows. 
The resulting crossbred animals produce unsurpassed and ex- 
tremely popular beef carcasses. Organized effort to promote 
Galloway cattle lirst took place in 1862 in Scotland when the 
Polled Herdbook w'as begun. The first four volumes of this book 
included both Galloway and Aberdeen Angus cattle. In 1877 
an independent Galloway Cattle society was formed which has 
been in existence ever since, 'i’he American Galloway Breeders* 
association was organized in 1882. 

The Hif^hland or West Highland. — The native home of this 
breed of cattle, sometimes called “Kyloes,** is the upland region of 
western Scotland. Little is known of their early history though it 
is generally believed they are the aboriginal cattle in that district. 
A typical West Highland animal with wide spreading horns, long 
shaggy coat, sturdy frame, thick mane and he«avy dewlap makes 
an impressive picture. The colour is variable, being yellow, red, 
black, brindle and a mixture of red and black with a tawny red 
predominating. No other breed of British ancestry equals the 
West Highland for hardiness and ability to thrive on scanty 
pasturage. Cattle of this breed are comparatively small and slow 
in maturing, but they make beef of fine grain and unsurpassed 
flavour. The breed is not distributed widely outside its native 
home although some exportations have been made to other 
countries. 

The Longhorn, — ^'Die Longhorn breed of Britain is to be dis- 
tingui.shed from longhorn cattle that were once numerous in the 
western range area of the United States. The latter were de- 
scended from cattle brought to America by the Spaniards and 
are now practically extinct. But a common characteristic of both 
is the excessive horn growth from which the name is derived. In 
England the Longhorn has been improved by selective mating. 
Shorthorns have largely displaced these cattle in almost every 
di.strict, but a number of herds are still in existence. 

The Sussex. — ^I'he Sussex breed, found in Sussex, Kent, Surrey 
and Hampshire, is descended from the original stock of the coun- 
try and has probably undergone little change in outward appear- 
ance since the middle ages. The district in which it is bred has 
large areas of stiff, heavy soils, calling for great strength at the 
plow, a requirement for which oxen of this breed are admirably 
suited. The Sussex is a heavy muscular animal, dark red in colour 
and is valued as a good grazer where beef rather than milk is 
sought. It has not attained wide distribution and even in England 
is not widely bred outside of its own county. 

The Red Poll, — ^Thc Red Toll breed represents a blending of 
the cattle which were common in Norfolk and Suffolk counties, 
England, for centuries. The horned, red, hardy Norfolk cattle 
were noted for their fleshing qualities while the larger-framed, 
hornless Suffolks were exceptionally good milkers. The merging 
of these two bloodlines about 1846 provided the foundation for 
the present breed. The aim of breeders has been to produce 
medium-sized, hardy, hornle.ss cattle, red in colour, smooth and 
compact, and equally good as producers of beef and milk. The 
usefulness of the breed is now well known the world over. Ex- 
portations have been made to the United States, Canada, South 
Africa, Australia, New Zealand and South and Central America. 

The Welsh, — ^The W'elsh breed is black with fairly long horns. 
Until the beginning of the 20th ccntur>' there were two types 
known as North and South Welsh, but they were amalgamated in 
1904 when the Welsh Black Cattle society was formed and a com- 
mon herdbook established. The cattle mature rather slowly but 
grow to a large size and furnish beef of high quality. 

The A fricander, — ^Thc Africander is widely distributed through- 
out the Union of South Africa. Although the origin of the breed 
is not definitely know’ii, it probably goes back to the Indian {Bos 
Indicus) species and not to European (Bos taurus) cattle. The 
foundation of the breed was laid by the voortrekkers who valued 
their oxen above all other farm possessions. Before and after the 
Great Trek (1836) there existed a friendly rivalry among the 
farmers of South Africa to possess oxen that were uniform in 
conformation, shape of horns and colour markings, and that had 
hard, flinty feet and the straight easy action so desirable for 
trekking long distances* 


The Africander has a hump over and slightly in front of the 
shoulders. This hump is more rounded, and blends more smoothly 
into the shoulder than that of zebu cattle. The colour may vary 
from dark to light red but dark red is preferred. After the days 
of the voortrekkers little attention was given to the development 
of milk production, but the Africander cow seldom fails to supply 
enough milk for her calf under the most adverse conditions. 
While the breed was developed primarily to produce trek oxen 
that would subsist entirely on the veld and survive droughts, 
later requirements have been for an early maturing, uniformly 
fleshed beef animal that maintains the hardiness of the earlier 
type. The Africander Cattle Breeders* .society was formed in 1912 
for the regulation and control of registrations of Africander cat- 
tle in the South African Studbook, 

The first and only importation of Africander cattle into the 
United States was made in 1931 by the estate of Henrietta M. 
King (King ranch), Kingsville, Tex. The shipment consisted of 
16 bulls and 13 cows and heifers. 

Brahman (Zebu) Cattle, — ^'Lhe term Brahman has been selected 
by the United States dei)artment of agriculture as the name of 
all breeds of Indian cattle in the United States. In South Amer- 
ica and in Europe these cattle are known as Zebus. Brahman 
cattle are characterized by a prominent hump above the shouL 
ders, and an extreme development of loose, pendulous skin un\ 
der the throat, on the dewlap, navel and the sheath of males. 
The rump is drooping. The head is long and narrow, ears are 
long and carried in a droopung manner, and horn.s differ widely 
according to sex and strain. The colour varies from shades of 
gray to black. Indian cattle, like those of Euro()e, var>' in size, 
form and symmetr>'^ under the influence of local differences in 
climate, soil and available feed. In their native home, Indian cat- 
tle arc used jiriniarily for work and milk production. The vast 
majority of people of India are aver.se to killing them for food. 
Humped cattle of India were imported into the United States as 
early as 1849, but the importations that had the widest influence 
were made in 1906 and in 1924. These cattle were u.sed in the 
gulf coast area of the United States for crossing with the improved 
breeds of beef cattle to produce a type adapted to the hot, humid 
conditions j)revailing in that region. 

The Santa Gertrudis, — This breed of cattle had its origin in the 
United States, having been developed by the King ranch in the 
state of Texas. It resulted from crossing Brahman bulls of about 
seven-eighths pure breeding, and purebred Shorthorn cows. Over 
a period of years, beginning in 1920, selective breeding was prac- 
tised in which preference was given to red colour without sacri- 
ficing type and conformation. Santa Gertrudis cattle are, for the 
mo.st part, solid red in colour with occa.sional small white mark- 
ings, usually on the forehead or in the region of the flanks. They 
po.sses5 a slightly higher percentage of Shorthorn breeding than 
of Brahman. 

The breed is named for one of the bulls that contributed much 
to its development. Santa Gertrudis cattle are the heaviest of the 
beef breeds when raised under .similar conditions. They have 
great depth and length of body, with more loose skin about the 
neck, brisket and navel than the breeds of strictly British origin. 
They have proved to be highly adaptable to the gulf coast country 
where conditions are semitropical. 

Dairy Breeds* — The Holstein-Friesian. — ^The Holstein-Friesian 
breed of cattle originated in north Holland and Friesland. Its 
chief characteristics are large size and black and white spotted 
markings, sharply defined rather than blended. These cattle are 
believed to have been selected for dairy qualities for about 2,000 
years. They have long been widely distributed over the more 
fertile lowlands of continental Europe where they are valued 
highly for their milk-producing ability. However the milk has a 
relatively low butterfat content. When the Dutch colonized New 
York, they brought their cattle with them, but after the colony 
was ceded to the British crown and English .settlers brought their 
own cattle, the Dutch cattle disappeared. The first exportation 
from Holland to the United States was in 1795, but the largest 
importations were made between the years 1879 and 1887. These 
cattle were registered in thd Holstein Herdbook and the Dutch 
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Friesian Herdbook. In 1885 the two associations united in the 
Holstein-Friesian Association of America, the largest dairy breed 
association in the United States. 

The breed is widely distributed although not so well adapted to 
rough, poor lands as some dairy breeds. Besides being well estab- 
lished in the lowland countries of western Europe in England, 
and throughout the United States, cattle of this breed are found 
in Canada. Australia, South America and South Africa. 

The Jersey , — Within sight of the coast of Normandy in the 
English channel is a group of four small islands that have long 
been noted as the native home of two distinct breeds of dairy 
rattle — the Jersey and Guernsey. The Island of Jersey, the largest 
of the group, has an extremely mild climate and cattle can be out- 
doors most of the year. It is believed that the Jersey is descended 
from French cattle. Its colour is usually a shade of fawn or 
cream but darker shades are common. The fawn or cream has 
been attributed to the cattle of Normandy and the darker colour 
to those of Brittany. Jersey cattle are relatively small in size. 
The purity of the breed was recognized as early as in 1763, and in 
1 789 a law was pa.s.sed prohibiting the importation of cattle into 
Jersey except for immediate slaughter. They have been intro- 
duced in large numbers into England, one of the earliest herds 
being formed in 1811. The first exportation to the United States 
was in 1850. The Jersey is adaptable to a wide range of condi- 
tions and its distribution is world-wide. Jersey milk is remark- 
ably rich in butterfat, and for that reason animals of this breed 
are in demand for crossing with native stock to improve the 
quality of milk. The Royal Jersey Agricultural .society, founded 
in 1833, assumed supervision of the breed on the Island of Jersey, 
while the English Jersey Cattle society, organized in the 1870s, be- 
came the registry association in Great Britain. I'he American 
Jersey Cattle club was organized in t868, and under the supervision 
of this organization a register-of-mcrit .system was established in 
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The Guernsey, — ^I'he Island of Guernsey, another of the Chan- 
nel Islands, is the home of the Guern.sey breed. Like the Jersey, 
this breed is thought to have descended from the cattle of near-by 
Nonnandy and Brittany. All of the cattle of the Channel Islands 
were at one time known as Alderncys. After laws had been en- 
acted p)rohibiling the importation of cattle to the islands except 
for slaughter, the two distinct breeds — ^Jer.seys and Guernseys — 
came to be recognized. Guernsey cattle are fawn coloured, marked 
with white, and are larger than their widely distributed sister 
breed, the Jersey. Guern.seys are noted for the production of 
milk of a pronounced yellow colour. The first Guernseys were 
exported to the United States in 1830, but it was not until 1870 
that the export business became extensive. Numbers of Guernsey 
cattle arc to be found also in England, Australia and (Canada. 
The Royal Guernsey Agricultural and Horticultural society super- 
vises the breed on the Island of Guernsey, maintaining two herd- 
books, one for general registration and the other for advanced 
rcgistrj\ The American Guern.scy Cattle club was orgamzed in 
1877 and supervises the advanced registry system and pedigree 
registration of Guernseys in the United States. 

The Brown Swiss , — ^The native home of the Brown Swiss is 
Switzerland. The breed is probably one of the oldest in existence. 
While these cattle are classified as a dairy breed in the United 
States, they are often considered as a dual-purpose breed for they 
arc heavier boned and thicker fleshed than the cattle of the Chan- 
nel Islands breeds. The colour of the Brown Swiss varies from 
light brown or gray to a dark shade of these colours. Brown 
Swiss cows are good, persistent milkers, producing milk of aver- 
age quality as compared with other breeds of dairy cattle. 

This breed has found favour in Italy, Austria, Hungary, United 
States, Mexico and the South American countries. Brown Swiss 
were first introduced into the United States in 1869. The Brown 
Swiss Cattle Breeders’ Association of America, organized in 1880, 
supervises the registration of pedigrees and the register of pro- 
duction of Brown Swiss cattle in the United States. 

The Ayrshire , — ^The Ayrshire breed originated in the county of 
Ayr in southwestern Scotland in the latter part of the iSth cen- 
tury and is considered to be the only special dairy breed to have 
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originated in the British Isles. Native cattle of the county from 
which the breed takes its name appear to have been improved by 
crossing with other breeds to develop a type that would meet 
local conditions. Further mating and selection moulded the breed 
into its present form. The Ayrshire has very distinctive horns, 
which are long and curve outward, upward and slightly backward. 
The body colour varies from almost pure white to nearly all 
cherry red or brown with any combination of colours. The beef 
qualities of the breed are of secondary importance but among 
dairy breeds the Ayrshire ranks high as a beef producer. The 
distribution of the Ayrshire is wide, and exportations have been 
made to many countries. The breed is strongly represented in 
Canada and the northeastern part of the United States and is 
found also on the continent of Europe, in South Africa, Australia, 
New Zealand, Puerto Rico, Mexico and Central America. The 
Ayrshire Breeders' Association of the United States of America 
has been instrumental in fostering herd testing and a system of 
selective registration for approved sires of the breed. 

Bibuugrapiiv. — ^U.S. Department of Agriculture, FA. I, Twenty 
Seventh Annual Report (1010); C. S. Plumb, Types and Freeds of 
Farm Animals, rev. ed. (1920) ; C. H. Ecklc.s, Dairy Cattle and Milk 
Production, rev. by E. L. Anthony and L. S. Palmer (1942); A. H. 
Sandeis, The Cattle of the World, Their Place in the Human Scheme — 
Wild Types and Modern Freeds in Many Lands (1926), Shorthorn 
Cattle (1918), The Story of the Herefords (1914) ; A. M. Bosman, Cat- 
tle Farming in South Africa (1932) ; W. H. Peters, Livestock Produc- 
tion (1942); M. Clawson, Western Range Livestock Industry (1950). 

Pedigree Cattle Breeding. — Many breeds and subbrecds of 
cattle are distributed throughout the vrorld. On the continent of 
£uro()e alone, between 40 and 50 distinct breeds are described by 
French atid German writers. Great Britain is the home of ii 
breeds which have been exported to the United States, and in 
addition as many more minor breeds of local importance are 
described by English writers. The art of breeding seems to have 
begun in England about 1770 as the result of the work of Robert 
Bakewcll. Bakewell was not only a pioneer breeder but is reported 
to have kept records and notes on the progeny of his cattle in 
order to show the progress made. The activities of the Collings 
brothers in improving the Shorthorn breed rank next to those of 
Bakewell in livestock improvement. The work begun by these 
breeders spread over Great Britain and had a lasting influence on 
livestock improvement throughout the civilized world. A.** the 
fame of British cattle spread to other countries, a demand was 
created for these improved breeds. Cattle were exported to other 
countries to found new herds and to improve the native cattle. 
Practically all present-day pure breeds of farm animals became 
breeds before the practice of registration, issuing of pedigrees 
and publication of their respective herdbooks was begun. 

The development of breed registry association.s in the United 
Stales differs somewhat from that of Great Britain where herd- 
books remained open, for a lime at least, to all animals that met 
certain requirements as to breed characteristics. The British 
practice tended to broaden the base of the breed. Cattle breed- 
ers continue to direct their efforts toward further improvement 
of breeds. Individual excellence and pedigree are accepted as 
only a part of breed impirovement, a.s the essential test of an ani- 
mal’s breeding ability is in the performance of its progeny. Non- 
sclective testing and the use of progeny-tested animals for breed 
improvement have received increasing attention by con.structive 
breeders. The herd test and advanced register, or record-of- 
merit testing introduced by breeders of dairy cattle, the get-of- 
sirc class, and slaughter test of the progeny of beef breeds are all 
useful tools in determining the utility value of registered cattle. 

Conflicts of opinion on the use of impartial ratings with pedi- 
grees are usually based on whether the information gained by 
such measures has enough practical usefulness to be worth the 
cost. Animal breeding is still practised largely as an art, with 
greater emphasis placed on selection by ob<crvation than on any 
other procedure. The setting up of well-defined types by early 
breeders, followed by rigid selection of breeding stork, was the 
basis of present breeds. Most of the subsequent improvement 
in the common livestock of the world has been accomplished by 
the mating of purebred sires to common females. Even in this 
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procedure best results are obtained when the females are selected 
with care and a hi^h^quality rejeistcred sire is used. The effective- 
ness of this system of brcediin^ is shown by the type of cattle 
found in the range area of the United States where most breed- 
ers have used registered bulls of the same breed for many gen- 
erations. I’lie result has been a uniform type of cattle in demand 
by leeders of the corn belt states. The mating of closely related 
animals has been highly successful in some cases and disastrous 
in others, llakewell followed this practice, using animals of high 
merit, whereas Bates was not .so successful. Twentieth-century 
breeders have followed this breeding practice only after using a 
sire so superior that a successor of equal or superior merit was 
dillicult or impossible to find. Maintaining this standard of excel- 
lence by clo.se breeding may also be po.s.sible when both parents 
are of high individual merit. Instances have occurred in which a 
new breed has been produced by crossing two or more well- 
eslabli^hed strains. In theory, the object of crossing two strains 
is to (ombine desirable characteristics possessed by each. Limit- 
ing factors are lime and the expense of keeping the large numbers 
of animals necessary to fix the type. Thi.s system of breeding was 
followed in developing INjlled Hcrefords, i^olled Shorthorns, and 
the Santa Gertrudis breed.s. A purebred sire has often been 
mated to purebred or high-grade females of another breed for the 
production of market animals. Crossing of two breeds generally 
produces offspring possessing greater vigour, ability to grow more 
rapidly, and ability to use feed somewhat more efficiently than 
eilhet of the conijionciit purebred bloodlines. 

After iyo8 a number of co-operative dairy breeding associa- 
tions were organized in the United States, the main purpose being 
to obtain for the member.s the .services of registered proved sires 
at a reasonable co.-^t. Another method of making extensive u.se 
of superior sires i.s by means of artificial insemination. Where 
artificial breeding associations were organized in the United 
Slates and trained technicians were available, this practice became 
a powerful medium of improving the masses of cattle of the 
country. 

After igoo there was growing appreciation of the value of 
scientific knowledge in breeding plans. A scientific approach to 
the study and practice of animal breeding has been made through 
the knowledge that the cell is the physical ba.'sis of inheritance and 
that all inheritance occurs in an orderly manner. 

Biiimuokai'iiy. — V. A. Hire, The Hrecdinf^ and Improvement of Farm 
Animals, 4th rd. (19^1 ) ; L. M. Winters, Animal fireedhiR (194S) ; J. L. 
Lush, Animal Breeding Plans, .^rd ed. (1945); John Hammond, Farm 
Animals, Their Breeding, Growth and Inheritance (19,11). 

Nutritive Requirements. — The feed consumed by cattle is 
used for a numlicr of functions, depending to some extent on the 
purpose for which the animal is maintained. The larger part of 
the feed is required for normal body functions; the remainder is 
available for growth, fattening, reproduction and lactation. 
Sources of nutritive energy, protein, fat, minerals and vitamins 
are. essential for the proper nutrition of cattle. Investigations of 
maintenance and production requirements have been of a highly 
technical nature and the results have provided feeding standards. 
As good i)asturc has a high content of protein, minerals and 
carotene, and is an cronomital source of nutritive elements, pas- 
ture improvement has reicived much attention in the United 
Stales. J\isture not only tends to maintain fertility in the herd, 
but also provides the cows with a .surj)lu.s of various known and 
unkn(»wn nutritive essentials that can be stored in their bodies 
and thus ensure them against such deficiencies that might occur 
from the feeding of low-quality roughage during the winter. 
E-xi)eriericcd leeders have found that a liberal feeding of protein is 
necessary lor liigh milk production, w'ith a tendency to .supply 
this element in the form of a vegetable protein from green leafy 
Icgunie:*. V itamin and mineral requirements have al.so received 
con.siderablc attention, riie minerals most likely to he needed to 
.supplement feeds are common .salt, calcium, phosphorus, iodine 
and iron. Other minerals are sometimes required. Calcium and 
pho.spliorus requirements arc closely associated, since the two 
elements are stored together in nearly fixed proportions in the 
bones anil secreted together in nearly fixed protiortions in the 
milk. If either element is deficient in the feed, both bone build- 


ing and milk secretion are hindered. Phosphorus deficiency is a 
more common cause of nutritive trouble with cattle than calcium 
deficiency, since the soil in some parts of the world is deficient 
in phosphorus, and the forage of these areas is deficient in this 
element. Where cattle .subsist almost entirely on the range it is 
practical and sometimes less expensive to supply phosphorus and 
perhaps other minerals from sources other than grain and forage 
crops. 

As with minerals, vitamins are perhaps of greater concern in 
rations for growing and breeding stock than for fattening cattle. 
Vitamin A appears to be the one mo.st likely to be deficient in 
feeds for dairy cows, or for steers fattened in areas where green 
leafy forage and yellow grain are limited. Newborn calves have 
no reserve of this element but it is supplied by colostrum. 
Carotene, the yellow pigment of the plant from which vitamin A 
is formed in the animal body, occurs in close association with the 
green colouring matter of pasture plants and other green forage. 
As a rule, the greener the colour of the hay, the greater the 
amount of carotene, but hay stored for long periods lends to 
lose much of its carotene though still retaining most of its colour. 
Cattle must have an adequate supply of vitamin 1) to enable them 
efficiently to assimilate and utilize the calcium and pho.sfihorus ini 
their feed. It is believed that farm animals of all types generally \ 
receive an adequate supply of this vitamin by exposure to the\ 
sun s rays, depending on the intensity of the sunlight and its con- 
centration of ultraviolet rays. Knowledge of nutritional require- 
ments of cattle is very rapidly changing and still incomplete, and 
must constantly be reappraised as newer knowledge is obtained. 
(See al.so Feedinc; Stuffs and Lrestock Feeding.) 

Bun UK’.RAPHY. F. B. Morrison and others, Feeds and Feeding; a 
Handbook for the Student and Stockman, 21st ed. (194S); L. 
Mayn.ird, Animal Nutrition, 3rd rd. (1951) ; R. R. Snapp, Beef Cattle; 
Their Feeding and Management in the Corn Belt States, 3rd rov. cd. 
( 10 . 39 )* 

Management) Care and Handling.^ — 'Fhe management and 
care of beef and dair>' cattle are highly specialized i)ractices. In 
the United States, for example, the feeding of beef cattle in the 
corn belt states, the production of feeder and grass-fat cattle on 
the ranges of the west, and the production of milk in the dairy 
sections of the northeast and middle-western states, all rei|uire a 
high degree of skill with different equipment and management 
practices. The range area is composed of plains and mountainous 
areas useful for grazing purposes. Practical ranch oi)eration com- 
monly involves attention to deferred and .selective grazing to 
maintain the supply of forage, selection and culling of the breed- 
ing herd, controlled breeding, a well-arranged water supply and 
the production of winter feed where necessary. All of these prac- 
tices are conducive to good condition of the breeding herd and a 
satisfactory crop of vigorous calves capable of making good 
gains. 

On a well-managed ranch, a relatively high percentage of the 
investment is in the livestock rather than equipment. The range 
may be fenced or not, depending on the tyiie-of ranch. Corrals 
are used where large numbers of cattle are handled. In connec- 
tion with the corral, a chute for holding cuttle while being 
branded or vaccinated is usually a desirable investment. Range 
cattle are branded as a means of identification. Brands arc 
recorded by the owner in the stale where the ranch is located. 
Rounding up cattle or working the range is a time of great activ- 
ity, especially when fat cattle arc to be shipped, the breeding herd 
shifted to winter range, and calves separated from their dams to 
be sold as feeders or held on the ranch. The winter range is 
usually a pasture or range that offers some natural protection 
from winter storms and provides grass or browse that is suitable 
for winter grazing. When neces.sary, maintenance rations of cheap 
roughages or small amounts of protein supplement arc fed during 
the printer or early spring. 

The fattening of beef cattle in the United States is closely 
related to the production of calves and yearlings in the range area. 
The must important feeding area is the corn belt states of the 
middle west where calves or yearlings from the western ranges 
are fattened in dry lots. These cattle are fed corn and hay in 
feed bunks with some silage, salt, and minerals. Most cattle 
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feeders take it as a matter of course tliat cattle feeding cannot 
be made a successful enterprise without having hogs in the feed 
lot with the cattle. Inescpensive bams or sheds, feed racks and an 
adequate water supply are the most important items of equip- 
ment which with feed and labour go to make up the feeding 
operation. 

While the production of feeder and grass-fat cattle in the range 
states is a highly specialized form of beef-cattle production in 
the United States, the maintenance of comparatively small breed- 
ing herds of registered cattle in many of the other states, as well 
as in the range area, requires a high degree of skill. Their care, 
management and breeding differ from those under which com- 
mercial range herds are handled. The registered cattle are pro- 
duced primarily for breeding purposes and receive more attention 
and are fed more liberally as a rule than cattle produced pri- 
marily for slaughter. Breeding herds are made up of highly 
selected individuals conforming to the standards of the breed. 
Cows are bred to calve throughout the year, but most of the 
calves are born late in winter or early in the spring. During the 
summer months these calves run with their dams and may be 
fed grain in creeps while on pasture. Cows are usually main- 
tained on imsture and roughage produced on the farm. Young 
tattle are given every opportunity to develop as considerable in- 
come is derived from the sale of young cattle, especially bulls, 
either at private sale or auction. 

Dairy farming in the United States is usually distinct from the 
production of beef, but a certain amount of overlapping occurs. 
Approximately two-thirds of the dairy cows are cattle of special- 
ized dairy breeds; the remainder consist of cattle of beef, dual- 
pur[)ose, and mixed breeding. In commercial herds, replacements 
are commonly bought but some breeders grow their own replace- 
ments in order to improve production and lessen the danger of 
disease. Good cattle and modem methods of care and manage- 
ment are important elements in profitable dairying. Bams and 
cquii>ment should be designed for producing and caring for milk 
eflicicnlly and in a sanitary manner. The most common type of 
dairy barn in northern states is the two-story type with a loft 
for hay storage above the cows, whereas in the south where stor- 
age capacity is not so necessary, the one-story bam is more 
widely used. Practically every dairy farmer having a sufficient 
number of cattle to make the use of a silo profitable has one. 
Floors of daily cattle bams are preferably of concrete, and the 
most common method of confining cows is with swinging stanch- 
ions. Water is often provided by means of automatic drinking 
fountains. Cows are milked twice daily, except in cases of ad- 
vanced register or register of merit where three- and four-time 
milking may be practised. Milking machines are used success- 
fully, especially where there is a labour shortage. On well- 
managed dairy farms each milking is weighed and butterfat tests 
are made at regular intervals. Most of the dairy breed associa- 
tions have adopted herd-test plans under which all registered 
cows of the herd are tested. All these records are used as a part 
of the plan to show which cows are the most profitable. As feed 
is an important item in the cost of production, attention is given 
to the maintenance of pastures for summer feeding and the pro- 
duction of good-quality roughage for winter feeding. Good feed- 
ing, good breeding and the production of a sanitary product are 
the aims of the progressive dairyman. 

Biblioorafhy.— R. R. Snapp, Beef Caiile, Thehr Feeding and Man- 
agement in the Com Belt States, 3rd rev. ed. (X939) ; C. H. Eckl^, 
Dairy Cattle and Milk Production, rev. by E. L. Anthony and L. S. 
Palmer (1942) ; M. Clawson, WesUrn Range Livestock Industry (1950). 

CATTLE POPULATION AND WORLD TRADE 

Estimates in round numbers of the cattle population of the world 
as averages for the years 1941-45 are shown in Table I. 

Before the days of refrigeration as applied to transportation, 
most of the beef exports had been in the form of canned and cured 
meat. The first cargo of refrigerated beef was sent from the 
United States to England in 1874. 

United States shipments of beef rose from 37,000,000 lb. in 
1875-76 to 461,000,000 lb. in 1900-01. The marked expansion of 
beef exports from the United States from 1875 to 1900 was due in 
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large measure to the settlement of new regions and the attendant 
expansion of livestock production in the United States and to 
the growing industrialization of Europe with the increasing de- 
mand for imported foodstuffs. But early in the 20th century an 
expanding domestic market, rapidly increasing competition from 
the southern hemisphere, and some expansion of livestock and 
meat production in northern and central Europe were responsible 
for a sharp decline in United States beef exports. By 1905 Argen- 
tina had surpassed the United States as an exporter of refrigerated 
beef and by 1914 United States exports of fresh beef had fallen 
to 6,000,000 lb. Exports of cured beef amounted to 23,000,000 
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lb. in that year. From 1921 to the early T950S imp>orts of beef 
into the United States were larger than exports in most years. 

From 1924 to 1950 the United Kingdom was by far the greatest 
importer of live cattle, buying mostly from Ireland as it had not 
permitted imports from the continent for decades. However, the 
economic war w^agcd by the two countries between 1931 and 1938 
greatly reduced the number imported. Central Europe was a sec- 
ond deficit region for cattle. German supplies came chiefly from 
Denmark. Austria and (Czechoslovakia, Italy and Greece were 
largely supplied from Bulgaria, Hungary, Rumania and Yugo- 
slavia. United States imports came mostly from (Canada and 
Mexico. (A. C. Ck.) 

DISEASES OF CATTLE 

The greatest hazard in rearing cattle, practically everywhere, 
is disease. The most destructive diseases are caused by bacteria, 
protozoa and filterable viruses, but fungi, parasites, poisons, mal- 
nutrition and metabolic disturbances also exact heavy tolls. 

Foot-and-mouth disease (g.u.), or aphthous fever, probably is 
the most widespread and contagious of all infectious maladies of 
animals. (Cattle and other cloven-footed animals, including swine, 
.sheep and goats, are su.sceptible. The most rigid quarantines and 
restrictions of movements of animals and animal products fre- 
quently fail to control the spread of the malady. In the U.S., 
the immediate slaughter of affected and exposed animals com- 
pletely eradicated the infection on .six occasions after 1900. This 
procedure has been followed in England and adopted from time to 
time in some countries on the £urop)can continent, but the prox- 
imity of areas in w’hich the disea.se is established is a constant 
hazard. The disease is prevalent in most of Europe, Asia, Africa 
and South America but (in the early 1950s) had not occurred in 
the Ihiited States since 1929. In countries vrhere the disea.se is 
enzootic or where infection recurs from adjoining infected coun- 
tries, total eradication has been found economically unfeasible 
and measures to control the infection include p)rophylactic vac- 
cination, using variations of the product originally developed by 
S. Schmidt of Denmark and O, Waldmann of Germany in the late 
T930S. Some 60,000,000 vaccinations of cattle, goats, sheep and 
swine were applied by the Mexico-United States Commis.sion for 
Eradication of Foot-and-Mouth Disease in Mexico, 'where after a 
five-year campiaign, the disease was finally eradicated in Sept. 
1952. Approximately 1,000,000 animals were destroyed in the co- 
opjcrativc program financed by both countries. 

Rinderpest (q.v.), or cattle plague, a highly fatal, contagious, 
filterable- virus disease, was widespread in the 19th century prac- 
tically all over the world but has not occurred in North America. 
Vigorous eradication measures were widely applied, and it remains 
only in Asiatic countries and parts of Africa. The disease is 
characterized chiefly by severe gastrointestinal involvement. 
Control in countries where the disease is enzootic involves quar- 
antines and use of preventive vaccines prepared with chemically 
inactivated tissue or virus attenuated by propagation in other 
sp^ecics — goat, rabbit, chicken embryo. 

Contagious pleuropneumonia, or lung plague, was prevalent in 
many countries before the 20th century. By means of quaran- 
tines and slaughter of affected animals, the disease has been 
eradicated from Europe and North America. It persists in Asia, 
Australia, and parts of Africa. 

Tuberculosis (q.v.) in cattle is a widespread, chronic, bacterial 
disease caused by an organism closely related to that of human 
tuberculosis. Almost all mammals, including man, are susceptible 
to bovine tuberculosis. Cattle are relatively insusceptible, how- 
ever, to the human and avian types of the infection. The bovine 
infection may be readily transmitted by infected milk and milk 
products. Pasteurization is an effective safeguard. The disea.se 
may be successfully controlled by quarantines and repeated ap- 
plication of the tuberculin test. The test is accurate to a high 
degree even in mildly affected animals. The infected animals may 
be placed in quarantine, thus reducing spread of the disease, or 
they may be .slaughtered at once. The latter procedure, with 
quarantines and disinfection of infected premises, has been fol- 
lowed in the United States. The extent of bovine tuberculo.sis. 


formerly averaging about 5% and much higher in some areas, has 
been reduced to less than 0.5% in all parts of the U.S. Repeated 
testing is necessary, however, as long as any infection remains. 

Brucellosis (9.V.), or Bang’s disease, which is characterized 
by abortion and sterility, is a problem wherever breeding opera- 
tions are conducted. The infection, caused by Brucella abortus, 
is prevalent to a greater or lesser extent throughout the world. 
Disea.sed animals arc detected by tests of the blood or milk. Con- 
trol may be effected by segregation or destruction of affected ani- 
mals, with appropriate quarantine measures, with or without the 
aid of preventive vaccine. The most widely used vaccine is pre- 
pared with the so-called strain 19 of Brucella abortus which is 
esi)ecially useful in immature cattle. Man frequently contracts 
the infection, referred to as undulant fever, from infected cattle, 
swine or goats. 

Mastitis, or inflammation of the udder, rivals all bacterial in- 
fections of dairy cattle in the aggregate loss it causes. It occurs 
in acute and chronic forms. Death rarely re.sults but the infec- 
tion, which may be due to streptococci, staphylococci or other 
organisms, causes alteration and material reduction of the milk 
secretion. Since the development of the sulfonamides and othef 
antibiotic agents such as penicillin and .streptomycin, considerablje 
success has been achieved in treatment. The di.sease may be con^ 
trolled by segregation of infected animals, sanitation and careful 
milking practices. 

johne’s disease, or paratuberculosis, is a chronic di.sease of cat- 
tle, which causes con.siderablc loss in Great Britain, North Amer- 
ica and other parts of the world. The causative organism. Bacillus 
{Mycobacterium) paratuberculosis, produces a chronic dysen- 
tery which results in progre.s.sive emaciation and death in many 
cases. 

Two acute, fatal, bacterial di.seases of cattle are anthrax and 
black quarter (blackleg). These occur in (luite definitely defined 
districts in widely set)arated parts of the world. In the.se enzootic 
areas, vaccination with biological products prepared from the re- 
spective causative bacteria is generally effective in control. An- 
thrax may be acquired by other animals and also by man. 

Bovines, like other ruminants, possess a complex stomach hav- 
ing four compartments, the largest of which, the rumen, or paunch, 
has a capacity of as much as 50 gal. This anatomical peculiarity 
is respotLsible for frequent digestive disturbances. Bloat and im- 
paction are common. Cattle also frequently suffer from perfora- 
tions of the stomach by foreign metallic objects which are com- 
monly ingested with the feed and cause death if they penetrate the 
heart sac. 

Calves, especially those of the dairy breeds, commonly develop 
fatal enteric disorders unless special care in feeding and sanitation 
is taken. 

Dairy cows are prone to develop metabolic diseases. Milk 
ver, or parturient paresis, is the commonest of these. It occurs 
asually just after parturition and invariably results in death if 
treatment is not given. Another such disease is acetonaemia, or 
ketosis, in which there are acidosis, subnormal quantities of sugar 
in the blood and faulty fat metabolism, with excess formation of 
ketones in the body. 

Cattle may be afflicted with other diseases, infectious and other- 
wise, which cause considerable lo.sses. These include actinobacil- 
losis and actinomycosis, both commonly referred to as lumpy jaw; 
cowpox, which is clo.sely related to .smallpox; epithelioma (cancer 
eye), hyperkeratosis; infectious keratitis (pink-eye); leptospi- 
rosis; leukemia; pasteurellosis (haemorrhagic septicaemia); 
rabies; rickets; and trypanosomia.sis. 

BiuLioURAPiiY. — ^F. Hutyra, J. Marek, and R. Manningcr, Special 
Pathology and Therapeutics of the Diseases of Domestic. .4m7»a/.s, ed. 
by J. R. Greig, J. R. Mohler and A. Eichhorn, 3 vol., 5th Eng. ed. 
(1947); U.S. Department of Agriculture Yearbook, “Keeping Live- 
stock Healthy” (1942) ; W. A. Hagan and D.W. Bruner, The Infecthus 
Diseases of Domestic Animals (1951). (M. S. Sn.) 

Parasites of Cattle. — Parasites of cattle, belonging to such 
zoological groups as protozoa, worms and arthropods, cause ex- 
tensive economic loss. Successful control measures generally con- 
sist in attacking the various parasites at vulnerable points in their 
life cycles. 
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Plate 1 



BREEDS OF CATTLE 


1. Red poll bull 

2. Red poll cow 

3. Polled shorthorn bull 

4. Polled shorthorn oow 


5. Shorthorn bull 

6. Shorthorn cow 

7. Dairy shorthorn bull 

8. Dairy shorthorn oow 









1. Aberdeen Angue bull 

2. Aberdeen Angut cow 

3. Qallowey bull 

4. Qellowey cow 


5. Hereford cow 

6. Hereford bull 

7. Highland bull 

8. Highland cow 




CATTLE 


Plate III 



BREEDS OF CATTLE 


1. Quernny bull 

2. Quarntey cow 

3. Holitain Frieilan bull 

4. Holitoln Friealan cow 


5. Jeriey bull 

6. Jeriey cow 

7. Brown SwIii bull 
B. Brown Swiii cow 
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BREEDS OF CATTLE 

1. Africander bull 5. Devon bull 

2. Sente Qertrudis bull 6. Devon oow 

3. Brehmen (zebu) bull 7. Ayrshire bull 

4. Brehmen (zebu) cow 8. Ayrshire oow 
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Plate V 



BREEDS OF CATTLE 


1. South Devon bull 

2. South Devon oow 

3. Suuex bull 

4. Sussex oow 


5. Welsh bull 

6. Welsh black oow 

7. Longhorn bull 

8. Longhorn cow 
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The diseases caused by protozoa, or one^cdled animals, are 
especially important in tropical and subtropical countries. Among 
the most destructive are piroplasmosis or tick fever, anaplasmosis, 
surra and nagana. All these diseases are caused by minute i)ara- 
sites that live in the red blood cells or in the blood stream, and 
are usually transmitted by blood-sucking arthropods such as 
ticks and dies; they are generally characterized by fever and 
destruction of the red cells. The monetary loss from these dis- 
eases is very great. However, by mid-2oth century practically all 
of these losses had been eliminated in the United States through 
eradication of cattle ticks by systematic dipping of ticky cattle in 
standardized arsenical dips. Control of other protozoan blood 
diseases, especially those transmitted by flies, has been less satis- 
factory. 

Other protozoan diseases of cattle arc coccidiosis and venereal 
trichomoniasis. Coccidiosis is an intestinal disease characterized 
by bloody diarrhoea and emaciation. It is caused by sporozoan 
parasites that infect the inner lining of the intestine. The in- 
fection is largely in calves and is controlled by strict sanitation. 
Venereal trichomoniasis is caused by a small flagellate organism 
that is transmitted through coitus. Infection results in early 
abortion, sterility and other breeding difficulties. 

The worm parasites are flukes, tapeworms and roundworms. 
The common liver fluke (Fasciola hepatica) lives in the bile 
ducts; it causes extensive damage to the liver and general un- 
Ihriftiness of the infected animal. The complicated life history 
and c ontrol measures are the same as those discussed under dis- 
eases and parasites of sheep. (See Siikep: Parasites of Sheep.) 

Several species of tapeworms infest the digestive tract but these 
worms do not appear to cause extensive injury. The larval or 
bladderworm stage of the common tapeworm (Taenia saginata) 
of man occurs in the muscles and causes a condition known as 
“measly beef.” Cattle acquire the infestation by swallowing the 
eggs while grazing on pastures that have been contaminated by 
excrement from tapeworm-infested persons. 

Important roundworm parasites are lungworms, stomach 
worms and intestinal threadworms of which there are numerous 
species. All these worms are acquired by picking up the infective 
larvae w’hile grazing. Roundworms cause unthriftiness, anaemia 
and digestive disturbances, especially diarrhoea. The injurious 
effects arc most pronounced in calves and in animals under two 
years of age. 

Sanitation, pasture rotation and avoidance of overstocking tend 
to control worm parasites. Medicinal treatment with anthelmin- 
thic drugs, especially phenothiazine, is of value in controlling 
stomach and intestinal roundworms. 

The arthropod parasites include the ticks, mites, lice and flies. 
Aside from ticks and certain flies that transmit tick fever, ana- 
plasmosis and other protozoan blood diseases, the most injurious 
arthropod parasites are the warble flies, Hypoderma lineatum and 
//. bovis. These flies lay their eggs on the legs of cattle. In a 
few days the eggs hatch and the young larvae penetrate the skin. 
They then migrate through the tissues of the body and eventually 
reach the back. Here the larvae or grubs, as they are sometimes 
called, complete their growth and produce swellings. The skin 
over each swelling becomes perforated and the holes so formed 
permit the larvae to breathe and -to escape when they have com- 
pleted their growth. 

A somewhat similar fly larva (Dennatobia hominis), commonly 
referred to as nuche or gusano, infests cattle in Central and SouUi 
America. The adult fly does not deposit its eggs directly on the 
skin as do the warble flies, but lays them on the bodies of mosqui- 
toes and other bloodsuc^ng insects. The eggs hatch and the 
larvae crawl onto the skin when the insect is feeding. 

Hatching is stimulated by the warmth of the victim’s body. Ox 
warbles may be controlled to some extent by manual extraction of 
the grubs or by the use of dusts, dips or washes containing insecti- 
cidal substances such as rotenone. 

^ Other arthropods such as ticks, mites, lice and flies inflict con- 
siderable injury to animals by abstracting blood and causing irri- 
tation to the skin. 

Such parasites living habitually on their hosts may be controlled 


by the use of insecticidal dips, washes or dusts; flies are best con- 
trolled by destruction of their breeding places. 

Bibliography of Cattle, U.S. Department of Agricul- 
ture, Washington (1Q42) ; “Keeping Livestock Healthy,” Yearbook^ 
IJ.S. Department of Agriculture, Wa.shington (1942). 

(E. W. Pe.; X.) 

CATULLUS, GAIUS VALERIUS (84?-S4 b.c.), the 

greatest lyric poet of Rome. As regards his names and the dates 
of his birth and death, the most important external witness is 
that of Jerome, in the continuation of the Eusebian Chronicle, 
under the year 87 b.c., “Gaius Valerius Catullus, scriptor iyricus 
Veronae nascitur,” and under 57 b.c., “Catullus xxx. aetatis anno 
Romae moritur.” There is no controversy as to the gentile name, 
Valerius. Suetonius, in his Life of Julius Caesar (ch. 73), men- 
tions the poet by the names “Valerium Catullum.” Other persons 
who had the cognomen Catullus belonged to the Valerian gens, 
e.g. M. Valerius Catullus Messalinus. a delator in the reign of 
Domitian, mentioned in the fourth satire of Juvenal ( 1 . 113). 

Inscriptions show, further, tliat Valerius was a common name 
in the native province of Catullus, and belonged to other inhabi- 
tants of Verona besides the poet and his family (Schwabe, Quaes- 
Hones Catullianae, p. 27). Scholars have been divided in opinion 
as to whether his praenomen was Gains or Quintus, and in the 
best MSS. the volume is called simply Catulli Veronensis liber. 
For Gains we have the undoubted testimony, not only of Jerome, 
which rests on the much earlier authority of Seutonius, but also 
that of Apulcius. In support of Quintus a passage was quoted 
from the Natural History of Pliny (xxxvii. 6, 8t). But the prae- 
nomen Q. is omitted in the best MSS., and in other passages of 
the same author the poet is spoken of as **Catullus Veronensis.” 
The mistake may have arisen from confusion with Q. Catulus, the 
colleague of Marius in the Cimbric War, himself also the author 
of lyrical poems. 

Internal evidence shows that certain poems were written two 
or three years after 57 b.c., the date of Catullus' death according 
to Jerome. Thus cxiii. was composed in 55 b.c., Iv. either in 
that year or later, while xi., xxix., xlv. all appear to be written 
after Caesar s first invasion of Britain (55 b.c.). He is described 
by Ovid as “hedera juvenalia cinctus Tempora,” — description 
somewhat more suitable to a man who dies in his thirtieth year 
than to one who dies three or four years later. Since no poem is 
certainly later than 54 b.c., it is best to retain Jerome’s reckon- 
ing of Catullus' age as 30 years but to suppose him to have lived 
from 84 to 54 B.c. 

Jerome’s statement that Catullus was bom at Verona is con- 
firmed by other authorities. His father was important enough to 
act as Caesar’s host, and it was probably at or near Verona that 
Caesar accepted the poet’s apologies for the attacks on himself 
and Mamurra (xxix. and Ivii.; see Suetonius Jul. 73); xciii. may 
represent Catullus’ reply to earlier advances on Caesar’s part. 
The poet’s attitude was not due to republican sentiment, but the 
result of personal animosities. In xxix. he arraigns Pompey along 
with Caesar, and in xi. he recognizes the latter’s greatness. 

Catullus’ complaints of poverty are not to be taken very se- 
riously. He possessed a villa at Tibur as well as a retreat at Sirmio 
on Lake Garda, and the poems prove that he had the means to 
figure in the best society. Still his purse was often no doubt, as 
he says, “full of cobwebs” (xiii. 8). 

On reaching manhood Catullus was sent to try his fortune at 
Rome. The premature death of his brother in Asia Minor seems 
to have recalled him to Verona (cf. Ixviii.). In 57 B.c. he made 
a belated attempt at a public career by accompanying Memmius, 
the patron of Lucretius, to Bithynia, of which province Memmius 
had been appointed governor. His hopes of lining his purse at the 
expense of the provincials were not realized, and in the spring of 
56 B.c. he left Nicaea (xlvi.) and returned to Italy, perhaps on his 
own yacht (cf. iv.) ; en route he visited his brother’s tomb in the 
Troad (ci.). His delight at seeing Sirmio once more is charmingly 
expressed in xxxi. The poems show that his last years were divided 
between Verona and Rome. As a Trans^xidane, Catullus found 
many compatriots in the capital, and among them several repre- 
sentatives of the new movement in poetry led by Valerius Cato. 
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himself a native of Cisalpine Gaul. The poems reveal him on 
terms of intimate friendship with certain of the younger mem- 
bers of this circle; e.g., Calvus (xiv., 1 ., liii,, xevi.), Cinna (x., 
xcv., cxiii. ), Comificius (xxxviii.). lie apjx'ars to have been 
ac(tuainted with the two leading orators of the day — Cicero 
(xlix.), and Hortensius (Ixv. and xcv.). Among friends of less 
eminence he counted a Caelius (Iviii.) whom some identify with 
Cicero’s protege M. Caelius Rufus, thinking that Ixix. and Ixxvii. 
addres.sed to a Rufus, refer to the same man; this is jio.ssiblc, 
but in that case another Caelius must be meant in c., since Cicero’s 
friend was not a native of Verona. Particularly dear to Catullus, 
but otherwise unknown to us, were two friends Veranius and 
Fabullus (ix., xii., xiii., xxviii., xlvii.), while in i. he dedicates his 
libcllus to the biographer and historian Cornelius Nepos, who in 
after years left it on record that in his opinion Catullus and Lucre- 
tius were the two greatest i)oels of that period (Nepos, Life of 
Atticus xii., 4). .Among Catullus’ enemies the most furiously at- 
tacked in the poems—apart from C'aesar and his lieutenant — ^arc 
the pair Furius and Aurelius (xv., xvi., xxi., xxiii., xxiv., xxvi.), and 
one Ciellius who is the target of no fewer than seven cpigram.s. 
Other victims of his invective art* Ravidus (xl.) and Rufus (see 
above), his rivals in love; a freedman Thallus (xxv.) ; a ridiculous 
fop Egnatius (xx.wii., x.\xix.). To a false friend Alfenus he writes 
more in sorrow than in anger (xxx.). The most imjwrtant in- 
fluence in Catullus’ life was that of his mistress Lcsbia. Her real 
name was Criodia (Apuleius, ApoL 10); Catullus chose the pseu- 
donym for its connection with Sappho (li., a translation of a 
famous ode of Sappho, was perhaps a first tribute to his mistress’ 
charms). There can be little doubt that Clodia was the notorious 
siste?r of the demagogue, married in 63 b.c. to Q. Metellus Celer 
and suspected of responsibility for his death in 59 b.c. Cicero 
mentions her several times in his Letters, and has left a graphic 
IMcture of this dangerous beauty in the speech (Pro CaeUo), in 
which he defended M. Caelius Rufus (see above), also one of her 
lovers, against the charge of having tried to poison her. Though 
Cicero writes as an advocate and Catullus as a lover, their de- 
scriptions are not inconsistent, and the final proof of identity is 
contained in Ixxix., the Lesbius of which poem clearly covers a 
Clodius, not, however, the demagogue P. Clodius, but Sex. Clodius, 
a kinsman and associate of Publius, whom rumour represented 
as having relations with Clodia (Cicero, De Dom, 25) similar to 
those attributed to Lesbius by Catullus. A recent attempt to 
identify Lcsbia with a younger sister and namesake of Metellus’ 
wife, who married L. Lucullus and was divorced by him for al- 
leged relations with her brother, app(?ars unconvincing. Catullus 
was Clodia s lover during Metcllu.s’ lifetime (cf. Ixxxiii.); the 
husband’s death apparently brought other rivals on the scene, and 
Catullus’ allegiance had been sorely tried before he left for Bi- 
thynia, but xi., the final renunciation, is subsequent to his return 
(see above). The data do not suffice to fix the course of the 
liaison more exactly. 

Catullus’ poetical activity began soon after his assumption of 
the toga virilis (cf. Ixviii. 15-17); references in the poems sug- 
gest that he sometimes published his pieces separately or in small 
groups (cf. i. 4; xvi. 3.; xlii.; xliii. 7; liv. 6). Later (cf. i.) he 
formed a collection of his compositions and dedicated it to Cor- 
nelius Nepos, but it is a moot point what this lihellus contained, 
whether it was identical with the present collection, and, if not, 
how the latter was formed. As arranged in the mss., the poems 
fall into three sections, viz., (i) i.-lx., shorter lyric pieces, (2) 
Ixi.-lxviii., longer poems in a variety of metres, (3) Ixix.-cxvL, 
elegiac epigrams. The hypothesis most in favour recently is that 
our present collection w’as formed in outline by Catullus himself 
before his death, and that afterwards his literary executors in- 
serted in the groups so arranged .sundry other material discovered 
among his remains, including unfinished pieces like xiva. and lx. 

Though Catullus was an Italian of the Italians in character and 
temperament, it is impossible to appreciate his poetry correctly 
except in relation to Greek and more particularly Alexandrian 
poetry. Like that of the other novi poetae, his work has two 
aspects. On the one hand we have the shorter pieces in which any 
and every emotion of the moment finds instant expression, on the 


other the poems which earned Catullus the title of doctm, con- 
siderably longer than his ntigae but short when compared with 
the Annales of a Volusius (.xxxvi., xcv.). The poet’s debt to Alex- 
andrian models in these longer compositions, though hard to con- 
trol to-day owing to the fragmentary survival of later Greek 
poetry, is universally admitted. Catullus himself declares Ixvi. to 
be a translation from Callimachus (cf. Ixv. 16) ; Ixiv. is cast in the 
mould of a Hellenistic epyllion; Ixviii., a mixture of the personal 
and narrative elegy, framed as a letter to a friend, also has Alex- 
andrian forbears; Ixii. adapts an epilhalamium of Sappho after 
the manner of the later Greeks; even Ixiii. (the Attis) which gives 
an impression of striking originality probably follows in the track 
of Callimachus or some other Alexandrian. The most original of 
these longer poems is probably Ixi., the epilhalamium for Manlius 
Torquatus and Vinia (or lunia) Aurunculeia, since here Catullus 
has tried to fuse the native versus Fescenmni with the Greek 
hymenaeus; it contains touche.s, e.g., 21O-220, marked by a ten- 
derness unknown otherwise before Virgil. Even in the nugae 
Catullus’ debt to Greece is greater than was realized till recently. 
Just as the life of the yewrepot with its interest centred on love 
and letters had been anticipated by that of the later Greeks (com- 
pare 1 . with the lines of Hedylus \_fior. circ. 290 B.c. | preserved 
in Alhenaeus xi. 473a; see also xxxv. and xxxviii.), so the forms, 
lyric TraiyvLov and elegiac epigram, to expre.ss these emotions, 
had been fixed by the same predecessors. Hellenistic lyric only 
surviving in meagre fragments, Catullu.s’ originality appears 
greater here than in his ch‘giacs which we can compare with the 
epigrams of the Greek Anthology, but metre (especially th»* sca- 
zon iambic and phalaecan hendecasy liable), subject-matter, and 
often phrasing indicate his obligations. The poems on Lesbia’s 
.si)arrc)w (ii. and iii.) and that on the yacht (iv.) had Hellenistic 
prototypes, and an Alexandrian element crops up even in such 
an ardent love-poem as vii. (cf. 11 . 3-6). Nevertheless it is in 
these shorter pieces that Catullus is most Roman and most him- 
self. The attacks on the smaller fry who had incurred his dis- 
pleasure often revolt us to-day by their gratuitous obscenity, but 
the iambi on Caesar and his associates, which recall but far sur- 
pass in bitterness the popular lampoons current at the expense of 
the imperator unicus, were justly considered by their chief victim 
to have branded him with perpetua stigviata. On the other side 
the Lesbia cycle cannot be paralleled in ancient literature for sin- 
cerity of passion, passing through all the stages of joyous con- 
tentment, growing distrust, and wild despair to the poignant adieu 
of the disillusioned lover. 

The best edition of Catullus is that by W. Kroll (Leipzig, 1923). 
The best English commentary is that by R. Kllis (2nd ed., 1880). 
Neither the current Oxford text (1904) nor the Teubner (1923) can 
be con.sidi:red satisfactory. Volume vi. of the Loch Cla.s$ica 1 Library 
(1912) contains a text and Iramslation of Catullus along with Tibullus 
and the Pervigilium Veneris. The most recent translations into Eng- 
lish are by Sir William Marris (1924) and F. A. Wright (n.d.). See 
also H. A. J. Munro, Criticisms and Elucidations of Catullus (2ncl 
ed., 1905) ; K. P. Harrington, Catullus and his Influence (1923) ; Frank 
Tenney, Catullus and Horace (1928). (E. A. B.) 

CATULUS, the name of a distinguished family of ancient 
Rome of the gens Lutatia. The following are its most important 
members: 

1. Gaius Lutatius Catulus, Roman commander during the 
first Punic War, consul 242 b.c. With a fleet of 200 ships, he 
occupied the harbours of Lilybaeum and Drepanum. The Cartha- 
ginian relieving fleet was totally defeated off the Aegates Island.s, 
March 10, 241, and Catulus shared in the triumph, though, owing 
to a wound, he took no part in the operations. (See Punic Wars: 
first, ad fin.) 

2. Quintus Lutatius Catulus, Roman general and consiji 
with Marius in 102 b.c. In the war against the Cimbri and Teuton! 
(qq.v.) he was sent to hold the pa.ssage of the Alps, but was 
forced back over the Po (see Marius, Gaius). In 10 1 the Cimbri 
were defeated on the Raudine plain, near Vercellae, by the united 
armies of Catulus and Marius. The chief honour being ascribed to 
Marius, Catulus became his bitter opponent. He sided with Sulla 
in the civil war, was included in the proscription list of 87, and 
committed suicide. He was distinguished as an orator and writer, 
and is said to have written the history of bis consulship and the 
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Cimbrian War. Two epigrams by him have been preserved and 
arc published in W. W. Merry’s Fragments of Roman Poetry 
(Oxford, i8g8, p. 173). See Plutarch, Marius, Sulla; Appian, 
B.C. i, 74; Veil. Pat. ii, 21; Florus iii, 21; Val. Max. vi, 3, ix, 13; 
Cicero, De Oratore, iii, 3, 8; Brutus, 35. 

3. Quintus Lutatius Catulus (c. i2o-6t b.c.), son of the 
above, was a consistent supporter of the aristocracy. In 78 he was 
consul with Marcus Aeniilius I.«epidus, who proposed the over- 
throw of the Sullan constitution. Catulus vigorously opposed this, 
but Lepidus marched on Rome at the head of an army. He was 
defeated by Catulus and Pompey and fled to Sardinia. In 67 and 
66 Catulus unsuccessfully opposed the Gabinian and Manilian 
laws, which conferred special powers upon Pompey. He consist- 
ently o[)poscd Caesar, whom he tried to implicate in the Catilinar- 
ian conspiracy. Caesar, in return, accused him of embezzling public 
money during the reconstruction of the temple on the Capitol. 
Cat ulus’s supporters rallied round him, and Caesar dropped the 
charge. Although not a man of great abilities, Catulus exercised 
considerable influence through his political consistency and his 
undoubted .solicitude for the welfare of the slate. 

See Sallust, CatUina, 35, 49; Dio Cassius xxxvi. 13; Plutarch, 
Crassus; Suetonius, Caesar, 15. 

CAUCA, a department of Colombia, on the Pacific coast. Area 
ii.6()0 sq.mi. Pop. (1938 census) 356.040; (iQSi est.) 468,790. 
I'hc VVebtern Cordillera, traversing nearly its whole length from 
bouth to north, and the Central Cordillera, forming a part of its 
eastern frontier, give a very mountainous character to the region. 
It includes, besides, the fertile and healthful valley of the upper 
C .iiica, and a part of the coastal plain. The region is rich in mines 
and valuable forests, but its inhabitants have made very little prog- 
re.s'^ in agriculture because there are not adequate transportation fa- 
cilities. Capital of deparlnient is Popayan, pop. (1947) 35.96o. 

CAUCASIAN AREA, NORTH. A natural area and former 
jjrovinre in the Ru.s.sian Soviet Federated Sociali.st Republic, 
boundaries are: W., the Ukraine, the Sea of Azov and the Black 
sea: S., the Azerbaijan and (Georgian republics; E., the Ca.spian 
sea ; N., the Stalingrad and Voronezh regions. Area, 110,969 sq.mi. 
Pop. 8.324,788; urban 1.408,085, rural 6,916,703. The following 
are linked to it administratively: the Kabarda-Balkaria, North 
Ossetian, Chechcno-lngiishctia and Daghestan autonomous re- 
{)uljiics, and the Adygei, Cherkess and Karachaev autonomous 
regions. Most of the area is a fertile plain, which has always been 
a zone of movement of peoples, owing to its situation between the 
Black sea and the C'aspian, with the Caucasus on its southern 
flatik. It formed a link between the Mediterranean civilizations 
which established trading colonies there, the Persian and Turkish 
empires of Asia Minor, the Tatar and Mongol steppe peoples, and 
the Russians from the northwest, all attracted by its fertility and 
its trading possibilities. In 1926 the varying elements in the popu- 
lation included Russians (Great Russians, Ukrainians and White 
Russia?is) 83.38%, Chechens, 2.72%, Ossetians 2.03%, Armenians 
r.98%., Kabardians 1.85%, Greeks 1.14%, Germans 1.06%, 
(’luTkess 1.03%, with Ingushes, Karachaevs, Jews, Poles, Kal- 
mucks, Georgians, Tatars, Turks, Persians, Moldavians, Es- 
tonians, Czechs and Lesgians. In spite of these varied elements, 
the area has a certain economic unity: it is essentially an 
agricultural area undergoing a process of industrialization, and 
has an important export trade. In varying forms this export trade 
dates from a gieat antiquity. The west and southwest, with rich 
black earth soils, have intensive agriculture, market gardening 
and dairying, and a good net of communications; proximity of 
the Black sea and the Caucasus leads to increased rainfall and 
modifleation of summer heat and winter cold, abundance of 
streams and a longer vegetative period (i.e,, number of days with 
a temperature above 40® F.) ; in the Black sea area there arc 275 
days, and in Krasnodar, Maikop and Armavir 250, as against 2oo~ 
210 days in the Donetz and Shakhtinsk areas. Towards the north 
and in the east the climatic influences are Continental, with 
drought conditions, and in the east the soils are chestnut-coloured 
f favourable to the growth of summer wheat in wet years), with 
about 10%, saline and arid sands unfit for agriculture. The chief 
crops are summer wheat in the northern provinces, a hard variety 


in demand on the world market for flour and macaroni, etc., win- 
ter wheat in the wetter southwest districts, barley, maize, rye, 
millet and oats. Sunflower seed, providing food, oil, fuel and pot- 
ash is increasingly cultivated in the Kuban area, as are crops new 
to the region such as cotton, soybeans, castor-oil plants and kenaf. 
Swampy tracts along the Kuban are being reclaimed and sown to 
rice, a crop also new to the region. There are vineyards in the 
Don, Black .sea, Kuban and Terek areas : the Don wines arc good, 
but the Kuban and Terek wine is sharp. Vineyards are being ex- 
tended in the sandy areas along the Don. Tobacco is cultivated 
in the Kuban and Black sea regions. In the southwest Kuban and 
near the great cities and health resorts market gardening (espe- 
cially of melons, pumpkins and potatoes) is prosperous. Agricul- 
ture suffered severely during World W’ar I and was slowly recov- 
ering during the post-World War I years. 

Cattle rearing is decreasing, and is mainly limited to the dry 
steppe and the hill pasture meadows. The stock of horses greatly 
diminished between 1914 and 1921. Horses are bred in Kuban 
and Kabardia and by the steppe nomads. In Kuban they are used 
as working animals. The gray Black sea cattle, related to the 
Ukrainian cattle, are the best working oxen, and are bred and 
used in the north and near Maikop. Dairy cattle (German) are 
in demand near the cities, while the Kalmucks breed the best 
cattle for meat. Formerly in the Stavropol steppe and the Salsk 
area there W’ere 4,000,000 head of merino sheep, but they were 
catastrophically destroyed between 1914-21 and the number 
dropped to only 300,000 or 400,000. Goats arc kept for milking, 
especially in the hill areas. Pig breeding recovered its pre-World 
War I level, especially in the Kuban and the maize zone of the 
foothills. Hens, geese, ducks and turkeys numbered 11,000,000 be- 
fore W’orld W’ar II, and eggs, feathers, down and live and dead 
birds are exported (mainly to the home Russian markets). In Ku- 
ban, Terek and the foothills the long, warm summer and the flora 
favour beekeeping, and much good wax is exported. 

The steppe and much of the plain is treeless, except near the 
streams and along the Don valley (oak and elm). On the foot- 
hills patches of mixed steppe and forest lead to the continuous 
beech, oak, hornbeam, ash, maple, lime and elm forest, above 
which are pines, birches and silver firs, with Alpine meadows 
higher still. The Black sea slopes yield yew and chestnut. The 
government is controlling timber felling on the foothills in view 
of the importance of tree growth in regulating the streams and in 
fixing the soil. In the higher regions much timber is neglected 
because of lack of labour and lack of transport. Of the timber, 
most goes to the treeless steppe, the markets of the near east 
and the Mediterranean. The silver fir is used in the home region 
for cellulose manufacture. 

Fishing for bream, carp, herring, mackerel, sturgeon and an- 
chovy is carried on in a primitive way, but suffers from lack of 
refrigerators and of quick transport. The mineral wealth consists 
of the Grozny and Maikop-Tamati naphtha beds, the silver, lead 
and zinc ores of Alagir, south of Orjonikidze, lead ore on the 
upper Kuban, anthracite in the Shakhtinsk area and south of 
Batalpa.shinsk, and coal and iron ore on the north shore of Azov. 
Some of the mines arc worked by peasant artels. The chief man- 
ufactures are foodstuffs (fiour and fish, fruit and vegetable pre- 
serves) especially in the Kuban, naphtha refining at Grozny, 
Tuapse, Maikop (aviation benzine), cement at Novorossiysk, to- 
bacco at Rostov, Krasnodar, Armavir and Orjonikidze, agricul- 
tural machinery at Rostov, Taganrog and Sylin, leather at Tagan- 
rog and Maikop, sugar near Armavir and in the Kuban. Maize 
products (brandy, starch and flour), textiles (wool, cotton, stock- 
ings, rope.s), soap, potash, bricks, glass, tiles and paper are also 
manufactured and there are printing works at Rostov and other 
towns. Side by side with the factory industries go the koustar 
(peasant) industries and in the flour milling and oil pressing they 
produce 45% of the total. The chief towns in order of size of 
population in 1939 arc: Rostov-on-Don 510,253; Krasnodar 203,- 
946; Taganrog, Grozny, Shakhty, Orjonikidze (Vladikavkaz), 
Novorossiysk, Armavir, Maikop, Voroshilovsk, Pyatigorsk, all 
over 50,000; and Batalpashinsk, Millerop and Salsk. 

These towns and their population are an indication of the 
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marked industrial development of the area, as is the fact that 
naphtha and not wheat is now the chief export. But agriculture 
is still, as in the past, the chief occupation of the area. In the 
internal life of the area it affects directly the welfare of four- 
lil'ths of the fiopulation and indirectly its development affects the 
remaining one-fifth, regulating markets, causing seasonal over- 
freightage of the transport network (railways, ports, elevators 
and refrigerators) and supplying the raw material for the fac- 
tories and the food for the workers. The imp<3rtancc of the North 
Caucasian area in the economy of the U.S.S.K. as a source of sup- 
ply of wheat and raw material is recognized by the government. 

A canal was being constructed in 1944 to transfer part of the 
waters of the Kuban, which has an oversupply, to the Manirh, a 
tributary of the lower Don. This canal was to irrigate 2,500,000 
ac. of land. Eventually the Manich waterway will be extended to 
the Caspian .sea, 390 mi. away. Its level will be maintained by a 
canal from the Terek which will also generate water power and 
irrigate a large expanse of steppe land. 

CAUCASIAN LANGUAGES. This term is applied to the 
languages used on the Caucasian isthmus which do not belong to 
the Indo-German, or to the Semitic, or to the Turco-Mongolian 
family. They are divided into three groups — the East Caucasian, 
the West Caucasian and the South Caucasian, The East Cau- 
casian group can be divided into eight branches: i. The Chechen 
branch (the chief being the Chechen language of the middle course 
of the Terek and Daghestan); 2. Avaro-Andi (12 languages in 
West Daghestan, the chief being the Avar language); 3. Darghi 
(East Daghestan); 4. Samur (South Daghestan, the chief being 
the Kuri language, near Derbent ) ; 5. Lakk or Kasi-Kumuk (Cen- 
tral Daghestan); 6. Artchi (one village in Central Daghestan); 
7. Hinalugh (one village near the mountain Shah-Dag); and 8. 
Udi (two villages near the town Nukha). The West Caucasian 
languages have three branches: i. Abhaz — region of Sukhum- 
Kale; 2. Ubykh — formerly dominant in the region of Sot chi, but 
now spoken only by a few families in Asia Minor; 3. Adyghe, with 
two dialects — Kahardi (in the so-called Kabarda, princii>al town 
Naltchik) and Kiakh or Cherkess (region of Kuban and the 
Caucasian shore of the Black sea). The South Caucasian lan- 
guages are: 1. Georgian with its dialects; 2. Mingrelian and Laz; 
3. Svanetian. 

East Caucasian and West Caura.sian arc related and may be 
considered as two branches of the North Caucasian group. The 
relationship between this and the South Caucasian group has not, 
as yet, been scientifically proved, and in the present state of our 
knowledge the North Caucasian and South Caucasian groups must 
be considered as separate. 

The North Caucasian languages are distinguished by an extraor- 
dinary abundance of consonants, which in Cherkess are 57 in 
number. Very characteristic of the phonetic system of North 
Caucasian languages arc the lateral consonants, which convey 
the impression of combinations kl, rI, thl; then a great number 
of consonants of the type k, pronounced in the deep back part of 
the palate, etc. This superabundance of consonants is moderated 
in the East Caucasian group where consonants rarely come into 
contact with each other; but in West Caucasian languages the 
contact and combination of consonants occur very frequently, 
and the most complicated combinations, very difficult to pro- 
nounce, are admitted. 

In the East Caucasian languages substantives are divided into 
classes or ‘"genders”; their number varies in different languages 
(from two to six). In most cases, neither from the meaning of 
the word nor from any outward formal symptom is it possible 
to know to which class the substantive belongs. Very often the 
same substantive belongs in the singular to one class and in the 
plural to another. A consonant, specific for each group {w, b, d, r, 
y) is added as prefix, infix or suffix to the adjectives, verbs, pro- 
nouns, adverbs, etc., connected with the substantive. For example, 
the Avars say : ^‘Dow tchi wugo roqow** — this man is in the house ; 
**Doh keto hugo roqob** — ^this cat is in the house; **Doy thladi 
Yigo roqoy** — this wife is in the house. Substantives, adjectives 
and pronouns are declined; an extraordinary number of cases 
is used to express ideas that in other languages are expressed 


a combination of words with prepositions. The Tabassaran Ian* 
guage has 35 cases. The system of declension is based on the oppo- 
sition of Casus Agens to Casus Pattens, The Casus Agens is used 
for the logical subject of transitive verbs, and Casus Patiens for 
the logical object of transitive and logical subject of intransitive 
verbs. The outward distinction between Casus Agens and Casus 
Patiens is expressed in a different way by different substantives. 
Thus, in the Kuri language Lam — ^“ass” — ^has Agens Lamra and 
ghum — “smoke” — has Agens ghumadi. All other cases are derived 
from the Agens by adding different endings. The plural is also 
formed differently from different substantives, so that the de- 
clension of substantives in East Caucasian languages is full of 
irregularities. The same is true of conjugation in most of these 
languages. The verbal root, i.e,, the invariable part of all verbal 
forms, consists mostly of one consonant. Before it are the pre- 
fixes, indicating the aspect of the verb (i.e,, whether the action 
is considered as a lasting process or as a concluded action) and 
the gender signs mentioned above agree with the Patiens of the 
sentence. After the root consonant come the elements, indicating 
time, mood and sometimes the person. There are many verbal 
forms and the difference of their meaning is often very subtle and 
difficult to define. The East Caucasian languages have therefore 
a complicated grammar with a great abundance and prodigality 
of forms. The same prodigality is found in the vocabulary; thedp 
are for instance special adverbs to indicate such notions as “five 
years ago,” “four days later,” etc. — these words having nothing 
in common with the corresponding numerals. 

In the West Caucasian languages, declension is reduced to a 
minimum; the Adyghe and Ubykh languages have only three cases, 
the Abhaz has no declension at all. There are fewer verbal forms 
than in the East Caucasian languages. The vocabulary is poor, 
so that the simplest notions are expressed by compound words, 
e.g,, in Adyghe the beard is designated as “tail of the mouth,” 
etc. The characteristic peculiarity of West Caucasian languages 
is a fondness for combining words. Notwithstanding these differ- 
ences between East and West Caucasian languages, there are still 
important similarities in both these groups — ^viz., in the most 
elementary words, personal pronouns, numerals, simple verb roots, 
etc., so that there can be no doubt as to their relationship. There 
are also isolated similarities in the grammar, for instance the oppo- 
sition of Ca.sus Agens to Casus Patiens, traces of the different 
classes of substantives, etc. 

The phonetic system of South Caucasian languages is simpler 
than that of the North Caucasian; there is a striking fondness 
for the agglomeration of consonants (e.g., the Georgian, mghwdl 
is genit. for “priest”). There is only one gender. The declension is 
rich in case forms, but their formation is regular. The verb has a 
developed conjugation; the means of expressing personal forms 
through combination of certain prefixes and suffixes is compli- 
cated. In the South Caucasian languages the agreement of the 
verb with its subject and object varies with the tenses of the verb. 
In the pre.sent the subject is in the nominative and the object in 
the dative-accusative. In the Aorist the subject is in a special 
case (Agens?) and the object in the nominative, in the perfect 
the subject is in the dative and the object in the nominative. 

Georgian alone has an ancient written literature, beginning with 
the 5th century a.d., and in recent years books and newspaper;^ 
have begun to appear in other Caucasian languages. 

BiMiaGGRAPHY. — ^I^iterature on North Caucasian languages is to be 
found in Meillet and Cohen’s, LeS Langues du Monde (Paris, 1924) 
and A. Dirr, Einfukrung in das Studium der Kaukasischen Slacken 
(I^ipzig, 1928). For Georgian, A. Dirr^ Tkeoretisek-praktiseke Gram- 
matik der modemen Georgiseken {Grusiniseken) Spracke (No. &i, 
Harticben’s Kunst der Poly glottic Series) ; F. N. Fink, Die Haupttypen 
des Sprackbaues, p. 132-149 (Leipzig, 1910). (N. S. T.) 

CAUCASUS, a mountain range, stretching north-west to 
south-east from the Strait of Kerch (between the Black sea and 
Sea of Azov) to the Caspian sea, over 900m. long and varying 
from 30 to 140m. in width. In its general uniformity of direction, 
its comparatively narrow width, and its well-defined limits towards 
both south and north, it presents a closer analogy with the Pyre- 
nees than with the Alps. The range, like the Pyrenees, maintains 
for considerable distances a high elevation, and is not cleft by 
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natural passes, as in the Alps. In both ranges some of the highest 
summits stand on spurs of the main range, not on the main rai^^e 
itself, e.g., Mts. Elbruz and Rasbek, Dykh-tau, Roshtan-tau, 
Janga-tau and Shkara. For purposes of description it is convenient 
to consider the range in four sections, a western, a middle with 
two subsections and an eastern. 

Western Caucasus*— -This section, extending from the Strait 
of Kerch to Mt. Elbruz in 42^ 4c/ E., is 
over 420m. long, and runs parallel to the 
north-east coast of the Black sea and only 
a short distance from it. Between the 
main range and the sea there intervene at 
least two parallel ranges separated by deep 
glens, and behind it a third subsidiary par- i 
allel range, likewise separated by a deep | 
valley, and known as the Bokovoi Rhrebet. 

All these ranges are crossed by numerous 
glens and gorges, and the rainfall being 
heavy and the exposure favourable, they 
are densely clothed with vegetation. Many 
of the spurs abut steeply upon the Black 
sea, so that this littoral region is very 
rugged and not readily accessible. The sea- 
ward flanking ranges run up to 4,000ft. 
and more, and in many places form cliffs 
which overhang the coast some 2,000- bt coiimtr~ 

3.000ft., while the main range gradually 
ascends to 10,000-1 2,000ft. as it advances Native of the Caucasus 

cast, the principal peaks being Fisht (8,040ft.), Oshten (9,210ft.), 
Shuguz (10,640ft.), and Psysh (i2,42sft.). The main range is 
built up of hard crystalline rocks, and the subsidiary chains are 
cunipo.scd of softer strata (Cretaceous and Tertiary) which are 
more easily disintegrated. The snowline is about 9,000ft. on the 
loftiest summits, and east of Oshten the crest of the main range is 
capix'd with perpetual snow and carries many hanging glaciers, 
while larger glaciers creep down the principal valleys. The few 
passes lie at relatively great altitudes, so that although the northern 
versants of the various ranges ail have a gentle slope, communica- 
tion between the Black sea and the valley of the Kuban, and the 
low steppe country beyond, is not easy. The more important 
passes, proceeding from west to east are Pshokh (5,435ft.), and 
Shetlib (6,060ft.), Pseashka (6,880ft.), Sanchar (7,g9oft.); be- 
tween the last-named and Elbruz are the passes of Marukh 
(iT,5ooft.), Klukhor (9,450ft.) and Nakhar (9,615ft.). 

Owing to topographical and climatic conditions the southern 
exposure fosters a luxuriant and abundant vegetation. The most 
distinguishing feature of the flora is the predominance of arbores- 
cent growths; forests cover 56% of the area and arc not only 
dense but laced together with climbing and twining plants. The 
commonest species of trees arc such as grow in central Europe, 
viz., ash, fir, pine, beech, acacia, maple, birch, box, chestnut, laurel, 
holm-oak, poplar, elm, lime, yew, elder, willow, oak. The common 
box is especially prevalent, but the preponderating species are 
Coniferae, including the Caucasian species Pinus hakpensis and 
P. insigms. The commonest flrs are Abies nordmanma and A. ori^ 
entolis. There are two native oaks, Quercus ponticus and Q, ses- 
siliflora. A great variety of shrubs grow on these slopes of the 
western Caucasus, chiefly the following species, several of which 
are indigenous — Rhododendron ponticum, Azalea poniica, Aris-^ 
totelia tnagid, Agave americana, CephalaHa tatarica, Cotoneaster 
pyracantha^ Citrus aurantium, Diospyros ebenum, Ficus carica, 
Illicium amsatum^ lAgustrum caucasicutn, Punica granatum, Pkila- 
dtlphus coronarius, Pyrus saUcifolia, Rhus cotinus and six species 
of Viburnum, A great variety of aquatic plants thrive excellently. 
The following purely Caucasian species also grow on the coast — 
five species of spearwort, three of saxifrage. Aster caucasica^ Dios- 
corea caucasica, Echinops raddeanus, Hedera colchica, HeUeborus 
caucasica and Peucedanum caucasicum. Here too are found mag- 
i^olia, azalea, camellia, begonia and paulownia. Among the culti- 
vated trees and dirubs the most valuable are the vine, peach, 
pomegranate, fig, olive (up to 1,500ft above sea-level), chestnut, 
aprico^ apjfle, pear, {flum, cherry, mdon, tea (cm the coast 


between Sukhum-Kaldh and Batum), maize (yielding the stapte 
food of the inhabitants), wheat (up to 6,000ft.), potatoes, peas, 
currants, cotton, rice, colza and tobacco. After the Russian con- 
quest half a million of the inhabitants of this region being Moham- 
medans, and refusing to submit to the yoke of Christian Russia, 
emigrated into Turkish territory, and the country where they had 
lived remained for the most part unoccupied until after the ^gin- 
ning of the 20th century. The coast-line is remarkably regular, 
there being no deep bays and few seaports. The best accommoda- 
tion that these latter afford consists of more or less open road- 
steads, e,g., Novorossiisk, Gelenjik, Anapa, Sukhum-Kaleh, Poti 
and Batum. Along the coast are summer bathing resorts similar to 
those of the south-east coast of the Crimea. The largest are 
Anapa, Gelenjik and Gagry. 

Middle Caucasus: (a) Western Half* — >'rhis sub-section, hav- 
ing a length of 200m., reaches from Mt. Elbruz to Kasbek and the 
Pass of Darial. It contains the loftiest peaks of the whole range, 
of which those above 15,000ft. are; — ^Elbruz (west peak) 18,465ft. 
and (cast peak) 18,345ft., Jaikyl 17,780ft., Dykh-tau 17,050ft., 
Shkara 17,040ft., Koshtan-tau 16,875ft., Janga-tau 16,660ft. (west 
peak) and 16,525ft. (east peak), Kasbek 16,545ft., Mishirghi-tau 
16410ft. (west peak) and 16,350ft. (cast peak), Adish or Katuyn- 
tau 16,295ft., Gestola 15,940^., Tetnuld 15,920ft., Gimarai-Khokb 
15,670ft., Ushba 15,410ft. (south-west peak) and 15,400ft. (north- 
east peak), Ullu-auz 15,350ft., Adai-Khokh X5,275ft., Tikhtengen 
i 5 .i 35 ft-f Tiutiun-tau i5,iisft. 

The crest of the main range runs at an altitude exceeding 
10, 000ft., but is surpassed in elevation by the secondary range to 
the north, the Bokovoi Khrebct. These ranges are connected by 
more than half a dozen short transverse spurs enclosing as many 
cirques. Besides the Bokovoi Rhrebet several other short subsi- 
diary ranges branch off from the main range at acute angles, with 
high glens between them. Down all these glens glacier streams 
descend, until they find an opportunity to pierce through the flank- 
ing ranges, which they do in deep gorges, and then race down the 
northern slopes of the mountains to enter the Terek or the Kuban, 
or down the southern versant to join the Rion or the Kura. 
Amongst all these high glens there is a remarkable absence of 
lakes and waterfalls; nor are there down in the lower valleys, as 
one would expect in a region so extensively glaciated, any sheets 
of water corresponding to the Swiss lakes. In this section of the 
Caucasus the loftiest peaks do not as a rule rise on the main 
range, but in many cases on the short spurs that link it with the 
Bokovoi Khrebct and other subsidiary ranges. 

Glaciers, — ^The snow-line runs at 9,500 to io,oooft. on the 
northern face and 1,000ft. higher on the southern face. There are 
over 900 glaciers in this section, and although they often rival 
those of the Alps in size, they do not descend generally to such 
low altitudes. The best Imown are the Bezingi or Ullu, between 
Dykh-tau and Janga-tau, lo^m. long, and descending to 6,535ft. 
above sea-level; Leksyr, situated south of Adyr-su-bashi, 
long, and its end at 5,690ft., the lowest point to which any glacier 
descends on the south side of the range; Tseya or Zea, descending 
6m. from the Adai-khokh to 6,730ft.; Karagom, from the same 
mountain, g^m. long, and reaching down to 5,79oh., the lowest on 
the northern side; Dyevdorak or Devdorak, from Kasbek, 
long, its end at 7i53oft.; Khaldeh or Gcresho 4im. long, from 
Shkara and Janga-tau; Tuyber from Tetnuld, 6im. long, and 
reaching down to 6,565ft.; Tsanner or Zanner, the same length, 
but stopping short 240ft. higher, likewise given off by Tetnuld; 
while between that peak, Adish and Gestola originates the Adish 
or Lardkhat glacier, 5m. long and terminating at 7,450ft. The 
total area covered by glaciers in the central Caucasus is estimated 
at 625 to 650sq.m., the longest being the Maliev on Kasbek, 36m. 
long; but according to M. Rossikov several of the largest glaciers 
are retreating, the Tseya at the rate of something like 40-45ft. 
per annum. 

Passes . — is in this section that the mountain system is nar- 
rowest, and here (apart from the “gate” at Derbent close beside 
the C^pian) are the principal north to south communications, 
between south Russia and Armenia and Asia Minor. These are 
the passes of Darial and Mamison. Over the former, which hes 
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immediately east of Kasbek, runs the Georgian military road 
(1811-64) from Vladikavkaz to Tiflis, cutting through the moun- 
tains by a beautiful gorge (8m. long), shut in by mountain walls 
nearly 6,oool‘t. high, and so narrow that there is only just room 
for the road and the river Terek side by side. The pass by which 
this road crosses the main range farther south is known as the 
Krcstovaya Gora and lies 7,805ft. above sea-level. The Mamison 
pass, over which runs the Ossetic military road (made passable for 
vehicles in 1889) from the Terek (below Vladikavkaz) to Kutais 
in the valley of the Rion, skirting the eastern foot of the Adai- 
khokh, lies at an altitude of 9,270ft. and is situated a little, south 
of the main range. Horses can traverse only the best of the other 
passes and only during a few weeks in summer. They range at 
altitudes of 9,000-1 2,500ft., and between the pass of Nakhar in 
the west and that of Mamison in the east there is not a pass 
below 10,000ft. The best known are ChijxT (to,8oo-io, 720ft.), 
Bassa (9,95oft.), Donguz-orun (10,490ft.), Becho (ii,07ofL), 
Akh-su (12,465ft.), Bak (10,220ft.), Adyr-su (12,305ft.), Bezingi 
(io,ogoft.), Shari-vizk (11,560ft.), Edena, Pasis-mta or Godivizk 
(11,270ft.), Shtulu-vizk (10,860ft.), Fytnargyn (11,130ft.), 
Bakh-fandak (9,570ft.), the two Karaul passes (ii,6So and ii,- 
270ft.) and Gurdzi-vizk (10,970ft.). The most frequented pass in 
Svanetia is that of Latpari (9,260ft.), situated in the first of the 
southern subsidiary ranges mentioned above, and thus connecting 
the valleys of the Ingur and the Tskhenis-Tskhali. 

Flora . — In this section of the range again the southern slopes 
are clothed with vegetation of remarkable luxuriance and richness, 
more especially in the region of Svanetia (42®-43° E.). Here 
again the plants are bigger and the blossoms more abundant than 
in the Alps, forests of Coniferae predominate, and gigantic male 
ferns (Aspidium filix-mas), Paris incompkta (a member of the 
Trilliaceae), Usnea or trcc-nioss, box, holly {Ilex aquijoliuin)^ 
Lilium monaddphum and many of the herbaceous plants which 
ilower in English gardens, grow here to an extraordinary size — 
monkshoods, Cephalaria, Mulgedia and groundsels. Other species 
are Campanula^ Pyrethrum, aconite, Cephadis, speedw»ell, Alche- 
milla sericetif Centaurca macrocephala, Primula grafidis and a 
species of primrose. Flowers of great beauty and abundance blos- 
som up to 13,000ft. on the northern slope and on the southern 
slope ascend 2,000ft. higher. Walnuts grow up to an altitude of 
5,400ft., the vine and mulberry to 3,250ft., the lime and ash to 
4,000ft. The forests extend to the upper end of the limestone 
gorges. Above that the crystalline schists are bare of tree vegeta- 
tion. The upper limit of arborescent vegetation is 7,000-7, 500ft., 
of shrubs, e.g., rhododendrons, 8,500ft., and of pasture-lands up to 
9,000ft. The principal cultivated varieties of plants in this section 
are wdieat, rye, oats, barley, beans, millet and tobacco. 

Middle Caucasus: (6) Eastern Part. — In this sub-section, 
which stretches from Kasbek and the Darial gorge to the Baba- 
dagh in 48"* 25' £., a distance of 230m., the Caucasus attains its 
greatest breadth. For the whole distance the main range keeps 
an average elevation of TO,oooft., though the peaks are 2,000 to 
nearly 5,000ft. higher, the altitudes increasing towards the east. 
The glaciers decrease in the same proportion. Here the principal 
peaks, again found chiefiy on the spurs and subsidiary ranges, are 
the Tsmiakom-khokh (13,570ft.), Shan-tau (14,530ft.), Kidenais- 
magali (13,840ft.), Zilga-khokh (12,645ft.), Zikari (12,565ft.), 
Choukhi (12,110ft.), Julti-dagh (12,430ft.), Alakhun-dagh (12,- 
690ft.) and Maghi-dagh (12,445ft.). On the main range stand 
Borbalo (id, 175ft.), Great Shavi-kildeh (12,325ft.), Murov (ii,- 
iioft.), Ansal (11,740ft.), Ginor-roso (11,120ft.), while farther 
east come Trfan-dagh (13,765ft.) and Bazardyuz or Kichen (14,- 
727ft.). In the same direction, but again outside the main range, 
lie Shah-dagh (13,955ft.), Shalbuz (13,675ft.) and Malkamud 
(t 2 , 750ft.). 

The most noteworthy feature of this section is the broad high- 
land region of Daghestan, which flanks the main range on the north 
and sinks down to the Caspian sea (east), and to the valley of the 
Terek (north). On the north-west this rugged highland region is 
well defined by the transverse ridge of Andi, which to the east of 
Kasbek strikes off from the Caucasus range almost at right angles. 
The rest of the Daghestan region consists of a series of roughly 


parallel folds, of Jurassic age, ranging in altitudes from 7,500 up 
to 12,500ft., separated by deep river glens which cut it up into a 
number of arid, treeless plateaus. The most prominent of these 
tablelands is Bash-lam, which stretches east and west between the 
Chanti Argun and the Andian Koisu. Upon it rise the conspicuous 
peaks of Tebulos-mta (14,775ft.), Tugo-mta (13,795ft.), Komito- 
tavi or Kachu (14,010ft.), Donos-mta (i3,S6oft.), Diklos-mta 
(13,740ft.), Kvavlos-mta or Kolos-mta (13,080ft.), Motshekh- 
tsferi (13,140ft.) and Galavanas-tsferi (13,260ft.). Farther east 
is the Bogos tableland, stretching from south- south-west to east- 
north-east between the Andian Koisu and the Avarian Koisu and 
rising to over 13,400ft. in several peaks, e,g,, Antshovaia (13,- 
440ft.), Bot.shokh-nieer (13,515ft.), Kosara-ku (13,420ft.) and 
Addala-shuogchol-meer (13,580ft.); and the Dyulty tableland 
reaching 12,400ft. between the Kara Koisu and the Kazikumukh 
Koisu. Neve and glaciers occur on some of these peaks, particu- 
larly on the slopes of Diklos-mta, where the glaciers descend to 
7,700ft. (north) and to 8,350ft. (south). Here the pas.ses are 
lower than those between Elbruz and Kasbek, though at appre- 
ciable heights, fully equal to those that lead up from the Black sea 
to the valley of the Kuban in the western section of the range. 
The best known are the Krcstovaya Gora (7,805ft.) on the Gqor- 
gian military road south of Darial; Kodor (9,300ft.) and S^ts- 
kheni, and (}udur (TO,i2oft.) and Salavat (9,280ft.), carrying 
Akhty military road. 

The flora of this .section bears a general resemblance to that 
farther west. Ample details will be found in Dr. G. Radde’s 
(1831-1903) monographs on Daghestan. 

Eastern Caucasus. — ^I'his section of the Caucasus gradually 
dies away east of Baba-dagh (11,930ft.) towards the Caspian, ter- 
minating finally in the peninsula of Apsheron. It is, however, con- 
tinued under the waters of the Caspian and reappears on its 
eastern side in the Ko^iet-dagh, which skirts the north-eastern 
frontier of Persia. In this section of the Caucasus no peak exceeds 
9,000ft. in altitude and the crest of the main range retains no 
snow. The most frequented pass is Alty-agach (4,35sft.). 

Between the northern and the southern sides of the range there 
is a great difference in climate, productions and scenery. In the 
south-western slopes and valleys where a heavy rainfall is com- 
bined with a warm temperature, magnificent forests clothe the 
mountain-sides and reach the waters of the Black sea. There the 
littoral from, say, Sukhum-kaleh to Batum, and the inland parts of 
the basin of the Rion, will bear comparison with any of the prov- 
inces of Italy in richness and variety of products. But farther 
inland, cast of Tiflis, a great change becomes noticeable on the 
other side of the transverse ridge of the Suram or Meskes moun- 
tains. Arid upland plains and parched hillsides take the place of 
the rich verdure and luxuriant arborescent growth of Imeretia, 
Svanetia and Mingrclia, the districts which occupy the valleys of 
the Ingur and Rion and the tributaries of the latter. A very simi- 
lar change likewise becomes noticeable in the higher regions of 
the Caucasus mountains north of the pass of Mamison. The val- 
leys of the Rion and Ardon and of others that flow in the same 
direction, are almost wholly destitute of trees, but where the bare 
rock does not prevail, the mountain slopes are carpeted with grass. 
“Treeless valleys, bold rocks, slopes of forbidding steepness (even 
to eyes accustomed to those of the Alps), and stone-built villages, 
scarcely distinguishable from the neighbouring crags” (Freshfield) 
Austere and unattractive though those valleys arc, the same epi- 
thets cannot be applied to the deep gorges by which in most cases 
the streams make their escape through the northern subsidiary 
range. These defiles are declared to be superior in grandeur to 
anything of the kind in the Alps. That of Darial (the Terek) is 
fairly well known, but those of the Cherek and the Urukh, farther 
west, are stated to be still more magnificent. Not only do the 
snow-clad ranges and the ice-panoplied peaks surpass the loftiest 
summits of the Alps in altitude; they also in many cases excel 
them in boldness and picturesqueness of outline, and equal the 
most difficult of them in steepness and relative inaccessibility. 

Hydrography. — ^Nearly all the larger rivers of Caucasia have 
their sources in the central parts of the Caucasus range. The tor- 
rential streams of Mdzimta, Pzou, Bi^b and Kodor drain the 



CAUCASUS 


country west of Elbruz. The Ingur, Tskhenis-Tskhali, Rion and its 
tributaries, e,g,, the Kvirila, are longer but also in part torrential; 
they drain the great glacier region between Elbruz and Rasbek. 
The Rion is the Phasis of the ancients and flows through the classic 
land of Colchis. The Lyakhva and Aragva, tributaries of the 
Kura, carry off the waters of the main range south of Kasbek, and 
other tributaries, such as the Yora and the Alazan, collect the sur- 
plus drainage of the main Caucasus range farther east. The other 
large river of this region, the Aras, has its sources, not in the Cau- 
casus range, but on the Armenian highlands a long way south-west 
of Ararat. The rivers which go down northwards from the central 
Caucasus have longer courses than those on the south. The most 
important of these arc the Kuban and the Terek; most of the 
streams which have their sources among the central glaciers drain- 
ing into the latter, e.g., the Malka, Baksan, Chegem, Cherck, 
llrukh, Ardon. The Kuma, which alone pursues an independent 
course through the steppes, farther north than the Terek, has its 
sources, not in the main ranges of the Caucasus, but in a group of 
mountains near Pyatigorsk. Its waters become absorbed in the 
sands of the desert steppes before they reach the Caspian. Of the 
streams that carve into chequers the elevated plateau of Daghes- 
tan. four, known by the common name of the Koisu, unite to 
form the Sulak. The only other stream deserving of mention in 
this province is the Samur. Both rivers discharge their waters 
into the (Caspian, as also dors the Zumgail, a small stream which 
drains the eastern extremity of the Caucasus range. 

Volcanic Evidences. — ^Ancient but now extinct volcanic 
c(‘nrrcs occur frequently at the intersections of the main range 
with the transverse ranges; of these the most noteworthy are 
IJhruz and Kasbek. The town of Shemakha near the eastern end 
of the system was the scene of volcanic outbreaks as late as 1859, 
1S72 and 1902; while in the adjacent peninsula of Apsheron mud 
volcanoes exist in large numbers. All along the northern foot of 
the system hot mineral springs gush out at various places, such as 
Pyatigorsk, Zhelcsnovodsk, Essentuki and Kislovodsk; and the 
series is continued along the north-eastern foot of the highlands of 
Daghestan, Tsti-su, Eskiendcry, Akhta. Also similar evidences 
of volcanic activity characterize the northern border of the Arme- 
nian highlands on the southern side of the Rion-Kura depression, 
in the mountains of Ararat, Alagoz, Akmangan, Samsar, Godoreby, 
Great and Little Ahull, and in the mineral springs of Borzhom, 
Abbas-luman, Sleptzov, Mikhailovsk and Tillis. 

Geology. — ^I'he structure of the Caucasus is comparatively 
simple, and in the form of a fan. In the centre are crystalline rocks 
which disappear towards the east. Beneath them, on both sides, 
plunge the strongly folded Palaeozoic and Jurassic schists. On the 
north the folded beds are followed by a zone of Jurassic and Cre- 
taceous beds which rapidly assume a gentle inclination towards the 
plain. On the south the corresponding zone is affected by numer- 
ous secondary folds which involve Upper Miocene deposits. In 
the east, the structure is somewhat modified. The crystalline band 
is lost. The northern Mesozoic zone is very much broader, and is 
throwm into simple folds like those of the Jura mountains. The 
Mesozoic zone is absent in the south, and the Palaeozoic zone sinks 
abruptly in a series of faulted steps to the plain of the Kura, 
beneath which no doubt the continuation of the Mesozoic zone 
is concealed. 

The geological sequence begins with the granite and schists of 
the central zone, which extend from Fisht (west) to some distance 
beyond Kasbek (east). Then follow the Palaeozoic schists and 
slates. Fossils are extremely rare in these beds; Buthotrephis has 
long been known, and traces of Calamites and ferns, and in the 
west fossils which appear to indicate a Devonian age. Upon the 
I*alacozoic rest Mesozoic deposits (Lias to Upper Cretaceous). 
Different views exist as to the position of unconformities, but 
important ones occur at the base of the Tithonian (Upper Juras- 
sic) and at the base of the Trias. In general the Upper Jurassic 
beds arc much more calcareous on the north than they are on the 
south. The Mesozoic are followed by Tertiary deposits, which on 
the north are nearly horizontal but on the south are in part 
mcluded in the folds — ^thc Eocene and Miocene being folded, 
while later beds, though sometimes elevated, may not be affected 


by the folding. The final folding of the chain, proceeding from 
north-cast, undoubtedly occurred at the end of the Miocene jMiriod. 
Folding also occurred probably during the Permian and again dur- 
ing the Upper Jurassic (direction south-west). Also the difference 
in character of the Jurassic beds on the two sides of the chain 
appears to indicate that a ridge existed in that period. The last 
phase in the history of the Caucasus was the growth of the great 
volcanoes of Elbruz and Kasbek, which stand upon the old rocks 
of the central zone, and by the outflow of shecls of lava upon the 
sides of the chain. The cones are composed largely of acid ande- 
sites, but many of the lavas are augile andesites and basalts. 
There seem to have been two periods of eruption, and as some of 
the lavas have flowed over Quaternary gravels, the latest out- 
bursts must have been of very recent date. 

Near the northern foot of the Caucasus, especially near the hot 
mineral springs of T*yaLigorsk, a group of igneous rocks rises above 
the plain. They are laccolites of trachytic rock, and raised the 
Tertiary beds above them in the form of blisters. Subsequent 
denudation has removed the sedimentary covering and exposed the 
igneous core. Petroleum occurs in the Tertiary beds at both ends 
of the chain. 
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und Kulturbilden der Eiszeit im Kauka\us (19T.4); M. Varandian, 
La conflit armino-giorgien et la guerre du Caucase (1919) ; A. Dirr, 
Caucasian folk-tales (1925). The geology of the Caucasu.s is dealt 
with in E. Fournier, Description gMogique du Caucase central (1896) ; 
F. Lowinson-Lcssing, Guide des Excursions du VIJ*' Congres geol, 
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Caucasus (1914). A leavers Ic Cataase (1905) by E. Levicr is 
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F. Oswald (1914), scale of 1:1,000,000; and the Russian general 
staff have a good map on the scale of i : 210,000. (J. I. P.) 

HISTORY 

To the ancient Greeks Caucasia, and the mighty range which 
dominates it, were a region of mystery and romance. It was 
there that they placed the scene of the sufferings of Prometheus 
(vide Aeschylus, Prometheus Vinctus)^ and there, in the land 
of Colchis, which corresponds to the valley of the Rion, that they 
sent the Argonauts to fetch the golden fleece. Outside the domain 
of myth, the earliest connection of the Greeks with Caucasia 
would appear to have been through the maritime colonies, such 
as Dioscurias, which the Milesians founded on the Black sea coast 
in the 7th century b.c. For more than two thousand years the 
most powerful state in Caucasia was that of Georgia (g^.v.). The 
southern portion of Transcaucasia fell during the ist century b.c. 
under the sway of Armenia, and with that country passed under 
the dominion of Rome, and so eventually of the Eastern empire. 
During the 3rd century a.d. Georgia and Armenia were invaded 
and in great part occupied by the Khazars, and then for more than 
a thousand years the mountain fastnesses of this borderland 
between Europe and Asia were the refuge, or the resting-place, of 
successive waves of migration. The Huns and the Avars ap- 
peared in the 6th century, and the Mongols in the 13th. In the 
loth century bands of Varangians or Russified Scandinavians 
sailed out of the Volga and coasted along the Caspian until they 
had doubled the Apsheron peninsula, when they Iwded and cap- 
tured Barda, the chief town of Caucasian Albania. 

But, apart from Georgia, historical interest in Caucasia centres 
in the long and persistent attempts which the Russians made to 
conquer it, and the heroic, though unavailing, resistance offered 
by the mountain races, more especially the Circassian and 
Lesghian tribes. Russian aggression began early in the z8th cen- 
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tury, when Peter the Great, establishing his base at Astrakhan on 
the Volga, and using the Caspian for bringing up supplies and 
munitions of war, captured Derbent from the Persians in 1722, 
and Baku in 1723. But these conquests, with others made at the 
expense of Persia, were restored to the latter power after Peter’s 
death, a dozen years later. At that period the Georgians were 
divided into various petty principalities, the chief of which were 
Imeretia and Georgia (Kharthlia), owing at times a more or less 
shadowy allegiance to the Ottoman sultan. In 1770, when at war 
with Turkey, the Russians crossed over the Caucasus and assisted 
the Tmeretians to resist the Turks, and from the time of the 
ensuing peace of Kuchuk-kainarji the Georgian principalities 
looked to Russia as their protector against the Turks. In 1783 
George XI 11 ., prince of Georgia and Mingrelia, formally put 
himself under the suzerainty of Russia, and after his death Georgia 
was converted (1801) into a Russian province. The same fate 
overtook Imeretia nine years later. Meanwhile the Russians had 
also subdued the Ossetes (1802) and the Lesghian tribes (1803) 
of the middle Caucasus. By the peace of Gulistan in 1813 Persia 
ceded to Russia several districts in Eastern Caucasia, from I.^n- 
koran northwards to Derbent. Nevertheless the mountain tribes 
were still independent, and their subjugation cost Russia a sus- 
tained effort of thirty years. At first the Russians were able to 
continue their policy of conquest and annexation without serious 
check. After acquiring the northern edge of the Armenian plateau, 
partly from Persia in 1828 and partly from Turkey in 1829, 
Russia in 1832 crushed a rising in Daghestan. The next seven 
years were occupied with the subjugation of the Abkhasians along 
the Black sea coast, and of other Circassian tribes in the west. 
Meanwhile Shamyl, a chief and religious leader of the Lesghians, 
had roused the Lesghian tribes farther east. His resistance was 
finally broken after 20 years of warfare by Prince Baryatinsky, 
who succeeded in capturing Shamyl’s stronghold of Weden, and 
then in surrounding and capturing (1859) that chieftain himself 
on the inaccessible rocky platform of Gunib in the heart of 
Daghestan. But it was not until 1864 that the Russians finally 
stifled all opposition. Then followed a wholesale emigration of the 
Circassians, who sought an asylum in Turkish territory, leaving 
their native region almost uninhabited and desolate. During 
the Russo-Turkish War of 1877-78 the self-exiled Circassians and 
other Caucasian mountaineers, supported by a force of 14,000 
Turks, made a determined attempt to wrest their native glens 
from the power of Russia; but, after suffering a severe defeat 
at the hands of General Alkhazov, the Turks withdrew, and were 
accompanied by some 30,000 Abkhasians, who settled in Asia 
Minor. A few months later the Lesghians in Daghestan, who had 
risen in revolt, were defeated and their country once more re- 
duced to obedience. By the peace of Adrianoplc, Russia still 
further enlarged her Transcaucasian territories by the acquisition 
of the districts of Kars, Batum and Ardahan. After a peaceful 
period of a quarter of a century the Armenian subjects of Russia 
in Transcaucasia were filled with bitterness and discontent by 
the confiscation of the properties of their national (Gregorian) 
Church by the Russian treasury. Nor were their feelings more 
than half allayed by the arrangement which made their ecclesias- 
tics salaried officers of the Russian state. This ferment of unrest, 
which was provoked in the years 1 903-04, was exacerbated by the 
renewed outbreak of the century-long racial feud between the 
Tatars and the Armenians, at Baku and other places. Nearly 
the whole of the region between the Caucasus and the Perso- 
Turkish frontier on the south, from the Caspian sea on the one 
side to the Black sea on the other, was embroiled in a civil 
war of the most sanguinary and ruthless character, the inveterate 
racial animosities of the combatants being in both cases inflamed 
by religious fanaticism. An end was put to these disorders only 
by the mutual agreement of the two contestants in Sept. 1905. 

The Revolution of 1905 in Russia aroused the desire for self- 
government that has never long been dormant in the Caucasus. 
The agrarian policy of the Tsarist Government added fuel to 
the ffre of discontent, and the refusal to recognize their individual 
national languages was a further source of grievance to Armenians, 
Tatars and Georgians alike. Nevertheless the Russian Govern- 


ment ruthlessly pursued its repressive policy. On the outbreak 
of the World War in 1914, when they had learnt that Russia was 
the ally of France and Great Britain, the Caucasian nationalities 
eagerly responded to the call to arms. But even this action had 
no effect upon the Russian Government, and the govemship of 
General Yudenitch was specially noteworthy for its severity. 
Hence the February Revolution of 1917 was hailed with joy 
throughout the Caucasus when the individual nationalities at- 
tempted to establish a Federal republic that should be governed 
by a Transcaucasian diet. But the failure of Kerensky’s ad- 
ministration and the triumph of Bolshevism spelt failure for the 
(Caucasian Republic also. The component states made a brief 
attempt to preserve their independence of Moscow under mildly 
socialistic forms of government, but the military strength of the 
Soviet soon overcame their resistance. First one and then another 
was overrun and conquered, and Soviet republics set up under the 
guidance of Moscow. Despite the maintenance by the Moscow 
Government of these republics in the Caucasus, the desire amongst 
some of the population for complete independence of the U.S.S.R. 
has not been extinguished. 

CAUCASUS, CAMPAIGN IN THE. Though both Rus- 
sian and Turk spoke of a “Caucasus front” and gave to their armjes 
engaged on this front the designation “Caucasian” in World War- 1 , 
the operations actually took place at a considerable distance fro^ 
the C'aucasus in the region covered by the historical term Armenia, 
a bleak, almost undeveloped area. In 1914, on the Russian side, 
railway communication ended at Sarikamis, about 40 mi. S.W. of 
Kars and 15 mi. from the frontier; on the Turkish side, 600 mi. of 
indifferent roads and tracks .separated their armies operating in 
the Erzerum area from the railhead at Ankara. 

The Turkish Plan. — The 3rd Turkish army had been as- 
sembling during Sept, and Oct. 1914 in the neighbourhood of 
Erzerum. It con.sisted of three army corps with the lighting 
strength of about 100,000 men. The plan evolved by Enver 
Pasha was a wide enveloping movement with Kars as the objec- 
tive. This plan wholly ignored the absence of communications 
and the climatic conditions. The Russian attitude was, at the 
outset, purely defensive; two of the three regular corps, stationed 
in the Caucasus in peace, had been sent to the Austro-German 
front. Yet the Russians made the first advance, moving across 
the frontier on the road to Erzerum. 

Enver arrived from Constantinople and assumed personal com- 
mand of the 3rd army. He in.sisted, against the views of his Ger- 
man advisers, on putting into execution the ambitious plan he 
had conceived. Yet such fortitude and endurance did the poorly 
equipfx^d and ill-fed Turkish troops display that they almost 
achieved the impossible. While the main Russian body was en- 
gaged with the T 1 th corps, the 9th corps appe^aVed, in the last days 
of Dec. 1914, on the heights above Sarikamis, and the 10th corps 
on its left approached Kars. The Russian commander’s nerve 
failed him at the crisis; and the situation was saved only by hi.s 
chief of the staff, Gen. N. N. Yudenich. He collected forces for 
a counterattack, which resulted in the practical annihilation of the 
two Turkish turning corps, worn out and disorganized by their 
approach march; the 11th corps was then in its turn driven back. 
The losses of the Turkish 3rd army were about 85%. Enver at 
once handed over the command and returned to Constantinople. 

During the whole of 1915 the fighting on the Caucasus front 
was of minor im^xirtance only, the main preoccupation lying else- 
where. The shattered 3rd army was gradually reconstituted under 
Mahmud Kiamil, and the Russians raised fresh units. But neither 
side was yet in shape for a serious offensive. In Sept. 1915 Grand 
Duke Nicholas took over command of the Caucasus front, an 
event which markedly enlarged the Russian effort in this theatre. 

The Fall of Erzerum.-^nce again an offensive on a large 
scale was made in the depth of winter. The grand duke wished to 
anticii)ate the arrival of Turkish reinforcements released hy the 
British evacuation of Gallipoli. This enterprise was completely 
succe.ssful. The Russian capture of Erzerum (Feb. 16, 1916) was 
one of the finest feats of arms of World War 1 . The next Russian 
objective was Trebizond; its capture in April considerably simpli- 
fied the supply problem. Meanwhile, the Turkish high command 
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had decided on a counterstroke. It ordered the assembly of a new 
army, the 2nd, under Izzet Pasha, in the Mush-Kharput region, to 
attack the Russian flank and rear and recapture Erzerum. The 
plan was sound enough, but the assembly, begun in April, was not 
complete in July. The grand duke became aware of the Turkish 
intention.s and anticipated their attack by a heavy blow at the 
3rd army, and broke it. The Russians occupied Erzincan in July. 
The counterstroke of the 2nd army took place in August, giving 
the Russians time to transfer troops from their right wing to 
meet it. After some heavy fighting the 2nd army\s effort was 
definitely held. It had gained little ground at a considerable sacri- 
fice in men. 

During the winter of 1916-17 no movements took place. The 
Turkish 2nd and 3rd armies (Mustafa Kemal and Vahib Tlasha re- 
spectively), now combined under Izzet Pasha, suffered terrible 
privations. Nor were the Russians much better off. 

Attempted Russo-British Co-operation. — In Dec. 1916 the 
llritish army in Mesopotamia, under Gen. Sir Frederick Maude, 
b«*gau the attacks on the Turks at Kut, which were to lead to the 
capture of Baghdad in March. It was agreed that the cavalry 
c<>rps of Baratov from Persia and of Chernozubov from between 
lakes Urmia and Van should advance on Mosul and thus, in co- 
operation with Maude, end the Mesopotamian campaign. The 
grand duke adopted the plan wholeheartedly, and the Turks would 
not have been able to resist effectively. But weather conditions 
and the difficulty of organizing a line of supply through the moun- 
tains of the Persian border caused delay; then the Russian revo- 
lution broke out. 

Collapse of the Russian Army.— Throughout the summer the 
Ru.s.siaii army lay inactive, gradually disintegrating. Yudenich, 
who had succeeded the grand duke, gave up the command in 
Augii.sl and was succeeded by Przhovalsky. But the end was near. 
In Di'cemher an armistice was concluded on the C'aucasus front, 
and after the jieace of Brest-Litovsk (March 3, 1918), the Turks 
occupied Batuni on April 14 and Kars on the 26th, But the Turk- 
ish control of Transcaucasia was short-lived, for General Allenby’s 
crushing victor\' in Palestine spelled the loss of the war for the 
Turks. (A. P. W.; X.) 

CAUCHON, PIERRE, French ecclesiastic, was bom near 
Reims and became bishop of Beauvais in 1420, after having been 
;i leading master of the University of Paris and a civil .servant to 
the Burgundian government. As a councillor to the duke of Bed- 
ford, he presided over the trial of Joan of Arc at Rouen, which 
constitutes his chief title to fame. He took care to conduct the 
trial according to inquisitorial procedure and to obtain from the 
Maid a confession which would save her life. 

In 1432 he became bishop of Lisieux, He took part in the Coun- 
cil at Basel in 1435. Cauchnn died in 1442 and was subsequently 
excommunicated by Calixtus 111 . 

See A Sarrazin, Fierre Cauchon (Paris, igoi); and works dealing 
with the trial of Joan of Arc (g.v.). 

CAUCHY, AUGUSTIN LOUIS, Baron (178(^-1857), 
French mathematician, was bom in Paris, on Aug. 21, 1789, and 
died at Sceaux (Seine) on May 23, 1857. He studied at the Ecole 
Polytechnique and the ficole des Fonts et Chauss6es, and practised 
for some time as an engineer. 

His health failed in 1813, and his father’s friends, Lagrange and 
Laplace, persuaded him to devote himself entirely to mathematics. 
From 1816 onward he held three professorships in Paris, which 
he lost at the revolution of 1830, on declining to swear allegiance 
to Louis Philippe. A chair of mathematical physics was created 
for him at the University of Turin. He spent some time travelling 
with the duke of Bordeaux, grandson of Charles X, and in 1838 re- 
turned to France, resuming his chair at the Rcole Polytechnique. 
Although acting only from the highest motives, Cauchy made 
himself objectionable to his colleagues by a self-righteous ob- 
stinacy and an aggressive religious bigotry. 

The genius of Cauchy was promised in his simple solution of 
the problem of Apollonius (i.e., to describe a circle touching three 
Riven circles) which he discovered in 1805, and in his generaliza- 
tion of Euler’s theorem on polyhedra in 1811. More important is 
his memoir on wave propagation which obtained the grand prix 
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of the In.stitut in t8i 6. His greatest contributions to mathemati- 
cal science are characterized by the clear and rigorous methods 
which he introduced and are mainly embodied in his three great 
treatises, Cour$ d’analyse de V^cole Polytechnique (1821); Le 
Calcul infiniUsimal (1823); Lemons sur les applications du calcul 
infinitesimal d la geometric (1826-28). He clarified the principles 
of the calculus by developing them with the aid of limits and con- 
tinuity and was the first to prove Taylor’s theorem rigorously, 
establishing his well-known form of the remainder. Thus the first 
phase of modem rigour, giving a satisfactory basis for the calcu- 
lus, originated in Cauchy’s lectures and researches of the 1820s 
in analysis. To the same |)criod belongs his development of his 
(the first) version of the theory of functions of a complex varia- 
ble, today indispen.sable in applied mathematics from physics to 
aeronautics. With equal originality, he made substantial contribu- 
tions to the theory of numbers where, however, he went astray on 
Fermat’s last theorem. He was one of the originators of the 
theory of permutation groups. In astronomy, he gave a shorter 
account than Leverrier’s of the motion of Pallas. In mechanics, 
he made many researches, substituting the notion of the con- 
tinuity of geometrical displacements for the principle of the 
continuity of matter. In optics, he developed the wave theory, 
and his name is associated with the simple dispersion formula. In 
elasticity, he originated the theory of stress, and his results are 
nearly as valuable as those of S. D. I’oisson. His collected works, 
(Euvres completes d* Augustin Cauchy, have been published in 27 
volumes. 

See C. A. Valson, Lc Baron Augustin Cauchy: sa vie ei ses travaux 
(1868). 

CAUCUS, a political term used in the U.S. of a special form 
of party meeting, and in Great Britain of a system of party or- 
ganization. The word originated in Boston, Mass., in the early 
part of the i8th centur>', when it was used as the name of a 
|)olitical club, the Caucus or Caucas club. There public matters 
were discussed and arrangements made for local elections and 
the choosing of candidates for offices. A contemporary reference 
to the club occurs in the diary of John Adams in 1763; but Wil- 
liam Gordon {History of the Independence of the United States 
of America [1788]) speaks of the Caucus as having been in exist- 
ence about 50 years before the time of writing (1774) and de- 
.scribes the methods used for securing the election of the 
candidates. The derivation of the word has been much disputed. 
The most plausible origin is an Algonquin word, kaw-kaw-was, 
meaning to talk, Indian words and names having been popular in 
America as titles for societies and clubs (cf, “Tammany”). In the 
United States “caucus” is used strictly of a meeting either of party 
managers or of duly voters, as for instance a “nominating caucus,” 
for nominating candidates for office or for selecting delegates for 
a nominating convention. The caucus of the party in congress 
nominated the candidates for the offices of president and vice- 
president from 1800 till 1824, when the convention system was 
adopted. At the same time, the candidatcb for governor and lieu- 
tenant governor were nominated by the party members of the 
state legislatures in what was known as the legislative nominating 
caucus. Occasionally districts unrepresented in the legislature 
sent delegates to sit in with the members of the legislature when 
these nominations were made, and this was termed the mixed 
legislative nominating caucus. (See Primaries.) 

The word is used in the United States to denote meetings of 
the members of a party in congress or in a legislature or a city 
council, to determine matters of party policy on proposed legisla- 
tion or legislative offices. “Caucus” first came into use in Great 
Britain in 1878 in connection with the organization of the Liberal 
Association of Birmingham by Joseph Chamberlain and F. Schnad- 
horst on strict disciplinary lines, more particularly with a view to 
election management and the control of voters, which became the 
model for other Liberal associations throughout the country. It 
was to this supposed imitation of the U.S. political “machine” 
that Lord Beaconsfield gave the name “caucus,” and the name 
came to be used, not in the U.S. sense of a meeting, but of a 
closely disciplined system of party organization, chiefly as a stock 
term of abuse applM by politicians of one party to the controlling 



6o 


CAUDINE FORKS— CAUSALITY 


orRanization of its opponents. 

CAUDINE FORKS, the furetdae Caudinae, narrow passes in 
the mountains near Cauciium in Samnium (possibly near Forchia) 
where the Samnites defeated the Romans in 321 b.c. See Rome: 
Ancient History; and E. T. Salmon in /. Rom, Studies, p. 12 ff. 
(T()2g). 

CAUL, a close-fitlinp woman’s cap, esywcially one made of 
network worn in the lOth and T7th centuries; hence, the serous 
membranous covering to the heart, brain or the intestines, and par- 
ticularly. a portion of the amnion, or bag of waters, w'hich is some- 
times found remaining round the head of a child after birth. To 
this, called in Scotland “scly how\’' holy or lucky hood, many 
sui>erstitions have been attached: it was looked on as a sign of 
good luck, and when prcscr\'ed, was kept as a protection against 
drowning. 

CAULAINCOURT, ARMAND AUGUSTIN LOUIS, 

Marquis in: (1773-1827), later Duke of Vicenza, was bom on 
Dec., g, 1773. His father was the friend of Jo.sephine de Beau- 
hamais and of Talleyrand and, after 'I hermidor, was able to help 
his son who had, as a noble, been deprived of his captaincy by the 
Revolution and was a cavalry sergeant in J. B. A. Aubert- 

Dubayet took him to Constantinople in 1 7g(»-07. Jean Bernadotte 
gave him a regiment in 1700. which he led at ITohenlinden. He 
was a good soldier, but Talleyrand chose him for the mission in 
t8oi to St. Petersburg, where he made a lasting impression on 
Alexander I. On return in 1802 he was made aide-de-camp to 
Napoleon. \ mission against royalist agents in 1S04 involved him 
in the arrest of the due d'Enghien, but he always resented the 
charge that he had been an accomplice in the crime. Having been 
grand etjuerry in the great campaigns, he went as ambassador to 
Russia in Nov. 1807 and struggled to maintain the alliance. He 
was made duke of Vicenza in June j8o8. Recalled almost in di.s- 
gracc in 1811, he made, at Wilno (Vilnius) in ] Si 2. a memorable 
protest against the invasion, when Napoleon called him a “Rus- 
sian.” Yet he was Na[)oleon s sole companion in the sledge journey 
from Smorgoni in December. In 14813 he signed the armistice of 
Pliiswitz in June, W’as plenipotentiaiy’ at Prague in .August and 
replaced H. B. Maret as mini.ster of f(»reign affairs in November. 
He was Napoleon’s “man of peace ’ and has been charged with 
betraying him in order to secure it. After the congress of Chatil- 
lon t February- March 1814) he returned to Napoleon, negotiated 
with the tsar, concluded the treaty of April 10, 1814. and was with 
Napoleon in the grim week which followed. Minister again in the 
Hundred Days, he was saved from proscripli(m by .Alexander's 
intervention. In retirement he tried to clear his name in the 
Enghien case. He died of cancer on Fell, ig, I4S27. 

See his Memoires, ed. by J. Hanot cau, 3 vol. (Paris, 1933; Eng. 
trans., London, 195:0). ( 1 . I). E.) 

CAULICULUS, in architecture, a form like a stalk, crowmed 
with leaves, but which grow .scrolls, leaves or other stalks; e.s- 
pecially in the Corinthian cajiital, and in the branching scroll or 
fine run . 

CAULIFLOWER: see Cabbage. 

CAULONIA (KttJ'Xuieta), an ancient Greek city in Italy, in 
the country of the Bruttii, on the east coast of Galabria. It was 
the .southernmost Achaean colony, established perhaps in the lirst 
half of the 7th century K.r. as an outpost of Croton, with a founder 
from .Achaea in the l*eloponnese. It was always a small city, but 
its cojiious and beautiful archaic coinage (from the second half 
of the 6th century b.c, ) shows its importance. It took i.he side 
of .Athens in the Peloponnesian War. De.stroyed by Dionysius 
of Syracu.se in 389 B.c. but soon afterward restored, it wa.s cap- 
tured by Campanian troops during the invasion of Pyrrhus and 
stood a siege (209 B.r. ) in Hannibal's interc.st. After thi.«: it 
declined, and Strabo speaks of it as de.serted. Excavations have 
revealed remains of the fortifications w'ith lowers of the Hellenis- 
tic period. Near the shore scanty remains of a large Doric temple 
(first half of 5th ceniury n.r ) were found, and a small temple 
must have stood near the lighthouse: copious architectural terra 
cottas, with elements derived from the Ionic order, are a.ssociated 
with both. The excavated houses belong to a late period. The 
tombs date from the bth to the 3rd centuries b.c. but are poor. 


See P. Orsi in Monumenii del Lincei, xxiii (Rome, XQX4), 6S$ jf., 
and xxix (T924), 409 ] f , 

CAUSALITY or CAUSATION. The word “cause” is de- 
rived from the Latin causa, the standard translation of the Greek 
mnov and alria. By the time it came into English, in the 13th 
century, the word already had a wide range of uses, some of them 
highly sophisticated, since it was a key term in science, philosophy 
and the law. 

SeiiM I: Human Agency. — Both causa and its Greek equiva- 
lents were used in legal contexts to refer to the voluntary action 
of an agent for which he could be held responsible. The responsi- 
ble yxTson is the person whose action could have been otherwise 
and but for who.se action the event under investigation would not 
have occurred. One can already detect here the idea of the yioint 
of application of a remedy, an idea which, as wc shall see, is an 
important element in later uses. 

Divorced from its association with the law courts, the word 
“cause” is used for any action which an agent performs in order 
to bring about an event or .state of affairs (the effect), W'hcther 
in nature or in another agent. Thus a man can cause a statue to 
be unvcil(?d by pressing a button or cause another man to do sovne- 
thing by offering him a bribe. In this sense (sense I), to causti an 
event to occur is to perform an action with the exiiectation ind 
intention that the event wdll follow. The words “produce" ajid 
“bring about*’ are .synonyms of “cause” and can be used either 
of the .igcnt or of his action. We also have a vast number of more 
syiecialized verbs such as “hit,” “kick,*’ “lift” and “move” which 
may bo said to express causal ideas. 

When one man cause.s another to do something, the second man 
is, under some circumstances, said to act, not “of his own free 
will.” but “under compulsion” or “under con.strainl.” To have 
power over someone is to be able to constrain, compel or oblige 
him to do something. Wi* shall see that the idea <)f conqielling, 
like that of produi ing. plays a part in later senses of “cause.” 

In ordinary life W'e are often concerned to produce, prevent or 
counteract events and states of affairs, but our actions are limited 
to the movements of our own bodies. 1 can move my own foot; 
] cannot, in the same sen.se, move a stone; but I can caii^e a stone 
to move by kicking it. To bring about any change in natural ob- 
jects, it is necessary for us to know’ what action that wc can [ler- 
funn will be followed by the cli‘sired change. I’hus 1 cannot, of 
my own volition, heal w.ater; but I can put a kettle on the fire, and 
1 know that, if I do this in suitable cirrumslanccs, the water will 
be heated. It is often the ca.se that the same ihange can be 
brought about by any of a number of alternative actions. Thus I 
can light a room either liy pressing a switch or by drawing Imck 
the curtains or by striking a match. Each of these actions called 
a “suflkient condition” of producing light; and .since, in practice, 
it is usually required to know only that an action will be sufficient, 
not that it is necessary, to produce the effect, the word “cause” 
usually means siilTicienl condition. It is important to notice that, 
when we use “cau.se” in this way, the effert must be very broadly 
conceived. The sort of light produced by jiressing a switch is 
very different from that produced by striking a match. The more 
narrowly the effect is specified the fewer will be the possible 
alteniative .sufficient conditions. Beheading, shooting through the 
heart and administering a do.se of arsenic are all wa>'s of cau-sing 
death ; but if the condition of the corpse is specified more narrowly 
than by Llie word “dead,” a number of these possible causes will 
be excluded. 

A cause, in this sense, must clearly be prior in time to its effect. 
It need not be contiguous in space and time; but since we know 
from our ever\'day exiicricnre that the t ransmi.ssion of movement 
from one body to another only occurs when the bodies are in 
contact, common sen.se always a.ssumc.s that cau.se and effect arc 
linked by a continuous substance. By igniting one end of a 
I can cause an explosion to occur several minutes later and several 
yards aw'ay; but only if the fu.se is unbroken. 

Sense II: Causes in Nature. — By a natural transition the 
word “cause” is also used (sense II) for a natural event that 
stands in ihc same relation to some other event or state of affairs 
as the action stood in sense I. Thus the explosion that I caused 
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(sense I) by lighting the fuse could have been caused (sense II) 
by some sparks from a locomotive. For a reason to l)e given later, 
the ideas of “producing” and “compelling” which belong naturally 
to “cause” in sense I were retained for “cause” in sense IT. A 
cause (sense TI) was thought to be, not merely the sufficient con- 
dition of its effect, but something which had the power to produce 
it. 

A great part of our early education consists in the discovery 
of causes in these two senses. Thus, in order to achieve our most 
elementary aims, it is necessary for us to know that lire burns, 
that food nourishes and that bodily injury causes pain. The idea 
of cause has its roots in purposive activity and is employed in 
the first instance when we arc concerned to produce or to prevent 
something. To discover the cau.se of something is to discover what 
has to be altered by our own activity in order to ])roducc or to 
prevent that thing; but once the word “cause” comes to be ap- 
plied to natural events, the notion of altering the course of events 
tends to be dropped. “Cause” is then used in a nonpractical, 
purely diagnostic way in cases where we have no interest in alter- 
ing events or power to alter them. Thus we can speak of the 
cause of an eclipse or of an earthcjuakc. The connecting link lie- 
tween the practical and the purely diagnostic uses is the idea of 
“suHicient condition.” To discover the cause of an event is to 
discover something among its temporal antecedents such tJxat, if it 
had not been present, the event would not have occurred. 

Cause in the Practical Sciences . — The concept of cause is widely 
employed in the practical .sciences, such as medicine and engineer- 
ing. For in these sciences we are largely interested cither in bring- 
ing about a certain slate of affairs (c.g., building a bridge) or in 
locating the sufficient condition of a state of affairs with a view 
to its removal (e.g., discovering the cau.se of a disease or of the 
breakdown of a machine). The procedure of a practical scientist 
differs from that of an ordinary intelligent man only in that he 
need.s to be more careful and accurate in his diagnosis of €au.ses 
and in that he is assisted in his diagnosis by being able to draw on a 
large fund of theoretical scienre (c.g., phy.siology or mechanics). 

From this it has liecii concluded that <tll science is the search for 
causes. This conception has been popular w'ith philosophers such 
as I'rancis Bacon and J. S. Mill, who regarded science primarily 
as a means of acquiring power over nature. But to conclude that 
the st:iteincnts of theoretical science must be fundamentally causal 
in form is to make the error of introducing into theoretical science 
a concept which has its roots in practical activity and which always 
bears the mark of its origin. Causal explanations necessarily 
(from the meaning of the w^ord) spotlight a particular event or 
.stale of affairs and explain it in terms of temijorally prior sufTicient 
conditions; but theoretical sciences arc not limited to this mode of 
cx[)lanalion and have in fact tended to discard it in favour of other 
modes. (See below, Historical Development.) 

Sense III: Cause as Explanation^The word “cause” has 
also a wider use (sense III) in which it is equivalent to “cxplana- 
whether or not the explanation is causal in senses 1 or II. 
Thus the word “because” can be used to introduce any type of 
answer to a question beginning “Why.^” In this sense a cau.se 
need not be an action or event, but may be a state of affairs, a 
trait of character or, indeed, anything such that, if it were not 
present, the effect would not occur. Thus a husbands jealousy 
might be the cause of the breakdown of a marriage and the weak- 
ness of a link in a chain the cau.se of the chain's breaking. In the 
latter case the weakness of the link is not thought to be the sole 
cause; for, in calling it the cause, we do not intend to imply that 
no other conditions were necessary. We know that many factors 
must he present in the antecedent other than that called “the 
cause”; for example, the weak link would not have broken if no 
strain had been put on it. For tbi.s reason Mill thought that the 
selection of one factor as cause from a total set of antecedents was 
arbitrary. 

There is, however, always a reason for our choice. We single 
out, as cause, that factor which it is possible or convenient for 
Us to alter in order to produce or to prevent the effect. The break- 
ing point of a chain is a function both of the strength of its 
weakest link and of the load put on it; consequently we can ore- 
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vent the weak link’s breaking again either by replacing it by a 
stronger one or by refraining from subjecting it to such heavy 
loads. We select the weakness of the link or the weight of the 
load as cause according to the remedy which it is most desirable 
to apply. Similarly, mosquitoes are said to cause malaria, 
although, for malaria to occur, there must In* human bodies as 
well as mosquitoes; but it would be impolitic to try to abolish 
malaria by eliminating the human race. In this sense of “cause” 
alternative explanations do not exclude each other; any number 
of them can be true, and the cause w'ill be relative to the interests 
and abilities of the investigator. 

Historical Development. — ^fhe connection between the three 
senses secm.s probably to lie in the historical fact that, when the 
serious investigation of nature began in the 6th century i».c., it 
was customary to couch all explanations of natural event.s in 
anthropomorphic terms. 'Fhe pattern of explanation appropriate 
to human action, which already contained the idea of cau.se 
(sense 1), was thought applicable to natural phenomena; and. this 
being so, it w^as inevitable that the idea of cause ( sen.se II ) should 
retain the anthropomorphic elements of producing and com))elling. 
The idea that a cause (.sense II ) is an agent w'hich has the power to 
produce its effect or to compel it to occur bedevilled philosophical 
and scientiffe accounts of causation until the. matter was clarified 
by David Hume (see below, Hume's Criticism) in the i8th cen- 
tury. 

Cause from Aristotle to Copernicus . — ^For Aristotle all science 
was tlic search for causes (i.e., explanations). His “four causes,” 
w'hich provided the framework of explanation until the i6th cen- 
tury, were four general types of answer to the question, “W'^hy is 
something what it is?” I'wo of these cau.ses, the material and the 
formal, we should regard as pertaining to the de.scription of a 
thing rather than to a causal explanation of it. The material 
cause is the matter or “potential” from which the thing is made; 
the formal cause is, literally, the .shai)e or, metaphorically, the 
.structure or organizing principle which distinguishes it from other 
bits of the same matter (see Form). Thus the material cause 
of a statue is a piece of bronze, the formal cause its human shape. 
A mathematical formula, for example the equation of a circle in 
Cartesian geometry, would be a formal cause. 

Aristotle’s efficient and final causes, on the other hand, corre- 
spond more closely to our u.ses of “cause.” The efficient cause is 
the agent (e.g., the sculptor) who brings the thing into being or 
impo.ses the form on the matter: the final cause is the purpose 
for which the thing is produced. That the whole scheme is 
anthropomorphic is shown both by the presence of the idea of 
“producing” in efficient cau.se and also by the fact that the final 
cause w^as thought to be. in the last resort, the only complete and 
satisfactory explanation of why a thing is what it is. The under- 
lying idea is that everything does what it docs because it is trying 
to achieve its purpose. In particular, all motion is explained as 
being due to a thing’s attempt to come to rest at its natural resting 
place. 

Cause in Renaissance Science . — In the period from Copernicus 
to Sir Isaac Newton the concept of causation underwent a change 
that may be described as the progressive elimination of the an- 
thropomorphic elements in the Aristotelian conception. Two main 
strands can be detected in this change: (i) the attempt to refine 
the concept of cause (sense II) in such a way as to make it suit- 
able for the purpo.ses of theoretical science (see below, The Re- 
fined Concept ) ; and (2) the transition from explanations in terms 
of efficient causes to explanations in terms of law. 

Although the Aristotelian conception of exyffanation dominated 
the middle ages, a minority of mathematically minded scienti.sts 
continued to follow the tradition of Pythagoras and Plato, Ac- 
cording to this tradition, to explain a phenomenon is to discover 
the laws which it obeys. The astronomer Ptolemy, in the 2nd cen- 
tury A.D., maintained that it was legitimate to interpret the facts 
of planetary motion by means of any mathematical scheme which 
would “save the phenomena”; and Copernicus’ heliocentric theory 
was accepted in the first instance, not because it was exjxjriment- 
ally verified, but because it saved the phenomena witJi greater 
mathematical elegance than did its livaJs. The 15th and 16th 
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centuries witnessed a great revival of Platonism; Johann Kep- 
ler equated “causes” with “reasons” and regarded the cause of 
planetary motion as a set of laws from which the observed move- 
ments of the planets can be deduced. This view introduces the 
idea of neces.sity into that of causation, first in an anthropomor- 
phic sense as the necessity by which objects are compelled to obey 
God’s laws and secondly as the logical necessity which relates 
premisses to conclusions. 

The transition from ex()lanations in terms of efficient causes 
to explanations in terms of law was largely the work of Galileo. 
From the point of view of an analysis of rau.sation the importance 
of his work is threefold. In the first place, he undermined 
Aristotelian explanations of why things move as they do by show- 
ing in a series of experiments that they do not move in the ways 
which the explanations presuppose. This discredited the whole 
enterprise of explaining phenomena in terms of final causes and 
thereby ofiened the way for other types of explanation. Secondly, 
the substitution of exact description for explanation (or, as it is 
sometimes put, of the question “How?” for the question “Why?”) 
led eventually to a conception of science in which all explanation 
just is description. A phenomenon is now said to be explained 
when the regularity which it exemplifies is able to be incorporated 
into a system of laws, for example, by being showm to be a logical 
ton.sequence of those laws. In this way Kepler’s laws of plane- 
tary motion, w'hich arc compendious ways of describing the move- 
ments of the known ])lanets, are said to be explained when they 
are shown to follow from Newton’s general laws of motion when 
constants are substituted for the variables in Newton’s laws. 
Thirdly. Galileo and his contemporaries limited their descriptions 
to those aspects of phenomena that can be measured, and the 
spectacular success of physics resulted in its being taken as a 
model for all the theoretical sciences. Hence scientific explanation 
came to be thought of as the discovery of functional correlations 
between variables, a conception from which the idea of efficient 
cau.se has disappeared. 

Cause in Newton* s Philosophy . — ^The full implications of this 
revolution in theoretical science were not, however, appreciated 
at the time. In Newtonian physics, the concept of efficient cause, 
with its attendant idea of “production” and the contrast between 
“caused” and “free,” .still survives as an anomalous element. In 
the first law of motion, “free motion” is said to be uniform motion 
in a straight line, and forces are introduced as the causes of devia- 
tion from free motion. All observed motions can be analyzed into 
two components, a free component (inertia) and a component due 
to a force acting. The second law states that the force acting on 
a body is always proportional to the product of its mass and ac- 
celeration; but Newton never regarded the word “force” just as 
a name for this product. As a natural scientist he eschewed 
speculation into the nature of forces, thinking it .sufficient for 
scientific purposes that we should be able to calculate and observe 
their effects. But he always regarded a force as an unknown 
somewhat which is the efficient cause of observed motion. 

In a modern statement of Newtonian mechanics this conception 
oi forces as efficient causes disappears, what remains being a set 
of differential equations correlating the total state of an isolated 
system at any one time with its total state at any other time. An 
example will help to make this clear. Consider a moving billiard 
ball striking another which is at rest. From the point of view of 
common sense the movement of the first ball up to the moment 
of impact is one event (the cause) and the movements of the two 
balls after impact is another, complex event (the effect). From 
the standpoint of c]as.sical mechanics, however, the system is not 
divided into two events. It is considered as a single system in 
which there is at every time the same quantity of momentum. 
From tjhe equations of motion of the system together with a speci- 
fication of the position and velocity of each body in it at any 
given time, we can calculate (if we disregard disturbing factors 
such as friction) the position and velocity of each body in the 
system at any other time. Since the laws of mechanics are re- 
versible in respect of time, the division of the system into an 
earlier and a later phase is irrelevant. 

These two explanations do not conflict with one another and it 


would be a mistake to say that, if the explanation furnished by 
cla.ssical mechanics is true, the common sense explanation must 
l^e false. The concept of cause reappears naturally in any practi- 
cal or diagnostic application of the laws of mechanics. For, if 

I want to impart a given velocity to the .second ball, the laws of 
mechanics enable me to calculate the momentum that must be in- 
troduced into the system by the movement of my arm. Similarly, 
if 1 want to exiflain why the .second ball moved as it did, I can 
calculate by means of the laws of mechanics the velocity with 
which a ball of known ma.ss must have struck it. 

The Refined Concept of Cause. — We must now return to the 
attempt to refine the concept of cause (sense II) for the purposes 
of theoretical science. It is this attempt that gives rise to most of 
the traditional philosophical problems about causation. These 
problems are mainly due (t) to a confusion between cause in sense 

II and cause in sense III whereby some philosophers have been led 
to suppo.se that all explanations of natural phenomena must be 
causal in sense II; and ( 2 ) to the retention of the elements of 
“producing” and “compelling” from sense 1. Hobbes defined a 
cause as “the aggregate of all the accidents both of the agents 
how many so ever they be, and of the patient, put together; which 
when they are all supposed to be present, it cannot be undcrstc^od 
but that the effect is produced at the .same instant: and if dny 
one of them be wanting, it cannot be understood but that the Ef- 
fect is not produced.” The word “accident’* is here used in\a 
technical sense in which it is roughly equivalent to “quality.” 

This concept of cause resembles the unrefined concept (sense II) 
in that causal statements are made in qualitative, not quantitative, 
terms and in that it retains the idea of “producing.” It differs, 
however, from the unrefined concept in many important ways. 
The causal relation is .said to be logically necessary: the cause is 
a necessary as well as a sufficient condition of the effect, and 
cau.se and effect are contemporaneous. Thc.se ill-assorted ele- 
ments cannot in fact be comprised within a single concept and 
it is not ditficult to deduce absurdities from a concept so composed. 

We have already .seen that a cause in sense II is necessarily 
j)rior to its effect in time and that it is one clement singled out 
from the total antecedent of the effect, the selection being relative 
to the interests and abilities of the investigator. We have also 
seen that the effect had to be more or less vaguely specified. In 
the refined concept both cause and effect must be precisely speci- 
fied and the cau.se is the total neces.sary and sufiicient condition. 
It now follows that cause and effect must be instantaneous events 
and must be contemporaneous with each other. For, if the cause 
has duration, however .short, it cannot in its earlier phases be 
sufficient to produce its effect, since the effect does not occur. 
I’hc total antecedent only becomes sufficient at the instant the 
effect occurs: at any prior time the supposed cause is not suf- 
ficient to produce the effect, and it follows that cau.se and effect 
must be contemporaneous. If this is so, the cause of the cause 
must be contemporaneous with it; so all causes and effects will be 
contemporaneous. 

From argument such as this some philosophers have tried to 
prove the unreality of time and change; but all such arguments 
are illegitimate in that they defiend on employing a concept of 
cause that contains self-contradictory elements. We cannot em- 
ploy both the idea of producing and the idea of a total set of 
necessary and sufficient conditions in the same concept, since the 
idea of producing is essentially that of an action which, superven- 
ing on a given set of conditions, is followed by an event which 
would not have occurred if the action had not supervened, while 
the idea of a total set of necessary and sufiicient conditions re- 
quires cause and effect to be contemporaneous. 

Hume’s Criticism of the Concept of Cause. — ^The full impli- 
cations of the revolution in physics outlined above were first ap- 
preciated by David Hume, who showed in the first place that the 
relation of cause and effect is neither logically necessary nor ob- 
servable in a single instance. It is not logically necessary since 
we can conceive of an event’s being preceded by any other event 
whatsoever, and what we can conceive could (logically) occur. If 
in fact an event of a certain type is always preceded by the same 
other type of event, we only know this from experience. 
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Equally, the relation is not observable in a single instance since 
all that wc observe in an instance is a succession of events; we do 
not observe in the earlier event that “iwwer” or “agency” which is 
essential to the concept of cause. And if we cannot observe this 
in a single instance we cannot observe it in any numl)er of in- 
stances. Nevertheless, Hume knew that when we call something 
a cau.se we intend to assert more than temporal priority and con- 
tiguity in time and place. The third clement, which he called 
“necessary connection,” had been thought to lie in the “efficacy” 
or “productive power” of the cause. But Hume saw that, di- 
vorced from their associations with human action, words such as 
“efficacy,” “agency,” “power” and “production” are mere syno- 
n>Tns for the necessary connection that they are supposed to ex- 
piain. Finally Ilume came to the view that for an as.sertion of 
causality we require, besides contiguity and succession, only that 
the succession should have been repeated many times without any 
contrary instance; and he held that the idea of neccs.sary connec- 
tion was the determination of the mind to pa-ss from the idea of 
the cause to that of the effect. An assertion of cause is an ex- 
pre.ssion of confident cxt)ectation based on habit. 

As a contribution to the problem of induction Hume’s analysis 
WMS of the greatest importance; but as an explanation of the idea 
of necessary connection it seems inadc(]uate. Hun\e failed to 
notice that this idea is really that of logical necessity transported 
from its im)j)er place in a deductive system to an irnproinr place 
in cau.sal (sen.se 11 ) explanations. When we say that the planets 
“nuisl” move as they do. we do not mean that they are compelled 
to do so by efficient cau.ses ; wc mean that the description of their 
ob.servt‘d motions follows logically from the laws of motion that 
wc have adopted. The planets must move as they do, if Newton’s 
laws arc true and if the observations from which their movements 
are predicted were correct. 

Following Hume. J. S. Mill defined the cause of a phenomenon 
as “the antecedent or concurrence of antecedents on which it is in- 
variably and unconditionally consequent.” 7 he word “uncondi- 
tionally” reintroduces the confusions inherent in the retined 
concept of cause. Since Mill was mainly interested in the social 
.sciences, his theor>' retire.sents a trend away from explanations in 
terms of mathematically formulated laws toward the older view 
of causation as a relation between events qualitatively described. 
His canons of induction require the analysis of complex events 
into factors and the discovery, by observation and ex^jcriment, of 
those factors which arc invariably and unconditionally present 
when a certain phenomenon occurs and absent when it does not 
occur. Such an analysis, however, cannot be exhaustive without 
introducing the absurdities involved in the concept of an uncon- 
ditional cause. Mill’s canons of induction are useful in ordinary 
life and in the practical sciences, in fact wherever we are otxirjit- 
ing with the concept of cau.se (sense IT ) and do not attempt to 
refine it by requiring the cause to be necessary, sufficient and un- 
conditional. 

The Present State of the Question. — ^The notion of efficient 
cause survives in our ordinary language in such words as “pro- 
duce,” “bring about,” “make,” “due to,” “result of” and “conse- 
quence of” and in the host of more specialized causal verbs. When 
the subject of these verbs is an inanimate thing the anthropiomor- 
phic element is a mere linguistic survival and does not (for most 
people) cxf^iress anything present in thought: the cause is simply 
thought of as a sufficient condition discovered to be sufficient by 
exjierience. In ordinary life we are not troubled by the logied 
problem of induction; that is to say, we do not .stop to ask why 
the fact that a succession of events has been observed to occur 
jriHny times should justify our expectation that it will occur again. 
The. examination of this problem is beyond the scope of this arti- 
cle. (See Induction.) 

In the sciences, explanations are mostly of the type known as 
“hypothetico-deductive,” according to which observation suggests 
^ generalization or law from which consequences can be deduced. 
The consequences can then be verified or falsified by controlled 
experiment or, where this is impossible, by observation. In the 
theoretical sciences, generalizations and laws usually take the 
form of functional correlations between variables, and the idea 


63 

of efficient cause does not appear. Any set of laws which saves 
the phenomena is considered legitimate; but since a given set of 
phenomena can be saved by any of an infinite number of alterna- 
tive sets of laws it is necessary to provide criteria for choosing 
one set rather than another. The usual criteria are mathematical 
simplicity (which is largely a matter of taste), comprehensiveness 
and predictive fruitfulness. The concept of efficient cause still 
appears within this framew»ork in those sciences which depend 
largely on qualitative analysis and, especially, in the practical 
sciences. 

BinuooRAPTiY.-- -D. Humr, Treatise oj Human Nature, book i (Lon- 
don, ]73<)); J- S. Mill, System of Logic, book iii (London, 1843 ; oth 
rev. cd., 1875); K- Pearson, Grammar of Science (London, iQn); 
Bertrand Ru.s.sell, Mysticism and Logic (London, New York, iqi8) ; 
K- A. BurLt, Metaphysical Foundations of Modern Physical Science 
(London, New' York, T025) ; R. (1. Collingwood, Essay on Metaphysics 
(Oxford, New York, 1040) ; V. F. Lcnzrn, Causality in Natural Science 
(Springfield, toS.H Oxford, ig54)* (P- H- N.-S.) 

CAUSE AND EFFECT: see Causality or Causation. 

CAUSEWAY. A path on a raised dam or mound across 
marshes or low-lying ground ; the w^ord is also used of old paved 
highways, such as the Roman military roads, “('ausey” is still 
used dialectically in England for a paved or cobtded footpath. 
The word is properly “causcy-way,” from causey, a mound or 
dam which is derived, through the Norman -French caucie (cf, 
modern chaussee), from the late Latin via calciaia, a road 
stam[)cd firm with the feet (calcare, to tread). 

CAUSSES, a natural region in the south of the central plateau 
of France, chiefly in the departments of Lozere and Aveyron, west 
of the curving (Tevennes and .south of the Lot valley. This vast 
plateau of Jurassic limestone, sloping westward, is divided into 
.several sections by deep-cut river channels. These smaller pla- 
teaus, barren and deserted, are called the Gausses from cau, the 
local form of the French chaux (i.e., lime). The most typical is 
the Caujsse Mejan, .south of the Tarn between Florae and Millau, 
a sterile sparsely peopled tableland lying between 3,000 and 4,000 
ft. above sea level. To the north lies the Causse de Sauveterre 
prolonged westward by the Causse de Severac. Those of Quercy, 
Gramat and Rouerguc are lower and less arid. Drainage features 
such as underground streams, fissures and potholes (avrns) are 
characteristic. The inhabitants (Caussenards) cultivate rye and 
potatoes where possible but subsist for the most part on the sheep 
from whose milk Roquefort cheese is made. Similar dry limestone 
areas elsewhere are designated under the cognate German Karst or 
Italian Carso (g(/ v.). 

CAUSSIN DE PERCEVAL, ARMAND PIERRE 

(1795-1871), French orientalist, was bom in Paris and died there 
during the siege. 

After extended travels in Asia Minor, he succeeded his father 
Jean Jacques (1759-1835) as professor of Arabic at the College 
de France. 

His works include a useful Grammaire arabe vulgaire (4th ed., 
1858), and an enlarged edition of Elie Bocthor’s Dictionnaire 
frangais-arabe (3rd ed., 1864); but his great reputation rests on 
his £5501 sur Vhistaire des Arabes avanl VIslamisme, pendant 
Vepoque de Mahomet ^ 3 vol. (1847-49), in which the native 
traditions as to the early history of the Arabs, down to the death 
of Mohammed and the complete subjection of all the trilies to 
Islam, are set forth with much learning and lucidity. 

CAUSTIC. That which bums (Gr. KavariKd^, burning). In 
surgery, the term given to substances which destroy living tissues 
and so inhibit the action of organic poisons, as in bites, malignant 
disease and gangrenous processes. Such caustic substances include 
silver nitrate (lunar caustic), potassium and sodium hydrates 
(the caustic alkalis) (see Alkali), zinc chloride, an acid solu- 
tion of mercuric nitrate, and pure carbolic acid (phenol). 

In mathematics, the “caustic surfaces” of a given surface are 
the envelopes of the normals to the surface, or the loci of its cen- 
tres of curvature. 

In optics (geometrical optics) the term “caustic” is applied 
to the envelope of luminous rays after reflection or refraction. 
In the first case the envelope is termed a cata-caustic, in the 
second a dia-caustic. Cata-caustics are to be observed as bright 
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curves when light is allowed to fall on a polished cylindrical 
surfac e as a napkin ring or a curved polished riband of steel placed 
on a table. Hy varying the curvature of the riband of steel or 
moving the source of light a variety of patterns ran tie obtained. 
Th(‘ investigation of caustics, ba.sed as it is on the assumption 
of the law of the rectilinear propagation of light and the validity 
of the experimental laws of reflection and refraction, is essentially 
of a geometrical nature, and as such attracted the attention of 
mathematicians of the r7th and succeeding centuries, more no- 
tably John liernoulli, G. F. de THopital. E. W. Tschirnhausen and 
Louis Carre. 

Ser Arihur Cayley, Memoirs on Caustics in Phil. Trans, for 1857 
and tK(»7. 

CAUSTIC SODA (sodium hydroxide, NaOH) is a solid, 
white, deli(]uescent chemical compound much used as an inter- 
mediate material in the production of many chemicals. It is gen- 
erally made by one of two methods, either through exchange of 
base by the causticizing of soda-ash f NaoCO;i^ with hydrated lime 
or directly, through the action of an electric current upon a solu- 
titm of common salt (NaCl). The latter ne^ver process is tending 
to supersede the former, especially where cheap electric powder is 
available or where a ready market for chlorine and hydrogen, by- 
products f)f the electrolytic process, exists. Because of its large 
production, caustic soda is classed as a ''heavy chemical.’* It is 
used as an alkaline reagent, in the manufacture of soap, sodium 
salts, rayon, paper, medicines, textile products, in petroleum 
and vegetable oil refining, in tanning and in the synthesis of many 
organic compounds such as indigo, alizarin, resorcin, formates and 
oxalates. 

CAUTERETS, a watering place of southwestern France in 

the department of Hautes-Pyrenecs, 20 mi, S.W. of Lourdes hy 

rail. 1 * 01 ). (1946) T,oi2. It lies in the beautiful valley of the 

Gave de Cautercts, and is well known for its thermal springs, and 

as a station for winter sports. About 50.000 visitors arc attracted 

annually. The 22 springs produce copious supplies of sulphuretted 

water and serve nine Hablissements. Their temjicrature varies 

between 75" and 137”. Cauterets is a centre for excursions, the 

Monne (8,937 ft.), the Cabaliros (7,651 ft.), the Pic de Chabarrou 

(9,550 ft.), the Vignemalc (10,820 ft.), and other summits lieing 

in its neighbourhood. The properties of the waters have been 

known at Ica.st since the loth ccntur>\ They became famous in the 

1 6th century when Marguerite dc Valois composed the “Heptame- 

ron,” on the model of Boccaccio’s “Decameron,” while visiting 

the spa with her court. 

/ 

CAUTIN, a province of southern (!hile, bounded north by 
Malleco and Arauco, east by Argentina, south hy Valdivia, and 
west by the Pacific. Area 6,707 sq.mi.; pop. (1952 census) 365,- 
072, including many European immigrants, principally Germans. 
Caul in lies within the temperate rain forest region of the south, 
its chief products arc timber, cattle, grain and apples. The state 
railway from Santiago to Puerto Montt crosses tie province from 
north to south; branch lines to such places as Cherquenco, Cunco, 
Token and Carahuc provide good rail service to most parts of the 
province. Two partially na^dgahle rivers cross the province from 
east to west, the Token and the Cautin, the lower reaches of the 
latter being known as the Rio Imperial. The province once 
formed part of the territory occupied by the Araucanian Indians, 
and Tcmuco, the capital of the province, long remained the centre 
of greatest concentration of these people. Temuco, a city of 51,- 
497 inhabitants in 1952, is on the Rio Cautin. It is an important 
rail centre, market town, and gateway to the famous lake district 
of south Chile. 

CAUTLEY, SIR PROBY THOMAS (1802-1871), Eng- 
lish engineer and i>alaeontologist, was bom in Suffolk in 1802. 
After several years' service in the Bengal artillery, which he joined 
in 1819, he was engaged on the reconstruction of the Doab canal. 
He had charge of the completed canal for 12 years (1831-43). 
In 1840 he reported on the. proi)osed Ganges canal, for tJic irri- 
gation of the country between the rivers Gauges, Hindan, and 
Jumna. This project was sanctioned in 1841. but work was not 
begun until 1843, and even then Cautley found himself ham- 
pered in its execution by the opposition of Lord Ellenborough. 


For want of competent help he had to do the drudgery of survey- 
ing and levelling him.self, for some time. From 1845 to 1848 he 
was in England because of ill-hcalth, and on his return to India 
he was appointed director of canals in the North-West Frontier 
Province. After the Ganges canal was oi)ened in 1854 he spent 
.some time in England, and from 1858 to 1868 he occupied a seat 
on the council of India. He died at Sydenham, near London, on 
Jan. 25, 1871. Cautley was a distinguished palaeontologist and 
contributed numerous memoirs, some written in collaboration 
with Hugh Falconer, to the Proccedinj^s of the Bengal Asiatic 
society and the Geological Society of London on the geology and 
fossil remains of the Sivalik hills. 

CAUVERY (Kaveri), a river of southern India. Rising in 
Coorg, high amid the Wc.stcrn Ghats, in 12® 25' N. lat. and 75® 
34' E. long., it flows generally .southeast acro.ss the plateau of 
Mysore, and finally enters the Bay of Bengal through two princi- 
pal mouths in Tanjore di.strict. Its length is 472 mi. Its course 
in Coorg is tortuous, and its bed generally rocky with high banks 
covered with luxuriant vegetation. On entering Mysore it passes 
through a narrow gorge, then widens to a breadth of 300 to 400 
yd. The bed is too rocky for navigation. In its course through 
Mysore the channel is interrupted by a number of anicuts or dams 
for irrigation. In Mysore the Cauvery forms the two islands 
of Seringa])atam and Sivasamiidram, which vie in sanctity with 
Srirangam Island lower down in Trichinopoly district. Arouml 
Sivasamudrain Island are the alehrated falls ot the Cauvery, when* 
the river branches into two channels, each making a descent of about 
320 ft. After entering Madra- state, the Cauvery forms the houndarv 
between the Coimbatore and Salem districts, until it reaches Trirh- 
inopfily district. Sweeping past the historic rock of Trichinotjolv. 
it again breaks at Srirangam Island into two channels, which enclose 
between them the delta of Tanjore, the garden of southern India. The 
northern and larger chfinnel is called the Colcroon (Kolidam). On 
the seaward .side of the della are the ofM»n roadsteads of N('g:)|)atan) 
and Karikal. The only navigation on any part of its course Ls carried 
on in basket work boats. 

There is an exten.sive irrigation system in the della. The Grand 
anicut (or weir), built in the 2nd century where the Cauvery divides 
into two channels, feeds the deltaic irrigation svstem of Tanjore. A 
second anicut across the ('olcroon (1836-38) was necessary to save 
the old system from the disaster of silting, l)Ut it also added to the 
irrigated area. The Mettur project, a dam and canal more than 
200 mi. from the sea, was completed in 1938. It improved the watei 
supply to more than 1,000,000 ar, already irrigated, adiled another 
300,000 ac. and provide*! 50,000 kw. of electric pow’cr, thus creatine 
an imiH>rtant industrial aica. The Cauvery falls, under an older power 
scheme, provide electricity to My.sore and Bangalore and the Kolar 
gold mines. 

The Cauvery is known to devout Hindus as Dakshini Ganga, or the 
Ganges of the south, anti its entire course is holv ground. (T. Hlr » 

CAVA DEI TIRRENI, a towm and episcopal .see of Cam- 
pania, Italy, in the province of Salerno, 6 mi. N.W. by rail from 
the town of Salerno. Pop. (1951). commune, 39,086. It lic^ 
fairly high in a richly cultivated valley, surrounded by wooded 
hills, and is a favourite resort. A mile to the southwest is the 
village of Corpo di Cava (1,970 ft.), with the Benedictine abbc) 
of La Triniti della (.'ava, founded in 1025 by St. Alferius. The 
church and the greater part of the buildings were entirely modern- 
ized in 1796. The old Gothic cloisters arc preserved. The 
archives, now national property, include documents and manu- 
scripts of great value. 

M. Morcaldi, Codex Diplomaticus Cavensis (1873-93) 
lished many important documents relating to the abbey. 

CAVAEDIUM, in architecture, a synonym for atrium (q.v- '• 
the central hall or court of a Roman bouse. Vitruvius lists live 
types: (i) The Tuscanicum. This, the most common type, 
without columns, the hole in the roof being supported by the 
framing of the roof timbers. (2) The Tctrastylon, in which fijur 
columns supported the roof at the comers of its opening. (3I 
Corinthian, in which more than four columns arc employed, so 
that the cavaedium becomes, in essence, a peristyle (t/.v.)- i P 
The Displuviatum, where the roof sloped down, away from the 
0})ening, instead of toward it. (5) The Testudinatum, in whi«h 
the entire area was covered by a continuous roof. 

CAVAGNA^ SIR PIERRE LOUIS NAPOLEON 
(1841-1879), British military administrator, the son of a p'renen 
general by his marriage with an Irish lady, was bom at Stenay, 
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Meuse, on July 4, 1841. He obtained naturalization as an Eng- 
lishman, and entered Uie military service of the East India Com- 
pany. He served through the Oudh campaign against the muti- 
neers in 1858 and 1859. In 1861 he was appointed an assistant 
commissioner in the Punjab, and in 1877 became deputy com- 
missioner of Peshawar and took part in several expeditions against 
the hill tribes. In 1878 he was attached to the staff of the Brit- 
ish mission to Kabul, which the Afghans refused to allow to pro- 
ceed. In May 1879, ^^ter the death of the amir Shere Ali, 
Cavagnari negotiated and signed the treaty of Gandamak with his 
successor, Yakub Khan. By this the Afghans agreed to admit 
a British resident at Kabul, and Cavagnari was appointed. He 
took up his residence in July, and for a time all seemed to go 
well, but on Sept. 3 Cavagnari and the other European members 
of the mission were massacred in a sudden rising of mutinous 
Afghan troops. (See Afghanistan.) 

CAYAIGNAC, LOUIS EUGENE (1802-1857), French 
general, born in Paris on Oct, 15, 1802, belonged to a family 
famous in French revolutionary annals. He was the son of Jean- 
Baptiste Cavaignac (1762-1829), who was a member of the 
Convention, and acted as its commissioner in the repression of 
the opponents of the Revolution in various parts of France. At 
the Restoration he was proscribed as a regicide. Jean-Baptiste’s 
brother, Jacques Marie, Vicomte Cavaignac (1773-1855), was 
one of Napoleon’s generals and commanded the cavalry of the 
ijth Corps in the retreat from Moscow (1812). Godefroy 
Cavaignac (1801-1845), elder brother of Louis Eugfene, took part 
in the Parisian risings of Oct. 1830, 1832 and 1834, 
of the founders of the Societd des Droits de THomme. Very highly 
esteemed for his chivalrous character among the republicans, he 
was probably personally both the most estimable and able of the 
old guard of republicans. His reputation was largely, if not wholly, 
responsible later for the advancement of Louis Kugdne, who en- 
tered the army. 

In 1831 Louis Eugdne was removed from active duty in con^ 
sequence of his declared republicanism, but in 1832 he was re- 
called to the service and sent to Algeria, where he held a series of 
commands during the next 16 years. In 1848, the revolution- 
ary Government promoted him governor-general. He refused 
the post of minister of war because the Government would not 
fall in with his plan to occupy Paris by troops. Like L. A. Thiers, 
Cavaignac conceived the idea of drawing the “red republicans” 
of Paris out into open insurrection, in order that they might be 
crushed and the domination of the moderates secured. After the 
National Assembly had eliminated the Socialist members Louis 
Blanc and Albert (qg.v.) from the Government, Cavaignac was 
made minister of war. The revolt on which he had calculated 
broke out on June 22, 184S (see National Workshops). Cavaig- 
nac withdrew his troops from the affected parts of Paris, till, in 
his opinion, the revolt had gained sufficient head. He took ad- 
vantage of the general panic, further, to insist on the resignation 
of the Government and the granting of dictatorial powers to him- 
self, which was agreed on June 25. His attack on the Parisian 
rebels, who were exclusively working class, led to the bloodiest 
and most obstinate conflict that had up till then occurred in Paris; 
at its end, in his victory on the 26th, Cavaignac permitted, in ac- 
cordance with his plan, the severest reprisals which decimated 
the ranks of the Socialists and broke their power. 

Both he and his adversaries expected that after laying down 
his dictatorship he would be elected president. But they had not 
allowed for the magic of the name of “Louis Napoleon Bona- 
parte”; a “landslide” of peasant and proletarian votes gave 
5,434,226 to the future Napoleon HI. and only 1,448,107 to 
Cavaignac. The disappointed general went into opposition and at 
the time of the coup d*6tat (Dec. 2, 1851) was even imprisoned 
for a short while. After his release he abandoned politics and 
died in retirement on Oct. 28, 1857. 

Ste Louis Menard, Prologue d^une Rivolution (reprinted z^); 
Cb. Schmidt, Les Joumies de juin 1848 (2926); P. de la Gome, 
aistoire de la ade RipubUque (19x4) : G. Renard, La RipubUque de 
(1900-8) ; R. W. Postgate, RevoluUon from 178Q io 1906 (1920^ 
lull bibhog.). 
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ISs son, Jacques Marie Euge)te Godefroi Cavaignac (1853- 
iQOS)* French politician, was bom in Paris on May 21, 1853. He 
served as a civil engineer in Angouleme until 1881, when he be- 
came master of requests in the Council of State. In 1882 he was 
elected deputy for Saint-Calais (Sarthe) in the republican inter- 
est. In 1885-86 he was under-secretary for war in the Henri 
Brisson Ministi^, and he served in the cabinet of Emile Loubet 
(1892) as minister of marine and of the colonies. He had ex- 
changed his moderate republicanism for radical views before he 
became war minister in the cabinet of Leon Bourgeois (1895-96). 
He was again minister of war in the Brisson cabinet in July 1898, 
when he read in the chamber a document which definitely incrim- 
inated Capt. Alfred Dreyfus. On Aug. 30, however, he stated that 
this had been discovered to be a forgery by Col. Henry, but he 
refused to concur with his colleagues in a revision of the Dreyfus 
prosecution, which was the logical outcome of his own exposure 
of the forgery. Resigning his portfolio, he joined the Nationalist 
group in the chamber, and became an energetic supporter of the 
Ligue de la Patrie Frangaise. In 1899 Cavaignac was an unsuccess- 
ful candidate for the presidency of the republic. He died at his 
country-scat near Flee (Sarthe) on Sept. 25, 1905. He wrote an 
important book on the Formation de la Prusse contemporaina 
(1891-98), dealing with the events of 1806-13. 

See J. M. Cavaignac, Les deux glnlraux Cavaignac (1897); A. 
Deschamps, Les deux ghUraux CavaigMC (1898) ; W. Amoulim, 
V Action ckricale en France, Les Cavaignacs devant Pkistoire (1905) • 

CAVAILLON, a town of south-eastern France in the depart- 
ment of Vaucluse, 20 mi. S.E. of Avignon. Pop. (1936), 8452. It 
lies at the southern foot of Mount Si. Jacques on the right bank of 
the Durance above its confluence with the Coulon. To the south 
of the present town lay the Roman Cabellio, a place of some 
note in territory of the Cavarcs. Since mediaeval times the town 
has for the most part followed the fortunes of the Comtat 
Venaissin, in which it was included. Till the Revolution it was 
the see of a bishop, and had a large number of monastic estab- 
lishments. The church of St. V6ran is a fine example of 12th cen- 
tury Provencal architecture, with a cloister adjoining. The town 
is the centre of a rich and well-irrigated plain, which produces 
fruits and early vegetables. Silk-worms are reared, and silk is an 
important article of trade. The preparation of preserved vege- 
tables and fruits, distilling and the manulacture of straw hats 
and leather are carried on. 

CAVALCANTI, GUIDO (c, 1250-1300), Italian poet and 
philosopher, was the son of a philosopher whom Dante, in the 
Inferno, condemns to torment among the epicureans and atheists; 
but he himself was a friend of the poet. By marriage with Be- 
atrice, daughter of Farinata Uberti, he became head of the Ghi- 
bellines. He was banished to Sarzana, where he caught a fever, of 
which he died. Cavalcanti has left a number of love sonnets and 
canzoni, in honor of a French lady, whom he calls Mandetta. His 
complete poetical works are contained in Giunti’s collection 
(Florence, 1527; Venice, 1531-32). 

The most famous of his sonnets and canzoni are trondated by 
D. G. Rossetti in his Dante tmd his Circle (1874). 

CAVALCASELLE, GIOVANNI BATTISTA (1820- 
i^97)» Italian writer on art, was bom at Legnago on Jan. 22, 
1820. He became a student at the Academia delle Belle Art! in 
Venice, and from early youth studied the art treasures of Italy. 
His relations sent him to Padua, hoping that he might become an 
engineer, but in 1844 be returned to his artistic studies. He vis- 
ited the cities of Tuscany, and then set out to see the master- 
pieces of Italian art in foreign countries. During a stay in Ger- 
many in 1846 and 1847 he made the acquaintance of Joseph 
Archer Crowe in a post carriage between Hamm and Minden. The 
two young men felt drawn to each other and met again in Berlin, 
where they studied together some pictures in the museum. On 
his return to Venice Cavalcaselle took an active part in the revo- 
lution of 1848 against the Austrian rule. He was arrested by 
Austrian gendarmes and narrowly escaped being shot. He then 
joined the forces of Garibaldi and was taken prisoner by the 
French in 2849. He arrived in a miserable plight in Paris, where 
by good fortune he again met Crowe, and with his help came to 
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London. The two friends occupied rooms together and worked 
on a history of early Flemish painters, published in 1857. In the 
same year Cavalcaselle returned to Italy. In 1864 Crowe and Cav- 
alcaselle published their great work, New History of Italian Paint- 
ing, which was followed by the History of Painting in North Italy, 
Other joint works were Titian (1876) and Raphael (1883). 
Cavalcaselle ’s independent writings are of less importance: Sid 
pm autentico ritratto di Dante (1865); SuUa conservazione dei 
Monumenti ed oggetti di belle arii; Sidle riforme delV insegnor 
mento academico (1875). 

Cavalcaselle was for some time secretary to the great art critic 
and collector, Giovanni Morelli, and his travelling companion 
when Morelli compiled the inventory of the works of art in the 
Marca d’Ancona for the Italian Government. Towards the end 
of his life Cavalcaselle held office as Lspettore di belle arti in the 
Ministry of Education in Rome. He died on Oct. 31, 1897. 

Crowe and Cavalcaselle’s histories of Italian art are standard works, 
and have recently been re-edited by Langton Douglas and Tancred 
Borenius. 

CAVALIER, JEAN (1681-1740), the famous chief of the 
Camisards {q.v.), was bom at Mas Roux, near Anduze (Gard), 
on Nov. 28, i68t. His father, an illiterate peasant, had been 
compelled by |)ersecution to become a Roman Catholic along 
with his family, but his mother brought him up secretly in the 
Protestant faith. Threatened with prosecution for his religious 
opinions he went to Geneva, where .he passed the year 1701; he 
returned to the C6vennes on the eve of the rebellion of the 
Camisards, who by the murder of the Abb6 du Chayla at Pont- 
de-Monvert on the night of July 24, 1702, raised the standard 
of revolt. Some months later he became their leader. He 
showed an extraordinary genius for war. Within a period of two 
years he was to hold in check Count Maurice de Broglie and 
Marshal Montrevel, and to carry on one of the most terrible 
partisan wars in French history. 

He maintained the most severe discipline. Each battle in- 
creased the terror of his name. On Christmas day, 1702, he 
dared to hold a religious assembly at the very gates of Alais, 
and put to flight the local militia which came forth to attack 
him. At Vagnas, on Feb. 10, 1703, he routed the royal troops, 
but, defeated in his turn, he was compelled to find safety in 
flight. But he reappeared, was again defeated at Tour de Bcllot 
(April 30), and again recovered himself, recruits flocking to him 
to fill up the places of the slain. Cavalier boldly carried the 
war into the plain, made terrible reprisals, and threatened even 
Nimes itself. On April 16, 1704, he encountered Marshal Mont- 
revel himself at the bridge of Nages, with 1,000 men against 
5,000, and, though defeated after a desperate conflict, he made 
a successful retreat. Cavalier was induced to attend a conference 
at Pont d’Av^ne near Alais on May 11, 1704, and on May 16, 
he made submission at Nimes. Louis XIV. gave him a commis- 
sion as colonel, which Villars presented to him personally, and a 
pension of 1,200 livres. At the same time the king authorized the 
formation of a Camisard regiment for service in Spain under 
his command. 

Before leaving the C6vennes for the last time he went to Alais 
and to Ribaute, followed by an immense concourse of people. 
But Cavalier had not been able to obtain liberty of conscience, 
and his Camisards almost to a man broke forth in wrath against 
him, reproaching him for what they described as his treacherous 
desertion. On June 21, 1704, with a hundred Camisards who were 
still faithful to him, he departed from Nimes and came to Neu- 
Brisach (Alsace), where he was to be quartered. From Dijon 
he went on to Paris, where Louis XIV. gave him audience and 
heard his explanation of the revolt of the C6vennes. Returning 
to Dijon, fearing to be imprisoned in the fortress of Neu-Brisach, 
he escaped with his troop near Montbeliard and took refuge at 
Lausanne. But he was too much of a soldier to abandon the 
career of arms. He offered his services to the duke of Savoy, and 
with his Camisards made war in the Val d’Aosta. After the 
peace he crossed to England, where he formed a regiment of 
refugees which took part in the Spanish expedition under the 
earl of Peterborough and Sir Cloudesley Shovel in May, 1705. 


At the battle of Almansa the Camisards found themselves op- 
posed to a French regiment, and without firing the two bodies 
rushed one upon the other. “I fought,” Cavalier wrote on July 
10, “as long as a man stood beside me and until numbers over- 
powered me, losing also an immense quantity of blood from a 
dozen wounds which I received.” Marshal Berwick never spoke 
of this tragic event without visible emotion. 

On his return to England a small pension was given him. 
He settled at Dublin, where he published Memoirs of the Wars 
of the Civennes under Col. Cavalier, written in French and trans- 
lated into English with a dedication to Lord Carteret (1726). 
He was made general on Oct. 27, 1735, and on May 25, 1738, was 
appointed lieutenant-governor of Jersey. He was promoted 
major-general in July, 1739, and died in the following year. 

See N. A. F. Puaux, Vie de Jean Cavalier (1868) ; David C. A. 
Agnew, Protestant Exiles from France, ii. 54-66 (1871) ; Charvey, 
Jean Cavalier: nouveaux documents inidits (1884). £ug6nc Sue popu- 
larized the name of the Camisard chief in Jean Cavalier ou les 
fanatigues des Civennes (1840). A new edition of Cavalier’s Mimoires 
sur la guerre des Civennes was published by F. Puaux in 1918. 

CAVALIER, a horseman, particularly a horse-soldier or one 
of gentle birth, trained in knightly exercises. The word is taken 
through the French from the Late Lat. cahallarius, a horsem|in. 
Chevalier, the French word of parallel descent, means “knight,” ahd 
is chiefly used in English for a member of certain foreign military 
or other orders, particularly of the Legion of Honour. Cavalier 
in English was early applied in a contemptuous sense to an over- 
bearing swashbuckler. Originally used as a term of reproach, it 
was soon adopted as a title of honour by the supporters of C^arlcs 
I. in the Great Rebellion, who applied Roundhead to their oppo- 
nents, and at the Restoration the court party preserved the name, 
which survived till the rise of the term Tory {see Whig and 
Tory). The term “cavalier,” in fortification, means a. work of 
great command constructed in the interior of a fort, bastion or 
other defence, so as to fire over the main parapet without inter- 
fering with its firing. A greater volume of fire can thus be 
obtained, but the great height of the cavalier makes it an easy 
target for a besieger’s guns. 

CAVALIERI, BONAVENTURA (1598-1647). Italian 
mathematician, was bom at Milan; his name also occurs in the 
forms Cavallieri, Cavaglieri, Cavalcrius, and de Cavaleriis. He 
became a Jesuit at an early age and later was inspired to study 
mathematics by reading a copy of Euclid. On the recommenda- 
tion of his Order he was made a professor at Bologna in 1629; 
the post, which he held until he died, was renewed periodically. 
In 1635 Cavalieri wrote Geometria indivisibilium continuorum 
nova quadam ratione promota, in which he first stated his principle 
of indivisibles. The form of the principle was unsatisfactory and 
was attacked by Guldin. In reply to this attack Cavalieri wrote 
Exercitationes geometricae sex (1647), stating the principle in 
the more satisfactory form in which it was used by 17th century 
mathematicians. This work also contained the first rigorous proof 
of Guldin’s theorem relating to the volume of a solid of revolu- 
tion. The theorem had occurred in the writings of Pappus and had 
been used in an unsatisfactory fashion by Kepler. Using the prin- 
ciple of indivisibles as a sort of integral calculus, Cavalieri solved 
a number of problems proposed by Kepler. Other books by 
Cavalieri are: Lo specchio ustorio ovvero trattato delle settioni 
coniche (1632), Directorium generate uranometricum, in quo 
trigonometriae logarithmicae fundamenta ac regula demonstrantur 
(1632) and Trigonometria plana et sphaerica (1643). Cavalieri 
ded at Bologna on Dec. 3, 1647. 

The life of Cavalieri has been written by P. Fzisi (Milan, 1776), and 
by F. Predari (Milan, 1843). 

CAVALIERI, EMLLrIO DEL (i55o?-i599?)> Italian com- 
poser, was born in Rome about T550 of a noble family and 
became one of the famous Florentine group of musical reformers 
— Peri, Rinuccini, Caccini and the rest — ^who had such an im- 
portant influence on the subsequent developments of the art. 

Cavalieri’s style is more facile than that of Peri and Caccini, 
but he is inferior to them in depth of musical expression. He 
is, however, important as having been the first to apply the new 
monodic style to sacred music, and as the founder of the Roman 
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school of the z 7th century which included Domenico Mazzocchi, 
Giacomo Carissimi and Alessandro Scarlatti. 

CAVALLI^ FRANCESCO (1602-1676), an early Italian 
operatic composer of note, was born at Crema in 1602. His real 
name was Pietro Francesco Caletti-Bruni, but he is better known 
by that of Cavalli, the name of his patron, a Venetian nobleman. 
He became a singer at St. Mark’s in Venice in 1617, second organ- 
ist in 1639, first organist in 1665 and in 1668 maestro di cappella. 
He is, however, chiefly important for his operas, 27 of which are 
still extant, most of them being preserved in the library of St. 
Mark’s at Venice. 

Claudio Monteverdi had found opera a musico-litcrary experi- 
ment, and left it a magnificent dramatic spectacle. 

CavalH succeeded in making it a popular entertainment. He 
reduced Monteverdi’s extravagant orchestra to more practical 
limits, introduced melodious arias into his music and popular 
types into his libretti. His operas have all the characteristic 
exaggerations and absurdities of the 17th century, but they have 
also a remarkably strong sense of dramatic effect as well as a 
great musical facility and a grotesque humour which was char- 
acteristic of Italian grand opera down to the death of Alessandro 
Scarlatti. 

CAVALLINI, PIETRO {c. 1259-1344), Italian painter, 
born in Rome, was taught painting and mosaic by Giotto di Bon- 
done while employed at Rome; it is believed that he assisted his 
master in the mosaic of the Navicella or ship of St. Peter, in the 
porch of the church of that saint. He also studied under the 
Cnsrnati. Luigi Lanzi describes him as an adept in both arts, and 
mentions with approbation his grand fresco of a crucifixion at 
Assisi, still in tolerable preservation; he was, moreover, versed in 
architecture and in sculpture. 

According to George Vertue, it is highly probable that Cavallini 
executed, in 1279, the mosaics and other ornaments of the tomb 
of Edward the Confessor in Westminster abbey. Cavallini would 
thus be the Petrus Civis Romanus whose name is inscribed on the 
shrine; but a comparison of dates invalidates this surmise. 

He died in 1344 at the age of 85. Some important works by 
Cavallini in the church of Santa Cecilia in Trastevere, Rome, 
were discovered early in the 20th century. 

CAVALLOTTI, FELICE (1842-1898), Italian politician, 
poet and dramatic author, was bom in Milan. In i860 and 1866 
he fought with the Garibaldian corps, but he first attained noto- 
riety by his antimonarchical lampoons in the Gazzetta di Milano 
and the Gazzetta Roas between 1866 and 1872. Elected to parlia- 
ment in 1872, his turbulent eloquence secured for him the leader- 
ship of the extreme left in 1886 on Agostino Bertani’s death. His 
advocacy of democratic reform made him the most popular man of 
his day next to Francesco Crisp! , against whom he waged an un- 
ceasing and bitter campaign. He was killed in a duel with Count 
Macola. 

Sre A. de Mohr, FeUce CavaUotti: La Vita e le opere (Milan, 1899). 

CAVALRY, known in most armies after World War II as 
armoured cavalry, constitutes one of the major ground combat 
arms of a military force and is the element the main duties of which 
are to furnish full terrestrial information of the enemy while 
screening the movements of its own army; to pursue and demor- 
alize a defeated enemy; at all times to threaten and intercept his 
communications (lines of supply and command) ; in battle to strike 
suddenly and swiftly at weakened points, turn exposed flanks or 
force or exploit a penetration or breakthrough. While it could 
fight dismounted, cavalry originally was considered as an arm 
which fought on horseback, using the horse’s mobility in manoeu- 
vring and his impetus in charging. 

By the middle of the i6th century the term cavalry was applied 
to mounted men of all kinds employed for combatant purposes. 
Cavalry missions have always required a high degree of mobility, 
^nd during the early part of the 20th century, in order to 
accomplish assigned tasks, the arm adopted fast-moving armoured 
vehicles. Cavalry operating entirely in armoured fighting vehicles 
became known as ^'mechanized cavalry” and subsequently as 
“armoured cavalry.” The weapons of the armoured cavalry are 
tanks, self-propelled guns and howitzers, automatic weapons, mor- 


tars, rocket launchers, rifles, pistols, bayonets and grenades. 

The U.S. army organization act of 1950 eliminated cavalry as a 
branch and provided for an armour branch, "a continuation of the 
cavalry.” 

History of Cayalry Tactics. — ^The two most primitive types 
of soldier are the foot soldier and the horse soldier, the first be- 
ing characteristic of early European warfare, and the second of 
early Asiatic warfare, since in southern Europe (that is, in the 
countries south and west of the Danube and the Rhine) few suitable 
breeds of war horses existed — whence the poverty of Roman cavalry 
and of early Grecian cavalry. When infantry met infantry, battles 
were decided by numbers or armament or discipline; and when 
cavalry met cavalry, as in Scythia, battles were seldom decided at 
all, degenerating as they normally did into skirmishes, forays 
and scattered pursuits. In hilly country, such as most of Greece, 
cavalry were normally impotent to attack infantry, as is exempli- 
fied in the Graeco-Persian Wars (490-479 B.c.); while in open 
plain land, so frequently found in Asia Minor, they could destroy 
infantry by besieging them in the field, as happened to Crassus, at 
Carrhae in 53 b.c. The truth of the matter is that the two arms 
were complementary, each providing the other with powers not in- 
herent in either separately. Infantry in an advance were useless 
unless their rear services were protected, and so also were cavalry 
in the advance, unless the positions won by them could be held so 
that their forward movement might not be interrupted. 

The art of an advance through a hostile country has always 
pivoted on the power of pushing forward a secure and movable 
base in order to develop from it offensive power. Once infantry 
and cavalry were combined, the first formed the movable base, and 
the second provided the offensive p>ower. The function of cavalry 
in any armed force was to fill that requirement of a balanced army 
which demands a fighting ground element superior to the main 
element — ^infantry — ^in mobility near and on the battlefield, and 
possessing in common with that arm the ability to engage in 
offensive and defensive fighting, whether independently or in con- 
junction with other arms. 

When the advance merged into the attack, three targets would 
present themselves; namely, the enemy’s infantry, his cavalry and 
his baggage train. If the third could be seized and held, the sever- 
est [xissible blow could be dealt the enemy’s organization; conse- 
quently the supply services would be well protected by the battle 
front. Infantry could oppose infantry frontally, but if attacked 
in flank, or rear, by infantry or cavalry, they were taken at a 
tremendous disadvantage. Throughout history flank protection 
was furnished by cavalry. The infantry front may then be pictured 
as a slowly moving wall behind which were assembled the supply 
services, and on the flanks of which were hinged two cavalry wings, 
which, like doors, could swing forward and backward, "flapping” 
away any hostile force which might attempt to raid the baggage 
train, or attack the infantry in the rear. In battle, the first problem 
was, therefore, the destruction of one or both of the hostile cavalry 
wings, for when once the opposing infantry wall was bereft of its 
swinging doors, not only did its flanks become attackable, but also 
its rear. If, meanwhile, its front could be so firmly held that it was 
unable to change front, a cavalry attack on its flanks, or rear, was 
likely to prove decisive. In brief, the object of infantry was to 
provide a base of operations for cavalry; and the power of cavalry 
was to be sought, first in ability to overcome their like, and second 
in being able to develop a sufficiency of speed so as to circumvent 
an infantry front, and attack it in the rear before it could face 
about, which, in the case of an organized army, was an extremely 
difficult and dangerous operation ; impossible if the front was firmly 
held. 

Early Cavalry. — ^During the early classical age tactical organ- 
ization was based on the nature of the country rather than on 
any idea of weapon co-operation or combination between the 
arms. Thus, in Sparta there was practically no cavalry, while in 
Scythia mounted bowmen alone existed. Nevertheless, as soon 
as the Asiatic horsemen caihe into contact with European foot 
soldiers, as took place in the 5th century B.C., the problem of tacti- 
cal co-operation, namely, how to equip, arm and manoeuvre a body 
of men so that offensive power may be developed from a protec- 
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tive base, was thrust to the fore. This problem was solved by 
Philip of Macedon, and proved out by his son Alexander the Great. 

The backbone of Philip’s army was the phalanx, or infantiy 
mass. Armed with the Sarissa, a pike from i8 to 21ft. long, it 
formed an impenetrable hedge of spears to cavalry attack, though 
it offered a somewhat vulnerable target to archers both mounted 
and on foot. To protect it from these, numbers of lightly armed 
infantry were attached to it, their duty being very similar to that 
of the British light infantry during the Peninsular War in Spain at 
the beginning of the 19th century. Recognizing the strong protec- 
tive and resisting power which the phalanx possessed, Philip was 
one of the first among the ancients to grasp the fact that stability 
of organization alone is insufiicient to guarantee the act of dis- 
ruption being followed up by the act of annihilation. The phalanx 
could not pursue without breaking its formation, it was not 
armed for the pursuit, and in the pursuit, the pursued almost in- 
variably moves faster than the pursuer, whether both be on foot 
or mounted. To render the act of annihilation possible, Philip 
added to the phalanx a superb force, of cavalry in the proportion 
of one trooper to every six heavy foot soldiers. This cavalry he 
organized in three bodies: Heavy armoured cavalry for the charge, 
his Companion cavalry being the most notable cori)s; light cav- 
alr>% or Hussars, for reconnaissance and outpost work, and 
Dragoons who could fight on foot or on horseback. His heavy 
cavalry doctrine was profoundly simple — Ahorse and rider com- 
bined were used as a '^projectile” against the enemy once he was 
held by the phalanx, when the object of his cavalry became the 
annihilation of all resistance. The tactics which his son developed 
from this organization were equally simple, and astonishingly ef- 
fective. Advancing in parallel order to his enemy, he obliqued 
his right, bringing it forward, and while his centre, protected on 
its left by the left cavalry wing, held the enemy to his ground, he 
delivered a series of terrific punches at his opponent’s centre, or 
left, with a view to penetrate or envelop. At the battles of the 
Granicus (334 B.C.), Lssus (333 b.c.), and Gaugamela (331 b.c.) 
his Companion cavalry decided the day, and at the battle of the 
Hydaspes (326 b.c.) his cavalry so completely dislocated the In- 
dian Army that his phalanx was able to disrupt it. 

Cavalry as the Decisive Arm: 327 B.C.-Adrianpple, AJD. 
378« — From the days of Alexander onwards, cavalry, on account 
of their mobility, became the decisive arm. Hannibal’s use of 
cavalry was superb, as the battles of the Trcbbia (218 B.c.) and 
of Cannae (216 b.c.) testify. In both of these the Carthaginian 
cavalry completely dislocated the Roman legions by a rear attack. 
In the Roman armies the lack of good cavdry proved their ruin, 
and it was not until such a force was raised and trained by Scipio 
Africanus that the Carthaginians were eventually defeated at the 
battle of Ilipa (205 b.c.), and annihilated at that of Zama (202 
B.C.). At Ilipa Scipio beat Hasdrubal by a double envelopment 
carried out by infantry and cavalry, and at 2^ma he smashed 
Hannibal by holding him in front with infantry and striking him 
In rear with cavalry. 

During the days of Julius Caesar, the most serious defeat sus- 
tained by the Romans was that of Crassus at the hands of Surena, 
the Parthian general, whose entire force was composed of mount- 
ed archers and heavy cavalry. The Parthians, adopting an im- 
proved form of Scythian tactics, won a decisive victory; of the 

40.000 Romans who crossed the Euphrates 20,000 were lulled and 

10.000 made prisoners. The Parthian success was due to the in- 
ability of the Romans to develop offensive power from a moving 
base. Their organization did not enable them to ward off shock 
and envelopment, while that of their enemy did permit of them 
enveloping and charging; for in this battle their heavy cavalry 
provided the necessary stability for the attack of their mounted 
bowmen and the distraction effected by this attack enabled the 
heavy cavalry of the Parthians to dislocate and disrupt the Roman 
legions. 

From the battle of Pharsalus (48 b.c.) the legion learned for 
a space how to hold its own against cavalry, mainly by employing 
cavalry. Under Diocletian (a.d. 245-313) cavalry rose from one- 
tenth to one-third of the infantry, and numbered some 160,000; 
but this great mass of horse was withdrawn from the infantry, and 


by being formed into a frontier guard lost its offensive spirit 
Meanwhile a steady decline took place in the infantry, mercenaries 
were enlisted, discipline was relaxed, pay increased and armour 
discarded because of its weight. Of the latter Vegetius wrote: 

. . to avoid fatigue, they allow themselves to be butchered 
shamefully like cattle.” This separation of infantry and cavalry 
was the main tactical cause of the decline of Rome’s military 
power. The unsupported Roman cavalry, trained as frontier po- 
lice and for protective duties, were no match for the fierce bar- 
barian horsemen who were now distracting the empire. From the 
first irruption of the Goths, in the year 248, the Roman cavalry 
were steadily increased until by the reign of Constantine (288- 
337) cavalry composed the principal part of the Roman armies; 
but all in vain. At Adrianoplc in 378, three Roman legions sent 
against the Visigoths were overwhelmed and practically annihil- 
ated. The Gothic horsemen, having perfected a new-fangled stir- 
rupt rode and fought with a vigour and deadliness new to the 
mounted warrior. Caught massed under a blazing sun, the Roman 
flank was struck relentlessly by the Gothic horse, and again the 
dislocation of the Romans, which heralded their disruption, was 
effected by a cavalry rear attack. The Emi)eror Valens lost his 
life, and 40,000 legionnaires perished. From that day cavalry wbs 
to become the predominant arm for a thousand 3^ars, while the 
infantry deteriorated into a mere auxiliary. 

Cavalry the Predominant Arm: Chalons, 451-Agincottrt, 
1415 d — ^Fifty-two years after Adrianoplc, Roman arms at Tricam- 
eron won a decisive victory over the Vandals in Africa purely by 
cavalry. Belisarius had found so little use for his infantry that he 
mounted them to serve as dragoons. In Europe, however, the 
hardy and warlike barbarian tribes, fighting chiefly on horse- 
back, soon flooded the Roman provinces. By 410 A.D., the Goths 
under Alaric captured Rome, and the “mistress of the world” was 
handed over to the licentious fury of the Huns. The barbarian 
advance culminated in the battle of Chalons (451) where Attila, 
after uniting Germany and Scythia, was met and defeated by 
Aetius and Theodoric. This was the last victory won by Imperial 
Rome in the West; the dark ages descended upon western Europe, 
and in the conduct of war that area entered the epoch of the iron- 
clad lancer. 

From the days of Justinian (483-565) to those of the fourth 
Crusade, which resulted in the sack of Constantinople (1204), 
highly organized armies comprising well-equipped heavy and light 
cava^ were maintained by the Eastern empire. In the West, 
however, military art virtually disappeared, and as principalities 
took form and feudalism was established the common folk were 
virtually prohibited from taking part in the “noble” trade of war, 
which was carried on by raiding and pillaging barons. As the mili- 
tary caste of this period was ba.sed on wealth, and as western Eu- 
rope was largely roadless, cavalry remained the predominant arm. 
and sought perfection not through improved tactics, or organiza- 
tion, but through armour. By the opening of the 9th century the 
old military organization of Rome had been replaced by compara- 
tively small bands of mailed knights followed by a mob of re- 
tainers who pillaged the countryside and so acted as “adnunistra- 
tive units.” In England, in the Low Countries and in Switzerland, 
infantry were still maintained, but were so ill-equipped that when 
confronted by cavalry in open, or even semi-open, country they 
were forced to seek protection behind palisades, as was the case 
with the Saxons at Hastings (1066). Under Charlemagne the 
mail-clad knight was reaching his zenith, and, as is always ^e case 
when the peak of supremacy is topped, dedine follows. To the 
knight of the middle ages the protective base of his offensive 
power was no longer afforded by the infantry mass, but by the 
armour he wore, his mobility being provided his horse. As 
long as he was not met by equally well mounted and armoured 
antagonists this combination of mobility and protection proved 
tactically irresistible, yet seldom did it lead to profitable strategic 
cal results. But as soon as he was, it became neutralized, and with 
neutralization, tactics as an art utterly deteriorated and were re- 
placed by mob fighting. 

This self-contained protective power of cavalry is most notice- 
able during the Crusades, for in spite of the low discipline of the 
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Christian knights and their very rudimentary knowledge of tactics, 
normally their casualties were remarkably small. At the battle of 
Hazarth (1125), Baldwin lost only 24 men, while the Turkish 
losses amounted to 2,000; at Jaffa (1191) two Crusaders were 
killed on one side and 700 T\irks on the other. The Crusaders, how- 
ever, lost large numbers of horses, and as the rabble of beggars 
and vagrants who accompanied them were useless as infantry (fur- 
ther, the code of chivalry did not sanction their use), at times it 
became necessary for knights to fight on foot, or to abstain from 
fighting altogether. This involuntary change in tactics led to the 
Crusaders rediscovering the value of the protective infantry base 
as a mobile fortress from which the mounted knights could sally 
forth. In 1248, St. Louis of France adopted this change inten- 
tionally. Near Damietta he landed his knights and drew them up 
on foot in order of battle to cover his di.sembarkation. The in- 
teresting point to note in these operations is that the action of 
these knights foreshadowed the approaching revival of infantry: 
“I'hey formed up in serried ranks, placed their bucklers upright 
in the sand before them, and resting their long lances on the top 
of their .shields, presented an imt)cnetrable array of steel points, 
before w'hich the Muslim horse fell back in confusion.*’ One of 
the military influences of the Crusades was the weakening of 
ftnidalism through the rise of a commercial class made rich by 
buying up the knights’ lands. This class was concentrated in the 
cities, and as early as 1057 Pavia and Milan raised armies of their 
own, largely composed of infantry. 

Another result of increasing prospierity was the rcint reduction 
of ])late armour, which though it rendered the knight on foot prac- 
tically invulnerable to infantry attack, when mounted, more and 
more did it sacrifice his mobility to protection. This seriously in- 
lluenced the value of the dismounted base, for armour had be- 
ronie so heavy that the dismounted knight was unable to move 
far on foot. At the battle of Tagliacozzo (1268), Conradin’s 
(Ihibelline knights were so heavily armoured that Charles of 
.'Nnjou’s cavaJr)’, after having exhausted them by repeated charges, 
rolled them out of their saddles by .seizing them by their .shoulders. 

With signs of cavalr>* power diminishing in the West, there ap- 
jieared in the East the very essence of power by the mounted 
warrior. In the latter part of the 12th century there arose on 
Lhe‘ plains of Mongolia the most formidable cavalry warrior of 
human annals — Genghis Khan. Utilizing the horsemanship and 
spirit of conflict w'hich permeated the character of his people, he 
created vast organized mounted hordes which swept the entire 
northern and eastern areas of Asia. It is alleged that a mounted 
force of 700,000 men, held together by a discipline of unyielding 
iron, rode to his will. Death was the penalty for turning back 
during action w'ithout an order or for neglecting to pick up equip- 
ment dropped by a front-file man. From a penetrating native |ier- 
reption, the Khan conceived the powers of co-ordinated and dis- 
ciplined cavalry. Vigilant and ceasicless training perfected a stand- 
ard for tactical measures. “A man of my bodyguard,” Genghis 
Khan had announced, “is superior to a regimental commander of 
another division.” ITie tactical skill of the Mongols had been de- 
veloped in the stress of war. They had learned to keep track of an 
enemy’s movements while concealing their own. In manoeuvre 
for battle they had learned not to depend on commands given by 
a voice which often cannot be heard in the uproar of moving 
mounted men. Regiments signalled their movements by raising 
black or white flags during the day and by a similar use of col- 
oured lanterns at night. Other signals were given by the use of 
whistling arrows, which emitted sound through a hollow pierced 
head. They hid llicir formations at times behind a drifting smoke 
screen. The Mongol horde, unlike the Crusade, formed a move- 
ment of deadly intensity by virtue of its disciplined co-ordination 
and cohesion towards a common end. Followed by immense trains 
of wagons and great herds of cattle, they could exist for years off 
the country invaded. They crossed rivers on ice or in leathern 
boats. They fought mainly with arrows, avoiding close struggle, 
and strove to destroy their enemies from afar with projectile 
Weapons, l^ere was a fluidity and flexibility in their movements 
found wanting in the fixed, cumbersome ranks of European forces. 

After the death of the great Khan, 150,000 Mongols under the 


able Sabutai, in 1235, marched towards the setting sun and threat- 
ened to flood the whole of Europe. In the next six years this 
enormous horde had marched one-fourth the distance around the 
globe. Sabutai swept through present day Russia and on to the 
plains of Hungary and Poland. Eastern Europe, from the Car- 
pathians to the Baltic, fell under his domain. Although victorious 
in their fierce battle with the Poles at Wahlstall in April 1 241, the 
strength of the invading Mongols had been so taxed that they 
turned back to the East. The leaders of western Europe learned 
little concerning the capacity of highly mobile cavalry in great 
numbers presented to them by the Mongolian mounted men. 

Meanwhile, in western Europe progress in the construction of 
the bow and the crossbow was another reason for increasmg the 
thickness of armour. At the siege of Abergavenny, in 1182, it is 
recorded that the Welsh arrows could penetrate an oak door four 
inches thick. No chain mail could withstand such a blow, conse- 
quently plate armour was worn over the mail shirt. As armour 
increased in weight natural obstacles began to play a decisive part 
on the battlefield. When ground could not be crossed on horseback 
it had to be crossed on foot, and the knight deprived of his horse 
lost much of his tactical value, consequently an able enemy sought 
every means in his power to compel him to di.smount. One of 
these means was choice of ground, another, archery; for horse 
armour never proved satisfactory. 

At the battle of Dupplin Muir (1332), Baliol and Beaumont did 
not beat the earl of Mar by reckless charges, but by skillful 
weapon co-operation. The majority of their knights were dis- 
mounted and formed into a phalanx, the flanks of which were pro- 
tected by archers, while 40 mounted knights were kept in reserve. 
The earl of Mar charged the phalanx w'hich remained unshaken; 
his knights, immobilized by the archers on the flanks, were routed 
by BalioFs mounted squadron. This battle is the birth of a new 
era in tactics — the tactics of bow, pike and lance combined. It 
formed the mould in which all the English operations of the Hun- 
dred Years* War were cast, a war which proved disastrous to the 
gallant but insubordinate French chivalry, as the battles of Cr6cy 
(1346), Poitiers (1356), and Agincourt (1415) testify. The cav- 
alry difficulty throughout was the armouring of the horse. At 
Crecy (where gunpowder was first introduced) the horse proved 
the weak link in the French organization, for of the next great bat- 
tle, namely Poitiers, John Ic Bel wTote of the French knights: “All 
fought on foot, through fear that, as at the battle of C>ecy, the 
archers would kill their horses.” Meanwhile in Switzerland in- 
fantry armed with pike and halberd, and fighting in phalangeal 
order, were taking toll of Gcnnan and Austrian cavalry; and in 
Bohemia, Ziska by employing wagons in laager created movable 
fortresses known as the Wagenburg (wagon fort) against which 
his enemy’s cavalry shattered themselves in vain. As wealth in- 
creased, mercenaries once again came to the fore, and being pro- 
fessional soldiers whose pay as well as whose lives depended on 
their art, tactics once again began to as.sume a coherent form, 
e.specially under the English commander-in-chief of Pope Urban 
V, Sir John Hawkwood, who may be considered the first great 
general of modem limes. From the battle of Poitiers onwards 
cavalry fell into a rapid decline; the French knights learned 
nothing, and as the bow and pike destroyed them a new weapon 
arose in the crude bombards of the 14th century, which was 
destined to revolutionize the whole art of war, to reduce cavalry 
to the position they held in the days of the Scythians, and to 
advance infantry to the heyday of the Spartan phalanx. At the 
battle of Formigny (1450), three small ciilverins threw the Eng- 
lish archers into disorder, and at Moral (1476) Charles the 
Bold of Burgundy was defeated by the Swiss who made good use 
of 6,000 hand guns. 

Cavalry in the Age of Gunpowder* — ^For 1,000 years cav- 
alry had sought to solve the problem of mobility through protec- 
tion by armour. This being no longer possible, because armour 
could be penetrated by the bullet, after much trial and error a so- 
lution was sought through fire-power (the very cause of its ob- 
solescence), that is to say, by combining cavalry with the other 
arms. In 1494, C'harles VIll of France entered Rome, and in the 
words of Machiavelli: “He conquered Italy with a piece of chalk.” 
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Arming a tenth of his infantry with the escopette, a species of 
arquebus, and accompanied by 140 heavy cannon and a number 
of small pieces, nothing could resist him, and so all he had to do 
was to chalk off areas on the map to which he wished to go, and 
there he went. 

As armour grew lighter the knight exchanged his lance for the 
pctronel, a type of hand cannon, in order to fire on infantry in 
place of charging them. This form of attack was first used by the 
French at the battle of Cerisolcs, in 1544, and proved effective 
ix^cause the attack could be prolonged indefinitely, and against 
such organized Scythian tactics the infantry were powerless until 
the arquebus was improved, when cavalry became more immo- 
bile than ever. Soon the petronel was replaced by the arquebus-k- 
rouet, and a little later on by the wheel-lock pistol, which was first 
used by the German cavalry at the battle of St. (^entin, in 1557. 

The lance now vanished, and attempts were made to develop 
cavalry mobility by mixing squadrons with infantry units. As 
early as the battle of Pavia (1525), the Marquis of Pescara had 
adopted this organization, and though in a clumsy way it linked 
fire-power and shock, the mobility of cavalry was so limited by 
the pace of the infantry that the cavalry attack was reduced to a 
walk. Twenty-five years after this battle, Marshal de Brissac 
mounted a number of his infantiymen on horseback, and the era 
of the modem Dragoon, or mounted infantr3rman, was initiated. 

During the Thirty Years’ War (1618-48) the employment of 
cavalry increased, cavalry mobility being sought not through their 
own fire power but through that of infantry, and especially artil- 
lery. Supported by artillery, Gustavus Adolphus’ cavalry rode for- 
ward, fired their pistols and charged home with the sword. At 
Breitenfeld (1631) and at Lutzen (1632) his cavalry played the 
decisive part. In England he was emulated by Cromwell — ^the bat- 
tle of Grantham (1643) was decided by the sword, so was 
Marston Moor (1644), and so was Naseby (1645). In France the 
reversion to shock tactics was no whit bchind-hand : Turenne fa- 
voured the arme blanche, and issued instructions to his cavalry 
to u.se the sword alone. The impetuous Cond6 did likewise, and so 
also Marshal Luxembourg at I..euze, in i6qt. In Germany, how- 
ever, Montecuculi still favoured fire-arms for cavalry; he consid- 
ered the lance useless, and looked upon the horses of his Dragoons 
solely as a means of conveyance. 

This change is significant and cannot alone be attributed to the 
genius of such cavalry leaders as Pappenheim and Gustavus. The 
underlying reason for it is probably to be found in the universal 
adoption of the matchlock, and the consequent reduction of the 
pikemen. The matchlock was a slow-loading and unreliable weapon, 
especially in rainy weather when infantry are apt to be surprised 
in mist or fog. It was on such occasions as these that cavalry 
frequently proved themselves the decisive arm, up to the adoption 
of the percussion cap in 1839. A notable instance of this was the 
battle of Eylau (1807). During the i8th century the idea of the 
shock continued to grow. Marlborough used cavalry in mass. 
Blenheim (1704) was decided by cavalry, and so was Malplaquet 
(1708). In these battles arc to be discovered the germ of the su- 
perb cavalry actions of Ziethen and Seydlitz, which characterized 
the Seven Years’ War (1756-63). Charles XII of Sweden carried 
the shock to its extreme. He prohibited the use of armour, raced 
over Europe, rode to death two horses while reviewing a regiment, 
and met an impetuous end at Pultowa (1709). Marshal Saxe, in 
a reasoned degree, emulated him. 

Under Frederick the Great, cavalry once again reached its 
zenith, and out of 22 of his battles at least 15 were won by the 
cavalry arm working in close co-operation with gun and musket. 
In his regulations for cavalry Frederick wrote: “They will move 
off at a fast trot and charge at the gallop, being careful to be 
well closed together. His Majesty will guarantee that the enemy 
will be beaten every time they are charged in this way.” The ex- 
ploits of Seydlitz and Ziethen proved that Frederick was not 
wrong. Rosbach (1757) was a great cavalry victory, and so, in a 
lesser degree, was Zomdorf (1758). The secret of Frederick’s 
success lay not only in the artillery preparation which heralded the 
charge, nor in his system of attack, but in the training of his 
troopers. 


The war of the American Revolution (x775-8x) provides no ex- 
ample of outstanding cavalry work, nor do the French Revolu- 
tionary Wars, except for the brilliant charge of the English 15th 
Hussars at Villers-en-Couch6 (1794), where some 300 British and 
Austrian cavalry charged and routed 10,000 French infantry and 
cavalry, driving them into Cambrai with a loss of 1,200 men. The 
slowing down of the shock first became perceptible in Bonaparte’s 
campaign in Egypt, when the world-famed Mameluke cavalry 
failed to make any real impression on his infantry squares. At 
Mount Tabor (1799) b,ooo French infantry under Kleber gained 
a decisive victory over 30,000 Turks and Mamelukes. From this 
battle onwards to the World War of 1914-18 the declining power 
of cavalry remains constant. 

Napoleon relied on all arms, but particularly on fire power, and 
in spite of the many cavalry charges executed during his wars, his 
cavalry were pre-eminently a strategic force for observation and 
protection, and a tactical force for pursuit. With his strategic 
employment of cavalry, no commander was ever more completely 
informed at all times of the movements and composition of the 
hostile army than was Napoleon. His earlier manoeuvres, con- 
ceived after a careful synchronization of time and space factors, 
were made practical by skillfully led cavalry. Far-ffung columns, 
well in advance of his main armies, not only kept him posted of 
hostile movements but were inffurntial in manoeuvring an enemy 
into an area of Napoleon’s own selection. Once contact was 
gained by main bodies, cavalry invariably were withdrawn to 
flanks or to the rear in reserve. While mounted charges were 
executed, they were made at that |x:riod in battle when the enemy 
was shattered by fire and the keen discernment of Napoleon fore- 
saw conclusive results. From the flanks and rear his cavalry 
were able to deliver the decisive thrust or spring in pursuit of 
a routed enemy, which meant destruction rather than an orderly 
retirement and the ability to fight again after reconcentration 
and reorganization. At Eylau (1807) Napoleonic cavalry, encoun- 
tering the Russian Cossacks, were confronted for the first time 
by a mobile element of their own quality ; pursuit proved impos- 
sible, and strategic reconnaissance ineffective. In the Emperor s 
subsequent campaigns of x8i 2-1 3-14, superior enemy cavalry 
nullified any real fruits of victory, and in the retreat from Mos- 
cow were responsible mainly for the gradual di.sintegration of the 
Grand Army. The freedom of manoeuvre, the basis of Napoleon’s 
success, had been reversed. 

The Napoleonic wars were followed by 40 years of profound 
military coma. In 1823, Capt. John Norton, of the 34th English 
Regiment, invented the cylindro-conoidal buUet. He received 
no encouragement, for the duke of Wellington considered that the 
Brown Bess could not be bettered, yet Norton’s bullet was the 
greatest military invention since the flint-lock. In 1853, Capt. 
Mini6, of the French army, invented a similar projectile. In 
England, Sir William Napier opposed its adoption as he considered 
that it would destroy the infantry spirit by turning infantry 
into “long range assassins.” It was, however, adopted; it had a 
range of i,oooyd., and it sealed the doom of the cavalry charge. 
The war in Crimea (1854-55) taught soldiers nothing new regard- 
ing cavalry except to emphasize its misuse by ill-informed com- 
manders of combined arms and to demonstrate the gaUantry and 
spirit of the arm. The battle of Balaclava gave to the world only 
the famed epic of “The Charge of the Light Brigade” and evi- 
dence of the courage, discipline and combative will to close with 
an enemy characteristic of the British mounted warrior. {See 
Balaclava.) (J. F. C. F.; J. K. H.; X.) 

The Mounted Riflemaiu — ^In the next war, the American Civil 
War (1861-65), a pronounced transition in cavalry tactics- took 
form. The evolution of its tactics switched radically from the 
accepted European tenets of that day. The Confederate states, 
largely rural and agricultural, were able to create promptly a 
considerable cavalry to be used in strictly cavalry roles. The 
Union, largely of urban population, organized cavalry at a slower 
pace and employed it, initially, on the futile assignments of 
outpost, convoy, messenger and other associated activities. Em- 
ploying cavalry in large units, Lee, in Virginia, was able to 
reap the benefit of decisive victories during the first two 
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years of the war; his own intentions were always screened from 
the enemy, while their movements and dispositions habitually were 
known to him. By May T862, the Union, finally awake, assembled 
10,000 horses into a cavalry corps. At Chancellorsville this formi- 
dable cavalry force was dispatched southward on a useless raid. 
Lee’s cavalry, under James Stuart, discovering an open flank on 
the Union right, skilfully screened the movement of Thomas 
(*' Stonewall”) Jackson’s corps, which launched a (powerful surprise 
attack resulting in one of the most complete victories of Confed- 
erate arms. By 1863 cavalry tactics on both sides had become con- 
cerned principally with dismounted action and proved so effective 
that the mounted charge was a rarity thereafter. The eventual de- 
feat of Lee was made possible in part through the able emplo3rment 
of a highly mobile cavalry and infantry force under Philip Sheri- 
dan. Repeated attacks against the Confederate lines of supply 
effected their dislocation by depriving them of a protected base. 
Increased powers of weapon fire had forced a new development of 
the cavalry dragoon or mounted rifleman — ^not to be confused with 
mounted infantry, which utilizes horses only as transportation and 
habitually fights dismounted; the mounted rifleman is trained and 
equipped to fight either dismounted or mounted. The revolver, 
introduced in this war, had proven a formidable cavalry weapon. 

The wars which followed in Europe in t866 and 1870 were 
marked by a complete disregard of the cavalry lessons learned 
from the American Civil War. The Austro-Prussian War (1866) 
saw «?6.ooo cavalrymen still armed with the lance and sabre charg- 
ing in the face of the breech-loading needle gun and the Minie 
riile. The Franco-Gcrman War ( 1870-7 1 ) saw 96,000 cavalry take 
the field similarly equipped. Their tactics called only for mounted 
action. French cavalry had learned nothing since Waterloo. The 
CJcrmans were bold and pushful, using their cavalry strategically 
with considerable effect in order to cover their own movements 
while discovering those of the enemy. The massed charge was at- 
u*m])ted. Jean A. Margueritte failed; Adalbert von Bredow .suc- 
(oeded, but at terrific cost. His was the last successful massed 
!)oot“to-boot cavalry charge in military history. 

In South Africa (1899-1902) the Boers, accepting the lessons 
of the American Civil War, fought with large numbers of mounted 
rillomen who moved hither and yon, came and went, attacked and 
retired almost at will. The British faced this type of action 
initially with a force in which infantry predominated and included 
n few cavalry regiments anned with swords or lances and depend- 
ing mainly on these weapons for combat. Not until British 
nioiintfd elements vrere reorganized on a dragoon basis were the 
briiisfi able to conquer a people immeasurably their inferior in 
M umbers and resources. 

In the Russo-Japanese War (1904-05) cavalry action of little 
consequence occurred. The out.standing note was the absence of 
Hic lance and sword, which were nowhere seen. In combat, the 
litle w'us supreme; any thought of reliance on the sword was ban- 
ished. The few achievements of Russian cavalry in this war came 
through the effect of fire action. Little use was made of the 
cavalry masses of Alexei Kuropatkin organized and equipped on the 
European model of massed action. Japanese cavalry, with few 
exceptions, carried out their performances with the carbine and 
usually in close touch with their own infantry. 

World War 1. — ^During World War I, little use was made of the 
f»otential power of cavalry available to both sides. The limitations 
which the bullet placed on cavalry movement begot the trench; 
for had cavalry been able to move, the construction of entrenched 
fronts would have been all but impossible. On the western front, 
ten German cavalry divisions (approximately 70,000) faced ten 
French and one British cavalry divisions. The tool was there for 
the appearance of a master of the art of war capable of visualizing 
the power and capabilities of a numerous cavalry on missions of in- 
spired and skillful design. There was need for mounted riflemen, 
not the European cavalry of that day relying principally on the 
sword and lance in mounted action. The French cavalry were split 
into useless detachments, and the only sizable force, under Sordet, 
was marched futilely over the whole of southern Belgium and 
northern France; his operations availed nothing. The single British 
cavalry division, operating collectively as a unit, render^ invalu- 


able assistance to the main forces by employing ground fire to delay 
the German advance south of Mons until reorganization behind 
them was effected. While their grand plan conceived a powerful 
enveloping thrust southward through northwestern France, the 
Germans made little u.se of the potential power of their cavalry 
to aid that operation. The bulk of their mounted forces was 
scattered over the fronts of several field armies rather than 
assembled for a decisive effort. 

On the eastern front, Russia produced initially 24 cavalry di- 
visions (approximately 200,000 horsemen), but like the leaders of 
ancient Rome, the Russian commanders expended the potential 
power of this force by scattering it along an entire frontier. The 
armies of Alexander Samsonov and Paul Rennenkampf invaded 
East Prussia with forces totalling 400,000 combined arms to meet 
the most crushing defeat of the war at Tannenberg. The decisive 
victory of the Germans was made possible largely by the success of 
a single German cavalr>' divi.sion in delaying the army of Rennen- 
kampf. Later, Russia increased its cavalry to 54 dirisions; hut 
with military leaders unable to cope with the requirements of 
massed co-ordination, this vast force accomplished little. It was. 
indeed, the indirect cause of breaking down the transportation sys- 
tem of the country by the requirements of forage. 

Cavalry achievements in this war reached their highest plane in 
Palestine under Edmund Allenby, an outstanding commander of 
mobile troops. At Armageddon, Sept. iqi8. Allenby faced a strong 
Turkish army with a superior force of combined arms including 
three cavalry divisions and bombardment aviation. Crushing the 
enemy right, he dispatched his cavalry, not against the hostile llank, 
but against the rear. Fleeing Turkish elements crowded into 
the ravines and defiles which characterized the terrain. Halted and 
confused by combat aviation, they were annihilated wlien struck 
by the charging cavalry columns. The lesson of Armageddon la>- 
not so much in the prowess of ground mobility as in the exanqile. of 
the formidable power of such forces when supported by fire from 
the air — ^a dreadful warning of the devastating type of future war. 
The transcendent lesson from this war was nn exemplification of 
the need of essential supporting fires for all cavalry action — again, 
fire power and movement. 

Four years of stabilized warfare on the continent of Europe had 
contributed little to the concept of offensive manoeuvre predicated 
on fire power and movement. Industrial civilization had furnished 
new potentialities to the power of weapon fires by development of 
automatic arms and the co-ordinated concentrative effect of massed 
artillery. Advancement in automotive vehicles afforded new con- 
cepts in factors of time and space. Combat aviation gave new 
reaches to radii of action and means of fire support. Armoured 
divisions were developed between World Wars I and II which in- 
cluded all supporting arms needed in modem warfare; infantry, 
artillery, signal, engineers, etc. These divisions were organized for 
missions requiring independent action, using great mobility and 
fire power. 

World War IL— From the earliest stages of World War II, 
there emerged military leaders who had developed as an art of war 
the co-ordinated employment of maSsS machines on the ground and 
in the air. The Germans had conceived the effective means of 
creating fire power from a moving base for the support of highly 
mobile combat elements through close tactical air support. They 
produced a fire effect so devastating as to dislocate all hostile 
defenses and permit freedom of movement for a mobile mass. 
Under this rain of fire from the air the newer heavy cavalry 
breached hostile positions by the power of shock. The lighter 
cavalry, with amazing powers of mobility, rushed forward through 
the breaches to spread fanlike in devastating attacks upon the nerve 
and supply centres in the rear. Once in the open the sustained 
drive of this new cavalry continued under the protective power of 
their own self-contained fire. Mobility reached great heights. 
Poland as a first-class power was crushed in the space of days. 
The highly publicized static defenses of the French Maginot line 
were passed, and the streamlined power of the German offensive 
quickly overran we.stern Europe. There were few if any battles 
of mass tanks on the European continent up to this time but in 
Africa on the Libyan, with a wide expanse of terrain, a new theory 
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was developed. Aimed forces fought each other with as many as 
500 tanks employed on each side. Mobility, surprise and shock 
were the deciding factors. 

In the summer of 1944 the Allied Powers invaded the Normandy 
coast and launched a successful attack by a team of combined anns 
with each arm playing its major role. There were infantr>', 
armoured divisions, separate tank battalions, all supfiorted by tac- 
tical and strategic air. 'fhe operation began with one of the largest 
air-support missions of the entire war; 2,500 supporting aircraft 
flew over St. L6, Fr., to saturate an area 6,000 yd. wide by 3.000 
yd. deep. This w'as followed by close tighter support over ad- 
vancing armoured columns. In this operation, the infant r>’ di- 
visions, with separate tank battalions in support, made the initial 
hole in the German lines and held the shoulders of the [lenctration, 
while the armoured divisions, using their speed, shock and mo- 
bility, splintered the enemy defenses and drove more than 400 mi. 
into the rear of the enemy’s lines. Six weeks later the Allied 
armies, .stopped by a lack of supplies, were at the German border. 

Sixteen U.S. armoured divisions successfully applied the prin- 
ciples of tire, movement and shock action to help defeat the axis 
in World War IT. Under Gen. George S. Fatton. Jr., many of 
ihe.^iL* units fought their way from Niirniandy to the Rhine and the 
Danube, overcoming the last of the? famed Cierman panzers in the 
west. At the same time other elements were pushing up the 
rugged Italian peninsula and through southeastern France to join 
their comrades beyond the Alps. With them in this effort were 
separate mechanized ca\ alry units which had been designed and 
equipped primarily for reconnaissance missions, and a large num- 
ber of separate tank battalions. I’hc reconnaissance units were 
called upon to perfonn a great variety of combat missions and 
spent only a small part of their time on reconnaissance. 

It was generally acknowledged after World W'ar II that the tank 
had become the decisive weaiion of the ground torce combat team. 
Military leaders recognized the strategic and tactical imj^ortance of 
armour and its characteristic mobility, massed lire power and ter- 
rific .shock action. 
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line of the World* s Military History (1931) ; J. F. C. Fuller, Decisive 
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CAVAN, one of the three counties of the old province of 
Ulster which arc part of the Republic of Ireland. It is bounded 
north by Fermanagh and Monaghan, east by Monaghan and 
Meath, south by Meath, Westmeath and Longford and west by 
Longford and Leitrim. Pop. (1951) 66,377. Area 730 sq.mi. 

In the northwest, County Cavan i.s occupied by hills of Mill- 
stone Grit, forming a wild country of mountains and bogs and 
rising to 2,188 ft. in the Cuilcagh. There occurs the Shannon 
I*i)t, >010 u* of the Shannon river. Farther east, approaching the 
county t(»\vn of the same name, there is an extensive low-lying 
area of drift-covered Carboniferous limestone, resulting in un- 


dulating land. This region is one of the classic examples of 
drumlin topography, the innumerable low bouider-clay hills giv- 
ing rise to a most complex drainage pattern consisting of a mul- 
tiplicity of lakes known as Lough Oughter. The drainage system 
centres finally on the river Erne, which bi.sects the county from 
south to north. Many other lakes arc scattered over the county, 
the largest being Lough Gowna, Lough Sheelin and Lough Ramor, 
all on or near the southern boundary. The eastern part of the 
county is dcvclo[:)ed on Silurian and Ordovician rocks, while near 
Kirigsfourt, in the extreme east, occurs an outlier of Triassic 
beds, downfaulted among the older Palaeozoics. Extensive de- 
posits of gypsum have been located in this Triassic outlier, and 
an important manufacture of plaster and wallboard, cat)able of 
supplying all Irish nc^eds and [troviding an export trade also, was 
deveh»ped after World War 11 . 

The soil is generally a stiff clay, cold and watery, but capable 
of much improvement by drainage. In those districts not well 
adapted for tillage, the ground is peculiarly favourable for trees. 
The woods were, at one time considerable, and the timber found 
in the bogs is of large dimensions. I'he farms arc generally small, 
though in the higher lands there are larger grazing fanns. Oats 
and potatoes arc the i)rincipal crops; cattle rearing is the main 
occu[)ation of the people. Flax, once of .some importance, k 
almost neglected. The bleaching of linen and the distillation off 
whisky are both carried on to a small extent. 

The town of Uavan was for tenturies the seat of the O’Reillys, 
rulers of East Breifne (the western i»art of the county). In 1579 
Cavan was made shire ground as jiart of Connaught, and in 1584 
it wa.*> formed into a county of Ulster. 

Some few remains of aiiticjuity exist in the shape of cairns, 
rath.s and tlie ruins of small ca.stles. chief among the latter being 
the 13th-century O Rcilly friilress. Cloughoughler castle, whicli 
.stands on an i.sland (an ancient crannog) of Lough Oughter. li 
was taken b\' the Cromwelliaiis in 1653 and has been in ruin.- 
ever .since. 'I'hrce miles from the town of Cavan is Kilinoio, 
which has a Protestant cathedral { 1858-001 containing a Roman 
esque doorw'ay brought from the abbey of IVinity Island in Lough 
Oughter. The see of Kilniorc or Tir Briuin (Breffrii) dales from 
before J136, but in (839 Ardagh W'as added to it and in 1841 
Elphin was united to Kihnore and .Ardagh to fonn the .see of Kil- 
morc and Elphin and Ardagh. The seat of the Rinnan ('atholic 
bi.shop of Kilmore is at Cavan. County Cavan returns four mem 
bcr.s to the dail rirninn. (D. G.) 

CAVAN, an urban district and county town of County Cavaii. 
Ire., 85V mi. N.W. of Dublin by railway. Pop. (n)5i ) 3.S5S A 
Franciscan friary, founded in 1300 by Giolla O’Reilly, foimeiJc 
exi.sted there and was the burial place of O’Reilly of Breifni 
(d. 1491) and of Owen Roe O’Neill (d. 1649). On Tullymongan 
hill was the principal residence of the O’Reillys. The tmvn wa.^ 
burned in 1690 by the Enniskillcners under Wolselcy when they 
defeated James IT’s troops under the duke of Berwick. The town 
has some linen trade. It is the seat of the Roman Catholic dio- 
cese of Kilmore, which includes parts of counties Leitrim, 
Fermanagh, Meath and Sligo, and its modern Romanesque ca- 
thedral was completed in 1941. 

CAVANILLES, ANTONIO JOSE (1745-1804), Spanish 
botanist, was born in Valencia on Jan. 16, 1745. In i8ot he be- 
came director of the botanic gardens at Madrid, where he died 
on May 4, 1804. Tn 1785-86 he published Monadclphine Classis 
Dissertaliunes X, and in 1791 he began to issue leones et descrip- 
tioncs plantarum Hispaniae. 

CAVATINA, originally a short song of simple character, 
without a second strain or any repetition of the air. It is no^v 
frequently ap))lied to a simple melodious air, as distinguished from 
a brilliant aria, recitative, etc. 

CAVAZZOLA (Cavazzuola), the usual appellation ol 
Paolo Morando (c. 1486-1522), Italian painter. He was fir^’t 
trained under Francesco Morone, but his first dated work, the 
'^Madonna Cagnola’’ (1508; Villa Gazzada near Varese), show>- 
the Venetian characteristics acquired from his more notable 
master, F. Bonsignori; these were fully developed in his 
donna” of 1514 (Berlin). Later, he was influenced by Raphael. 
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FAMOUS CAVES THROUGHOUT THE WORLD 


!■ Th« Giants' hall. Carlsbad Cavarns, national park. New Moxioo. Series 
co'ineoted caverns, probably largest in world 

2. Great Onyx cave, near Mammoth cave, Kentucky 

3. Carlsbad cave, national monument, New Mexico. The king's throne room 

4. Caverns of Luray, Virginia, Lefdy column. In the blanket room 


5. Shenandoah caverns, Virginia. “The Castle of Cordrotl** 

6. Caverns of Luray. Virginia. Helen's Shawl 

7. Black Hills, South Dakota. Wind cave 

8. Syracuse, Sicily. The Ear of Dionysius 

9. Indian Chamber cave, Jenolan, N.S.W., Australia. The Orient cave 
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culation does not fit the cave pattern. Such caves must be older 
than the hills and valleys of the region and are therefore judged 
to be products of the second method of origin. 

A limestone or dolomite rave therefore is, or once was, a .sub- 
terranean water course, its length far greater than its width or 
height. During a large part of its development it functioned like 
a pijie line, the flow occurring under hydrostatic conditions. 
After lowering of the water table, the cave became more like a 
roofed valley, with a free surface stream on its floor for a time, 
{lerhaps to the present. 

Secondary Deposits^ — Most enterable caves have cea.sed to 
grow' larger; instead, they are suffering decrease in size from the 
setondary deiwsition of calcium carbonate in the form of traver- 
tine and stalagmites on the floor, draiK'ries and curtains on the 
walls, and stalactites on the ceiling. The depo.sited material 
has been obtained from the roof rock by downward jicrcolating 
rain water since air came to occupy the cave. To these secondary 
growths caves owe much of their beauty and most of their in- 
tere.st to the average visitor. Forms of the deposits are extra- 
ordinarily varied, chiefly in vertical dimen.sions, and fancy sees 
in them an almost unbelievable range of re^iemblances to forms 
already in the beholder's experience. The u.sual pure white of 
the calcium carbonate may be mottled and shaded with delicate 
hues of red, yellow and gray. Translucency may characterize 
some of the deposits and lend added charm. 

Primitive Shelter. — Frimitive man in all lands has utilized 
the natural shelter provided by caves, the rock shelter type having 
been his favourite. His tools, weapons, ornaments, hearths, the 
bones of his kills, even his wall pictographs and paintings have 
provided archaeologists with .so much information that “rave 
man” has become a popular term for our early ancestors isvv 
ARniAEOLOGY : Old World Archaeology^. Ice Age (Pleistocene) 
extinct carnivores — cave bear, cave lion, cave hyima — also used 
available caves south of the ice .sheets of Europe and North 
America as refuges and dens, their remains being pre.served in 
earthy floor deposits and beneath secondary floors of travertine. 

Romance of Caves. — ^Legends and writte?i history include 
many stories involving caves as heroes’ refugees, rol)l)ers’ dens, 
savages’ holdouts, hiding places for (‘omspirators or patriots or 
persecuted religious groups. 

Every country in the world has commercialized caves, oi^ened, 
lighted, paved where nccessarj' and provided with stairways, 
bridges and even elevators for the convenience of sightseers. The 
lure of underground exploration of “wild caves” has produced 
many groups of amateur s|)eleologi.sts, popularly called s(Kdunkers. 
(See al.so articles on various caves, such as Colossal Cavkrn; 
Finoal’s Cave; Jacobs’ Cavern; Kent’s ('avern; Luray 
Cavern; Mammoth Cave; Postojna; Wyandotte Cave; 
etc.) 

BiRLiocRAPnv. — W. M. Davis, “Origin of Limestone Caverns,” Bul- 
letin oj the Geological Society of America, vol. xli, pp. 475-^28 (1930) ; 
J. H. Brelz, “Vadosc and Phreatic Features of Limestone Cavcrn.s,” 
Journal of Geology, vol. 1 , pp. 675-871 (1942) ; W. M. McGill, Caverns 
of Virginia, bulletin 35. Virginia Geological Survey (1935); R- W. 
Stone, Pennsylvania Caves, bulletin G3, Pennsylvania Geological Sur- 
vey (Harrisburg, Pa., 1932) ; W. E. Davies, Caverns of West Virginia, 
vol. xix. West Virginia Geological Survey (1949)- (J H. Bz.) 

CAVEA, a term applied to the rows of spectators’ scats in 
Greek and Roman theatres and in Roman amphitheatres; also, 
less commonly, to the cells for wild beasts underneath the arena. 

CAVEAT, in law, a notice given by the party interested 
(caveator) to the proper officer of a court of justice to prevent 
the taking of a certain step without warning. It is entered in con- 
nection with dealings in land registered in the land registry, with 
the grant of marriage licences, to prevent the issuing of a lunacy 
commission, to stay the probate of a will, letters of administra- 
tion, etc. “Caveat” is also a term used in United States patent 
law (see Patents). 

CAVEAT EMPTOR, a Latin phrase meaning literally “Let 
the buyer beware.” It represents a legal rule in the purchase and 
sale of personal property that the buyer purchases at his own risk 
in the absence of an express warranty, or unless the law implies a 
seller’s warranty, or there is found to have been fraud in the 


transaction. (See Sale or Goods.) 

CAVELL, EDITH LOUISA (1865-1915), British nurse, 
was bom Dec. 4, 1865, at Swardeston, Norfolk. She entered the 
London hospital as a probationer in 1895. ^907 she was ap- 

pointed the first matron of the Berkendael Medical institute, 
Brussels, which became a Red Cross hospital on the outbreak of 
World War I. From November 1914 to July 1915 wounded and 
derelict Engli.sh and F'rench soldiers were hidden from the Ger- 
mans by Prince Reginald de Croy at his chateau near Mons, 
thence conveyed to the hou.scs of Edith Cavell and others in 
Brussels, and furnished by them with money to reach the Dutch 
frontier, with the aid of guides obtained through Philippe Baucq. 
On Aug. 5, 1915, Edith (!avell was arrested and imprisoned. She 
admitted having sheltered and helped to convey to the frontier 
about 200 Engli.sh, French and Belgians. A court-martial was 
held (Oct. 7 and 8), and a Belgian lawyer, Sadi Kirschen. de- 
fended fulith C’avell. On Ort. 9 .she and Philipix: Baucq were 
sentenc€‘(l to death with three others who were afterward re- 
prieved. De.spite efforts to obtain a reprieve in which Brand 
Whitlock, the U.S. minister at Brussels, was active, Miss Cavell 
and Baucq were .shot on Oct. 12. Miss Cavell, who had tended 
many wounded German soldiers with devoted care, faced jthe 
tiring squad with a dignity which moved the world. To the 
British chaplain who administered a final sacrament, she 
the remark, ‘i’atriotism is not enough,” which at once became Hs 
historic a.s Nelson's utterance at Trafalgar. On May 15, 1919, her 
body was removed to Norwich cathedral, after a memorial service 
in We.stmin.ster abbey. A memorial statue stands opposite the 
National Portrait gallery, London. 

Kita.iooRAPiiY. Ainhioise Got (ed ), The Case of Miss Cavell From 
the Cnpuhlishrd Pmuwihts of the Trial (Tc)2o) ; Sadi Kir.schcn, Oevant 
lr\ ronseih de i^uerre allemands (1 ()!()); Correspondence With the 
Vntled .Statis Amluiwador Respeding the Execution of Miss Cavell at 
Brussels, cd Soi ^ H.M.S O. ( ii)i 5V 

CAVENDISH, GEORGE ( 1500-1562?), the biographer 
of Cardinal VVoLsey, was the elder son of llionias Cavendish, 
clerk of the pipe in the exrhcu^uer. About 1527 he entered the 
service f)f (’ardinal Wol.sey ,'is a gentleman- usher, and for the next 
three years he was in the closest personal attendance on the great 
man. It is plain that he enjoyed Wolsey’s closest confidence to 
the end, for after the cardinal’s death George Cavendish was 
called before the prix'y council and closely examined as to 
Wolsey's latest acts and wnrd.s. Many years i>a.ssed before his 
biography was composed. At length, in 1557, he wrote it out in 
its final fonn. It was impos.sible to publish it in the author’s 
lifetime, but it was widely circulated in manuscript. The book 
was first printed in 1641 in a garbled text under the title of The 
Negotiations oj Thomas Wolsey. The genuine text, from con- 
temporary manuscripts, was first published in 1810. Until that 
time it was believed that the book was the composition of George 
Cavendish’s younger brother William, the founder of Chats- 
worth, who also was attached to Wolsey; but Joseph Hunter, 
in a tract called Who Wrote Cavendish's Life of Wolsey? (1814), 
proved the claim of George. The book is the sole authentic 
record of a multitude of events highly important in a particularly 
interesting section of the history of England. Its biographical 
excellence was first emphasized by Bishop Mandell Creighton, who 
insisted that Cavendish was the earliest of the great English 
biographers and an individual writer of particular charm and 
origindity. 

See the edition of the Life published by S. W. Singer in 1815, which 
was reprinted, with a biographical introduction, by Henry Morley 
in the Universal Library Series (1885). See also Francis Bickley, The 
Cavendish FamUy (191O. 

CAVENDISH, HENRY (1731-1810), English chemist and 
physicist, elder son of Lord Charles Cavendish, brother of the 
3rd duke of Devonshire, and Lady Anne Grey, daughter of the 
duke of Kent, was bom at Nice on Oct. 10, 1731. He was sent 
to school at Hackney in 1742, and in 1749 entered Peterhouse, 
Cambridge, which he left in 1753 without taking a degree. He 
appears to have spent some time in Paris with his brother Fred^ 
erick during the following years, and apparently occupied himself 
in the study of mathematics and physics. Until he was about 40 
he seems to have enjoyed a moderate allowance from his father 



CAVE, EDWARD— CAVE 


In Ill’s earlier pictures the figures are frontal and rather flat: 
l.'^ter they are turned a little and more definitely modelled. His 
works can he identified by vivid, hard colour, a strong interest 
in small birds and other naturalistic details, over-careful drawing 
of eyes and the depiction of a finger of one hand in a pointing 
gesture, 'fhese features can be seen in the “Isabella d'Kste” (r. 
1514), apparently the only surviving painted likeness of the great 
noblewoman. Cavazzola's other works include the “Passion" 
pnly]ifych. finished in [517 (Verona); “St. Roch” (left wing of 
an altarpiece. 1518) and *‘\’irgin and Child,’’ both in the Na- 
tional gallery, London: and his last dated work, the “Vision of 
the .Madonna” altarpiece ( r5;'2, Verona). According to G. Vasari, 
in aspiring to greatness he undermined his heallh. H<‘ worked 
mainly in hi.s native Verona, dying there on Aug. 13, 1522. 

.SVr A Alfardi. Paulo Morando (Verona, 1853). 

CAVE, EDWAJRD (1001-1754). English printer. wa.s born 
at .N'ewton. Warwickshire, Fell. 27. lOgi, and died Jan. 10. 1754. 
He entered the grammar school at Rugby, where his father was 
.1 rnlibler. but was involved in jiranks which cost him the head- 
rna''lrr‘s favour and the hope of proceeding to the university. 
AIut many vicissitudes he became apprentice to a London ]>rinter 
.111(1 was sent to Norwich to conduct a printing house and weekly 
paper While engaged in printing and journalism, he obtained 
j-m|»lnymrnt in the po.st office (1723) and presently a clerkship of 
fnnks. retiring only in 1745. Me meanwhile undertook the ex- 
(h.mge of news between London and provincial papers. Jn 1728 
lie wa^ implicated with others in a charge of breach of privilege. 
Ill 17^1 he bought a printing house and set up a press at St. John’s 
Late CIcrkeinNeil, and launched the Gentleman* s \fa^azine {see 
Pi'KTonicAi.), of which he remained proprietor during his life- 
tin '(\ editing it under the p.seudonym of Sylvanus Urban, (lent. 

I lli.^, the first magazine, offered extracts and abridgments from 
the contemporary presA, “with some other matters of Use or 
Amusement that will be communicated to us.” In 1732 he began 
to is.sue from surreptitious and often scanty reports accounts of 
the debates in both houses of ])arliamcnt, and in 1738 was cen- 
sured for printing the king’s answer to an addre.ss before it had 
been announced by the s))eaker. 'J’hcnceforlh the debates ap- 
peared as those of the “senate of Great Lilliput." In 1747 he was 
repiimanded for publishing an account of the trial of Lord Lovat 
and discontinued the reports, beginning afresh with brief accounts 
of transactions in parliament in 1752. 

From Cave Samuel Johnson got his earliest regular literary em- 
ployment, on these debates and in other writing and editing. 
Cave was, moreover, concerned in the publication of several of 
Johnson’s works besides those which appeared (in whole or in 
]>arl ) in the magazine; notably, London, the Life of Savage, Irene 
and the Rambler, On his death, Johnson wrote a sympathetic 
obttuary notice. 

See John Nichols, Literary Anecdotes of the Eighteenth Century, 
vo]. V (L^mdon, 1812) and Introduction to General Index of the 
Cnitlfman^s Magazine (London, 1821) ; C. L. Carson, The First Maga- 
zine (Providence, R.I., 1938) ; B. B. Hoover, Samuel Johnson's Patiia- 
mrntary Reporting (Berkeley, Calif., 1953). (M. M. Ls.) 

CAVE, a cavity in rock large enough for human entrance and 
traverse. Cavern is nearly syndnymous, but generally means a 
large cave or a large connected gn)up of caves. A rock shelter is 
a cave whose mouth is the largest cross section of the cavity and 
whose roof has adequate projection out over the floor. Collapse 
of part of the cave roof to make a hole completely through to the 
surface constitutes one common tyt)e of sinkhole, a cave without 
a roof. 

Origin. — Caves may originate with the making of the rock 
which encloses them or they may be secondary to the rock making, 
fo the first group belong caves in congealed lava flows, made gen- 
<^rally by freezing of the surface of the lava stream while the 
deeper portion remains liquid and continues to flow. Failure of 
supply under the.se conditions may allow the fluid lava to drain 
out and leave a linear hollow tube perhaps tens of feet in diameter. 

Most caves belong to the second group, having been made by 
removal of material after the enclosing rock was made. Some of 
those occur along exposed coasts where mechanical erosion occurs 
tinder vigorous wave attack. These sea caves are not limited to 


any particular kind of rock and they lack marked linearity and 
subterranean extent. Rock shelters commonly are the result of 
crumbling and falling away of weak rock on a hillside beneath 
stronger rock which forms the roof. 

Limestone and Dolomite Caves. — These rocks contain the 
largest caves and the largest number of caves of the earth’s sur- 
face. They arc all secondary, having been made by the solvent 
action of circulating ground water. These calcarcou.s rocks, 
slightly .soluble in pure W'atcr, arc more rapidly attacked if the 
water has brouglit organic acid or carbon dioxide down from the 
.surface in it. The circulation occurs chiefly along the usually 
horizontal bedding planes and the commonly vertical joint cracks, 
the water moving under gravity to lower levels and to eventual 
escape as springs and seepages. The sides of these primitive 
passage.s are attacked and the dis.solved material removed, thus 
enlargement re.sults. From perhaps a multitude of such early 
w’aler routes, integration of the subterranean water system pro- 
ceeds by greater enlargement of more favourably located routes 
and abandonment of less favoured ones. 

Limestone and dolomite raves have been discovered in well 
drillings below the water table (upper level of .saturated rock) 
and therefore completely filled with water. Some caves are en- 
lerable in dry weather only, being completely filled during the 
rainy seasons. Many arc traversable at all times, although they 
carry perennial streams on their floors. Some lack streams en- 
tirely, but |M).ssess shai)cs and wall sculptures that indubitably are 
of solutional origin. 

The question therefore arises as to whether caves in calcareous 
rock ( 1 ) have been made in large measure by solutional and 
abrasional stream work on the floor while only air occupied the 
upper part of the cave, and thus have been dee()ened and per- 
haps widened in the manner by which surface streams enlarge 



Plan of mark twain cave, hannibal. no. 

An outsUndInp Mample of a oava lyttam In which tha pround plan was detar* 
mined antiroly by vertical Jointi and in which davolopmant oocurrad almost 
wholly below an earllar, hlpher watar table 

their valleys or (2) have been made at some earlier time when 
the water table was higher in the rock, the cave being completely 
filled at the time. Lowering of the water table occurs in any 
region as the surface streams deepen their valleys and thus pro- 
vide lower exits for .seepages and springs. Thus, by this second 
view, enterahle limestone and dolomite caves, with streams on 
their floors, are going through a second episode in their develop- 
ment. They are still water routes, but their enlargement now 
is occurring only in the basal iH)rtions. 

The many caves possessing solutional shapes on their ceilings 
seem to require, for their origin, a tube-full flow, like that of a 
water main. The ground plan of many caves suggests the street 
system of a city, a multitude of narrow, linear, intersecting pas- 
sages having been developed along two or more sets of nearly 
vertical joints in the rock. This lack of integration into one main 
water course with tributary courses argues strongly for origin 
in the saturated zone below the water table. 

There are many horizontally extended caves under hills whose 
catch of rainfall never could have provided the ground-water flow 
recorded and whose directional control of any ground-water cir- 
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culation does not fit the cave pattern. Such caves must be older 
than the hills and valleys of the region and are therefore judged 
to be products of the second method of origin. 

A limestone or dolomite rave therefore is, or once was, a .sub- 
terranean water course, its length far greater than its width or 
height. During a large part of its development it functioned like 
a pijie line, the flow occurring under hydrostatic conditions. 
After lowering of the water table, the cave became more like a 
roofed valley, with a free surface stream on its floor for a time, 
{lerhaps to the present. 

Secondary Deposits^ — Most enterable caves have cea.sed to 
grow' larger; instead, they are suffering decrease in size from the 
setondary deiwsition of calcium carbonate in the form of traver- 
tine and stalagmites on the floor, draiK'ries and curtains on the 
walls, and stalactites on the ceiling. The depo.sited material 
has been obtained from the roof rock by downward jicrcolating 
rain water since air came to occupy the cave. To these secondary 
growths caves owe much of their beauty and most of their in- 
tere.st to the average visitor. Forms of the deposits are extra- 
ordinarily varied, chiefly in vertical dimen.sions, and fancy sees 
in them an almost unbelievable range of re^iemblances to forms 
already in the beholder's experience. The u.sual pure white of 
the calcium carbonate may be mottled and shaded with delicate 
hues of red, yellow and gray. Translucency may characterize 
some of the deposits and lend added charm. 

Primitive Shelter. — Frimitive man in all lands has utilized 
the natural shelter provided by caves, the rock shelter type having 
been his favourite. His tools, weapons, ornaments, hearths, the 
bones of his kills, even his wall pictographs and paintings have 
provided archaeologists with .so much information that “rave 
man” has become a popular term for our early ancestors isvv 
ARniAEOLOGY : Old World Archaeology^. Ice Age (Pleistocene) 
extinct carnivores — cave bear, cave lion, cave hyima — also used 
available caves south of the ice .sheets of Europe and North 
America as refuges and dens, their remains being pre.served in 
earthy floor deposits and beneath secondary floors of travertine. 

Romance of Caves. — ^Legends and writte?i history include 
many stories involving caves as heroes’ refugees, rol)l)ers’ dens, 
savages’ holdouts, hiding places for (‘omspirators or patriots or 
persecuted religious groups. 

Every country in the world has commercialized caves, oi^ened, 
lighted, paved where nccessarj' and provided with stairways, 
bridges and even elevators for the convenience of sightseers. The 
lure of underground exploration of “wild caves” has produced 
many groups of amateur s|)eleologi.sts, popularly called s(Kdunkers. 
(See al.so articles on various caves, such as Colossal Cavkrn; 
Finoal’s Cave; Jacobs’ Cavern; Kent’s ('avern; Luray 
Cavern; Mammoth Cave; Postojna; Wyandotte Cave; 
etc.) 

BiRLiocRAPnv. — W. M. Davis, “Origin of Limestone Caverns,” Bul- 
letin oj the Geological Society of America, vol. xli, pp. 475-^28 (1930) ; 
J. H. Brelz, “Vadosc and Phreatic Features of Limestone Cavcrn.s,” 
Journal of Geology, vol. 1 , pp. 675-871 (1942) ; W. M. McGill, Caverns 
of Virginia, bulletin 35. Virginia Geological Survey (1935); R- W. 
Stone, Pennsylvania Caves, bulletin G3, Pennsylvania Geological Sur- 
vey (Harrisburg, Pa., 1932) ; W. E. Davies, Caverns of West Virginia, 
vol. xix. West Virginia Geological Survey (1949)- (J H. Bz.) 

CAVEA, a term applied to the rows of spectators’ scats in 
Greek and Roman theatres and in Roman amphitheatres; also, 
less commonly, to the cells for wild beasts underneath the arena. 

CAVEAT, in law, a notice given by the party interested 
(caveator) to the proper officer of a court of justice to prevent 
the taking of a certain step without warning. It is entered in con- 
nection with dealings in land registered in the land registry, with 
the grant of marriage licences, to prevent the issuing of a lunacy 
commission, to stay the probate of a will, letters of administra- 
tion, etc. “Caveat” is also a term used in United States patent 
law (see Patents). 

CAVEAT EMPTOR, a Latin phrase meaning literally “Let 
the buyer beware.” It represents a legal rule in the purchase and 
sale of personal property that the buyer purchases at his own risk 
in the absence of an express warranty, or unless the law implies a 
seller’s warranty, or there is found to have been fraud in the 


transaction. (See Sale or Goods.) 

CAVELL, EDITH LOUISA (1865-1915), British nurse, 
was bom Dec. 4, 1865, at Swardeston, Norfolk. She entered the 
London hospital as a probationer in 1895. ^907 she was ap- 

pointed the first matron of the Berkendael Medical institute, 
Brussels, which became a Red Cross hospital on the outbreak of 
World War I. From November 1914 to July 1915 wounded and 
derelict Engli.sh and F'rench soldiers were hidden from the Ger- 
mans by Prince Reginald de Croy at his chateau near Mons, 
thence conveyed to the hou.scs of Edith Cavell and others in 
Brussels, and furnished by them with money to reach the Dutch 
frontier, with the aid of guides obtained through Philippe Baucq. 
On Aug. 5, 1915, Edith (!avell was arrested and imprisoned. She 
admitted having sheltered and helped to convey to the frontier 
about 200 Engli.sh, French and Belgians. A court-martial was 
held (Oct. 7 and 8), and a Belgian lawyer, Sadi Kirschen. de- 
fended fulith C’avell. On Ort. 9 .she and Philipix: Baucq were 
sentenc€‘(l to death with three others who were afterward re- 
prieved. De.spite efforts to obtain a reprieve in which Brand 
Whitlock, the U.S. minister at Brussels, was active, Miss Cavell 
and Baucq were .shot on Oct. 12. Miss Cavell, who had tended 
many wounded German soldiers with devoted care, faced jthe 
tiring squad with a dignity which moved the world. To the 
British chaplain who administered a final sacrament, she 
the remark, ‘i’atriotism is not enough,” which at once became Hs 
historic a.s Nelson's utterance at Trafalgar. On May 15, 1919, her 
body was removed to Norwich cathedral, after a memorial service 
in We.stmin.ster abbey. A memorial statue stands opposite the 
National Portrait gallery, London. 

Kita.iooRAPiiY. Ainhioise Got (ed ), The Case of Miss Cavell From 
the Cnpuhlishrd Pmuwihts of the Trial (Tc)2o) ; Sadi Kir.schcn, Oevant 
lr\ ronseih de i^uerre allemands (1 ()!()); Correspondence With the 
Vntled .Statis Amluiwador Respeding the Execution of Miss Cavell at 
Brussels, cd Soi ^ H.M.S O. ( ii)i 5V 

CAVENDISH, GEORGE ( 1500-1562?), the biographer 
of Cardinal VVoLsey, was the elder son of llionias Cavendish, 
clerk of the pipe in the exrhcu^uer. About 1527 he entered the 
service f)f (’ardinal Wol.sey ,'is a gentleman- usher, and for the next 
three years he was in the closest personal attendance on the great 
man. It is plain that he enjoyed Wolsey’s closest confidence to 
the end, for after the cardinal’s death George Cavendish was 
called before the prix'y council and closely examined as to 
Wolsey's latest acts and wnrd.s. Many years i>a.ssed before his 
biography was composed. At length, in 1557, he wrote it out in 
its final fonn. It was impos.sible to publish it in the author’s 
lifetime, but it was widely circulated in manuscript. The book 
was first printed in 1641 in a garbled text under the title of The 
Negotiations oj Thomas Wolsey. The genuine text, from con- 
temporary manuscripts, was first published in 1810. Until that 
time it was believed that the book was the composition of George 
Cavendish’s younger brother William, the founder of Chats- 
worth, who also was attached to Wolsey; but Joseph Hunter, 
in a tract called Who Wrote Cavendish's Life of Wolsey? (1814), 
proved the claim of George. The book is the sole authentic 
record of a multitude of events highly important in a particularly 
interesting section of the history of England. Its biographical 
excellence was first emphasized by Bishop Mandell Creighton, who 
insisted that Cavendish was the earliest of the great English 
biographers and an individual writer of particular charm and 
origindity. 

See the edition of the Life published by S. W. Singer in 1815, which 
was reprinted, with a biographical introduction, by Henry Morley 
in the Universal Library Series (1885). See also Francis Bickley, The 
Cavendish FamUy (191O. 

CAVENDISH, HENRY (1731-1810), English chemist and 
physicist, elder son of Lord Charles Cavendish, brother of the 
3rd duke of Devonshire, and Lady Anne Grey, daughter of the 
duke of Kent, was bom at Nice on Oct. 10, 1731. He was sent 
to school at Hackney in 1742, and in 1749 entered Peterhouse, 
Cambridge, which he left in 1753 without taking a degree. He 
appears to have spent some time in Paris with his brother Fred^ 
erick during the following years, and apparently occupied himself 
in the study of mathematics and physics. Until he was about 40 
he seems to have enjoyed a moderate allowance from his father 
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(d. 1783), but in the latter part of his life an aunt left him a 
fortune which, together with his patrimony, made him one of the 
richest men of his time. It was commonly said that he was the 
richest of the philosophers and the most philosophical of the 
rich. 

Cavendish lived principally at Clapham Common, but he had 
also a town house in Bloomsbury which is now marked with a 
tablet. His library was in a house in Dean street, Soho; and there 
he used to attend on appointed days to lend books to men who 
were properly vouched for. He was a regular attendant at the 
meetings of the Royal society, of which he became a fellow in 
1760, and he dined every Thursday with the club composed of 
its members. Otherwise, he had little intercourse with society; 
indeed, his chief object in life seems to have been to avoid the 
attention of his fellows. With his relatives he had little com- 
munication, and even Lord George Cavendish, his second cousin, 
whom he made his principal heir, he saw only for a few minutes 
once a year. His dinner was ordered daily by a note placed on the 
hidl tal)le, anil his women servants were instructed to keep out of 
his sight on pain of dismissal. In person he was tall and rather 
thin; his dre.ss was old-fashioned and singularly uniform, and 
wa> inclined to be shabby about the times when the precisely 
.it ranged visits of his tailor were due. He had a slight hesitation 
in his .speech, and his air of timidity and reserve was almost 
ludicrous. He never married. He died at Clapham on Feb. 24, 
ivSio, leaving funded property worth £700,000, and a landed 
estate of £8,000 a year, together with canal and other property, 
and £‘;o,ooo at his bankers’. He was buried in the family vault 
at All Saints’ church, Derby. In 1927 this church became the 
cathedral churih of the new diocese of Derby, and it was dc- 
cideil to erect a monument there to Henry Cavendish. 

( avendish’s scientitic work was wide in its range. He took 
for his motto, “K very thing is ordered by measure, number and 
weight.” The papers he himself published form an incomplete 
reeitni of his researches, since many of the results he obtained 
beiarne generally known only years after his death; yet the In- 
siitute of Frnfice in 1803 chose him us one of its eight foreign 
associates. His first communication to the Royal society, a chemical 
paper on “Factitious Air.s” (Philosophical Transactions, 1766), cun- 
^isled of three parts, a fourth part remaining unpublished until 1839, 
when it was communicated to the British a.s.sociation by Canon W. 
X'einon Harcourt. This paper dealt mostly with “inflammable air” 

( hy<1iogrn), which he was (he first to recognize as a distinct substance, 
.ii!(I “fixed air” (carbon dioxkle). He determined the specific gravity 
lU these ga.ses with reference to common air, investigated the extent to 
v\)ii('h they are ali.sorbed by various liquids and noted that the air 
produced by fermentation and putrefaction has properties identical with 
thoM- of fixed air obtained from marble. He introduced new refine- 
nu'tits into his experiments, such as the use of drying agents and the 
toireciifin of the volume of a gas for temperature and pressure. In 
tlic following year he published a paper on the analysis of one of the 
Lonrion pump waters (from Rathbone place, Oxford street), which is 
clo.M'ly connected with the memoirs referred to above, since it shows 
that the calcareous matter in that water is held in solution by the 
“fixed air” present and can be precipitated by lime. In 1783 he de- 
sciilied observations he had made to determine whether or not the 
alnio.sphere is constant in composition; after testing the air on nearly 
Oo different days in 1781 he could find, after 400 determinations in the 
piofiortion of oxygen, no difference of which he could be sure, nor could 
he detect any scn.sible variation at different places. Two papers on 
“Experiments on Air,” printed in the Philosophical Transactions for 
1784 and 1785, contain his great discoveries of the compound nature of 
water and the composition of nitric acid. Starting from an experiment, 
narrated by Joseph Priestley, in which John Warltire fired a mixture of 
coniraon air and hydrogen by electricity, with the result that there was 
a diminution of volume and a deposition of moisture, Cavendish burned 
about two parts of hydrogen with five of common air and noticed that 
the only liquid product was water. In another experiment he fired 
by electric spark a mixture of hydrogen and oxygen in a glass globe, 
similar to the apparatus now called “Cavendish’s eudiometer,” and 
again obtained water. Proceeding with these experiments he found that 
the resulting water contained nitric acid. In the second of the two 
papers he gives an account of the methods by which the composition 
of nitric acid was discovered. He observed also that a small fraction, 
about liif, of the “phlogisticated air” of the atmosphere differed from 
the rest. In thb residue he doubtless had a sample of the inert gas 
argon, which was only recognized as a distinct entity more than 100 
Kars later by J. W. Rayleigh and Sir William Ramsay {qg,v.). In 
meantime, many able chemists, including such masters as J. L. 
Gay>Lussac and R. W. von Bunsen, had made “complete” analyses of 


atmospheric air. It may be noted that, while Cavendish adhered to 
the phlogistic doctrine, he did not hold it with anything like the 
tenacity that characterized Priestley. Thus, in his 1 784 paper on "Ex- 
periments on Air,” he remarks that not only the experiments he is 
describing but also “most other phenomena of nature seem explicable as 
well, or nearly as well,” upon the Lavoisierian view; but he did not 
accept it and continued to u.se the language of the phlogistic theory. 
Experiments on arsenic, published for the first time in 1921, .showed 
that Cavendish had investigated the properties of arsenic acid about ten 
years before K. W. Scheelc. He .showed that arsenic oxide contained 
less phlogiston more oxygen) than arsenious oxide, which in turn 
contained less than free arsenic. 

Cavendish’s work on electricity, with the exception of two papers 
containing relatively unimportant matter, remained in the possession 
of the Devonshire family until 1870, when the papers were edited by 
James Clerk Maxwell as the Electrical Researches 0} the lion. Henry 
Cavendhh. This work shows that Cavendish had anticipated the re- 
searches of C. A. Coulomb, Michael Faraday and others. He investi- 
gated the rapacity of condensers and constructed a series of condensers 
with which he measured the capacity of various pieces of apparatus 
using the “inch of electricity” as the unit of capacity. He discovered 
specific inductive capacity and measured this quantity; he showed that 
electric charges arc confined to the surface of a conductor and that the 
inverse square law of force between charges holds to within 2%. 
Cavendish introduced the idea of potential under the name of “degree 
of electrification” in a paper published in 1771 under the title “Attempt 
to F^xplain Some of the Principal Phenomena of Electricity by Means 
of an Elastic Fluid.” He investigated the power of different substances 
to conduct electrostatic discharges {PhU. Trans., 1775) and completed 
an inquiry which amounted to an anticipation of Ohm’s law. 

Cavendish took up the study of heat, and had he published hi.s re- 
sults promptly he might have anticipated Joseph Black (qv.) as the 
discoverer of latent heat and of specific heat. He published a paper on 
the freezing (Kiint of mercury in 178,1, and in this paper he expre.s.sed 
doubt of the fluid theory of heal. lie regarded heat as a manifestation 
of internal motion of the smallest particles, whereas Black con.sidcred 
it to be material in nature. 

Cavendish’.s last great achievement was his scries of exiierimcnts to 
determine the destiny of the earth {PhU. Trans., 1798). The appa- 
ratus he employed was devi.sed by John Michell, though Caven- 
dish had the most important parts reconstructed to his own designs. 
The figure he gives for the specific gravity of the earth is 5.48, but in 
fact the mean of the 29 results be records work.s out at 5.448. Other 
publications of his later years dealt with the height of an aurora seen in 
1784 (Phil. Trans., T790), the civil year of the Hindus (ibid., 1792), 
and an improved method of graduating a.stronomica1 instruments 
(ibid., i8oq). Cavendish also had a taste for geology and made several 
tours in England for the purpose of gratifying it. 

A Lije by George Wilson (igiS-^SO), printed for the Cavendish so- 
ciety in 1851, contains an account of his writings, both published and 
unpublished, together with a critical inquiry into the claims of all (he 
alleged discoverers of (he compo.sition of water. Some of his in.stru- 
ments are preserved in the Royal institution, London, and his name is 
commemorated in the Cavendish Physical laboratory at Cambridge, 
which was built by the 7th duke of Devonshire. 

The remainder of Cavendish’s papers was placed at the disposition 
of the Royal society by the duke of Devonsliire. In 1921 the previously 
published work, together with a number of unpublished experiments, 
appeared under the title The Scientific Papers of the Honourable Henry 
Cavendish, F.RS.; Vol. J, The Electrical Researches, revised with 
preface and notes by Sir J. Larmor; Vol. II, Chemical and Dynamical, 
edited by Sir Thomas Edward Thorpe, with additions by Charles Chree 
and others. 

Bibliocrapht. — H. Brougham, Lives of the PhUosophers of the Time 
of George III (1855) ; B. Jaffc, essay in his Crucibles (New York, Lon- 
don, 1930) ; £. Roberts, Famous Chemists (1911) ; T. £. Thorpe, Es- 
says in Historical Chemistry (1894); G. Lockemann, casay in Das 
Buch der gro.s.sen Chemiker (1929). 

CAVENDISH or Candish, THOMAS (i555?-iS92), the 
third circumnavigator of the globe, was bom in Trimley St. 
Martin, Suffolk, and educated at Corpus Christi college, Cam- 
bridge. In 1585 he accompanied Sir Richard Grenville to America. 
Soon returning to England, he undertook an elaborate imitation 
of Drake’s great voyage. On July 21, 1586, he sailed from 
Plymouth with 123 men in three vessels, only one of which (the 
“Desire,” of 140 tons) returned. By way of Sierra Leone, the 
Cape Verde Islands and Cabo Frio in Brazil, he coasted down to 
Patagonia (where he discovered “Port Desire,” his only important 
contribution to knowledge), and passing through the Straits of 
Magellan fell upon the Spanish settlements and shipping on the 
west coast of South and Central America and of Mexico. Among 
his captures was the treasure galleon the “Great St. Anne,” which 
he seized off Cape St. Lucas, the southern extremity of California 
(Nov. 14, 1587). After this success he struck across the Pacific 
for home, touching at the Ladrones, Philippines, Moluccas and 
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Java. He rounded the Cape of Good Hope, and arrived at 
TMynioulh on Sept. 15SS, having; rircumnaviKated the glolie 

in two years and 50 days. It is said that his sailors were clothed 
in silk, hi.s sails were damask and his topmast covered with cloth 
of ^old. Vet l>y i5gi he was aKain in diificullies, and planned a 
fresh American and Pacific venture. John Davis (q.v.) accom- 
panied him. but the voyage (undertaken with live ve.ssels) was 
an utter failure. 11c died and was buried at .sea, on the way home. 
May JO, 

biHi.KJOKM'HY. — Richard Hakluyt, Prinripal Navigations, (r) edition 
P Sot) (N.H.\s narrative of the voyage ot 1586-88); (2) edi- 
tion of iSQ<) 1600. vol. iii, pp. 80.V-825 (I''ranci« Pretty’s narrative of 
the .same); (.O edition ot i5Qt)-j6oo, vol. iii. pp. 251-25,^ (on the 
vetnture of 1^85); (4) edition of 1509 r6oo, vul iii, p|). 8.rs 852 (John 
Lane’s narrative of thr last voyage, of i5()i- 1592) ; also Stationers* 
Rn:i\iers (Arlicr), vol. ii, pp. 505 --509; the Molyncux (ilobi* of 1592, 
in the library of the Middle 1 'emplc, London, and the Ballads in Biog. 
Brit., vol. i, p. 1196; K. S. Paxiie, Voyages of the Elizabethan Seamen 
to Amerha, 2 \ol. (189.^-1900). 

CAVENDISH, SIR WILLIAM (f. i505“i.S')7b founder 
of the KnglLsh noble house of ('avendish, was the younger 
brother of George Cavendish (q.v.). His father, 'fliornas, was a 
de.sceiulant of Sir John Cavendish, the judge, who in 1^81 was 
murdered by Jack Straw's insurgent pca.sants at Hury St. Kd- 
mund.s. Of William's education nothing seems knowm. but in 
1530 he was appointed one of the c.omnnssioiiers for visiting 
monasteries; he worked directly under Thomas Cromwell, wimm 
he calls “master,” and to whom many of his extant letters are 
addres.sed. In 1541 he was auditor of the court of augmentations, 
in 154(1 treasurer of the kings chamber, and was knighted and 
sworn of the privy council. Under Edward VI and Mary he 
continued in favour at court ; during the latter’s reigfPhe partially 
conformed, but on the occasion of the war with France he with 
other Derby.shirc gentlemen refu.sed the loan of Xioo demanded 
by the (lueen. He died in 1557. (Cavendish acquired large prop- 
erties from the siwils of the monasteries, but in accordance with 
the wish of his third wife, Elizabeth, he sold them to purchase 
land in Derbyshire. This wife was the celebrated “building Bess 
of Hardwdek,” daughter of John Hardwicke of llardwkke, Derby- 
shire; she completed the original building of Cliatsworth house, — 
begun in 1553 by her husband, — of which nothing now remains. 
Her fourth husband was George Talbot, 6th earl of Shrewsbur>'. 
By her Cavendish had six children ; an elder son who died without 
i.ssue; W'illiam, who in 1618 was created earl of Devonshire; 
Charles, whose son William became ist duke of Newcastle; 
Frances, w’ho married Sir Henry Pierpont and was the ancestress 
of the dukes of Kingston; Elizabeth, who married Charles Stuart, 
earl of Lennox, and was the mother of Arabella Stuart ; and Mary, 
who married Gilbert Talbot, 7th earl of Shrewsbury. 

CAVETTO, in architecture, any projecting moulding (q.v.) 
with a concave profile of single, curvature. 

CAVIARE or Caviar, the roe of various species of Acipenser 
or sturgeon prepared, in several qualities, as an article of food. 
The word is common to most European languages and supposed 
to be of Turk or Tatar origin, but the Turk word khavyah is 
probably derived from the Italian caviala; the word docs not 
appear in Russian. 

The best caviare, which can only be made in winter and is 
difhcult to preserve, is the loosely granulated, almost liquid kind, 
known in Russia as ikra. It is prepared by beating the ovaries 
and straining through a sieve to clear the eggs of the membranes, 
fibres and fatty matter; it is then salted with from 4% to 6% 
of salt. The difficulty of preparation and of transport made it a 
table delicacy in western Europe, where it has been known since 
the 1 6th centuiy, as is evidenced by Hamlet’s “His play . . . 
pleased not the million, ’twas caviare to the general.” 

Caviare is eaten either as i-n hors d’oeuvre, particularly in 
Russia and northern Europe, with kiimmel or other liqueurs, or as 
a savoury, or as a flavouring to other dislies. The coarser quality, 
in Russia known as pajumaya (from pajus, the adherent skin of 
the ovaries), is more strongly salted in brine and is pressed into 
a more solid form than the ikra; it is then packed in small barrels 
or hermetically sealed tins. This forms a staple article of food in 
eastern Europe and Russia, where the best forms of caviare are 


still made. The greater quantity of the coarser kinds arc exported 
from Astrakhan, the centre of the trade. Large amounts arc made 
each year for export in America and also in Germany, Norway and 
Sweden. The roe of tunny and mullet pickled in brine and vine- 
gar, is u.sed, under the name of “botargo,” along the Mediter- 
ranean littoral and in the Levant. 

CAVIGLIA, ENRICO ( t 862- io 45\ Italian .soldier, was 
born at Finale Marina (Genoa) on May 4, 1862. After Italy’s 
entry into World War I he was promoted to major general and 
commanded the Bari brigade. In June igi6 he took over the 2gth 
division and later was j)romoted lieutenant general. In July 1Q17 
he was given command of the 24th corf^s, which broke through 
the Austrian lines on the Bainsizza plateau. In June tqiS he was 
chosen to command the 8th army, which played an important 
part in the final victory of Vittorio Veneto. From January to 
June TQii) Caviglia was minister of war, and as suth became a 
.senator. In November of the .same year he w'as promoted 
army general. In Jan. 1020 he look over the command in Venezia 
Giulia. His ta.sk was dinicuJt. .since the discipline of the troops 
had been .severely shaken by the example of (iabrielc d'Annunzio’s 
Fiumc raid. He re.stored di.sriplinc. iind ultimately (Dec. rgjo) 
di<l not hesitate to u.se force in driving D'Annunzio from Fiume. 
In igjb he was made a marshal. He died March 22. km.*?- 

CAVITE, a municipality and capital of the province 
Cavite. Luzon. Philippines, on a forked tongue of land in Mariiki 
bay. 8 mi, S. of Manila. Pop. (1048) 35.052. 

A native town was already in existence there when the Span- 
iards arrived and took p().sses.sion after their occupation of Manila. 
The Dutch bombarded ('avite in 1647 and it was long a revolu-^ 
tionary centre. In J872 a military insurrection broke out and 
in i8()6 there was an execution of 13 of the in.surgcnls to whom 
a monument was erected by their Filipino .sympathizers .in jgof) 
The home of Emilio .^guinaldo. the insurrection leader against 
both Spain and the United States, was the adjoining municipality 
of Cavite Viejo. 

On May 1, i8g8, Commodore George Dewey of the United 
States navy commanded a naval force which overcame the 
Spanish fleet and captured the town. From 1808 until 1041 it was 
the chief naval base and coaling station of the U.S. fleet in Asiatic 
waters, the coaling docks being at Sangley point in the north end 
of the municipality. But on I)ec. 7 it was attacked by Japanese 
forces, who held it until t(M 5, when the base was recaptured by the 
U.S. After the Philippines became independent, provisions were 
made to allow the U.S. to continue to hold it for certain limited 
activitie.s. 

The surrounding region, of volcanic origin, is fertile and pro- 
duces Manila hemp, rice, sugar, copra, cacao, coffee and corn. 
There are convenient transportation connections with Manila 
The U.S. navy established a radio station and arsenal, and remains 
of Spanish fortifleations were still visible in modern times. 

CAVOUR, CAMILLO BENSO, Count of (1810-1861). 
Italian .statesman, was bom at Turin on Aug. 1, 1810. Being a 
younger son (his brother (Gustavo was the eldest), Cavour wa.‘> 
de.stined for the army, and became an engineer officer. He soon 
develo|)ed .strongly marked Liberal tendencies and an uncom- 
promising dislike for absolutism and clericalism, which made him 
a suspect in the eyes of the police and of the reactionaries. After 
the accession to the throne of Charles Albert, whom he always 
distrusted, he resigned his commission (1831). During the nexl 
few years he devoted himself to the study of political and social 
problems, to foreign travel and to acquiring a thorough knowl- 
edge of practical agriculture. Cavour 's [lolitical ideas were greatly 
influenced by the July revolution of 1830 in France, which proved 
that a historic monarchy was not incompatible with Liberal 
principles, and he became more than ever convinced of the bene- 
fits of a con.stitutional monarchy as opposed both to despotism and 
to republicanism. He applied his knowledge of agriculture to the 
management of his father’s estate at Leri, whiefi he greatly im- 
proved, he founded the Piedmontese Agricultural society and 
took the lead in promoting the introduction of steam navigation, 
railways and factories into the country. Thus his mind gradually 
evolved, and he began to dream dreams of a united Italy free of 
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foreign influence. In 1847 the psychological moment seemed to 
have arrived, for the new pope, Pius IX., showed Liberal tenden- 
cies and seemed ready to lead all the forces of Italian patriotism 
against the Austrian domination. Cavour, although he realized 
that a really Liberal pope was an impossibility, saw the im- 
portance of the movement and the necessity of profiting by it. He 
founded a newspaper at Turin called 11 Risorgitnento, which advo- 
cated the ideas of constitutional reform. In Jan. 1848 the revolu- 
tion first broke out in Sicily, and Cavour, in a speech before a dele- 
gation of journalists, declared that the king must take a decided 
line and grant his people a constitution. Charles Albert, after 
much hesitation, was induced to grant a charter of liberties (Feb. 
8, 1848). Cavour continued his journalistic activity, and his 
articles in the Risorgimento came to exercise great influence both 
on the king and on public opinion. When the news of the revolt 
of the Milanese against the Austrians reached Turin on March 19, 
Cavour advocated war against Austria. His article in the Risor^ 
gimento made such an impression that it put an end to the king’s 
vacillations, and a few days after its appearance war was declared 
(March 25). 

During the war elections were held in Piedmont. Cavour 
wa.s returned in June, and he took his seat in parliament on the 
right as :i ConsiTvaiive. lie was not a good speaker, but he gradu- 
all)' developed a strong argumentative power, and he rose at times 
to the highest l(‘vel of an eloquence which was never rhetorical. 
Alter the dissolution in Jan. 1849, Cavour was not re-elected. The 
new parliament had to discuss, in the first instance, the all-im- 
portani ({uestion of whether the campaign should be continued 
now» that the armistice was about to expire. The king decided on 
a last des]icrate throw, and recommenced hostilities. On March 
23 the riedmonte.se were totally defeated at Novara, a disaster 
wliidi was followed immediately by the abdication of Charles 
AlluTl in favour of his son Victor Emmanuel II. The new king 
wa.s obliged to conclude peace with Au.stria and the Italian revo- 
lution was ciusheci, but Ctivour did not de.spair. Tliere were fresh 
elections in July, and this time Cavour was returned. His speech 
on March 7, 1850, in which he said that, “Piedmont, gathering to 
itself all the living forces of Italy, would be soon in a position 
to lead our mother-country to the high destinies to which she is 
i ailed,” struck the first note of encouragement after the dark days 
of the preceding year. He supported the ministry of which Mas- 
simo d’Azeglio was president in its work of reform and restora- 
tion, and in October of the same year, on the death of Santa 
Rosa, he himself was appointed minister of agriculture, industry 
ami commerce. In 1S51 he also assumed the portfolio of finance, 
and devoted himself to the task of reorganizing the Piedmontese 
finances. By far the ablest man in the cabinet, he soon came 
to dominate it, but as a result of a quarrel with d’Azeglio he 
resigned; he made use of his freedom to visit England and France 
again, in order to sound public opinion on the Italian question. 
In London he found the leaders of both parties friendly. At this 
time Sir James Hudson was appointed British minister at Turin, 
where he became the intimate friend of Cavour and gave him 
valuable assistance. In Paris, Cavour had a long interview with 
Prince Louis Napoleon, then president of the republic, and also 
met several Italian exiles in France. 

On Cavour’s return he found a new cabinet crisis, and was 
invited to form a ministry. By Nov. 4, he was prime minister. He 
devoted the first years of his premiership to developing the eco- 
nomic resources of the country; but in preparing it for greater 
destinies, he had to meet the heavy expenditure by increased tax- 
ation. Cavour’s first international difficulty was with Austria; 
Mut the abortive rising at Milan in Feb. 1853, the Austrian 
Government, in addition to other measures of repression, con- 
tis( ated the estates of those Lombards who had become natural- 
ized Piedmontese, although they bad nothing to do with the out- 
break. Cavour took a strong line on this question, and on Aus- 
tria's refusal to withdraw the obnoxious decree, he recalled the 
Piedmontese minister from Vienna. Then followed the Crimean 
War, in which Cavour first showed his extraordinary political 
insight and diplomatic genius. In spite of many difficulties and 
opposition from both extreme Conservatives and Radicals, he 


negotiated Piedmontese participation in the campaign as a means 
of bringing the Italian question before the Great Powers. General 
Dabormida, the minister of foreign affairs, disapproved of this 
policy and resigned. The vacant portfolio was offered to d’Azeglio, 
who refused it; whereupon Cavour assumed it himself. On the 
same day (Jan. 10, 1855) the treaty with France and England was 
signed, and shortly afterwards 15,000 Piedmontese troops under 
General La Marmora were despatched to the Crimea. 

Events at first seemed to justify the fears of Cavour’s op- 
ponents. Cholera attacked the Piedmontese soldiers, who for a 
long time had no occasion to distinguish themselves in action; 
public opinion became despondent and began to blame Cavour, 
and even he himself lost heart. Then came the news of the battle 
of the Tchernaya, fought and won by the Italians, which turned 
sadness and doubt into jubilation. Joy was felt throughout Italy, 
es()ecially at Milan, where the victory was the first sign of day- 
light amid the gloom caused by the return of the Austrians. On 
the summoning of the Congress of Paris at the conclusion of the 
war, Cavour represented Piedmont. After much discussion, and 
in spite of the opposition of Austria, who as mediator occupied a 
predominant position, Cavour obtained that Piedmont should be 
treated as one of the Great Powers. By his marvellous diplomatic 
skill, far superior to that of his colleagues, he first succeeded in 
isolating Austria, secondly in indirectly compromising Napoleon 
in the Italian question, and thirdly in getting the wretched condi- 
tions of Italy discussed by the representatix'es of the Great 
Powers. It was now manifest that the liberation of Italy was 
personified in him. Cavour’s chief measure of internal reform 
during this period was a bill for suppres.sing all monastic orders 
unconnected with education, preaching or charity; this aroused 
strong opposition and led to the minister’s resignation. But he 
was soon recalled, for the country could not do without him, and 
the bill was passed (May 29, 1855)- 

Cavour now saw that war with Austria was merely a question 
of time, and he began to establish connections with the revolu- 
tionaries of all parts of Italy. He continued to strengthen Pied- 
mont s military resources, but he well knew that I’iedmont could 
not defeat Austria single-handed. He would have preferred an 
alliance with Great Britain, who would never demand territorial 
compensation; but although British sympathies were with Italy, 
the British Government was keenly anxious to avoid war. From 
Napoleon more was to be hoped, for the emperor still preserved 
some of his revolutionary instincts, while the insecurity of his 
situation at home made him eager to gain popularity by winning 
military glory abroad ; but he still hesitated, and Cavour devoted 
the whole of his ability to overcoming his doubts. In spite of 
the Orsini outrage, an “accidental” meeting between Napoleon and 
Cavour was arranged and took place at Ploinbi^rcs in July, and 
although no definite treaty was signed the basis of an agreement 
was laid, whereby France and Piedmont were to declare war 
against Austria with the object of expelling her from Italy, and a 
north Italian State was to be formed; in exchange for this help 
France was to receive Savoy and possibly Nice. A marriage was 
to be arranged between Prince Jerome Bonaparte and Princess 
Clothilde, Victor Emmanuel's daughter. But the emperor still 
hesitated, and Cavour saw that the only way to overcome the 
many obstacles in his path was to force Austria’s hand. Then 
there was the danger lest an Italy freed by French arms should 
be oveiw'helmcd under French predominance; for this reason 
Cavour was determined to secure the co-operation of volunteers 
from other parts of Italy, and that the war should be accompanied 
by a series of risings against Austria and the local despots. 

The moment war was seen to be imminent, parties of Italians 
of all classes, especially Lombards, poured into Piedmont to 
enlist in the army. Cavour also had a secret interview with 
Garibaldi, with whom he arranged to organize volunteer corps so 
that the army should be not merely that of Piedmont, but of all 
Italy. Every day the situation grew more critical, and on Jan. 
xo, 1859 the king in his speech from the throne pronounced the 
memorable words “that he could not remain deaf to the cry of 
pain {jH grido di dolore) that reached him from all parts of Italy” 
—words which, although actually suggested by Napoleon, rang 
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like a trumpet-call throughout the land. In the meanwhile the 
marriage negotiations were concluded, and during the emperor’s 
visit to Turin a military convention was signed between the two 
States, and Savoy and Nice were promised to France as a reward 
for the expulsion of the Austrians from Italy. But Napoleon, 
ever hesitating, jumped at the Russian proposal to settle the 
Italian question by means of his own favourite expedient, a con- 
gress. To this Austria agreed on condition that Piedmont should 
disarm and should be excluded from the congress; England sup- 
ported the scheme, but desired that all the Italian States should 
be represented. Cavour was in despair at the turn events were 
taking but decided at last reluctantly to accept the proposal, lest 
Piedmont should be abandoned by all, while he clung to the hope 
that Austria would reject it. On April 19, the Austrian emperor, 
on the advice of the military party, did reject it ; and on the 23rd, 
to Cavour’s inexpressible joy, Austria sent an ultimatum demand- 
ing the disarmament of Piedmont. Cavour replied that his Gov- 
ernment had agreed to the congress proposed by the Powers and 
that it had nothing more to say. On quitting the chamber that day 
he said to a friend: am leaving the last sitting of the last 

Piedmontese parliament” — the next would represent united Italy. 
France now allied herself definitely with Piedmont, and England, 
delighted at Cavour’s acquiescence became wholly jfricndly to the 
Italian cause. A few days later Austria declared war. 

As La Marmora now took the chief command of the army 
Cavour added the ministry of war to the others he already held. 
His activity at this time was astounding, for he was virtually 
dictator and controlled single-handed nearly all the chief offices 
of the State. The French and Piedmontese forces defeated the 
Austrians in several battles, and the people rose in anns at Parma, 
Modena, P'lorcnce and Bologna; the local princes were cxfielled 
and provisional governments set up. Cavour sent special commis- 
sioners to take charge of the various provinces in Victor Emman- 
uels name. But these events, together with Prussia’s menacing 
attitude, began to alarm Napoleon, who, after Solferino, con- 
cluded an armistice with Austria at Villafranca on July 8, without 
previously informing Cavour. When Cavour heard of it he was 
thunderstruck; he immediately interviewed the king at Monzam- 
bano, and in violent, almost disrespectful language implored him 
not to make peace until Venice was free. But Victor Emmanuel 
saw that nothing was to be gained by a refusal, and much against 
his own inclination, signed the peace preliminaries at Villafranca, 
adding the phrase, *'pour cc qui me conceme,” which meant that 
he was not responsible for what the people of other parts of 
Italy might do (July 12). Lombardy was to be ceded to Pied- 
mont, Venetia to remain Austrian, the deposed princes to be rein- 
stated, and the pope made president of an Italian confederation. 

The cabinet resigned the next day, and Cavour privately 
advised the revolutionists of central Italy to resist the return of 
the princes, by force If necessary. Palmerston, who had mean- 
while succeeded Malmesbury as foreign minister, informed France 
and Austria that Great Britain would never tolerate their armed 
intervention in favour of the central Italian despots. On Nov. 10, 
peace was signed at Zurich, and on the fall of the Rattazzi-La 
Marmora cabinet the king, in spite of the quarrel at Monzam-^ 
bano, asked Cavour to take office again. Napoleon still refused 
to consent to the union of Tuscany with Piedmont, but Cavour 
saw that Napoleon might be ready to deal; although the bargain 
of the preceding year had not been exactly fulfilled, as the Aus- 
trians were still in Venice, he again brought forward the ques- 
tion of Nice and Savoy. On March 24. the treaty was signed, and 
the emperor's opposition to the annexation of central Italy with- 
drawn. On April 2, the parliament representing Piedmont, the 
duchies of Parma and Modena, Tuscany and Romagna, met, and 
Cavour had the difficult and ungrateful task of explaining the 
cession of Nice and Savoy. In spite of some opposition, the 
agreement was ratified by a large majority. 

The situation in the kingdom of Naples was now becoming 
critical, and Cavour had to follow a somewhat double-faced 
policy, on the one hand negotiating with the Bourbon king (Fran- 
cis II.), suggesthg a division of Italy between him and Victor 
Emmanuel, and on the other secretly backing up the revolutionary 


agitation. Having now learnt that Garibaldi was planning an 
expedition to Sicily with his volunteers, he decided not to oppose 
its departure; on May 5, it sailed from Quarto near Genoa. Gari- 
baldi with his immortal Thousand landed at Marsala, and the 
whole rotten fabric of the Bourbon Government collapsed. He 
crossed over to the mainland, and entered Naples in triumph. But 
Cavour feared, that, although Garibaldi himself had always loyally 
acted in the king of Italy’s name, the republicans around him 
might lead him to commit some imprudence and plunge the 
country into anarchy, and that Garibaldi might invade the papal 
States, which would have led to further international complica- 
tions. But the pope had made considerable armaments; his forces, 
consisting largely of brigands and foreigners under the French 
general I^morici^re, maintained a menacing attitude on the fron- 
tier; Cavour decided on the momentous step of annexing the papal 
States with the exception of the Roman province. The Italian 
forces crossed the frontier from Romagna on Sept. 11, and were 
everywhere received with open arms by the people; Ancona was 
taken, Lamoriciere was defeated and captured at the battle of 
Castelfidardo, and on the 20th King Victor marched into the 
Neapolitan kingdom. On Oct. i. Garibaldi defeated the Neapoli- 
tan troops on the Volturno, and Gaeta alone, where King Francis 
of Naples had retired, still held out. 

Cavour had to use all his tact to restrain Garibaldi from march- 
ing on Rome and at the same time not to appear ungrateful. He 
refused to act despotically, and summoned parliament to vote 
on the annexation, which it did on the nth. Two days later Gari- 
baldi magnanimously gave in to the nation’s will and handed 
his conquests over to King Victor as a free gift. Gaeta sur- 
rendered on Feb. 13, and King Francis retired to Rome. Par- 
liament was dissolved once more; the new chamber showed an 
overwhelming majority in favour of Cavour, and Victor Em- 
manuel was proclaimed king of Italy. 

The last question with which Cavour had to deal was that of 
Rome. In October he declared in parliament that Rome must 
be the capital of Italy, for no other city was recognized as such 
by the whole country, and in Jan. 1861 a resolution to that effect 
was passed. But owing to Napoleon’s attitude he had to proceed 
warily, and made no attempt for the present to carry out the 
nation’s wishes. At the same time he was anxious that the Church 
should preserve the fullest liberty, and he believed in the prin- 
ciple of “a free Church in a free State.” The long strain of 
these last years had been almost unbearable, and at last began 
to tell; the negotiations with Garibaldi were particularly trying, 
for while the great statesman wished to treat the hero and his 
volunteers generously, he could not permit all the Garibaldian 
officers to be received into the regular army with the same ranks 
they held in the volunteer forces. This question, together with 
that of Nice, led to a painful scene in the chamber between the 
two men, although they were formally reconciled a few days later. 
For some time past Cavour had been unwell and irritable, and 
the scene with Garibaldi undoubtedly hastened his end. A fever 
set in, and after a short illness he passed away on June 6, 1861. 
He was buried on his ancestral estate of Santena. 

The death of Cavour was a terrible loss to Italy; there remained 
many problems to be solved in which his genius and personality 
were urgently needed. But the great work had been carried to such 
a point that lesser men might now complete the structure. He 
Is undoubtedly the greatest figure of the Risorgfmento, and 
although other men and other forces co-operated in the move- 
ment, it was Cavour who organized it and skilfully conducted the 
negotiations necessary to overcome all, apparently insuperable, 
obstacles. (L. V.) 
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Cavour (Turin, Z883-87) ; D. Zanichelli, GU Scritii del Conte ^ 
Cavour (Bologna, 1892), and Cavour (Florence, 1905) ; G. Buzzaconit 
BibUografia Cavouriana (Turin, 1898) ; Countess £. Martinengo 
aresco, Cavour (London, 1898), an excellent little monograph; F. a. 
Krauss, Cavour Giiainz, zgoa) ; E. Artom, VOpem poUuca dd Senor 
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tore Isaeco Artom nd Risord»^enio lidtiano (Bologna, 190s), a biog- 
raphy of Cavour’s devoted private secretary, containing new material; 
W. R- Thayer, JA]e and limes of Cavour (igii); F. Ruffeni, La 
Giovinezza del Conie di Cavour (1912) ; P. Orsi, Cavour and the Mak- 
ing of Modem Italy (new ed. 1926) ; G. M. Paleologue, Cavour 
(1926) ; II Carteggio Cavour-Rigra, z 8 s 8 -^i (Bologna, 1926). 

CAVOUR (anc. Cahurrum or Forum Vihii)^ a village of 
Piedmont, Italy, in the pro\'ince of Turin, 32 mi. S.W. by rail and 
steam tram (via Pincrolo) from the town of Turin. Pop. 1,547 
(town) ; 6,244 (commune). It lies on the north side of a huge iso- 
lated mass of granite (the Rocca di Cavour) which rises from the 
plain. On the summit was the Roman village. The town gave its 
name to the Benso family of Chieri, who were raised to the mar- 
quisate in 1771, and of which the statesman Cavour was a 
member. 

CAVY, the name of several South American rodents of the 
family Caviidae {see Rodentia) ; originally it was confined to the 
dome.sticatcd guinea pig and its allies of the genus Cavia. (The 
word “guinea” here may be a corruption of “Guiana” but more 
probably it means “foreign.”) The true cavics are small, self- 
coloured animals, with .short, rounded ears and no tail. They are 
partly diurnal and live in burrows. The diet is vegetarian and their 
cries arc faint squeaks and grunts. Unlike the prolific guinea pig. 
which begins to breed at two months old and may be the parent 
of several hundred individuals in a year, the wild cavics breed 
only once a year, producing one or two young at a time. These are 
born ill a ver>' advanced stage of development and begin to feed 
themselves the following day. 

Cavies are widely distributed in South America. The original 
of the domestic race is C. cutleri of Peru. C. niata is found at 
great elevations in the Andes. The restle.ss cavy of Brazil is C. 
pamparum. The Patagonian cavy or mara {Dolichotis australis) 
resembles a hare in shape and habits, but lives in a bur- 
row, Fossil species of this genus, of W’hich there is a second 
smaller type in Argentina, have been found in Brazil and the 
Argentine. 

CAWDOR, village and civil parish, Nairnshire, Scotland. Pop. 
(1931) 767. llie village is situated 5 mi. S.S.W. of Nairn and 
3 mi. from Gollanficld Junction on the L.M.S.R. In the vicinity 
is a large di.stillery. The castle was the scene, according to the 
tradition which Shakespeare has perpetuated, of the murder of 
King Duncan by Macbeth, thane of Cawdor (or Caldcr), in 1040. 
Since the oldest part of the .structure dates from 1454, however, 
and seemingly had no predecessor, the tradition has no founda- 
tion in fact. The building stands on the rocky bank of Cawdor 
burn, a right-bank tributary of the Nairn. The massive keep 
\^ith small turrets is the original portion of the castle, and to it 
were added, in the 17th century, the modem buildings forming 
two sides of a square. It is the seat of Earl Cawdor. Kilravock 
(pronounced KilrawK) castle, li mi. W. of Cawdor, commands 
the left bank of the Naim. Its keep dates from 1460, and the 
later buildings belong to the 17th century. It has been continu- 
ously tenanted by the Roses, who settled at Kilravock in 1293, 
alter which date son succeeded father in direct descent. Queen 
Mary was received at the castle in 1562, and Prince Charles 
Edward >vas entertained four days before the battle of Culloden. 
The gardens are beautifuL 

CAWNPORE, a city and district of British India in the 
Allahabad division of the United Provinces. The city is situated 
on the south bank of the Ganges, 40 m. south-west of Lucknow, 
and formed from early times a frontier outpost of the people 
of Oudh and Bengal against their northern neighbours. Clive 
selected it, on account of its commanding position, as the canton- 
ment for the brigade of troops lent him by the nawab of Oudh. 
In i8oi, when the Ceded Provinces were acquired by the East 
India Company, it became the chief British frontier station, but 
by the time of the Mutiny the frontier had left it behind, and it 
was denuded of troops. It is now again a military station of some 
tnifHjrtance, and a very large railway centre. But its industrial 
de\elopment has been unique in northern India. Starting with 
a government harness factory, the manufacture of leather goods 
j ill every form has attained the position of a first-class industry. 
There are also large cotton-mills, a woollen manufactory with a 


world-wide reputation and a number of engineering and other 
minor industries. Extensive city improvements have been launched 
in order to keep pace with the sanitary requirements of the grow- 
ing labour force. On the outskirts of the city is a fine agricul- 
tural college and demonstration farm. The population of the city 
and cantonment in 1941 was 487,324. 

The name of Cawnpore is indelibly connected with the blackest 
episode in the history of the Indian Mutiny — ^the massacre here in 
July 1857 of hundreds of women and children by the Nana Sahib. 
The entrenchment, where General Sir H. M. Wheeler with his 
small band of soldiers and the European and Eurasian residents 
were exposed for 21 days to the fire of the mutineers, is merely 
a bare field. About three-quarters of a mile away, on the banks 
of the river Ganges, is the Massacre Ghat. A grassy road between 
banks 10 to 12 ft. high leads down to the river, and it was among 
the trees on these banks that the murderers concealed themselves 
and shot down the little garrison as soon as they were embarked 
in the boats which were to take them to safety. On the Ghat 
itself, or temple steps down to the water, some 600 helpless people 
were slain, in spite of a promise of safe conduct from the Nana. 
The remaining 200 victims, who had escaped the bullets of the 
siege and survived the butchery of the river bank, were massacred 
afterwards and cast down the famous well of Cawnpore, which is 
now marked by a memorial and surrounded by gardens. The 
memorial is crowned by the figure of an angel in white marble, 
and on the wall of the well itself is the following inscription: 

Sacred to the per|)etual Memory of a great company of Christian 
jieoplc, chiefly Women and Children, who near this spot were cruelly 
murdered by the followers of the rebel Nana Dhundu Pant, of Hithur, 
and cast, the dying with the dead, into the well below, on the xvth 
day of July, MDCCCLVII. 

The District of Cawnpore is situated between the Ganges and 
Jumna rivers, and is a portion of the well-watered and fertile tract 
known as the Doab, the total area being 2,372 sq.mi. The general 
inclination of the country is from north to south. Besides the 
two great rivers, the principal streams are the Arand or Rhind, 
the Kavan or Singar, the Isan and the Pandu. The district is 
watered by four branches of the Ganges canal. The population in 
1941 was 1,556,247. 

CAXTON, WILLIAM (c. 1422-1401), the first EngUsh 
printer, was born somewhere in the Weald of Kent. The name, 
which was apparently pronounced Cauxton, is identical with 
Causton, the name of a manor in the parish of Hadlow. The date 
of Caxton’s birth was arbitrarily fixed in 1748 by Oldys as 1412. 
Blades,’ however, inferred that in 1438, when be was apprenticed 
to Robert Large, he would not have been more than 16 years of 
age. Robert Large was a rich silk mercer who became lord mayor 
of London in 1439, and the fact of Caxtou’s apprenticeship to him 
argues that Caxton’s own parents were in a good position. When 
I^rge died in 1441, Caxton was probably sent direct to Bruges, 
then the central foreign market of the Anglo-Flemish trade, for 
he presently entered business there on his own account. In 1450 
his name appears in the Bruges records as standing joint surety 
for the sum of £100; and in 1463 he was acting governor of the 
company of Merchant Adventurers in the Low Countries. This 
association, sometimes known as the “English Nation,” was domi- 
nated by the Mercers’ Company, to the livery of which Caxton 
had been formally admitted in London in 1453. In 1464 he was 
appointed to negotiate with Philip, duke of Burgundy, the renewal 
of a treaty concerning the wool trade, which was about to expire. 
These attempts failed, but he was again employed in a similar 
but successful mission in Oct. 1468 to the new duke, Charles the 
Bold, who had just married Princess Margaret of York, sister 
of Edward IV. The last mention of Caxton in the capacity of 
governor of the “English Nation” is on Aug. 13, 1469, and it was 
probably about that time that he entered the household of the 
duchess Margaret, possibly in the position of commercial adviser. 

He had already begun his translation of the popular mediaeval 
romance of Troy, The Recuyell of the Historyes of Troye, from 
the French of Raoul le Fevre; and. after laying it aside for some 
time, he resumed it at the wish of the duchess Margaret, to whom 
the ms. was presented. From July 1471 until after Midsummer 
1472 Caxton was in Cologne, and it was there, as his disciple 
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Wynkyn de Wordc tells tis, that he learned the art of printing. 
On his return to Bruges, he set up a press, in partnership with 
Colard Mansion, and there his Recuyell was printed in 1474 or 
1475. His second book, The Game and Playe of Chesse, from 
the Liher de ludo scacchorum of Jacobus de Cessolis through the 
French of jehan de Vignay, was finished in 1474, and printed in 
1476; the last book printed by Mansion and Caxton at Bruges 
was the Quatre derrenieres 
choseSy an anonymous treatise 
usually known as De quattuor 
novissimis. 

Then Caxton returned to Eng- 
land and established himself, at 
Michaelmas, 1476, in the al- 
monry at Westminster at the sign 
of the Red Pale. The first known 
piece of printing issued from 
the Caxton press in England is 
an Indulgence printed by Caxton 
and issued by Abbot Sant on Dec. 

13, 1476, which was discovered 
in the Record Office in 19;: 8 by 
Mr. S. C. Rat cliff e. The first 
dated book printed in England 
was Lord Rivers’ translation (re- 
vised by Caxton) of The Dictes caxton's device, consisting of 
and sayenges of the phylosophers his initials and trade mark. 
(1477) (5ce Black Letter). The found in 11 of his 102 books 
date, Nov. iS, 1477, is given and broadsides, it is s'/a^xA'/a" 
in the colophon to the copy in the John Rylands Library, Man- 
chester, the only one which possesses the colophon. Irom this 
time until his death Caxton was busy writing and printing. His 
services to English literature, apart from his work as a printer (see 
Typography), are very considerable. His most important origi- 
nal work is an eighth book added to the Polychrotiicon (vol. viii. in 
the Rolls Series edition) of Ralph Higden. Caxton revised a,nd 
printed John of Tre visa’s work, and brought down the narrative 
himself from 1358 to 1460, using as his authorities Fasciculus 
temporum, a popular work in the 15th century, and an unknown 
Aureus de universo. He printed Chaucer’s Canterbury Tales 
(1478? and 1483), TroUus and Creseide (i 483 ?)i Ihe House of 
Fame (1483?), and the translation of Boethius (1478?); Gower’s 
Cunfessio Amantis (1483), and many poems of Lydgate. His press 
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Colophon to caxtoh’s ••dictes andsayenges of the phylos- 

OPHERS" ( 1477 ), THE FIRST BOOK PRINTED IN ENGLAND TO BEAR A 


The colophon, «n Insoriptlon pUood at the end of a book In early tlmaa, 
oontalnad Information now usually found on the title page 

was, however, not worki^d for purely literary ends, but was a com- 
mercial speculation. For the many service-books which he printed 
there was no doubt a sure sale, and he met the taste of the upper 
classes by the tales of chivalry which issued regularly from his 
press. He printed Malory’s Morte Arthur, and himself trans- 
lated from the French the Bokc of Histories of Jason (1477?), 
The Uistorye of Reynart the Foote (from the Dutch, 1481 and 
148Q?), Godfrey of Boloyne or The Siege and Conqueste of 
Jherusalem (1481 )t The Lyf of Charles the Grete (1485), The 
Knyght Parys and, the Fayr Vyetme (141^5)1 Blanchardyn and 


Eglantine (1489?), The Foure Sonnes of Aymon (1489?); also 
the Morale Proverbs (1478), and the Fayttes of Armes and of 
Chyualrye (1489) of Christine de Pisan. The most ambitious 
production of his press was perhaps his version of the Golden 
Legend, the translation of which he finished in Nov. 1483. It is 
based on tiie lives of the saints as given in the 13th century 
Legenda aurea of Jacobus de Voragine, but Caxton chiefly used 
existing French and English versions for his compilation. The 
book is illustrated by 70 woodcuts, and Caxton says be was only 
encouraged to persevere in his laborious and expensive task by the 
liberality of William, carl of Arundel. The idleness which he so 
often deprecates in his prefaces was no vice of bis, for in addition 
to his voluminous translations his output as a printer was over 
18,000 pages, and he published q 6 separate works or editions of 
works, with apparently little skilled assistance. 

The different founts of type used by Caxton are illustrated by 
Blades and Duff, and there is an excellent selection of Caxtons in 
the British Museum and in the University library at Cambridge. 
His books have no title-pages, and from 1487 onwards arc usually 
adorned with a curious device, consisting of the letters W.C. 
separated by a trade mark, with an elaborate border above afad 
below. The flourishes on the trade mark have been fancifiilly 
interpreted as S.C. for Sancta Colonia, implying that Caxton learnt 
his art at Cologne, and the whole mark has been read as 74, for 
1474, the date of his first printed book. This device was subse- 
quently adopted with small alterations by his successor at the 
Westminster press, Wynkyn dc Worde. The linst of his books 
containing woodcut illustrations was his Myrrour of the World 
(14S1), translated from Vincent dc Beauvais, but he had used a 
woodcut initial letter in his broadside Indulgence printed in 1476. 

No rtxord of Caxton's marriage or of the birth of his children 
has been found, but Orarcl Croppe was separated from, his wife 
Elizabeth, daughter of William Caxton, before 1496, when Croppe 
made certain claims in connection with his father-in-law’s will. 

Bibliockaimiy. — Earlirr biographies of Caxton were superseded by 
the work of William Blades, whose Life and Typography of Wdltam 
Caxton (i86i-4>3) remains the standard authority. It contains a 
bibliography of each of the works issueil from Caxton*s press. For 
later discoveries see £. Gordon Duff, William Caxton (1905) and li. R. 
Plomer, William Caxton figas). Many of Caxton’s translations are 
available in modern reprints. 

CAYAPAS, a tribe of South American Indians, belonging to 
the Barbacoan (q.v.) linguistic stock or sub-stock. Their habitat 
is the lower Cayapas river and adjacent coasts in northern Ecua- 
dor. Traditionally they formerly lived in the upland region about 
Quito, moving to the coast a short time before the first appearance 
of Europeans. 

They became much mixed with Negroes, and relatively little of 
their original culture survives. 

See S. A. Barrett, “The Cayapa Indians of Ecuador” (Museum of 
the American Indian, Indian Notes and Monographs, no. 40. New 
York, 1925). 

CAYENNE, capital of French Guiana, is a port standing at 
the northwestern end of the “isle of Cayenne” formed by the 
estuaries of the Cayenne and the Mahoury rivers. Its plan is thfit 
of a rectangle lying along the sea-front. Its streets, built on a 
rectangular pattern, are lined by brick or wooden houses of one or 
two stories. I'he church of the Holy Saviour and the Jesuits’ 
house arc of some antiquity; and there are other interesting build- 
ings, including the Prefecture, around the Place d’Armes. To 
the west, Mont C6p6rou and the Fort Saint-Michel dominate the 
harbour. 

Suitably purified water is available at the rate of .•Jtooo cu.m, 
per day. Fever is kept down by draining the marshes and by 
spraying DDT. 

The sea wind mitigates the heat, and the climate, though humid, 
is healthful. Population (1946) 10,961. 

The harbour is liable to be silted up, and there is a bar at the 
entrance, allowing only 3.80 m. of draught at high tide. There 
is a metal wharf, but big ships unload at Larivot (a few kilometre- 
distant) or at the lies du Salut. Once a month a ship goes l)C- 
tween Cayenne and Fort de France (Martinique), and aircrati 
of the New Vork-Bueno.s Aires line land four times a week at th* 
aerodrome. 
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An avenue running along the sea-front joins Cayenne to the 
suburbs of Chaton and Montabo, where are the buildings of the 
Institut Fran^ais d’Amerique Tropicale and the Institut Pasteur. 
(For history, see Guiana.) (Hu. De.) 

CAYEJXflE PEPPER (Guinea Pepper, Spanish Pepper, 
Chilly), a preparation from the dried fruit of various species of 
Capsicum, a genus of the family Solanaceae. The true peppers 
are members of a totally distinct family, Pipcraceae. The fruits 
of Capsicum have a strong, pungent flavour. The capsicums 
bear a grccnish-whitc flower, with a star-shaped corolla and five 
anthers standing up in the centre of the flower like a tube, through 
which projects the slender style. The podlike fruit consists of an 
envelope at first fleshy and aherwards leathery, within which are 
the spongy pulp and several seeds. The plants are herbaceous or 
shrubby; the leaves are entire, and alternate, or in pairs near one 
another; the flowers are solitary and do not arise in the leaf-axils. 
'Fhcrc are about 30 species, natives of Central and South Amer- 
ica. In the United States chief production is in Louisiana and 
South Carolina. The output is about 1,000,000 lb. dried. The 
j)rincipal source of cayenne pepper is C. annuum, the spur or goat 
pepper, a dwarf shrub, a native of South America, but commonly 
cultivated in the East Indies. It produces a small, narrow, bright 
red pod, having very pungent properties. 

Chillies, the dried fruit of capsicums, arc used to make chilly- 
vinegar, as well as for pickles. Cayenne pepper is manufactured 
from the ripe fruits, which arc dried, ground, mixed with wheat 
flour and made into cakes with yca.st; the cakes are baked till 
hard, like biscuit, and then ground and sifted. 

Chillies have been in use from time immemorial; they arc 
eaten in great quantity by the people of Guiana and other warm 
countries and in Europe are consumed both as a spice and as 
medicine. 

CAYEY, an interior town of Puerto Rico. Pop. (1950) 18,402, 
an increase of 227% over 1940. The population of the municipal 
district in 1950 was 36,634. 

The altitude is 1,400 ft.; average temperature about 71*^ F. 
C'aycy, one of the most healthful towns of the island, is on the 
military highway built by Spain diagonally across the island from 
San Juan on the Atlantic ocean to Ponce on the Caribbean sea. 
One of the branches of this highway extends to Guayama and 
another to Salinas, both on the Caribbean. 

Because of its healthful climate the Spanish rulers established 
a military post there; the Americans succeeding them used it as 
a U.S. army post. 

I'he town is the centre of a region where tobacco and coffee 
of superior quality are produced, and has many warehouses and 
factories. 

CAYLEY, ARTHUR (1821-1895), English mathematician, 
was bom at Richmond, Surrey, on Aug. 16, 1821. He entered 
Trinity college, Cambridge, as a pensioner, became a scholar in 
May 184c, senior wrangler, first Smith’s prizeman and fellow of 
IVinity in 1842 and a major fellow in 1845. In 1846, he entered 
at Lincoln’s Inn, and became a pupil of the conveyancer Mr. 
Christie. While practising law he met J. J. Sylvester, and the 
two spent much time profitably discussing mathematics. He was 
called to the bar in 1849, and remained at the bar till he was 
elected to the new Sadlerian chair of pure mathematics at 
Cambridge in 1863, when he married Susan, daughter of Robert 
Moline of Greenwich. He held this chair till his death, on Jan. 

^895* His 800 mathematical papers, published in 13 large 
quarto volumes by the Cambridge University press, treat of nearly 
every subject of pure mathematics, and of theoretical dynamics 
and spherical and physical astronomy. He was as much a geome- 
trician as^ an analyst. Of special mention are his ten memoirs on 
quantics in which he developed the theory of algebraic invariants 
(^854-78), his creation of the theory of matrices, his researches 
on the theory of groups, his memoir on abstract geometry, the 
geometry of n-dimensional space, a subject which he created, his 
introduction to geometry of the "absolute,” his researches on the 
higher singularities of curves and surfaces, the classification of 
cubic curves, additions to the theories of rational transformation 
and correspondence, the theory of the twenty-seven lines that lie 


on a cubic surface, the theory of elliptic functions, the attraction 
of ellipsoids, and the British a.ssociation reports, 1857 and 1862, 
on recent progress in general and special theoretical dynamics, and 
on the secular acceleration of the moon’s mean motion. Com- 
petent judges have compared him with Leonhard Euler for his 
range, analytical power and introduction of new and fertile theo- 
ries. He received nearly every academic distinction that can be 
conferred upon a man of science. His nature was noble and 
generous, and the universal appreciation of this fact gave him 
great influence in his miiversity. His recreations were the Vic- 
torian classics, water-colour sketching and architecture. His 
portrait, by Lowes Dickinson, was placed in the hall of Trinity 
college in 1874, and his bust, by Henry Wiles, in the library 
of the same college in 18S8. 

CAYLUS, ANNE CLAUDE, Comte de. Marquis d’Ester- 
nay, baron de Bransac (1692-1765), French archaeologist and 
man of letters, was born in Paris. His mother, the comtesse de 
Caylus (1673-1729), was a cousin of Mme. de Maintenon, who 
brought her up like her own daughter. She wrote valuable 
memoirs of the court of Louis XIV entitled Souvenirs; these 
were edited by Voltaire (1770) and by many later editors, notably 
by Ch. Assclineau (i860). Caylus vras on active service with the 
French army from 1709-14. After the Peace of Rastadt he trav- 
elled in Italy, Greece, the East, England and Germany. He be- 
came an active member of the Academy of Painting and Sculpture 
and of the Academy of Inscriptions. Among his works are Recueil 
d^antiquitis igyptiennes, itrusques, grecques, romaines et gauU 
oises (7 vol. 1752-67), Numismata Aurea Imperatorum Roman- 
orum, and a Mdmoire (1755) on the method of encaustic painting 
with wax mentioned by Pliny, which he claimed to have redis- 
covered. Caylus was himself an admirable engraver; he also 
caused engravings to be made of Bartoli’s copies from ancient 
pictures. He encouraged young artists, but his patronage was 
somewhat capricious. Diderot expres.sed this fact in an epigram in 
his Salon of 1765 : "La mort nous a delivr^s du plus cruel des ama- 
teurs.” The Comte de Caylus had quite another side to his char- 
acter. 

He had a thorough acquaintance with the gayest and most 
disreputable sides of Parisian life, and left a number of more 
or less witty stories dealing with it. These were collected (Am- 
sterdam, 1787) as his Oeuvres badines computes. The best of 
them is the Histoire de M. Guillaume, cocker (c. 1730). 

CAYMAN (or Caiman), the name applied to the broad- 
snouted crocodilians of South America. The black cayman (Mel- 
anosuchus niger) of the Amazon is a large species, reaching 16 
ft. in length. Other smaller species (Caiman spp.) are extremely 
abundant in tropical America. (See Crocodilian.) (K. P. S.) 

CAYMAN ISLANDS) three low-lying islands in the West 
Indies, Grand Cayman, Little Cayman and Cayman Brae, are 
between 79® 44' and 81® 27' W. and 19® 15' and 19® 45' N., a de- 
pendency of Jamaica, vrhich lies x 10-156 mi. E.S.E. Grand Cay- 
man, a flat rock-bound island protected by coral reefs, is approxi- 
mately 20 mi. long and 8 mi. broad at a maximum. It has two 
towns, Georgetown and Boddentown. Little Cayman and Cayman 
Brae are both about 60 mi. N.E. of Grand Cayman. While the 
soil is shallow and not infertile, commerce is dependent almost 
exclusivdy on the various marine industries. The thatch palm 
Thrinax argentea is used for the manufacture of thatch rope for 
export to Jamaica, but the main industry is the catching of 
turtles, sharks and sponges. The export of phosphate, coconuts 
and sisal has ceased, l^cal mahogany is used to build yachts 
and schooners. 

The government is administered by a commissioner, and the 
laws passed by the local legislature are subject to the assent of 
the governor of Jamaica. Pop. (census 1943) 6,670. Land area 
93 sq.mi. 

The islands were discovered by Columbus, who named them 
Tortugas, from the turtles with which the surrounding seas 
abound. They were never occupied by the Spaniards and were 
colonized from Jamaica by the BritisL 

CAYUGA AND SENECA CANAL: see New Yobk 
State Barge Canal System. 
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CAYUSE, an Indian tribe (of the Waiilatpuan linguistic fam- 
ily), that formerly inhabited northeastern Oregon and part of 
Washington and was noted for its horses and warlike character. 

They were closely allied with the Wallawalla and Nez Perc6s 
tribes, and there was a great deal of intennarriage, particularly 
w'ith the latter tribe. The Cayusc signed the treaty of 1855 estab- 
lishing the Umatilla reservation, where they then lived. The 
tribe’s population was officially given as 404 in 1904, but no Cayu.se 
of pure blood was found on the reservation at the begiiming of the 
20th century. 

Marcus Whitman, who had e.stablished a mission near the pres- 
ent city of Walla Walla, Wash., in 1838, his wife and 12 others 
were massacred in an attack by the Cayuse in 1847. The Indians 
blamed Whitman, who was a doctor, for the large number of 
deaths caused by disease. Volunteer troops carried on a prolonged, 
indecisive campaign against the tribe until five Indians, who con- 
fessed to the murders, were voluntarily surrendered in 1850. 

In the western states of the United States the term cayuse re- 
fers to an Indian pony. In Three Thousand Miles Through the 
Rocky Mountains (i86g), A. K. McClure used the word in this 
sense in his remark that “Twice our kiyu.se broke nearly out of 
the harnass. . . . The kiyuse is never perfectly tamed.” 

C A YU V AVAN, a linguistic stock of South American Indians 
compri.sing but a single tribe. The validity of this stock is doubt- 
ful. The Cayuvavas formerly lived in northern Bolivia on and 
west of the Mamore river for some 60 mi. above its confluence with 
the (xuapore. I'he surviving remnants are now mainly settled at 
the mission of Exaltacion de Santa Cruz. The Indians of this 
group were sedentary agriculturists, and known as the best canoe- 
men of the region. They appear to have retained little of their 
old culture and, like many of the tribes of this area, are very little 
known. 

See A. D’Orbigny, VHomme. Americain (Paris, 1839). 

CAZALES, JACQUES ANTOINE MARIE DE (1758- 
1805), French orator and politician, was born at Grenade in 
Ljuiguedoc, of a family of the lower nobility. Before 1789 he 
was a cavalry officer, but in that year was returned as deputy 
to the states general. In the Constituent Assembly he belonged 
to the section of moderate royalists who sought to set up a con- 
stitution on the English model, and his speeches in favour of 
retaining the right of war and peace in the king's hands and on 
the organization of the judiciary gained the applau.se even of 
his opponents. After the insurrection of Aug. 10, 1792, which 
led to the downfall of royalty, Cazales emigrated. He fought in 
the army of the Emigres against revolutionary France, lived in 
Switzerland and in England, and did not return to France until 
1803. He died on Nov. 24, 1805. His son, Edmond de Cazales, 
wrote philosophical and religious studies. 

Sec Disc ours de Cazalhs, ed. by Chare (1821), with an introduction; 
F. A. Aulard, Les Oraleurs de la Constituante (2nd ed., 1905). 

CAZALIS, HENRI (1840-1909), French poet and man of 
letters, was bom at Cormeilles-en-Pari.sis (Seine-ct-Oise). He 
wrote under the pseudonyms of Jean Caselli and Jean Labor. His 
oriental habits of thought earned for him the title of the “Hindou 
du Parnasse contemporain.” 

HLs works include: Chants populaires de VliaUe (1865) ; Vita trUtis, 
Riveries fantastiques, Romances sans musique (1865); Le Livre du 
niant (1872) ; Henry Regnault, sa vie et son oeuvre (1872) ; UlUusion 
(1875-93); Melancholia (1878); Cantique des cantiques (1885); Les 
Quatrains d*AUGazali (1896) ; William Morris (1897). See P. Bourget 
in Anthologie des poHes ]r. du XIX y siitcle (1887-88); J. Lemaitre, 
Les Contemporains (1889) ; E. Faguet in Revue bleue (Oct. 1893). 

CAZEMBE, the name of an African kingdom which was 
situated south of Lake Mweru and north of Lake Bangweulu, be- 
tween 9*^ and ii® S. In 1894 it was divided between Northern 
Rhodesia and Belgian Congo. The Cazembe kingdom was named 
after Muata Cazembe, the hereditary name of its ruler. It was 
founded by the Baluba, who formed a powerful state in the Kasai 
region. Muata Yamvo, the Baluba ruler, desiring to control the 
salt deposits of the Bangweulu, conquered the area early in the 
17th century. Baluba formed the aristocracy of the conquered 
country, and a Baluba was appointed ruler with the title Muata 
Cazembe. Although autonomous in its political affairs, Cazembe 


remained nominally dependent on the Baluba state until 1875. 
Economically, the country was well developed on account of its 
ivory trade monopoly with Arabs and Portuguese on the east 
coast. Also, the copper mines of Katanga were an important 
source of wealth. (Under European control the Katanga copper 
mines develof)ed into large industries which in 1953 supplied about 
one-sixth of the world’s production.) About 1875 the Baluba 
dynasty was overthrown by Msiri, an cast African adventurer 
of the Nyamwezi tribe, who conquered Cazembe and the adjacent 
areas. After Msiri ’s death the kingdom disintegrated rapidly. 
Cazembe was first visited in 1796 by Manoel Caetano Pereira, a 
Portuguese merchant; F. J. M. de Lacerda visited Cazembe in 
1798 and David Livingstone in 1868. The Cazembe dynasty still 
.survives in the p)aramount chieftaincy of the Balunda tribe in the 
Kawambwa district of Northern Rhodesia, where the present 
Cazembe is a descendant of the ancient kings. 

See Brohez, “Ethnographic katangaisc,” Bulletin, SocUU Beige de 
Geographic (Brussels, 1909); R. F. Burton (ed.), The Lands of the 
Cazembe (London, 1873). (H. A. Wf.; X.) 

CAZIN, JEAN CHARLES (1841-1901), French painter, 
was born at Samer, Pas-de-Calais, May 25, 1841, and died at.Lc 
Lavandou, Var, March 27, 1901. He studied in Paris and at 
Tours and in 1871 was persuaded by Alphonse Legros (g.v.l to 
go to Fmgland. I'hcre he made designs for the Fulham pottery 
and, more im(H)rtant, came under the sway of the Pre-Raphaelites, 
whose influence shows in his earlier religious pictures, such fis 
“Hagar and Ishmael’^ (1880, Luxembourg). 

Later he turned to idealistic laiidsra()e with subordinate figures, 
in the general tradition of J. F. Millet and of J. B. C. Corot {e.g., 
“Souvenir de fete” [1881, Petit Palais, Paris] and “Joumee faitc” 
[j888, Lyons]). 

See L. B^n^dite, J.-C. Cazm (Paris, 1901). 

CAZOTTE, JACQUES (1719-1792), French author, was 
bom at Dijon. He was educated by the Jesuits, and at 27 ob- 
tained a public office at Martinique, returning to Paris in 1760 
with the rank of commissioner-general. The most famous of his 
works is the Diable amoureux (1772), a tale with a Spanish setting 
in which the hero raises the devil. About 1775 Cazotte embraced 
the views of the Illuminati, declaring himself possessed of the 
power of prophecy. It was upon this fact that La Harpe based 
his famous jeu d*esprii, in which he represents Cazotte as prophe- 
sying the most minute events of the Revolution. On the discovery 
of some fantastic letters in Aug. 1792, Cazotte was arrested; and 
though he escaped for a time through the heroism of his daughter 
he was executed on Sep>t. 25. 

Other works by Cazotte are Les MUle et une fadaises (1742; Eng. 
trans. 1927); and a prose epic OUivier (1762). The only complete 
edition is the Oeuvres badines et morales, historiques et philosophiques 
de Jacques Cazotte (1816-17), though more than one collection ap- 
peared during his lifetime. An edition de luxe of the Diable amoureux 
was edited (1878) by A. J. Pons, and a selection of Cazotte’s Contes, 
edited (1880) by Octave Uzanne, is included in the series of Petits 
Conteurs du XV I W sUcle, The best notice of Cazotte is in the 
lUuminis (1852) of G6rard de Nerval. 

CAZUNGO: see Angola. 

"C’’ BATTERY is an electric battery, used in radio circuits. 
It is connected between the cathode or negative electrode and the 
grid of a vacuum tube and supplies a direct voltage to the grid. 

CEANOTHUS, a showy genus of North American shrubs 
and woody vines of the buckthorn family (Rhamnaceae), com- 
prising more than 50 species found chiefly in the Pacific coast 
region, 30 of which are native to California. The small white or 
blue flowers are home in handsome dense panicles or umbels. Sev- 
eral are grown as garden plants. Only two species occur east of the 
Rocky mountains — the New Jersey tea (C. americanus) , so called 
because it.s leaves were used as tea during the American Revolu- 
tion, and C. ovatus. The genus attains its maximum development 
in the foothills and mountains of California, often constituting a 
considerable part of the chaparral. Noteworthy representatives 
are the California lilac and the Oregon tea-tree {qq.v.). 

See M. Van Rens.selaer and H. £. McMinn, Ceanothus, xii, 1-308, 
iilus. (1942). 

CEARA, a northern maritime State of Brazil, bounded north 
by the Atlantic, east by the Atlantic and the States of Rio Grande 
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do Norte and Parafba, south by Pernambuco, and west by 
Piaui, and having an area of 57 » 37 i sq. miles. It lies partly 
upon the northeast slope of the great Brazilian plateau, and 
partly upon the sandy coastal plain. Its surface is a succession of 
great terraces, facing north and northeast, formed by the denuda- 
tion of the ancient sandstone plateau which once covered this 
part of the continent; the terraces are seamed by watercourses, 
and their valleys broken by hills and ranges of highlands, usu- 
ally described as mountain ranges, but in fact only the remains 
of the ancient plateau, capped with horizontal strata of sandstone 
and having a remarkably uniform altitude of 2,000 to 2,400 ft 
The flat top of such a range is called a ckapada or taboleiro, and 
its width in places is from 32 to 56 mi. 

The boundary line with Piaui follows one of these ranges, the 
Serra Ibiapaba, which unites with another range on the south- 
ern boundary of the state known as the Serra do Araripe. An- 
other range, or escarpment, crosses the state from east to west, 
hut is broken into two principal divisions, each having several 
local names. These ranges are not continuous, the breaking down 
of the ancient plateau having been irregular and uneven. The 
higher ranges intercept considerable moisture from the southeast 
trade winds, and their flanks and valleys are covered with forest, 
but the plateaus are either thinly wooded or open campo. These 
upland forests are of a scrubby character and are called caatingas. 

The sandy, coastal plain, with a width of 12 to t 8 mi., is nearly 
bare of vegetation; behind there is a more elevated region with 
broken surfaces and sandy soil which is amenable to cultivation 
and produces fruit, cotton and most tropical products when con- 
ditions arc favourable. The rivers of the state are small and, with 
one or two exceptions, become completely dry in the dry season. 
T'he largest is the Jaguaribe, which flows entirely across the state 
in a northeast direction with an estimated length of 210 to 465 
mi. The year is divided into a rainy and dry season, the rains 
generally beginning in October and lasting until December. The 
soil of the interior is thin and porous and does not retain moisture; 
consequently the long, dry season turns this part of the country 
if do a barren waste, relieved only by vegetation along the river 
cour.ses and mountain ranges and by the hardy, widely distrib- 
uted carnauba palm (Copernicia cerifera)^ which in places forms 
groves of considerable extent. Sometimes the rains fail altogether, 
:tnd then a drought (seca) ensues, causing famine and pestilence 
througiiout the entire region. The most destructive droughts re- 
corded were those of 1711, 1723, 1777-78, i7<)0, 1825, 1844-45 
and i877-7g, Ihe last' mentioned destroying nearly all the livestock 
in the slate and causing through .starvation and pestilence the 
deaths of nearly 500,000 persons — more than half the population — 
while thou.saiids more were obliged to emigrate to other stales. 

1'here arc two lines of railway running inland from the coast: 
the Baturite line from Fortaleza to Crato, in the southern part 
of the state, and to Patos in the state of Paraiba; and the Sobral 
line from Caniocim to Crateus, about 210 mi. The railways were 
huilt by the national government after the drought of 1877-79 
to give work to the starving refugees. Great dams are also being 
constructed and extensive irrigation systems laid out. 

Only a very small percentage of the population, which numbered 
2,735,702 (1950 census), is of European origin, tJhe large majority 
being mestizos. There are few Negroes. 

The state of Ceara became a bishopric of the Roman Catholic 
Church in 1853, the bishop having his residence at Fortaleza. The 
state is represented in the national congress by 3 senators and 17 
deputies. The capital, Fortaleza, sometimes called Ceara, is the 
|>rinripal commercial centre and shipping port. Its population was 
213,604 and that of the municipio was 280,084 in 1950. The prin- 
cipal towns are Aracati, Baturiti, Acarad, Crato, Maranguape and 
bobral. 

The territory of Ceari included three of the capitanias origi- 
nally granted by the Portuguese crown in 1534. The first attempts 
to settle the territory failed, and the earliest Portuguese settle- 
ment was made near ^e mouth of the Rio Camocim in 1604. The 
I rench were already established on the coast, with their head- 
<iuarters at St. Louis, now Maranhao. Cear& was occupied by 
the Dutch from 1637 to 1654, and became a dependency of Per- 


nambuco in 1680; this relationship lasted unto 1799, when the 
capitania of Ceara was made independent. The capitania became 
a province in 1822 under Dom Pedro I. A revolution followed in 
1824, the president of the province was de^xised 15 days after his 
arrival, and a republic was proclaimed. Internal dissensions broke 
out, the new president was assassinated, and after a brief reign 
of terror the province resumed its allegiance to the empire. Ceara 
was one of the first provinces of Brazil to abolish slavery. 

Bibliography. — Rodolpho Thcophilo, Historia da Secca do Ceard, 
1877 a 1880 (Fortaleza, 1883) ; Elizabeth Aga.ssiz and Louis Agassiz, 
A Journey in Brazil (Boston, i86g) ; George Gardiner, Travels in the 
Interior of Brazil (1846) ; C. F. Hartt, Geology and Physical Geog^ 
raphy of Brazil (Bo.ston, 1870) ; H. H. Smith. Brazil: the Amazon 
and the Coast (1879) ; Pierre Denis, Brazil (New York and London, 
1911); I. W. McConnell, “Irrigation in Brazil,” BulL Pan-Am. Union, 
vol. liii. pp. 68S-706 (1924) ; R. C. Mossman, “The Climate of Sao 
Paulo and Ceara,” Quart. Jour., Roy. Met. Soc., vol. xlv, pp. 53-63, 
69-79; F. W. Friese, “The Drought Region of Northeastern Brazil,” 
Geogr. Rev., vol. xxviii, pp. 363-78 (1938). (R. d’E. ; X.) 

CEAWLIN (d. 593), king of the West Saxons, included, in 
the Anglo-Saxon Chronicle, among the “Bretwaldas” or .specially 
powerful kings, succeeded his father Cynric in 560. He took Sil- 
chestcr, and moving eastward Ceawlin and his brother (.’utha 
defeated the forces of Acthelberht, king of Kent, at the battle of 
Wibbandun in 568. In 577 be led the West Saxons from Win- 
chester towards the Severn valley; gained a victory over three 
British kings, Conmail, Condidan and Farinmail, at Dcurham and 
added the district round Gloucester, Bath and C'ircncesior to his 
kingdom, thus isolating the Britons of Cornwall from those of 
Wales. A further advance was begun in 583. Uriconium, a town 
near the Wrekin, and Pengwym, the modem Shrew.sbury, were 
destroyed, but Ceawlin was defeated by the Britons at Fethanleag 
or Faddiley, near Nantwich, and his progress was cifectually 
checked. Internal strife among the West Saxons followed. In 
591 Ceawlin lost the western part of his kingdom; in 592 he was 
defeated by his nephew, Ceolric, at Waiiborough, driven from 
Wessex and was killed in 593. 

Sec Two of the Saxon Chronicles, ed. by C. Plummer (Oxford, 
1892 ) ; E. Guest, Origines Celticae, vol. ii (1883). 

CEBES, the name of two Greek philosophers, (i) Cebks of 
Cyzicus, mentioned in Athenaeus (iv, 156 d), seems to have been 
a Stoic, who lived during the reign of Marcus Aurelius. Some 
would attribute to him the Tabula Cebetis (sec below), but 
as that work was well known in the time of Lucian, it is probably 
to be placed earlier. (2) Cebes of Thebes, a disciple of Socrates 
and Philolaus. He is one of the speakers in the Phaedo of Plato, 
in which he is represented as an earnest seeker after virtue and 
truth, keen in argument and cautious in decision. Three dialogues, 
the the ^pbvixos and the ITipaf or Tabula, are ascribed 

to him by Suidas and Diogenes Laertius. The two former are lost, 
and most scholars deny the authenticity of the Tabula on the 
ground of material and verbal anachronisms. They attribute it 
either to Cebes of Cyzicus (above) or to an anonymous author, 
of the ist century a.d., who assumed the character of Cebes of 
Thebes. In the form of an interpretation of an allegorical picture 
in the temple of Cronus at Athens or Thebes, it develops the 
Platonic theory of pre-existence, and shows that true education 
consists in the formation of character. 

The Tabula has been translated both into European languages and 
into Arabic (the latter published with the Greek text and Lat. trans. 
liy Salma.sius in 1640) ; Kng. trans. by H. £. Seebohm (Chipping 
Camden, 1906). It is usually printed together with Epictetus. Sepa- 
rate eds. by S. S. Jerram (with intro, and note.<(, 1878), C. Prachter 
(1893) and many others. See Zeller’s History oj Greek Philosophy- 
F. Klopfer, De Cebetis Tabula (1818-22) ; C. Prachter, Cebetis Tabula 
quanam aetate conscripia esse vidcatur (1885) ; R. T. Clark, Characters 
of Theophrastus, etc. (1909). 

CEBU (Bisayan Sugbu), the second of the 21 chartered Phil- 
ippine cities in rank of population, 167,411 in 1948 (an increase 
of 101,909 since 1918) is in the island province of Cebu, of which 
it is the capital and is on the east coast. 

Cebu is one of the most historic points in the Philippines. A 
native village had long existed on the site of the present city 
when Magellan, commander of the first world encircling expedi- 
tion, landed there on April 7, 1521. Opposite the site lies 
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Mactan Island (whose northwest shore forms the harbour’s 
outer rim) where he met the native chief, Sicatuan, where each 
sealed a truce compact with his own blood and where, despite the 
compact, the (!rcat navigator lost his life. The image of Santo Nino 
(the Holy Child), now housed in theAugustinian church, is said to date 
from that period. The next distinguished foreign visitor was Miguel 
L6pez dc Legazpi, who arrived with some Augustinian friars, inclu^ng 
IJrdancta, in 1565; and for the ensuing six years Cebu was the capital 
of whatever jK)rtion of the I'hilippincs the Spaniards ruled. That dis- 
tinction ceaserd with Legazpi’s removal to what is now Manila; but 
Cebu has continued to be an important centre for the Bisayas, rivalled 
by Iloilo alone, which the former has now far outstripped. Toward the 
end of the i8tb century the Roman Catholic cathedral was completed. 
Cebuanf)s took a prominent part in the insurrections against both 
Spain and the Dnited States; but Cebu has prohted immensely by the 
American uciupation and its wade .streets, motor roads, modem build- 
ings and public .school .system arc but a few of the results. 

Cebu was open to foreign trade in i86.^ It had long been a port 
of entry and its harbour Is amply protected from the typhoons 
and baguios to which the region is subject. The city is also the 
principal one on the railway which skirts the province’s eastern 
coast. An extensive maritime trade is carried on with Manila and 
Leyte, Rohol and the Negros provinces, Mindanao and elsewhere. The 
chief exports are abaca (Manila hemp), tobacco, .sugar and copra. 
Manufactures of pottery, fabrics, sugar sacks and salt are carried on. 

Cebu is a Roman Catholic Episcopal see and 137,555 of its ad- 
herents were rc{K)rted from there in 1939. The bishop’s palace, 
though small, is noted for it.s interior decorations. There were also 
reported from Cebu 2,071 memliers of the Independent Filipino 
Church, 2,139 Protestants. 1,262 Buddhists and several thousand of 
other, or no religious affiliation. Cebuano, the local Bisayan, is 
the vernacular. There is a provincial high school together with 
grade and parochial schools, a branch of the Philippine library and a 
meteorological station. 

CECCO D’ASCOLI (1257-1327), the popular name of 
Francesco dec.lt Stabili, a famous Italian cncyclopaedi.st and 
poet — Cecco being the diminutive of Francesco, and Ascoli, in 
the marshes of Ancona, the place of his birth. In 13 22 he wa.*? 
made professor of astrology at Bologna university, but, having 
written a commentary on the sphere of John de Sacrobosco 
(pub. Venice, 1518), in which he propounded daring theories con- 
cerning the agency of demons, he got into difficulties with the 
clerical party. He betook himself to Florence, where his attack on 
the Commedia oi Dante, and the Canzone Amore of Guido 
Cavalcanti sealed his fate. He was burned at Florence in 1327. 

His Acerba (from acervtis), an encyclopaedic poem (be.st cd. 
Venice, 1510), consists of four books in sesta rima, treating in 
order of astronomy and meteorology, of stellar influences, of 
physiognomy, of the vices and virtues of* minerals, of the love 
of animals, of moral, physical and theological problems. 

See G. Castclli, La Vita e le Optra di C, dAsevU (Bologna, 1892), 
and C. Lozzi, C. d Ascoli (1904). 

CECIL, the name of a famous English family. This house, 
whose two branches hold each a marquessate, had a great states- 
man and administrator to establish and enrich it. The first Lord 
Burghley’s many inquiries concerning the origin of his family 
created for it more than one splendid and improbable genealogy, 
although his grandfather is the first ascertained ancestor. In the 
latter half of the 15th century a family of yeomen or small gentry 
with the surname of ScyceJd, whose descendants were accepted by 
Lord Burghlcy as his kinsmen, lived on their lands at AUt yr 
Ynys in Walterstone, a Herefordshire parish on the Welsh 
marches. Of the will of Richard ap Philip Seyccld of Allt yr 
Ynys, made in 1508, one David ap Richard Seyccld, apparently 
his younger son, was overseer. This David seems identical with 
David Cysscll, Scisscld or Cecil!, a yeoman admitted in 1494 to 
the freedom of Stamford in Lincolnshire. At Stamford he pros- 
pered, being three times mayor and three times member of parlia- 
ment for the borough, and he served as sheriff of Northampton- 
shire in 1532-33. Remaining in the service of Henry Vlll. he 
was advanced to be yeoman of the chamber and sergeant-at-arms, 
being rewarded with several profitable leases and offices. By his 
first marriage David Cecil left at his death in 1536 a son and 
heir, Richard Cecil, who enjoyed a place at court as yeoman of 
the king’s wardrobe under Henry VIlI. and Edward VI. A gentle- 
man of the privy chamber and sometime sheriff of Rutland, Rich- 
ard Cecil hiul hte share at the distribution of abbey lands, St. 


Michael’s priory in Stamford being among the grants made to 
him. William Cecily only son of Richard, was bom, by his own 
account, in 1520, at Bourne in Lincolnshire. He advanced him- 
self first in the .service of the protector Somerset, after whose fall, 
his great abilities being necessary to the council, he was made a 
secretary of state and sworn of the privy council. In 1571 he was 
created Lord Burghlcy, and from 1572, when he was given the 
Garter, he was lord high treasurer and principal minister to Queen 
Elizabeth. By his first wife, Mary Cheke, sister of the scholar Sir 
John Cheke, tutor to Edward VI., he was father to Thomas, first 
earl of Exeter. By a second wife, Mildred Cooke, the most learned 
lady of her time, he had an only surviving son, Robert Cecil, 
ancestor of the house of Salisbury. 

Created earl of Exeter by James I., the second Lord Burghlcy 
was more soldier than statesman, and from his death to the pres- 
ent day the cider line of the Cecils has taken small part in public 
affairs. William Cecil, 2nd earl of Exeter, took as his first wife 
the Lady Roos, daughter and heir of the 3rd earl of Rutland of 
the Manners family. The son of this marriage inherited the barony 
of Roos as heir general, and died as a Roman Catholic at Naples 
in 1618 leaving no issue. A third son of the 1st earl was Edward 
&cil, a somewhat incompetent military commander, created in 
1625 Lord Cecil of Putney and Viscount Wimbledon, titles tl\at 
died with him in 1638, although he was thrice married. In t8oi 
a marquessate was given to the loth carl of Exeter, the story of 
whose marriage with Sarah Hoggins, daughter of a Shropshire 
husbandman, has been refined by Tenny.son into the romance of 
“The Lord of Burleigh.” This elder line is still seated at Burghlcy, 
the great mansion built by their ancestor, the first lord. 

The younger or Hatfield line was founded by Robert Cecil, the 
only .surviving son of the great Burghlcy’s second marriage. As a 
secretary of State he followed in his Lither’s .stei>s, and on the 
death of Elizabeth he may be said to have secured the accession 
of King James, who created him Lord Cecil of Essendine (1603), 
Viscount CraiiWne (1604), and earl of Salisbury (1605). Forced 
by tlic king to exchange his house of Theobalds for Hatfield, he 
died in 1612, worn out with incessant labour; before he could in- 
habit the house which he built upon bis new Hertfordshire estate. 
Of Burghlcy and his son Salisbury, “great ministers of state in the 
eyes of Christendom,” Clarendon writes that “their wisdom and 
virtues died with them.” The 2nd carl of Salisbury, “a man of 
no words, except in hunting and hawking,” was at first remarked 
for his obsequiousness to the court party, but taking no part in 
the Civil War came at last to sit in the Protector’s parliament. 
After the Restoration, Pepys saw him, old and discredited, at 
Hatfield, and notes him as “my simf)le Lord Salisbury.” The 7th 
carl was created marquess of Salisbury in 1789. 

Hatfield House, a great Jacobean mansion which has suffered 
much from restoration and rebuilding, contains in its library the 
famous series of state papers which passed through the hands of 
Burghlcy and his son Salisbury, invaluable sources for the history 
of their period. ( 0 . B.) 

(See also, Exeter, Earl, Marquess and Duke of; members 
of the Cecil family separately mentioned are: Burghley, William 
Cecil; Salisbury, Robert Arthur Talbot Gascogne-Cecil, 
3KD Marquess of; Sausbury, Robert Cecil, ist Earl of; 
Cecil, Hugh Richard; Ckcil of Chelwood, ist Viscount). 
CECIL, HUGH RICHARD (Baron Quickswood) (1869- 
), English politician, youngest son of the 3rd Marquess of 
Salisbury, the prime minister, was bom on Oct. 14, 1869, and 
was educated at Eton and University college, Oxford, where 
he obtained a first class in modem history in 1891, and was elected 
a fellow of Hertford college. He became one of his father’s secre- 
taries. He sat in the House of Commons as a Unionist for Green- 
wich (1895-1906), and for Oxford university from 1910 onward. 
He took a keen interest in church matters and was remarkable 
in debate for his oratorical powers and the loftiness of his ideals. 
In the stormy debates on the Balfour Education bill of 1902 he 
maintained that the only possible basis of general agreement was 
that every child should be brought up in the belief of its parents. 
He and Winston Churchill gathered round them, in the early 
years of the 20th century, a small group of young and able Con- 
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servative members, whose independent proceedings attracted some 
attention. He took a decided part in resisting tariff reform, and 
had no seat in the House between 1906 and 1910. He threw 
himself immediately and with passion into the struggle over the 
proposed curtailment of the powers of the House of Lords, and 
was active in resistance to the Parliament bill. 

During the World War he joined the Flying Corps; he also 
served as a member of the commission that enquired into the 
Mesopotamia expedition. After the war he took a less active part 
in politics, but generally found himself in agreement, with his 
brother, Lord Robect (later Lord Cecil of Chelwood), in adopting 
a more independent attitude toward the Coalition Government. 
With him, too, he supported the Enabling bill, and he became a 
prominent member of the Church Assembly set up in accordance 
with its provisions. In the conflict which arose over the Prayer 
Book Measure in 1928 he gave energetic support to the new 
proposals, both inside and out of the House of Commons. In 1936 
he was appointed Provost of Eton, and resigned from parliament, 
lie was created baron in 1941. 

CECIL OF CHELWOOD, EDGAR ALGERNON 
ROBERT CECIL, ist Viscount (1864- ), British states- 

man, known before his elevation to the peerage as Lord Robert 
Cecil, third son of the third Marquess of Salisbury, was bom on 
Sept. 14, 18O4. He was educated at Eton and University college, 
Oxford, and was a prominent speaker at the Oxford Union. Lord 
Robert acted as one of his father’s private secretaries from 1886 
to iSSS. He was called to the bar at the Inner Temple in 1887, and 
appeared in many important ca.ses. He took silk in 1900. 

In 1906 he entered parliament as Conservative member for 
East Marylebone, and he was one of the principal critics of Bir- 
rclls abortive education bill of that year. On many questions he 
took a heterodox position from the party point of view. In par- 
ticular he dissociated himself from the tariff reform policy of 
Chamberlain, and thereby with Parliament from igto to 1911, 
when he was returned at a by-election for the Hitchin division of 
Hert.s, retaining this .scat until his elevation to the peerage in 
1923. He immediately resumed his old jdacc as a powerful, though 
independent critic of Liberal policy, especially of the disestablish- 
ment of the church in Wales. He was one of the best friends of 
the women suffragists, and expressed the strongest disapprobation 
of the violent measures taken against them, though he did not 
palliate the offences against law and order of the extreme militants, 
liltiniately, after women had been granted the suffrage, he had the 
satisfaction of carrying a resolution “to amend the law with re- 
spect to the capacity of women to sit in Parliament” (Oct. 21, 
1918). 

Lord Robert was in office throughout the World War from the 
time that the Unionists associated themselves with the Govem- 
moiit in May 1915 till the Armistice. As under-secretary for for- 
eign affairs, then as minister of blockade and lastly as assi.stant 
secretary of State for foreign affairs, he was mainly concerned 
with the vital question of blockade. Lord Robert resigned at the 
general election of 1918 on the ground that he could not support 
the decision of the coalition Ministry to treat Welsh disestablish- 
ment as a fait accompli. Though no longer a minister of the 
crown, he nevertheless went over to Paris in 1919, where he served 
as chairman of the Supreme Economic Council, and played one of 
the principal parts, together with President Wilson and Gen. 
Smuts, in drafting the Covenant. After the peace he advocated 
increasingly full co-operation in the work of the League of Na- 
tions. In 1920 he attended the first Assembly of the League in 
Geneva as a representative of South Africa. In Parliament he 
steadily drifted into opposition to the coalition Ministry, and, 
though he did not form part of Bonar Law’s Unionist Ministry 
in 1922, he joined Baldwin’s first cabinet in May 1923 as Lord 
Privy Seal. He was raised to the peerage in Dec. 1923. He re- 
turned to office in Baldwin’s second cabinet, in Nov. 1924, as chan- 
cellor of the duchy of Lancaster, and on several occasions acted 
as deputy for the foreign secretary, Sir Austen Chamberlain, on 
the Council of the League of Nations. As the principal British 
representative on the Disarmament Commission at Geneva in 


1926-27 he found that his instructions necessitated a policy not in 
complete accordance with his convictions, and in 1927 he resigned 
his place in the Baldwin administration. President (1919-45) 
of the League of Nations Union, Lord Cecil remained, in fare of 
the effects upon European and world affairs of German and Italian 
policy, uncompromisingly loyal to the League covenant. In 1937 
he was awarded the Nobel peace prize. 

CECILIA, SAINT (d. c. 176), patron saint of music and of 
the blind, is commemorated on Nov. 22. She was supposed to 
have been a noble Roman who with her husband and converts 
suffered martyrdom (r. 230), under the emperor Alexander Sever- 
us, but the researches of de Rossi (Roma Sotteranea ii. 147) 
confirm the statement of Fortunatus, bishop of Poitiers (d. 600), 
that she perished in Sicily under Marcus Aurelius (c. 176). The 
4th century church at Rome in her honour was rebuilt by Pope 
Paschal 1 . (c, S20) and again in 1599. Cecilia, whose musical 
fame rests on a passing notice in her legend that she praised God 
by instrumental and vocal music, has inspired many a master- 
piece in art, including the Raphael at Bologna, the Rubens in 
Berlin, the Domenichino in Paris, and in literature she is com- 
memorated by Chaucer’s “Seconde Nonnes Tale” and by Dryden’s 
famous ode, set to music by Handel in 1736 and later by Sir 
Hubert Parry (1889). 

Another St. Cecilia, who suffered in Africa in the persecution 
of Diocletian (303-304), is commemorated on Feb. ii. 

U. Chevalier, Ripertoire des sources hisioriques (1005), i. 8a6 f. 

CECROPIA, in botany, a genus of trees (family Moraceae), 
native of tropical America. They are of rapid growth, affording 
a light wood used for making floats. C. peltata is the trumpet 
tree, so-called from the use of its hollow stems by the Uaupe In- 
dians as a musical instrument. It is a tree reaching about 50ft. 
in height with a large spreading head, and deeply lobed leaves 1 2in. 
or more in diameter. The hollows of the stems and branches are 
inhabited by ants, which it has been claimed in return for the 
shelter thus afforded, and food in the form of succulent growths 
on the base of the leaf-stalks, repel the attacks of leaf-cutting ants 
which would otherwise strip the tree of its leaves. This is an 
instance of ''myrmccophily,” i,e., a li\dng together for mutual 
benefit of the ants and the plant. 

CECROPS, traditionally the first king of Attica (Pausanias 
ix. 33). He was said to have divided the inhabitants into 12 
communities, to have instituted the laws of marriage and property 
and a new form of worship. The introduction of bloodless sacri- 
fice, the burial of the dead and the invention of writing were 
also attributed to him. He is said to have acted as umpire during 
the dispute of Poseidon and Athena for the possession of Attica. 
As one of the autochthones (q,v.) of Attica, Cccrops is represented 
as human in the upper part of his body, while the lower part is 
shaped like a dragon. Miss J. £. Harrison (in Classical Review, 
Jan. 1895) endeavours to show that Cecrops is the husband of 
Athena, identical with the snake-like Zeus Soter or Sosipolis, and 
the father of Erechtheus-Eiichthonius. 

CEDAR, a name applied to several coniferous trees {see 
Gymnosperms), and a few broad-leaved species. 

Cedrus liham, the far-famed Cedar of Lebanon, is a tree which 
because of its beauty and stateliness has always been a favourite 
with poets and painters. It is frequently mentioned in the Scrip- 
tures as a symbol of power, prosperity and longevity. It grows 
to a lu^ht of from 50 to 80 ft. and at an elevation of about 
6,000 ft. above sea-le^ The bole of young trees is straight and 
upright and one or two leading branches usually rise above the 
rest As the tree increases in size, however, the upper branches 
become mingled together to form a clump-headed crown. Nu- 
merous late^ ramifying branches spread, tier upon tier, in a 
horizontal direction from the main trunk and cover a compass of 
ground the diameter of which is often greater than the height of 
fine tree. The brancUets of the cedar assume the same orienta- 
tion as the branches, and the foliage is very dense. The tree is 
evergreen; new leaves are developed every spimg, but their fall 
is gradual. In shape the leaves are straight, tapering, cylindrical 
and pointed, about i in. long, dark green and borne in spirally 
amu^px! tufts of about 30. The male and female flowers grow on 
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the same tree but on separate branches. The cones, borne on the 
upper side of the branches, arc flattened at the ends and arc 4 to 
5 in. in length and 2 in. wide; they require two years to mature 
and while growing exude much resin. The scales are closely 
pressed to one another, reddish in colour, and at maturity fall 
away from the central axis. The seeds arc provided with a long 
membranous wing. The root system is large and ramifying. This 
cedar, which flourishes best on sandy, loamy soils, appears in 
great numbers on Mt. Iwcbanoti, chiefly on the western slopes, 
where it usually occurs in groves, some of which contain several 
thousand trees. There arc also large forests on the higher slopes 
of the Taurus and Anti-Taurus mountains. The wood is fragrant, 
though not so strongly scented as that of the juniper or red 
cedar of America. It is generally reddish-brown, light and of a 
coarse grain and spongy texture, easy to work, but liable to shrink 
and warp. 

Moutitain-grown wood is harder, stronger, more durable and 
exhibits greater dimensional stability. 

The Cedar of Lebanon is cultivated in Europe for ornament 
only. It thrives well in parks and gardens, but the young plants 
are unable to withstand great variations of temperature. The term 
Eres (cedar) of Scripture docs not apply strictly to one kind of 
plant: the “cedars” for masts, mentioned in Ezek. xxvii. 5, must 
have been pine trees. Drawers of cedar or chips of the wood are 
now employed to protect furs and woollen stuffs from injury by 
moths. Cedar wood, however, is said to be injurious to natural 
history objects and to instruments placed in cabinets made of it, 
because the resinous matter in the wood acts as a corrosive. 

The genus Cedrus contains two other closely allied species, 
namely, C. deodara, the deodar, or “god tree” of the Himalayas, 
and C. atlantica, the Atlas cedar of the Atlas range in north 
Africa. 

The deodar forms forests on the mountains of Afghanis- 
tan, north Baluchistan and the northwest Himalayas at eleva- 
tions of from 5,500 to 12,000 ft.; it may develop a clear bole 
of from 60 to 70 ft. under the crown. The wood is close-grained, 
long-flbrcd, scented and highly resinous and resists the action of 
water. The foliage is of a paler green, the leaves are slenderer 
and longer and the twigs are thinner than those of C. libani. The 
tree is employed for a variety of useful purposes, especially in 
building. It is cultivated in England and in California as an orna- 
mental plant. 

C. atlantica has shorter and denser leaves than C. libani; 
the leaves arc glaucous, sometimes of a silvery whiteness, and 
the cones smaller than in the other two forms. Growth is 
somewhat more rapid than that of the ordinary cedar, but the 
tree produce.*: a similar timber. It is found at altitudes of from 
4,000 to 6,000 ft. 

The name cedar is applied to species of several other genera of 
conifers, including Juniperus, Thuja, Libocedrus, Ckamaecyparis 
and Cupressus. Libocedrus decurrens, of western North America, 
is known in the United States as incense cedar. Chamaecy parts 
lawsoniana is the Port Orford white cedar, a native of Oregon and 
California. The Bermuda cedar {Juniperus bermudiand) and the 
eastern red cedar (/. virginiana) are used in joinery and in the 
manufacture of pencils. Another species, the Atlantic white cedar 
{Chamaecyparis thyoidcs), is found in swamps along the south- 
ern coastal plains. The Sfianish cedar is Juniperus thurifera, a 
native of the western Mediterranean region. Another species, /. 
oxycedrus, common in the Mediterranean region, forms a shrub 
or low tree with spreading branches and short, stiff, prickly 
leaves. A species of cypress, Cupressus lusitanica, naturali2scd in 
the neighbourhood of Cintra, is known as the Cedar of Goa. The 
genus Widdringtonia of tropical and South Africa is also known 
locally as cedar. The Japanese cedar {Cryptomeria japonica) is 
more closely related to the bald cypress. The family Meliaceae 
(which is entirely distinct from the conifers) includes, along 
with the mahoganies and other valuable timber trees, the Jamaica 
and the Australian red cedars, Cedrela odorata and C. toona, re- 
spectively. (E. S. Hr.) 

CEDAK-BIRD or CEDAR WAXWING: see Wax- 

wing. 


CEDAR CITT, a city of Iron county, Utah, in the south- 
western part of the state, at an elevation of 5,840 ft.; on federal 
highway 91, and the terminus of a branch line of the Union 
Pacific railway, constructed in 1923. The population was 6,172 
in 1950 by the federal census. It is the largest city within a 
radius of 200 mi. ; is surrounded by vast ex|)anses of grazing coun- 
try and potential agricultural land, with some 5o,oooac. in irri- 
gated farms, and by great deposits of iron, coal and gypsum ; and 
is the gateway to the Zion National park, Bryce canyon, the north 
rim of the Grand canyon, Kaibab forest and Cedar Breaks. A 
Branch of the State agricultural college is situated here. In 1849 
an exploring party sent out liy Brigham Young discovered the beds 
of iron ore which gave the county its name. A volunteer com- 
pany established a colony at Parowan, the county scat, in 1851. 
Cedar City was settled in 1851, and became the centre of the 
iron industry of that period, sending 12,500 lb. of pig-iron to Salt 
Lake City in the next eight years, besides manufacturing many 
articles of iron. With the development of rail tran.sportation from 
the east the industiy^ languished. In 1923 mining was begun on a 
large scale around Iron Springs, 10m. W. of Cedar City, and the 
present production (by stripping methods) is about 250,000 tons 
a year, averaging 53% in iron content. | 

CEDAR CREEK, a small branch of the North Fork of khe 
Shenandoah river, Virginia (U.S.A.). It is known in American 
history as the scene of a memorable battle, which took place ton 
Oct. 19, 1864, between the Union army under Gen. Sheridan and 
the Confederates under Gen. Early. (See Shenandoah Valley 
Campaigns.) 

CEDAR FALLS, a city of Black Hawk county, Iowa, U.S.A., 
on the Cedar river, 100 mi. W. of Dubuque. It is on federal high- 
ways 20 and 218, and is served by the Rock Island, the Illinois 
Central, the ('hicago Great Western and the Waterloo, Cedar 
Falls and Northern railways. The population in 1950 (federal 
census) was 14,336. More than 50 creameries are within a radius 
of 30 mi. The city is adjacent to the Josh Higgins state parkway. 
It utilizes its water power for sundry manufactures. It is the 
seat of the State Teachers college (established in 1876 as a 
normal school), which has a resident enrolment of more than 
2,000. 

Settlement began there in 1847. The town was laid out in 1851, 
and chartered as a city in 18C5. 

CEDAR RAPIDS9 a city of Linn county, Iowa, U.S.A., on 
the Cedar river, in the cast-central part of the state. It is on fed- 
eral highways 30, 218 and isi; and is served by the Chicago, Mil- 
waukee, St. Paul and Pacific, the Chicago and North Western, the 
Rock Island, the Illinois Central, the Cedar Rapids and Iowa City, 
the Waterloo, Cedar Falls and Northern railways and United Air 
Lines. The population was 72,149 in 1950; 62,120 in 1940; 56,097 
in 1930; 45,566 in 1920 and 25,656 in 1900 by the federal 
census. The rapids in the river supply abundant water power, 
and the city ranks second in the state as a manufac- 
turing centre, with an aggregate factory output valued at 
$200,000,000. 

The leading products are cereals, corn products, meat packing, 
road building and mining machinery, farm hardware, ice cream 
machinery, radio transmitters, poultry and stock food, and milling. 
There is “Quaker Oats,” the largest single unit cereal mill in the 
world. The city has an extensive jobbing business in all staple 
lines, and is the distributing centre for a rich agricultural district. 
Bank deposits in 1950 amounted to $120,622,869. 

The city has an air of substantial prosperity. Its principal 
*streets are 80 to zoo ft. wide, well paved and shaded. The assessed 
valuation of property in 1950 was $i 17,879,852. There are 23 fine 
parks, in one of which (Hawkeye Downs) an annual rodeo show is 
held. 

One Bohemian periodical and one Swedish, with a substantial 
circulation, are published there. Coe college, a co-educational 
Presb>terian institution, which grew out of the Cedar Rapids Col- 
legiate institute (1851), was chartered under its present name and 
opened in 1881. It has an enrolment of 800. 

Cedar Rapids was settled in 1838; incorporated in 1856; and 
adopted a commission form of government in 1908. 
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CEPARTOWf • city of Georgia. U.S., 6a mi. W.N.W. of 
Atlanta, served by the Central of Georgia and the Seaboard Air 
Line railways; the county seat of Polk county. Pop. (1950) 
9 ’ 470 * 

There are important mineral deposits in the vicinity, especially 
of iron, manganese, marble and slate. Diesel railroad shops, cot- 
ton, and woollen mills, a tire cord fabric factory, etc., were estab- 
li.shed there. 

I'hc Big spring, on the ancient meeting ground of former 
Cherokee Indian inhabitants, flows at a rale of more than 5,000,- 
000 gal. of pure water daily, and gives the city its entire supply 
of water. Cedarlown was incorporated as a city in 1898. 

CEDULA, the S^mnish form of the English word “schedule,” 
of which cedule is an obsolete variant; in modem financial usage 
it refers more specifically to certain securities issued by the South 
American governments. 

CEFALU (anc. Cepiialoedium), a seaport and episcopal see 
of the province of Palenno, Sicily, 42 mi. E. of Palermo by rail. 
Pop. (195T) 11,813 (commune). The ancient town is named from 
the headland (Gr. Kc^aX^, head) upon which it stood (1,233 ^f-) I 
its fortifications extended to the shore, on the side where the 
modern town now is, in the form of two long walls protecting the 
j)ort. 

There are remains of a wall of massive rectangular blocks of 
.stone at the modern Porta Garibaldi on the south. 

It does not appear in history before 396 n.c.. and seems to have 
owed its importance mainly to its naturally strong position. A 
small ancient building in good polygonal work (a style of construc- 
tion very rare in Sicily) consists of a passage on each side of which 
a chamber opens. The doorways are of finely cut stone and of 
Greek type. On the summit of the promontory are extensive re- 
mains of a Saracenic castle. 

The new town was founded at the foot of the mountain, by the 
.shore, by Roger II in 1131, and the cathedral was begun in the 
same year. The exterior is largely decorated with interlacing 
ix)inted arches; the windows also are pointed. On each side of 
the faejade is a massive tower of four stories. The roundheaded 
Norman portal is worthy of note. The interior was restored in 
1559, though the pointed arches of the nave, borne by ancient 
granite columns, are still visible. The only mosaics preserved are 
those of the apse and the last bay of the choir; they arc remark- 
ably fine specimens of the art of the period (1148) and were care- 
fully restored in 1859-62. Fine cloisters, coeval with the cathe- 
dral, adjoin it. 

CEHE6IN, a town of southeastern Spain, in the province of 
Murcia, on the right bank of the Arcos river, a small tributary of 
tlie Segura. Pop. (1950) (mun. 15,830). Cehegin is the market 
for local wine, olive oil and hemp and for marble and a little iron 
from the neighbouring hills. 

Some of the older houses, the parish church and the convent 
of San Francisco, which contains still legible Roman inscriptions, 
are built of stone from the ruins of Begastri, a Roman colony 
which stood on an adjacent hill. 

The name Cehegin is sometimes associated with that of the 
^naga, Senhaja or Senajeh, a North African tribe which invaded 
Sfiain in the nth century. 

CEILING, the overhead surface or surfaces covering a room ; 
the underside of a floor or a roof ; often used as a surface built 
to hide the floor and roof construction; the term is also em- 
ployed, technically, for any finished boarding or sheathing and 
esi)ecially for a type of narrow, thin board, tongued and grooved, 
with a moulding on the edge. 

Ceilings, in the larger sense of the word, have been favourite 
places for decoration from the earliest times, by painting the flat 
surface, as in the case of Egyptian tombs; by emphasizing the 
st^ructural members of roof or floor, as in the beamed ceilings of 
the period of Francis I in France or the ceilings of Italian medi- 
(e.g,, S. Miniato at Florence) ; by treating it as a 
field for an over-all pattern of relief («.g., the earlier rooms of 
Hampton Court palace near London). 

Of Greek ceilings little is known, except for some of marble, 
over temple porticoes, decorated with small, sunk panels or coffers, 


with moulded edges, and the field further decorated in poly- 
chrome. Roman ceilings were rich with relief and painting, as 
is evidenced by the vault soffits of Pompeian baths. Italian Ren- 
aissance architects found in similar examples inspiration for much 
of their most charming painted and relief decoration in stucco, 
and Robert Adam's i8th-ceiitury designs for ceilings ornamented 
with ovals, fans, hanging garlands, delicate scrolls and little 
painted panels have the same origin. The general Gothic tend- 
ency to use stnictural elements decoratively led to the rich 
development of the beamed ceiling, in which large cross girders 
support smaller floor beams at right angles to them, beams and 
girders being richly chamfered and moulded and often painted 
in bright colours (the Palazzo Davanzati in Florence contains 
numerous late 14th-century examples). 

In the Renaissance, ceiling design was developed to its highest 
pitch of originality and variety. Three types were elaborated. 
The first is the coffered ceiling, in the complex design of which the 
Italian Renaissance architects far outdid their Roman protot5T)es. 
Circular, square, octagonal and L-shaped coffers, with their edges 
richly car\Td and the field of each coffer decorated with a rosette, 
abound. Occasionally pendants are found at the intersections (the 
Hall of the Two Hundred in the Palazzo Vecchio at Florence and 
various rooms of the ducal palace at Mantua are good examples). 
The second type consists of ceilings wholly or partly vaulted, often 
with arched intersections, with painted bands bringing out the 
architectural design and with pictures filling the remainder of 
the space, as in the loggia of the Farncsina villa in Rome, deco- 
rated by Raphael and Giulio Romano. In the baroque period, 
fantastic figures in heavy relief, scrolls, cartouches and garlands 
were also used to decorate ceilings of this type; e.g,, the Pitti 
palace, Florence; many French ceilings of the Louis XIV style 
are similar. In the third type, particularly characteristic of Venice 
(e.g., the doge’s palace), the ceiling became one large framed 
picture. 

The early Renaissance saw in England another intcre.sting de- 
velopment, that of plaster ceilings covered with an intricate pat- 
tern of intersecting curved lines, ornamented with foliage, gro- 
tesque animals and heraldic devices, and frequently accented by 
repeated large pendants ; e,g,, Bramall hall ; Hatfield house, Lon- 
don; Knowle; Sizergh. Later, the skilful English plaster workers 
were trained into a more classic vein, largely through the influ- 
ence of Inigo Jones, who developed a tyj)e with large and deeply 
recessed panels, bold mouldings and bands of high-relief foliage 
and fruit, which remained fashionable for about a century after 
1650. 

In modem work the general tendency is toward simplified ceil- 
ings. Rich colour decoration is, however, sometimes found, espe- 
cially in public buildings; an example in the United States is the 
Nebra.ska state capitol, designed by B. G. Goodhue, with ceilings 
by Hildreth Meifere. (T. F. H.) 

For the term “ceiling” as used in the science of the weather, see 
Cloud and Meteorology. 

CEL.AENAE, an ancient city of Phrygia, situated on the 
great trade route to the east. It was the starting point of the 
march of Cyrus (401 B.c.) with the 10,000 against Artaxerxes. 
Its acropolis long held out against Alexander in 333 and surren- 
dered to him at last by arrangement. Antigonus made it the capi- 
tal of his kingdom; Antiochus of Syria, the son of Selcucus, re- 
founded it on a more open site as Apameia (q.v.). West of the 
acropolis were the palace of Xerxes and the agora, in or near 
which is the cavern whence the Marsyas, one of the sources of 
the Maeander, issues. 

See G. Weber, Dmeir-CeUnes (1892). 

CELANDINE {CheUdamum majus)^ a common British 
plant, a member of the poppy family (Papaveraceae), an erect 
branched herb from i to 2 ft. high with a yellow juice, much- 
divided leaves and yellow flowers nearly an inch across, suc- 
ceeded by a narrow, thin pod opening by a pair of fine valves, 
separating upward. The plant grows in waste places and hedge- 
rows, and is probably an escape from cultivation. It has become 
widely naturalized in eastern North America, in open grounds, 
roadsides and in woods from Maine to Ontario and Illinois south* 
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ward to North Carolina. The lesser celandine is a species of 
Ranunculus (R. Ficarui), a small low-j^rowing herb with smooth 
heari-shuiied leaves and bright yellow dowers about an inch across, 
borne each on a stout stalk springing from a leaf-axil. It dowers 
in early spring, in pastures and waste-places. It is sparingly intro- 
duced into the United States from Massachusetts to Maryland. 

CELANO, a town of the 
Abruzzi, Italy, province of 
Aquila, 73 mi. E. of Rome by rail. 

I’op. (1051) (commune). 

It is on a hill above the Lago 
Fucino, and is dominated by a 
square castle, with round towers 
at the angles, erected in its ])rcs- 
ent form in T451. It contains 
three churches with 13th century 
fa<;ades in the style of those of 
Acfuila. The origin of the town 
goes bark to Lombard times, but 
it was destroyed in 12. ’3, and re- 
built on a different .site in 1227. 

It was damaged by the earth- 
quake of igi.v It was the birth- 
place of Thomas of Celano, 
author of the Dies Irae, and 
biographer of S. Francis and S. 

Clara. 

CELEBES, one of the four 
great Sunda Islands in Indo- 
nesia. It extends from 1“ 

45' N. to 5® S. and from 
118® 41/ E, to 12 $'' s' E* 

From the backbone of the island, 
which runs north and south, 
three long peninsulas project 
north-east, east and south-east, 

re.spectively, the first being much _ 

the longest. Tliese peninsulas flowered plant of temperate 
form great gulfs — on the eastern regions, sometimes used in 
side, from north to south they nedicine 
are; the Gulfs of Tomini, or Gorontalo, Tolo and Boni, the first 
being the largest. Thus the island is of very curious shape, 
and its length, 800 mi., and coastline, 2,000 mi., are quite dis- 
proportionate to its breadth, which averages between 36 and 
120 mi., and at one point narrow's to 18 mi. As a result, no 
place in ('elebes is as far as 70 mi. from the sea, Celebes is 
situated in a very deep sea, between Borneo, west, which is in a 
shallow .sea, on a shelf off the continent of A.sia, and New Guinea, 
east, also in a shallow sea, and on a shelf projecting from Aus- 
tralia. The coast is dangerously fringed by drying coral reefs 
w'ith many shoals and banks. The whole island is mountainous. 
Two parallel ranges run fnim north to .south in the main central 
mass, and a northern extension of this traverses the entire northern 
arm of f/elebes to Menudo. From these ranges a single range 
projects north-eastwards to the extreme end of the eastern arm 
of the island, and two parallel ranges run, in a south-easterly 
direction, throughout the greater part of the .south-eastern arm. 
The great central ranges (with Kamboeno, g,678 ft., centre, and 
Pick van Bonthain, 0,419 ft., .south) throw out large .spurs, which 
dominate the central and western parts of Celebes. In the extreme 
north-ea.st tMt. Klabat, 6,545 ff ) south the mountains are 
volcanic, some in the former region being active, while solfalaras 
and hot .springs arc found in Miiiahasa. Wide rift valleys between 
the mountain ranges contain several lake.s — in the north (Mina- 
hasa). Tondano, 2,000 ft. above sea level, g mi. long and 3^ mi. 
wide, (Gorontalo), Limboto, Batudaka, and Holano Sawu, in the 
central nucleus. Lake Lindu, further .south, in the same rift. Tempo 
and Sidenreng (monsoon lakes), and east of these, extending into 
the south-eastern arm, the principal lakes of the island — Po.so, Ma- 
laria and I'owuli. They are very deep, Matana having lieen 
sounded to 1.500 ft. and l*oso to 1,000 ft. 

I'he rivers of Celebes are short and unimportant, for waterfalls 


and rapids are frequent; their mouths are obstructed by bars, and 
there is very little coastal plain, save at the head of the Gulf of 
Boni and near Macassar and among mangrove-swamps of the 
north coast of the Gulf of Tomini. The Jencmeja, which flows into 
the Gulf of Boni, is wide and navigable for some distance from its 
mouth, the Poso, which enters the Gulf of Tomini, is also wide 
and navigable, for very small craft, to Paluasi, the Sadang, enter- 
ing the Gulf of Mandar, on the south-west coast, has many af- 
fluents, and is navigable by sampans, the Lasolo, south-east, ad- 
mits steamers for 16 miles from its mouth; the rivers of Goron< 
talo are very small. The best natural harbours arc Menado bay, 
Amurang bay, Kwandang bay, and Dondo bay, on the north 
coast; Tambu bay, Parc Pare bay, and Palu bay (Donggala), on 
the west coast; Gorontalo and Poso, in the Gulf of Tomini, with 
the Gulf of Poh, which penetrates eastward for 22 miles; the bays 
of Tomori, Kcndari, and Staring, in the Gulf of Tolo, and the bays 
of Mengkoka, PalojK), Usu (Luwu), and Soixing, in the Gulf of 
Boni. Off the west coast is the Spi^rmunde ari hipclago, a number 
of low islands surrounded by coral reefs; off the south coast. 
Salcycr; at the end of the south-eastern peninsula arc sewral 
Islands, of which the most important are Kabaena. Muna, Wuwoni, 
and Bulon iq.v.). They are separated from the peninsuhij by 
the straits of Tioro and Wowoni, both dangerous. The Hang- 
gai or Peling islands lie off the eastern extremity *>l‘ C'elebes, Vnd 
though they belong i)oliLically to Ternale, geographically they Te- 
senible Celebes. In the Gulf of Tomini are the Schildpad islands, 
extending for nearly 80 miles cast and west, the chief of them 
Talala Koh, Togian and Hatu Daka, the .Sangihe (Sangir) i.slands 
ft/.'i'. ), form the north-east extension of Celebes towards Min- 
danao. in the Philippines, which is continued by the Talaua group. 
north-ea.st of the.se. With the adjacent i.slands, the area of Celebes 
is estimated at 77,855 sq.mi. and without them — 72,g86 sq.mi. 
The population of Celebes and the islands under its government, 
included in the residency of Menado, was, in 1930, 4,231,906. 

Its situation between the two shelves of the Asian and Aus- 
tralian continents makes the geology of Celebes s^x^cially in- 
teresting. The broad central block is a complex of igneous 
rocks, with granite, gneiss, diorile and amphibolite characters, 
pierced in places by later erui)lives, mostly Tertiary. This block 
is enclosed around its base by CTetaceous rocks, overlaid by Ter- 
liaries and recent alluvial deposits towards the coasts. In the 
south-east corner of the bloc k there is a broad band of pre-Ter- 
tiary tuffs, fringed occasionally by coral limestone. The northern 
part of the Gulf of Boni is widely bordered by Pleistocene and 
alluvial deposit.s, resting in the north-cast upon late Tcrtiaric;^: a 
band of old plutonic rocks stretches from near Paloppo across the 
Gulf of Boni and the south-east peninsula to the Gulf of Tolo. 

The meridional ridge of Celebes has an axis of crystalline schist, 
tourmaline quartzite, and glaucophane schist, penetrated and over- 
laid by andesite and basalt, flanked by tuffs, overlaid by late 
Tertiary Orbiloides limestone. The southern extension from the 
central block shows late Tertiary limestone, raised in parts, to a 
height of more than 3,000ft. ancl portions of the Archaean foun- 
dation are revealed. East of the central block is a faulted and de- 
pressed area of crystalline schists and metamorphosed shales, with 
gneiss and metamorphic limestones. The south-eastern .and east- 
ern peninsulas are, in the main, a broken crustal block with plu- 
tonic rocks. Metamorphics run southwards along the Gulf of 
Boni inland, a series of Pleistocene to recent rocks passes near to 
north of Muna island, with no Tertiaries except a small patch on 
Buton island. Around Mengkoka bay is a fringe of coral lime- 
stone, which borders Kabaena, covers more than two-thirds of 
Muna, all except the centre of Buton, and all of Wowoni, and the 
small islands north of it. There are indications of Jurassic roiks 
south of Lake Matana and metamorphics re-appear in Peling 
island. The north-eastern peninsula has northern and southern 
belts. The northern belt consists mostly of sedimentary rocks, 
Cretaceous or Tertiary, some altered by metamorphism. This 
belt runs parallel with the coast, and is separated by a parallel 
fault line from the southern belt, which consists of granites, 
gneisses, schists and intrusives, with Archaean schists and altered 
rocks, caught in faults: the valleys are filled with recent deposits. 
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Older rocks, Cretaceous and Tertiary, are preserved in occasional 
east and west bands, and in places near the south coast there are 
frinces of coral limestone. Minahasa is volcanic, and differs .struc- 
turally from any other portion of Celebes. 

7'he climate of ('elebes is hot but is tempered by sea winds, 
which reach every part. Mean temperature ranges between 86® 
and 7 :?®, with aksolutc extremes of 94® and 66®; it falls to below 
i;o® at high altitudes on the mountains. At Pain, on the west 
coast, rainfall averages only 20.92 in., as compared with 116.11 at 
Macas.sar, while Menado and Cvorontalo, both in the northeastern 
peninsula, average 106.48 in. and only 47.45 respectively. Macas- 
sar av(‘rages 132 rainy days annually; Pain only 77. 

fn the matter of fauna Olcbes is the poore.st island in the archi- 
pclagt) in the number of its species, yet among these it has ani- 
mal forms which have no close allies in any other part of the 
world except in three of the neighbouring islands — Bachian, Bum 
and Siilu. Most interesting of the.se are the babirusa or pig deer, 
so named by the Malays from its long and slender legs and curved 
tusks, resembling horns; the black crested baboon (Cynopithe- 
rus m^rescens), akin to the African baboon; and the anoa, or 
dwarf buffalo, hunted extensively by the natives for its flesh. 
There are iieculiar varietic.s of other indigenous animals, including 
five squirrels, a pig, a deer, two wood rats and two marsupials. 
Cflehcs has a number of peculiar species of parrots, woodpeckers, 
hawk.s, cuckoos, hornbills, starlings, flycatchers and pigeons; the 
brush turkey is found there. Crocodiles are common, there are 
SM.ikes of various kinds, and many peculiar spjecies of beetles and 
biifterflies, while there is a distinct cleavage between the fresh- 
wnliT fishes of Borneo and Celebes. Although it has siiecies which 
bel(»ng neither to the one nor to the other, the fauna of Celebes 
is niore A.siatic than Australian, and the island is established as 
a transitional region between the oriental and Australian zoologi- 
cal regions. It is one of the oldest parts of the archipelago. 

Much of Celebes is still covered with forest, esjiecially around 
the Ciulf of Tolu where it i.s almost primaeval and practically 
without tracks or clearings. The vegetation grows on tlie sides 
of precipitous and almost vertical mountain slopes, and the 
stcn(*r>' is exceecb’ngly varied and picturesque. “Nowhere in the 
archipelago,’' wrote A. R. Wallace, “have I seen such gorges, 
chasms and precipices as abound in the district of Marus; in many 
pnriK there are vertical or even over-hanging precipices five or six 
hill ul red feet high, yet completely clothed with a tapestry of 
vegetation.” The rift valleys arc extremely fertile, and there are 
evtensive plateaus at varying heights where there is rich pas- 
tiireland. 'The flora shows many resemblances to that of the 
Philippines, is more Indian in character in the west of the island 
and more Australian in the east, and while the trees of the lower 
slopes of the mountains differ strongly from those of Java and 
arc' smaller, the alpine flora is very similar. There are many kinds 
»'f ])alms — fanleaf, rattan, sago, Arenga saccharifera, which gives 
fibre for ropes, juice for sugar and a beverage known as sagueir; 
l>amboo, breadfruit, tamarind and coconut trees flourish. Staple 
food crops grown arc rice (mostly sawah) and maize; sugar cane, 
tobacco and vegetables are also raised. The chief commodity for 
export is copra, followed by corn, coffee, nutmegs, rubber and 
kai)ok; copal, damar and rattan are collected, also cattle horns 
and hides, for export. Fishing for turtles and mother-of-pearl 
i** carried on extensively, and there is a trade in ebony, sandal- 
wood and timber of other kinds. Kayulara, and Kolaka, two kinds 
of timber almost impervious to attacks of the pileworm, are 
•oiind in Celebes, and there is teak on the island of Muna. Gold 
occ'urs in Menado, and mines have been established there; nickel 
fi.is been found and exploitation started in 1937. Iron, copper and 
exist and, in south Celebes, a little coal. 

in Minahasa there are 105 people to the square mile, in other 
parts of Menado only 30 and, in the rest of the island and depend- 
cricies, 37. The coasts are generally well populated; there are 
largo stretches of mountainous territory entirely uninhabited. 
I here arc at least six quite different native peoples of Celebes — 

I he Poala, Toraja, Buginese, Maca.ssars, Minahasese and Goron- 

I I lose. I'he first -named are found scattered all over the island, 
sntneiimes living in communities among other peoples, the result 


of having been en.slaved by them originally. It is thought that 
they represent the true aborigines of Celebes. They are short and 
dark and have w'avy or curly hair, a broad, flat nose, prominent 
mouth and receding chin. They are quite undeveloped and un- 
civilized, shy jungle dwellers, partly nomadic but quiet good- 
tcmjiercd people, and with a distinct language of their own. The 
Toraja are a collection of tribes, living in central, southeast and 
east Celebes. Living in isolated groups, in a very thinly populated 
country, they differ very much in development. Of Malayo- 
Polynesian stock, and divided into highland and lowland ])eof)le, 
in some parts they intermingled with the Toala; in others they 
came under a Buginese and Macassarese civilizing influence. 
They are pagan (with an increasing Mohammedan clement, how- 
ever), are gradually giving up their fortified villages, in very in- 
accessible positions, for neat little settlements of houses standing 
each in its own garden, and they are becoming reconciled to the 
government’s (>rohibition of head-hunting and of divination by 
spear throwing, but they are unclean and short-lived. The moun- 
tain peoples are more strongly built than those of the plains, 
with more prominent cheekbones, thinner lips and smaller eyes. 
Both have large mouths, thick lips and, usually, a broad nose, skin 
varying from light to dark brown and smooth, black hair, worn 
long. The women work harder than the men. Courteous and 
good-tempered when their confidence has been gained, they are 
agriculturists with only a few industries such as plaiting, pottery, 
wood carving and ironworking. Bark clothing is worn in remote 
districts, and Malayan style cotton garments where there is con- 
tact with more advanced cultures; many ornaments .are worn 
and teeth are filed. Society is organized on the family basis, and 
the tribe is an extension of the family, a man choosing a wife from 
another branch of his own family. There are no social distinctions 
or tribal chiefs and woman has, comparatively, a high position 
among the Toraja, being able to choose her own husband. ITiey 
collect forest produce and grow rice, possess their own language, 
with many dialects, and Christian schools have been well received 
by them. The Buginese and Macassars, probably of Toraja de- 
scent, came into touch with Hindu culture in southern Celebes, 
their home, and later were converted to Lslam. They are now all 
Mohammedans, but with traces of Hinduism and paganism. Well 
built, fairly light skinned and energetic, they are very keen trad- 
ers, proud, passionate and vindictive, devoted to feasting, gam- 
bling and cockfighting. As shipbuilders and seafarers they are un- 
surpassed in the archipelago; their excellent prahus are to be 
found everywhere in Malayan seas. 

Society is both cndogamic and cxogamic, with survivals of a 
matriarebate. but Mohammedan law and customs are displacing all 
others. Both peoples arc ab.stemiuus, feed chiefly on rice, maize 
and fish, eating buffalo flesh on festive occasions only; clothing is 
Malayan in style. They are extremely industrious, l)ut their in- 
dustries arc not in a high state of development. Weaving is one of 
the chief, cotton sarongs of fine material being exported in large 
numbers from Mandar. Plaited goods of superior quality are made 
in Boni, gold- and silversmiths arc mostly in Macassar, Gowa, 
Mandar and Boni, ironworkers in Luwu. Laiwui and Mandar, 
while shipbuilders flourish in Pambauwang, the Bira regency 
and elsewhere. Forest produce is collected, buffaloes, cattle and 
horses are kept, hunting and fishing are indulged in, for pleasure 
and as a means of livelihood, and their sea-carrying trade thrived 
in spite of steam.ship competition. A peculiar written alphabet, 
shared by Bugine.se and Macas.sars. is used also by some of the 
tribes of northern Celebes and by people of Sumbawa. The 
Macassar language and Buginese, to which it is nearly allied, 
belong to the Malayo-Javane.se group. Arabic letters are being 
used for religious literature, and books in Arabic are read. There 
is a slight native literature, historical, legal, epistolary, and poeti- 
cal. The Buginese and Macassars, like other groups in Celebes 
and throughout the archipelago, began to adopt Malay as a lingua 
franca and were encouraged therein by Dutch authority. Tlie 
Minaha.sesc are quite distinct in tyt)e from the other inhabitants 
of Celebes, they are closely related to the people of the islands of 
Siau and Sangi, and are probably part of an immigrant race from 
the north which settled there, and in the Philippines, of partly Cau- 
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casian ty|)e. They have a very light skin (some of the women 
have red checks and lips), lighter than any other race in the 
Archipelago, high nose, prominent lips, eyes widely separated, 
stiff, short, black hair and pleasant features, and they are tall 
and strong. Like the Maoris, a few generations back they were 
a savage, warlike rare, constantly engaged in raids and head- 
hunting. European influence has com()letely eliminated this, and 
today the Minahasese are Christian, live in European style (each 
village has its church and school), are cleanly, sober and indus- 
trious, make good soldiers, being used extensively in the Dutch 
Colonial army and police, and com|:)ete successfully with Am- 
boinese and Eurasians as clerks, schoolmasters, etc. They have 
a native tongue, but Malay and Dutch are superseding it. Their 
territor)’ proper is in the extreme north and northeast, cultivation 
(coffee, coco-nuts and spices are grown largely ), is in the European 
style, and their numbers do not exceed 300,000. The Gorontalese, 
who live in the west and south of the northeastern peninsula, arc 
of the Toraja family, not related to the Minahasese, and largely 
Mohammedan, a short, smooth -haired, and rather light-skinned 
people, with a marked difference between the people of the coast 
and inland. They are agriculturists (rice, maize, coco-nuts and 
tobacco are grown), forest products collected, and weaving and 
plaiting are carried on, some of the finest materials in Celebes 
being produced. 

They are neither strong nor very industrious; preponderance 
of women has encouraged extensive polygamy. In numbers they 
are estimated at about 223,000. Pagan (inland) and Moham- 
medan coastal tribes live on Banggai and Peleng. 

For administrative purposes Celebes is divided into two sep- 
arate divisions — ^the residency of Celebes, with dependencies 
(southeastern, southern peninsulas and islands, and the west 
coast), and the residency of Menado (the northeastern peninsula 
and the coast of the Gulf of Tomini — ^including the Banggai 
Islands). 

The population of Celebes and dependencies is 3,093,251, 
composed of 4,537 Europeans and Eurasians, 25,497 foreign Asiat- 
ics, including Chinese and Arabs, and 3,063,217 natives. The 
population is much larger on the coasts than inland. The chief 
port and trade centre and the scat of the resident is Macassar 
(g.v.), with a population of 84,855 (3,447 Europeans included). 
All the other towns of any importance of Celebes, quite small in 
comparison with Macassar, are on the coast; for communications 
hardly exist inland, although the whole country is under direct 
Dutch rule, with some modiheation in a few districts of Menado 
and in the two small states of Luwu and Wajo, where the '*short 
declaration” applies. Authority is enforced by officials on 
tour and just suffices to pave the way for civilization. Bon- 
thain, on the south coast, is a small port and trade centre 
(population 6,711) ; such, also, are Pare Pare, Mamudyu and Mad- 
yene on the west coast. On the Gulf of Boni are Kajang, Palima, 
De.su Bay, Palopo and Kolaka, and on the cast coast and Gulf of 
Tolo — ^Kendari, Salabanka, Bunku, Koloneday and Luwuk, and 
on the southern shore of the Gulf of Tomini — ^Pagimana, Bunta, 
Posso and Parigi. Some of these places are very small, but all 
are ordinarily ports of call for ships of the Royal Packet Navi- 
gation company and trade centres, zones of collection for great 
tracts of the hinterland. The residency of Menado has a popula- 
tion of 1,138,655, including 3,146 Europeans and Eurasians, and 
25,123 foreign Asiatics. The chief port and centre of adminis- 
tration is Menado, in the extreme northeast, on Menado bay, 
with a population of 27,544. Unlike the rest of Celebes, Menado 
has centres of population inland, on plateaus among the moun- 
tains, and of these Tondano (2,000 ft.), near the lake and river 
of the same name, is the chief, with a population of 15,007. It 
has a cool, refreshing climate, and, situated amid beautiful moun- 
tain scenery, is quite a health resort. A pretty little town near 
by is Tomohon, a few hundred feet higher, which has a training 
school for native girls and a training college for native preachers, 
and a wireless station. Gorontalo, on the south coast of the pen- 
insula, is a very important port and trade centre. It has an ex- 
cellent harbour, with a magnificent approach, mountain ridges, 
fhitkiy clad with vegetation lunning down to the shore, on cither 


side of the narrow Gorontalo bay. (Lake Limboto is not far dis- 
tant.) It has a population of 15,603, does a busy trade in copra, 
coffee and other products, and, like Menado, is in direct touch 
with ports in Java, Singapore and other large ports. Small ports 
on the north coast are Amurang, on the bay of that name, and 
with a safe anchorage in all weathers, Kwandang, on Kwandang 
bay, having ruins of an old fort, and Palchleh, a centre for the 
gold-mining district, near by; on the southeast coast are Kema, 
Buna and Jikol; on the west coast lies the port of Donggala (pop 
3,821), the seat of an assistant resident. Service was suspended 
some years ago on a short tramway (28.7 mi. long), from Macas- 
sar to Takalar. Sea transport provides the principal, and in 
most parts, the only means of communication, though motor 
roads exist in Menado and southern Celebes. Macassar has cable 
communication with Java, Menado with Borneo, and Gorontalo 
with Ternate (Moluccas); there is a telegraph line between 
Amurang and Menado; and Macassar, Menado and Gorontalo 
have telephone systems. Imports and exports were respectively, 
in 1939, f<>r Menado 3,280,000 and 5,176,000 guilders, and for 
Celebes and dependencies 16,028,000 and 17,057,000 guilders. 

The Portuguese appear to have discovered and establi.shcd 
some influence in Celebes in 1512 when they were monopolizing 
the spice trade of the Moluccas. The sultan of Macassar, as head 
of the state of Gowa (southwestern Celebes) fcivourcd the Portu- 
guese and the English, who later attempted to get a footing in 
Celebes. This annoyed the Dutch, who defeated the .sultan early 
in the 17th century, though the Portuguese helped him. In 1607 
a Dutch settlement at Macassar began to establish a firm *rade 
footing in southern Celebes. The Dutch then used the sultan to 
check the power of Ternate in the Moluccas, and with their friend- 
ship he was able to subdue Boni, a rival state in southeast Celebes, 
and to hold Luwu, but he grew too powerful, and the Dut ch (1654; 
conquered the island of Tidore in spite of a Macassarese fleet. 
War with Gowa, interrupted only by indecisive treaties, lasted till 
1667, when the Dutch Admiral Speelman cru.shed Gowa and the 
Macassarese, with help from Boni, and imposed the Bongay treaty 
Gowa abandoned all claims to supremacy, surrendered lands to the 
Dutch East India company, left to it trade monopoly, and fell int() 
decay. Boni's growth in power led the Dutch later to protect the 
independence of Gowa but the Dutch used their Buginese allies ol 
Boni in the early wars in Java, and during the British occupation 
of Java, Raffles had to send an expedition to Celebes against the 
unruly Buginese in Boni. When Dutch power in Java was re- 
stored, a Dutch expedition had to be sent to Boni ; but it was not 
until 1848 that Boni submitted to the Bongay treaty in a revised 
form. The treaty was not kept and a second exiiedition, in 1859, 
made Boni a fief of the Netherlands government, while part ol 
its territory was ceded to the Dutch. The last prince. La Pa* 
wowoni Kraeng Segeri, refused in 1905 to pay certain dues and 
interfered with other states, and he was banished, and Boni then 
lost its independence completely. About the same time Gowa 
interfered in another part of Celebes. The Dutch sent troops 
and in 1911, Gowa, too, was incorporated in Dutch territory. The 
state of Luwu signed the Bongay treaty in 1667, but it was not 
until after the Boni War, in 1861, that the Dutch succeeded in 
establishing any real influence there and there was some trouble in 
1886 over the refusal of Luwu to pay a fine for the murder of 
some shipwrecked sailors on its coast; but in 1905 it agreed to 
abide by the “short declaration,” which then was also applied to 
the state of Wajo, likewise a signatory of the Bongay treaty, but 
which had at times been in open revolt, often in trouble with Boni. 
and had experienced serious internal fflsorder as recently as iQo:. 
Menado was first colonized by the Spaniards, on the northern 
coast, and settlers were attracted from neighbouring islands. The 
sultan of Ternate also claimed suzerainty over it, and fairly early 
in the 17th century the Dutch entered into relations with the 
natives of the country to protect them from both Spaniards and 
Ternate. In 1657 the present capital and fovt were built, at 
Menado, and a trade agreement was signed for the delivery of a 
certain amount of ironwood annually. In 1677 the Sangi and 
Talaua islands, and later, certain small kingdoms on the north 
coast, were placed under the rule of the Dutch governor of Ter- 
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nate, and from that time onwards Dutch influence expanded, until 
the conquest of the East Indies by the Japanese during World 
War 11 . Japan landed troops at the northern tip of the Celebes 
Jan. IT, IQ42, and within a month controlled most of the island 
except the remote interior areas. 

Bibliocjraphy. — ^A. R. Wallace, The Malay Archipelago (t8oo); 
r. and F. Sarasin, Reisen in Celebes (Wiesbaden, 1905) ; F. Sarasin, 
Versuch einer Anihropologie der Insel Celebes (Wiesbaden, iqo6); 
Handbook of the Netherlands East Indies Department of Agriculture, 
Industry and Commerce, Buitenzorg. (E. E. L.; X.) 

CELERY (Apium graveolens)^ a biennial plant (fam. Umbel- 
liferac) which, in its wild state, occurs in England by the sides of 
ditches and in marshy places, especially near the sea, producing a 
furrowed stalk and compound leaves with wedge-shaped leaflets, 
the whole plant having a coarse, rank taste and a peculiar smell. 
It is also widely distributed in the north temperate region of the 
old world. By improvement through breeding and selection and 
blanching, the stalks lose their acrid qualities and assume the 
mild sweetish aromatic taste peculiar to celery as a salad plant. 
A large? number of varieties are cultivated by gardeners, which 
are ranged under three classes, green, white and red — ^the 
improved green varieties being generally the best flavoured and 
crisji and tender. Red varieties are little known in the 
Unitrd States. Both blanched and green it is slewed and used in 
soup’^. In the south of Europe celery is much used in its natural 
((.ndiiion. In the United States approximately 590,000 tons an- 
nually w'ere grown commercially in 1940 and 1941. It was grown 
mnsl extensively in California, Florida, Michigan and New York, 
in t he order named, at that lime. 

Cdcriac, or turniii-rootcd celery {Apium gravcolens, var. 
rapaceum), is a variety cultivated more for its roots than for 
the stalks, although both are edible. It is chiefly grown in 
northern Europe. (V. R. B.) 

CELESTE, MADAME (1815-1882), French dancer and 
adross, was bom in Paris on Aug. t6, 1815. As a little girl she was 
a pupil in the ballet class at the Opera, and made her debut at the 
U(>wcr>^ theatre, New York city, at 15. In England in 1837 she 
gave up dancing, and appeared as an actress. In 1844 she joined 
Benjamin Webster in the management of the Adelphi, and after- 
wards took the sole management of the Lyceum till 1861. She 
retired in 1870. She died in Paris on Feb. 12, 1882. 

CELESTIAL MECHANICS is the branch of astronomy 
that deals with the mathematical theory of the motions of ccle.s- 
lial bodies. The foundation was laid by Sir Isaac Newton by the 
publication in 1687 of his Philosophiac Naturalis Principia Mathe- 
niatuay usually referred to as the Principia. Here he published 
the three laws of motion which express the principles of mechan- 
ic';, consolidating progress begun with the pioneer work of Galileo 
Galilei earlier in the 17th century. Newton also formulated the 
uni\eisal law of gra\itation which states that any two particles 
of mass in the universe attract each other with a force that 
varies directly as the product of the masses and inversely as the 
square of the distance between them. These foundations permit 
the statement of a problem in ccle.stial mechanics in the form of 
a set of equations of motion, ordinary differential eciuations of 
the second order. A proper understanding of the subject requires 
knowledge of this branch of mathematics. 

An important triumph of Newton’s was that Kepler’s three laws 
of planetary motion, which had been derived empirically by 
Johann Kepler, were obtained as a consequence of the law of 
gruvilation in conjunction with the laws of motion, applied to the 
problem of two bodies {see Orbit, in which basic technical terms 
used in this article arc defined). The next in order oj difficulty is 
the case in which three bodies are considered, the famous prob- 
lem of three bodies. The solar system, consisting of the sun and 
nine known principal planets, all but three surrounded by one or 
n'orc satellites, constitutes a problem of many bodies. The sig- 
niibant circumstance that the mass of the sun is about 1,000 
limes that of the most massive planet, Jupiter, makes the sun’s 
^gravitational attraction far outweigh the mutual attractions of the 
i'l:incts. This suggests a process of successive approximations that 
bfiome the standard procedure in the mathematical theory of 
plaijotary motion, the deviations from elliptic motion being called 
u n - 
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the perturbations. In the case of the moon’s motion the earth 
produces the principal attraction. Notwithstanding the very great 
mass of the sun, the effect of the sun’s attraction is a small 
fraction of that of the earth owing to the close proximity of the 
latter. However, in the case of some satellites the perturbations 
produced by the sun’s attraction may reach very sizable amounts. 
The mutual attractions of the component stars in triple and quad- 
ruple systems of stars sugge.st other interesting problems in celes- 
tial mechanics. In all known ca.ses the configuration is always 
similar to that of the sun-earth-moon system, and methods sim- 
ilar to those employed in the study of satellite motion may be 
used. In part because of observational difficulties this field is not 
as far advanced as the study of motions in the solar system. 

During the 18th century powerful analytical methods, made 
possible by the development of differential and integral calculus, 
were applied to the problems of celestial mechanics. These meth- 
ods were generally successful in accounting for the observed mo- 
tions of bodies in the solar system, and for more than 200 years 
this success built up a high degree of confidence in Newtonian 
mechanics and Newton’s law of gravitation. This attitude was 
well expressed by J. H. Poincar^ who wrote, in 1892, that . . 
the ultimate aim of celestial mechanics is to solve the great 
problem of knowing whether Newton’s law alone explains all 
astronomical phenomena.” On account of the necessary intro- 
duction of the theory of relativity the statement would require 
modification. 

Relativity Effects. — It is now recognized that the Newtonian 
laws of motion and law of gravitation are approximations to the 
true laws governing the motions of celestial bodies {see Rela- 
tivity). It has been found, however, that the relativity effects, 
i.e., the deviations from the motions derived on the basis of the 
classical Newtonian theory, are exceedingly small in all astronom- 
ical problems. In the motion of the perihelion of the innermost 
planet. Mercury, and in a very few other cases, they are large 
enough to be revealed by the most precise observations. A com- 
I>arison between observations and theory, in which the perturba- 
tions are properly taken into account, confirms the excess of the 
motion of the perihelion in the amount of 43 seconds of arc per 
century, as required by the theory of relativity. This is one of 
the most convincing ob.scrvational proofs of the theory of rela- 
tivity. The effect diminishes rapidly for planets at a greater dis- 
tance from the sun. In the case of the earth the relativity ad- 
vance of the perihelion is about 4 seconds of arc per century, just 
large enough to be confirmed by the observations. On account of 
the smallness of the relativity effects in problems in celestial me- 
chanics the justified procedure is to continue the use of the 
equations of motion following from the classical theory, and to 
apply the small relativity corrections, if at all necessary, in a 
minor adjustment of the results. 

Gravitational Attraction of Finite Bodies.— The New- 
tonian law of gravitation is stated for particles, not for bodies of 
finite extent. It was shown by Newton that bodies the masses of 
which are arranged with pierfect spherical symmetry attract each 
other in accordance with the law of gravitation as if the masses 
were concentrated in the centres of respective spheres. It is 
found that the effect of nonsphericity diminishes rapidly with 
the distance between the bodies. Hence in the solar system in 
which the principal bodies arc all nearly spherical and the dis- 
tances, as a rule, large compared with the dimensions of the 
bodies, it is in many cases permissible to treat the planets and 
satellites as point -masses. Some interesting exceptions exist: the 
innermost satellite of Jupiter’s system revolves in an orbit the 
radius of whijh is only 2^ times the radius of the planet. Owing 
to its rapid rotation the planet is flattened, and its gravitational 
attraction differs appreciably from that of a spherical body of 
the same mass. The principal effect upon the motion of the 
satellite is an advance of the perijove and a backward motion of 
the node, both at the rate of 24 revolutions a year. The inner- 
most satellite of Saturn shows a similar effect with a rate of one 
revolution a year. These are extraordinary cases; in most satellite 
orbits the resulting effect is small. 

Other Branches of the Subject.— A related branch of celes- 
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tial mechanics is the gravitational theory of rotating liquid or 
gaseous masses with applications to the earth and the other larger 
planets. Astrophysical applications to dose double stars have 
become inrreasiriKly important (see Geodksy and Prect.ssion of 
THE EquiNoxKS). Ncwtoii explained the ocean tides as caused by 
the gravitational attraction of the moon and the sun. Sir George 
Howard Darwin, in addition to developing modern methods of 
tidal analysis and tidal prediction, also treated the cosmogonic a.s- 
pect of tidal theory in his work on the development of the earth- 
moon system (see Tides). 

The various subjects described are recognized branches of 
celestial mechanics, which may be understood to embrace all of 
gravitational astronomy. The central problem, however, remains 
that of the mutual attractions among three or more bodies, each 
treated as a point-mass. There are two distinct approaches to the 
subject. The astronomer is forced to use methods that lead to a 
practical solution, even if they have the defect that the rep- 
resentation of the motion is valid for a limited interval of time 
only. The mathematician insists on using only processes of un- 
questionable validity, and is not primarily concerned W'ith the 
astronomical requirements. Both points of view arc meritorious, 
and (jach has had effects upon the development of the other. 

Planetary Theory. — ^An important method for the treatment 
of planetary perturbations was introduced by Joseph Louis La- 
grange (1736-1813). In an elliptic orbit the six orbital elements 
have constant values, completely determined by the three co- 
ordinates and the three components of the velocity at any time. 
Since the attractions by other planets cause a planet to follow a 
path differing from a fixed ellipse, the elements of its orbit so 
determined will necessarily vary W'ith the time. Hence one may 
describe the “p^'^turbed” orbit of a planet by giving the elements 
as fundi’ ms of the time. Lagrange’s method provides a process 
for deriving analytical expressions for the derivatives of the 
varying elements. These expressions are rigorous, but their in- 
tegration requires the introduction of a process of successive 
approximations. The ordinary procedure gives rise to the presence 
of terms proportional to the time, in addition to periodic terms, 
in the final expressions for the elements. The terms proportional 
to the time, t, arc called secular terms. I’bcir presence raises 
such questions as whether the eccentricity of a planetary orbit 
may increase indefinitely, endangering the stability of the plan- 
etary system. Such a conclusion would be very superficial. The 
terms obtained in further approximations, having higher powers 
of t as factor, will modify the terms obtained in the earlier ap- 
proximations in a manner that cannot be foreseen without appro- 
priate mathematical analysis. 

The integration of the periodic terms introduces divisors of 
the form kn-\-k'nf, in which «, n' are the mean motions of the 
two planets, and k, k' integers, both positive and negative. In the 
mean longitude the squares of the.se divisors occur. Whatever 
the mean motions, there will always be linear combinations 
kn+kW, small compared with either of the mean motions, n or 
n\ Such small divisors cause large coefficients in long-period 
terms, with the principal effect in the mean longitude. The mo- 
tions of the planets Jupiter and Saturn furnish one of the most 
interesting illustrations of the effects of small divisors. The an- 
nual motions of the two planets are very nearly in ratio 5 to 2, 
which produces a long-period term with period of about 900 years. 
The amplitude of the perturbation in the mean longitude is 1,196 
.seconds of arc in Jupiter and 2,908 seconds of arc in Saturn. 
These arc “the great inecjualities” in the motions of these planets 
the cause of which was discovered by Laplace in 1786. The small 
divisors in celestial mechanics are related to the more general 
problem of resonance in mechanical systems. 

A more direct approach to the solution of the perturbation 
problem is that in whit h the perturbations in the co-ordinates are 
obtained directly. Among the methods of this type that were 
employed with success may be mentioned those of Pierre Simon 
de Laplace and of Simon Newcomb. The apparent advantages are 
largely cancelled, however, in cases of planetary motion in which 
large perturbations duo to small divisors arc an important fea- 
ture. In such cases a method in which the mean longitude is ob- 


tained has decided advantages. By an ingenious procedure, P. A. 
Hansen succeeded in deriving a method that combines the ad- 
vantages of the two solutions of the perturbation problem. This 
method has been tested in numerous applications, and was chosen 
by G. W. Hill for his theory of Jupiter and Saturn, the most dif- 
ficult problem among the principal planets. 

An accomplishment that demonstrated strikingly the x^ower of 
the theory of planetary motions was the discovery of the planet 
Neptune in 1846. Its presence and location in the sky had been 
predicted with astonishing accuracy by J. C. Adams and by 
U. J. J. Leverrier from deviations in the motion of the? planet 
Uranus (see Neptttnk). Attempts were made to discover planets 
beyond Neptune by a similar procedure, but the discovery of 
Pluto at the Lowell observatory in 1930 must be ascribed to per- 
severance in systematic search rather than accuracy of prediction 
by mathematical theory. 

Secular Variations. — Planetary theories of the types de- 
scribed are entirely satisfactory for the immediate purposes of 
astronomy; the construction of tables that represent the motion 
of a planet for a limited time, say, a few thousand years. For 
questions concerning the stability of the solar system or, gen- 
erally, its configuration in the very distant past and future su^h 
representations of planetary motion are insufficient. The que^^- 
lion arose whether the secular terms occurring in planetary 
theories could be avoided. Lagrange obtained a solution in wliii I) 
he ignored the periodic terms. Retaining only the terms of the 
lowest power in the elements he obtained for the variation 01 
the elements two sets of linear differential c(pjations with con- 
stant coefficients, the eccentricity and perihelion appearing in otu* 
set, the inclination and node in the other. For the princii)al ])laneus 
of the solar system, excluding Pluto, these equations have been 
solved in closed trigonometric form. In a solution of this type one 
obiains for the eccentricity and perihelion of each planet tx]iri '.- 
sions containing eight trigonometric terms, the separate terms con- 
stituting oscillations with periods ranging from 57.000 years t( 
2,100,000 years. Similar expressions arc obtained for the elemetui 
defining the positions of the orbital pdanes in space. These re- 
sults give at least some indication of the long-iieriod iluctuatioiii* 
in the elements of the planetary orbits. They should, however, 
be applied with caution. Further approximations present the same 
difficulty of small divisors as is met in the case of the period]’ 
perturbations of the ordinary planetary theory. A still oiii- 
slanding problem is the inclusion of Pluto in the solution of tlie 
secular variations. This will require a novel a[)proach since ili- 
ordinary procedure leads to divergent developments. 

The asteroids or minor planets furnish a rich field of ap])li«'n- 
tion of the processes of celestial mechanics. The existence 01 Uic 
gaps in the ring of asteroids leads to the difficult theory o! 
resonance in planetary motion. The application of the theory oi 
secular variations led K. Hirayama to the discovery of five f;mii- 
lies of minor planets. He concluded that the members of ciuh 
family must be fragments of a larger parent body. F. L. Whifjplf 
established a similar relationship between the orbit of Eiukc’s 
comet and the orbits of certain meteors determined from trails 
on photographic xilates obtained at the Harvard observatory (see 
Minor Planets). 

Satellite Motion. — ^A common feature of all satellite prob- 
lems is that the motion proceeds at a much more rapid rate tlrin 
among planetary orbits. In the moon’s motion the line of ap.^idcs 
goes through a revolution in about nine years, the node in kj 
years. These periods should be compared with the periods of 
tens or hundreds of thousands of years that affect the motions oi 
the perihelia and nodes of planetary orbits. Consequently, in ^ 
satellite theory one cannot i>ermit the appearance of the 
in the coefficients of perturbation terms in the manner in whicii 
they are tolerated in planetary theories. One must aim at ex- 
pressions free from tWs defect. The most complete solution of 
a satellite problem is the lunar theory (see Moon). Elaborate 
investigations have also been devoted to the satellite systems of 
Jupiter and Saturn. These systems present cases of resonance 
that are among the more interesting problems of celestial mo' 
chanics. 
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Modern Methods. — From the time of Lagrange until the pres- 
ent mathematical astronomers have made attempts to introduce 
the more perfect methods used in the lunar theory into the 
problem of planetary motion. A method similar to that used by 
Charles Eugene Delaunay in the lunar theory has been applied 
to planetary problems, but its application to the entire system 
of principal planets would be exceedingly laborious. 

G. W. Hill opened up a new approach to problems in celestial 
mechanics by his use of a periodic orbit as a first approximation 
to the lunar theory. This subject was very fully investigated by 
[. H. Poincard, whose work has lea to a clearer understanding of 
the mathematical questions involved. Principally because of his 
work it is now recognized that, from a mathematical point of view, 
even such perfect developments as the lunar theories by De- 
l:iunay and by Brown leave something to be desired. 

On account of the analytical difficulty of many problems in 
celestial mechanics investigators have resorted to the method of 
umerical integration. The method is used extensively for calcu- 
iting the motions of asteroids and comets, and also in mathe- 
liilical researches in the problem of three bodies. 

The General Problem of Three Bodies. — ^This problem pos- 
.sses ten known integrals, all of an algebraic character. Such an 
itcpral is a function of the co-ordinates and momenta of the 
me bodies that remains constant throughout the motion. The 
riginal equations of the problem form a system of the i8th 
rder, nine differential equations of the second order. With the aid 
f I he ten integrals, the "elimination of the nodes** and the clim- 
jation of the time the system may be reduced to one of the sixth 
rder. This reduction was actually made by Lagrange and im- 
roved by later authors by the use of the canonical form of the 
(juations. The reduction of the proldem of three bodies with the 
i(l of known iiitcKrals suggested that, if additional integrals were 
iv.covcred, the problem might be further reduced and even cora- 
lelely solved. All such attempts failed; finally H. Bruns, in 1887, 
roved that no further algebraic integrals of the three-body prob- 
’!ii exist. Soon afterward Poincare proved that no further in- 
I'grals uniform with respect to the elliptic elements exi.st. This 
l‘^uU is of the greatest importance since it proves that the de- 
flojimeiits in trigonometric series used in the astronomical meth- 
tis cannot converge for all values of the constants within a finite 
aiige. It does not exclude such a representation in the case of 
particular orbits; obviou.s examples are furnished by the periodic 
oliitions and by the particular solutions which were first studied 
Lagrange (see Trojan Pu\nkts). 

The simplified problem in which one of the three bodies has 
legligible mass and moves in the orbital plane of the two massive 
Hidies. which are supposed to move in circular orbits, is the 
o-talled restricted problem. The system of equations is one of 
he fourth order with .one known integral, the Jacobian integral. 
a.*l j-m and m be the masses of the finite bodies; r, n, rg, the 
ii.stance.'i of the infinitesimal mass from the centre of the mass 
ind ilie two bodies respectively, and V the velocity of the in- 
initesimal mass in a co-ordinate system the origin of which is at 
lie centre of mass, and which rotates uniformly with the period 
>1 revolution of the finite masses. The Jacobian integral, if the 
mils of time and distance are conveniently chosen, is then 
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‘ being an arbitrary constant. By putting one obtains a 
'iugle family of curves with C as parameter. These “curves of 
icro velocity** may be looked upon as barriers in the sense that 
in orbit for which the constant of the Jacobian integral equals 
can never cross any of these curves of zero velocity for which 
exceeds C. The curves of zero velocity were first introduced 
>>' Hill with application to the moon’s motion and have figured 
prominently in more recent studies of the restricted problem. 

A totally different approach to the solution of the problem of 
Lhrcc bodies was made by using developments in powers of a 
v ariable related to the time. If applied to the original equations 
method fails owing to the singularities of the differential equa- 
'•t>ns that correspond to collisions. These singularities may be 


removed by suitable changes of variables, a procedure known as 
regularization. The first significant step in this direction was made 
by r. Tainlcve. Jn ii;i2 K. K Sundmaim obtained a solution for 
the general problem of three bodies that can be expanded as power 
series which arc convergent, but not uniformly so, for all values of 
the time. This result is of great theoretical interest, although its 
actual afiplication to astronomical problems is excluded by prac- 
tical difficulties. Moreover, the form of the solution docs not re- 
veal the character of the orbits. 

In the restricted problem, the use of the Jacolfian integral per- 
mits the elimination of one of the veloiily coinijonerits. Hence 
the motion can be represented completely by a trajectory in a 
three-dimensional phase space comparable with a streamline in a 
nonconipressible fluid. This approach permits an attack upon 
problems that were not accessible by other methods. The earlier 
developments are due to Poincare; important advances were made 
by G. D. Birkhoff, especially on questions concerning the prol)- 
ability that a trajectory returns to the same small region in space. 

Bibliocraviiy. — ^A n clomentary exposition of the principles of celes- 
tial mechanics is found in Ru-ssell, Dugan and Stewart, Aslronomy, 
vol. i, chap. X (1926). Introductory treatj.st*s arc: F. R. Moulton, 
Introduction to Celestial Mechanics, 2nd. ed. (1914) ; II. C. Plummer, 
An Introductory Treatise on Dynamical Astronomy (1918), The 
standard treatise covering developments through the loth century is 
F. Tisserand, Trait i de Mhanique Cileste, 4 vols. (i889'96). Excel- 
lent chapters on the mathematical aspects of the problem of three 
bodies are contained in E. T. Whittaker, A Treatise on the Analytical 
Dynamics of Particles and Rii^id Bodies, 4th. ed. (1937). Other im- 
portant works for specialists are: J. H. Poincare, Les MHhodes Nou- 
velles de la Miennique Celeste, 3 vols. (1892-99) ; E. W. Brown, An 
Introductory Treatise on the Lunar Theory (1896) ; J. H. Poinrar£, 
Leqons de Mkanique Celeste, 3 vols. (1905-10); Rnc. der Math. 
Bws., vol. vi, 2 A, 2B, (1905-34) ; G. W. Hill, Collected Math. Works, 
4 vols. (1905-07) ; G. D. Birkhoff, Dynamical Systems (Amcr. Math. 
Soc. Colloquium Publ., vol. ix, 1937); A. Wintner, The Analytical 
Foundations of Celestial Mechanics (1941). (D. Br.) 

CELESTIAL SPHERE, the imaginary sphere of indefinite 
radius on which the positions of the fixed stars are defined by 
their directions relative to an observer at its centre. The earth’s 
axis meets the celestial sphere in two points, the celestial poles. 
(Sec Astronomy: Observational Astronomy.) 

CELESTINA, LA^ the popular alternative title attached 
from 1519 (or earlier) to the anonymous Comedia de Calisto y 
Melihca, a Spanish novel in dialogue which was celebrated 
throughout Europe during the 16th century. The authorship of 
the Cclestina and the date of it.^ composition are doubtful. An 
anon>Tnous prefatory letter in the editions subsequent to 1501 
attributes the book to Juan de Mena or Rodrigo Cota, but this 
ascription is universally rejected. The prevailing opinion is that 
the author of the 21 acts was Fernando de Rojas, apparently a 
Spanish Jew resident at the Puebla de Montalban in the province 
of Toledo; R. Foulchc-Dclbosc, however, maintains that the 
original 16 acts are by an unknown writer who had no part in the 
five supplementary acts. Some scholars give 14S3 as the date of 
composition; others hold that the book was written in 1497. 
These questions are still unsettled. The Celestina excels all 
earlier Spanish works in tragic force, in impressive conception, 
and in the realistic rendering of characters drawn from all classes 
of society. It passed through innumerable editions in Spain, 
and was the first Spanish book to find acceptance throughout 
western Europe. A Latin version by Caspar Barth was issued 
under the title of Pomoboscodidascalus latinus (1624) with all 
the critical apparatus of a recognized cla.ssic. James Mabbe's 
English rendering (1631) is one of the best translations ever 
published. The original edition of 1499 has been reprinted by R. 
Foulchc-Delbosc in the Bibliotheca Hispanica, vol. xii (1902). 

Bibliography.— M. Menendez y Pelayo’s introduction to the 
Celestina (Vigo, 1899-1900) ; R. Foulchc-Delbo.se, "Observations sur 
la C 61 estmc“ in the Revue hispanique, vol. vii, pp. 28-80 (1900) and 
vol. ix, pp. 1 71-199 (1902) ; and K. Haebler, “Bemerkungen zur 
Celestina,** in the Revue hispanique, vol. ix, pp. i39~~^7o (1902). 

CELESTINE (Caelestinus), the name of five poj^s: 

Celestine 1 (Saint), i)ope from 422 to 432. After his triumph 
over the dissensions caused by the faction of Eulalius (see Boni- 
face 1 ) his episcopate was peaceful. He instructed Cyril, bishop 
of Alexandria, to inquire into the doctrines of Neslorius. To ex- 
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tirpate Pclap^ianism, he sent to Britain a deacon. Palladius, at 
whose instigation St. Gcrmanns of Auxcrre followed to inculcate 
orthodoxy among the clergy of Britain. Celcstinc also commis- 
sioned Pulladius to preach the gospel in Ireland which w^as begin- 
ning to rally to Christianity. Cclcstine was the first pope who is 
known to have taken a direct interest in Britain and Ireland. 

(X.) 

Cklesttne it f Guido di Gastello), pope from 1143 to 1144. 
came of obscure Umbrian parentage. He was able and learned, 
and studied under I’cler Abelard, whom he held in lasting admira- 
tion. Made cardinal deacon in 1127, he was pope from Sept. 26, 
1143, to March S, 1144. 

He removed the interdict which Innocent II had employed 
against Louis VII of France. 

Celestine hi (Giacinto Bobonc), pope from itqt to 1198, 
once cardinal deacon of Santa Maria in Cosmedin, became pope 
on Mjirch 30, 1191. Henry Vf of Germany forced the jKjntiff to 
crown him emperor and three years later took possession of the 
Norman kingdom of Sicily; he refused tribute and the oath of 
allegiance, and even appointed bishops subject to his own juris- 
diction; moreover, he gave his brother in lief the estates which 
had belonged to the countess Matilda of Tuscany. Celestine 
dared not excommunicate him. 

He played throughout a temporizing policy, refusing even to 
take decisive action when the emperor imprisoned Richard 
Coeur de Lion as he was returning from the crusade. Richard 
had been set free before the dilatory pope put Leopold of Austria, 
his original captor, under the ban. 

Celestine died on Jan. 8, 1198. 

Celestine IV (Godfrey Castiglionc), pope in 1241, nepihew of 
Urban III (1185-87), was archpriest and chancellor at Milan, 
before he joined the Cistercians. In 1 227 Gregory IX created him 
cardinal priest, and in 1239 cardinal bishop of Sabina. Elected 
to succeed Gregory on Oct. 25, 1241, he died on Nov. 10 before 
consecration. 

Celestine V (St, Peter C!elestinc or Peter of Morrone), pope 
in 1294, wa.s bom of poor parents at Isemia about 1215, and 
adopted an eremitical way of life on Monte Morrone. He at- 
tracted other ascetics whom he organized into a congregation 
which was later called the Olestincs (q.v.). They were incor- 
porated by Urban IV into the Benedictine order (1263). His 
Opuscula (Naples, 1640) are probably not genuine. 

A fight between the Clolonna and the Or.sini, as well as dissen- 
sions among the cardinals, prevented a papiTl election for more 
than two years after the death of Nicholas IV. Finally, Celes- 
tine was elected on July 5, 1294. 

Apocalyptic notions then current doubtless aided his election, 
for Joachim of Floris and hi.s school looked to monastidsm to 
deliver the church and the world. Multitudes came to Celcstine's 
coronation and he began hi.s reign the idol of visionaries, of ex- 
tremists and of the populace. But the pope was in the power 
of Charles II of Naples; and became his tool against Aragon. 
When he wished to abdicate, Benedetto Gaetano, destined to suc- 
ceed him as Boniface VI 11 , removed all scruples against this 
unheard of procedure by finding a precedent in the case of 
Clement I. Celestine abdicated on Dec. 13, 1294, and died in a 
monastic cell in the castle of Fumone on May 19, 1296. He was 
canonized as St. Peter Celestine by Clement V in 1313. 

Bihliography. — H. Finke, Aus den Tagen Bonifaz VJII (Muastcr, 
IQ02) ; Antinori, Celestino V ed U srsto centenario della sm incorona- 
zione (Aquila, 1894) ; H. K. Mann, Lives of the Popes, vol. xvii and 
xviii (London, St. Louis, 1931-32). (C. H. Le.) 

CELESTINE or Celestite, a name applied to native stron- 
tium sulphate (SrS04), having been suggested by the celestial 
blue colour which it occa.sionally presents. It is usually colour- 
less, or a delicate shade of blue. It crystallizes in the ortho- 
rhombic system, being isomorphous with barytes (see Barite). 
The cleavage is a perfect parallel to the basal pinacoid, and a less 
marked parallel to the prism. Although celestine much resembles 
barytes in its physical properties, having for example the same 
hardness (3), it is less dense, its specific gravity being 3.9. It is 
less abundant than barytes, but is, however, much more soluble. 


Celestine occurs in the Triassic rocks of Britain, especially in 
veins and geodes in the Keuper marl in the neighbourhood of Bris- 
tol. At Wickwar and Yate in Gloucestershire it is worked for in- 
dustrial purposes. Colourless crystals of great beauty occur in as- 
sociation with calcite and native sulphur in the sulphur deposits of 
Sicily, as at Girgenti. Very large tabular crystals are found in 
limestone on Strontian island in Lake Erie ; and a blue fibrous va- 
riety from near Frankstown, Blair county, Pa., is notable as hav- 
ing been the original celestine on which the species was founded by 
A. G. Werner in 1798. 

Celestine is much used for the preparation of strontium hydrate, 
which is employed in refining beetroot sugar. (F. W. R.) 

CELESTINES, a religious order founded about 1260 by 
Peter of Morrone, afterwards Pope Celestine V. (1294). It was 
an attempt to unite the eremitical and cenobitical m^es of life. 
Peter’s first disciples lived as hermits on Mount Majella in the 
Abruzzi. The Benedictine rule was taken as the basis of the life, 
but was supplemented by regulations notably increasing the 
austerities practised. The form of government was borrowed 
largely from those prevailing in the mendicant orders. Indeed, 
though the Celestines are reckoned as a branch of the Benedic- 
tines, there is little in common between them. During the found- 
er’s lifetime the order spread rapidly, and eventually there were 
about 150 monasteries in Italy, and others in France, BohexAia 
and the Netherlands. The French houses formed a separate con- 
gregation, the head-house being in Paris. The French Revolution 
and those of the 19th century destroyed their houses, and the 
Celestine order seems no longer to exist. 

See liclyot, Histoire des ordres reUgieux (179a), vi. c. 23; Max 
Hrimbucher, Orden und Kongregaiionen (1896), i. fi 22, p. 134; the 
art. “Colestiner” in Wetzer und Welte, Kirchenlexicon (td. 2), Herzog- 
Ilauck, Realencyklopadie (ed. 3) and Catholic Encyclopaedia, vol. xvL 
pp. 19, 20. 

CELIBACY, the state of being unmarried. In the original 
Latin (caelibatus, from caelebs, unmarried) it meant merely the 
fact of being unmarried, but was later restricted almost entirely 
to the pcr{K‘tual renunciation of marriage, especially for religious 
motives. Celibacy was a practice of various religions even in pre- 
Christian times, as exemplified in the Roman vestal virgins and 
in Buddhist monasticism. Judaism frowned on celibacy, and 
considered childlessness a reproach, for it banished the hope of 
begetting the Messiah. But marriage was rejected by the major- 
ity of the Jewish sect of Essenes, which arose about two centuries 
before Christ, probably from Persian-Babylonian influences dur- 
ing the captivity and from contact with Hellenism through the 
Greek language. 

Christ commended celibacy for the sake of the kingdom of 
heaven (Matt, xix, 12), but did not prescribe it; and St. Paul 
praised virginity as better than marriage (I Cor. vii; 7, 32-40). 
Celibacy was a common practice among the early Christians, who 
were inspired by the example of Christ, the virtues of self-control 
and self-denial, and the freedom from family cares which would 
leave greater liberty for prayer, contemplation and apostolic ac- 
tivity, and would win the confidence and respect of the people. 
The practice was not confined to the clergy, but it became by 
church law an obligation for those who wished to embrace the 
clerical state. 

Origins of Clerical Celibacy^— The majority of scholars 
agree that the law of clerical celibacy was not of apostolic origin. 
St. Paul recommended celibacy, but he also wrote that a bishop 
should be a man of one wife (1 Tim. iii, 2; Titus i, 6). This was 
generally understood to exclude from bishoprics, not unmarried 
men, but rather men who had married more than once, at least 
after their baptism. A few contemporaries of St. John Chrysos- 
tom found in these texts a command that a bishop should have a 
wife, and this interpretation was revived in the x6th century by 
the Protestant reformers. 

While no strict law of celibacy existed during the first three 
centuries of Christianity, its practice was in honour among the 
clergy from the time of the apostles. Tertullian admired the 
numi^r of celibate clergy and Origen contrasted the spiritual 
fatherhood of the priests of the New Testament with the carnal 
paternity of the Levites of the Old Law. At the same time, ac* 
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cording to Clement of Alexandria, the church approved of clergy- 
men who had married ; if they used their marriage rights without 
sin, they would be saved by having children. When a law of celi- 
bacy was proposed in the ecumenical council of Nicaea in 325, 
Paphnutius, a celibate Egyptian bishop, objected that nothing 
should be added to the ancient tradition which opposed marriage 
after ordination, but did not prohibit wedded life for those who 
married before ordination. The council accepted this advice and 
contented itself with the provision that the clergy should not 
have in their houses unmarried women other than near relatives.^ 

Celibacy in the Oriental Church^ — T'he law of clerical celi- 
bacy developed during and after the 4th century, more strin- 
gently in the west than in the east. The practice of celibacy was 
esteemed in the eastern church, but was not universal. The coun- 
cil of Ancyra in 314 allowed a candidate for the diaconate to 
state his choice of celibacy or marriage, and bound him accord- 
ingly. A few years later the council of Gangra condemned any 
disdain for the ministry of married priests. The bishops, how- 
ever. practised continence even w'hen married, and this custom 
gradually passed into church law, for which Justinian established 
civil sanctions. The discipline of the oriental church was finally 
tixed in the council of Trullo in 692. Absolute continence was 
prescribed for bishops; if they had been married they could not 
be consecrated unless their wives would enter monasteries. Or- 
dained priests, deacons, and subdeacons could not marry, but 
they were free to retain wives they had taken before ordination.* 
This law has remained substantially the same in the eastern 
churches, but the practice has been to select bishops only from 
the unmarried priests. 

Many of the eastern churches that have reunited with the 
Roman see have also accepted the stricter Roman discipline, 
but the retention of the old oriental practice has been tolerated 
in some of them. 

The Early Latin Church. — ^After the beginning of the 4th 
century the castom of clerical celibacy gradually evolved into a 
legal obligation in the western church. The council of Elvira 
(Grenada) about the year 300 prescribed continence for bishops, 
priests and deacons.* This was merely a provincial council local 
tu a part of Spain, but it has been prominent in the history of 
celibacy since it established the earliest recorded legislation on 
this subject. Tlie same discipline was decreed in 386 by the 
church in Rome, and Pope Siricius set about making it universal 
in the Latin church. By letters to Spain and Africa he notified 
the bishops of the ruling, and prescribed penalties for violations.^ 
A few years later Pope Innocent 1 wrote to the bishops of Rouen 
(404) And Toulouse (405) in the same vein. Councils in Carthage 
in 390 and 401 prohibited matrimonial intercourse of priests and 
deacons. At about the same time councils in Toledo and Turin 
barred advancement in orders if deacons or priests failed to ob- 
serve continence with their wives. French councils demanded a 
promise ol perpetual chastity from candidates for the diaconate. 
The church in England and Ireland also followed the continental 
law. Pope St. Leo I (440-461) restated the law of celibacy and 
included subdeacons among its subjects.* 

The law met with opposition and St. Jerome knew of more 
than 300 married bishops. Other writers and many epitaphs of 
the clergy recorded clerical marriages as late as the 6th century. 
Time was required for the law to be universally accepted, but it 
was clear and definite after the 6th century except for subdeacons, 
for whom it became general in the 9th century. 

Since married men received orders and undertook the obliga- 
tion of celibacy, their wives were to be treated as sisters there- 
after, and were called deaconess, priestess and episcopess. The 
wife of a priest or deacon remained mistress of his house, but a 
bishop’s wife was to live in a separate home, and measures of 
vigil^ce were prescribed for them. But the proximity of the 
married couple was a source of danger, and viohitions of the law 
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were not rare, although it was generally well observed during the 
Merovingian period, and many of the clergy were unmarried. 

In the 8th century violations of the law became more frequent 
especially when Charles Martel began to distribute benefices to 
men who were more interested in the income than in the duties 
of a cleric. There was chaos in the Frankish church, as St. Boni- 
face reported to Pope Zachary, but the saint succeeded in effect- 
ing a great reform there. In Spain King Witiza went so far as to 
abrogate the law of celibacy. With the advent of the Carlovin- 
gians better discipline was restored. Various councils renewed 
the old canons and Charlemagne sanctioned the traditional church 
law. But after the break-up of his empire the laws of both church 
and state were largely disregarded. During the 10th and most of 
the nth centuries the laxity of the clergy made clerical marriages 
quite numerous. In many places the abuse was so rampant that 
marriage tended to become the normal state of the clergy with no 
stigma attached to it. The term “concubinage” was applied to 
these unions, but not in its strict sense, for the church had not 
yet made holy orders an impediment to valid wedlock. Some 
clerics did keep mistresses, but others contracted true marriages, 
either secretly, or even openly, as Pope Leo VII deplored in a 
letter to the Gauls and Germans. 

In the middle of the 10th century the bishop of Augsburg was 
St. Ulric to whom an extant letter in favour of sacerdotal mar- 
riage has been attributed. Dr. Henry C. Lea in his History of 
Sacerdotal Celibacy vouched for its authenticity, but no careful 
scholar after the middle of the 19th century would disagree with 
August Potthasl’s evaluation in his bibliography of mediaeval 
history. He catalogues the letter under the heading, “Pseudo- 
Udalricus” as a fabrication of about 1075, a century aher Ulric’s 
death in 973, and a period of sharp controversy between the 
papacy and the empire.® 

Reforms of Gregory VII- — ^In the iith century the church be- 
gan to re-establish the old canons, but the long-standing abuse 
was not repressed without a struggle. It took the exhortation of 
the most virtuous among the clergy and the drastic legislation of 
the greatest of the popes to bring about a reform. Severe laws 
and penalties were enforced, not only against the incontinent 
clergy, but also against their illegal partners. Some of the clergy 
who were liberated serfs took free women to wife in order to 
have children who would be free and inherit their property ac- 
cording to the civil law. Hence Benedict VIII, in the synod of 
Pavia about 1022, decreed the children of the clergy to be serfs 
of the church, and Henry II incorporated this into the law of the 
empire. 

Leo IX in the Lateran synod of 1049 enslaved the concubines 
of the Roman clergy to the Lateran palace. Various synods in 
England and France allowed the rural clergy to keep the wives 
they had taken, but forbade future clerical marriage. 

St. Peter Damien and Hildebrand were strong supporters and 
advisers of the popes of this period, and when Hildebrand be- 
came Pope Gregory VII in 1073, made strenuous efforts to 
restore the ancient discipline. Many clerics believed that con- 
trary custom had abrogated the law and made their marriages 
blameless, so when Gregory’s legates instructed the German hier- 
archy to enforce celibacy, some of the clergy threatened to give 
up their ministry rather than their wives, saying that the pope 
might get angels to take their places. Similar disturbances oc- 
curred in France, but Gregory was not to be turned from his 
purpose. He took the unprecedented and dangerous step of sub- 
jecting the clergy to the judgment of the laity. He wrote several 
letters exhorting princes and people to refuse, and wen to hinder 
by force, the ministrations of priests who were tainted with in- 
continence.* The temporary harm of such a measure was justified 
by the permanent gain effected, for the efforts of Gregory and 
his immediate successors brought about the desired reform. One 
of the principal causes of clerical incontinence was removed by 
the eventual settlement of the conflict over lay investitures. 
Finally the first and second ecumenical councils of the Lateran 
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(T123 and 1139) removed the possibility of clerical marriage after 
ordination to the subdiaconate by making this and higher orders 
an impediment to valid marriage.^ After these decrees the un- 
lawful unions of clerics were mere concubinage. ITiese steps led 
to a general observance of the law so that in the 13th century 
concubinage was the rare exception among the clergy. 

A new decline set in during the i4lh and 15th centuries and 
various princes and churchmen proposed the adoption of the 
practice of the oriental church. The question was raised, without 
result, in the councils of Vienne (1311-12), Constance (1414-18) 
and Basel (1431-49). Some prie.sts claimed special dispensations 
from the law of celibacy and even used forged papal documents 
to prove their claim. 

in the 1 6th century Martin Luther and other Protestant leaders 
attacked clerical celibacy, and as Protestantism progressed, some 
Roman Catholics thought a relaxation of the law might help to 
restore unity in the church. 

Modern Roman Discipline. — ^Thc great reforming council of 
Trent, after long di.scussion, retained the earlier laws, including 
the Lateran decree that holy orders nullify an attempt to marry, 
and deiined as an article of faith the church’s fwwer so to legis- 
late.* The observance of the law was greatly forwarded by 
founding seminaries in which the candidates were trained in vir- 
tue while being instructed in preparation for ordination. 

After Trent, at the request of Ferdinand I and Maximillian II, 
Pope Pius IV for a time considered pcmiitting clerical marrhige 
in Germany, but the (question w'as shelved and the law of Trent 
remained the settled legislation of the church. It was incorpo- 
rated into the igi8 Codex Juris Caaiomci in canons 132, 987 and 
1072. 

Dispensations have sometimes been granted to subdeacons and 
deacons who returned to lay status, but to priests very rarely 
and only in view of the common welfare. General dispensations 
were given in England to the clergy who had embraced Anglican- 
ism and married, but who wished to return to Rome under Mary 
Tudor; and to the small section of the French clergy who had 
unfrocked themselves and married in fear of the Terror. 

The church never absolutely prohibited the ordination of mar- 
ried men, but to protect the rights of their wives the practice 
aro.se of refusing ordination unless the wife freely vowed per- 
petual chastity. This was the law in the 14th century.* The 1918 
code of canon law prohibited ordination of a married man with- 
out the very rarely granted dispensation of the Holy See. 

There has been occasional laxity since the council of Trent, 
and in the early 19th century there was German agitation for a 
mitigation of the law, but in general the celibacy of the Roman 
Catholic clergy has won respect and influence in and out.side their 
church. 

The practice of celibacy was revived in the Church of 
England during the latter part of the 19th century by some 
monastic institutions which also made foundations in America. 

Btuliogkaphy. — Among the best treatments of celibacy arc F. X. 
Funk, **Colibat und Priesterehe,” in his KirchengeschichtUche Ahkand-^ 
lungen und Untersuchungen, 1897, vol. 1, pp. 69-120; and £. Va- 
candard, “Cclibat,” in Dictionnaire de Thiologie CathoUque, 1923* vol. 
II, part 2, col. 2068-2088. A good historical and archaeological treat- 
ment of the flrst eight centuries is found in H. Ledcreq, **Cclibat,” in 
Dictionnaire d*Archiologie ChrHienne et de IMurgie, 1925, vol. II, part 
2, col. 2802-2831, where a complete bibliography also is found. A 
good English treatment with detailed discussion of celibacy in England 
is Herbert Thurston’s “Celibacy of the Clcrg>^” in The Catholic En~ 
cyclopedia, vol. Ill, pp. 481-488. The best known opponent of cler- 
ical celibacy is Henry C. Lea, History of Sacerdotal Celibacy in the 
Christian Church, 1907, but he has been charged with superficial and 
biased .scholarship by Roman Catholic scholars and some others. Dis- 
affection was expressed bv Johann and Augustin Thcincr in £m- 
fuhrung der erzwungenen Rhelosigkeit , 1828, which was prohibited 
by the Holy See and afterward repudiated by Augustin Theiner. 

(H. R. W.) 

CELINA, an inror|)orated village in western Ohio, U.S.A., 
on Grand lake (or Lake St. Marys); the county seat of Mer- 
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cer county. It is served by the Cincinnati Northern and the 
Nickel Plate railways. Pop. (1950) 5,703 by the federal census. 
Celina is a summer resort, the commercial centre of a farming 
region and an important furniture-manufacturing town. Stearic 
acid, printed and metal products are also manufactured. The vil- 
lage was settled in 1834 and incorporated in 1885. Grand lake is 
an artificial lake, 9 mi. long by 3 mi. wide, built to feed the old 
Miami and Erie canal. 

CELL, originally a small detached room in a building (Lat. 
cella, a small room), particularly a small monastic house {see 
Abbey). 

Also used for the small sleeping apartments of the monks, 
or the small dwelling of a hermit. This use still survives in the 
small separate chambers in a prison (q.v.). The word also denotes 
various small compartments which build up a compound struc- 
ture, such as honeycomb, etc. 

In electricity a cell may be deiined as a system which produces 
electromotive force by chemical action. 

For voltaic, dry and concentration cells see Battery; for gas 
cell see Hydrogen Ions; for standard cell see Instruments, 
Electrical. 

In biology the term cell denotes microscopic structural elements 
which form the bulk of the tissues of animals and plants of 
visible dimensions. The precise meaning of the term cell in bio- 
logical literature is set forth in the article Cytology (q.v.). When 
the term came into usage in biology, it referred to the smallest 
units of structure that the microscope could reveal in the animal 
or plant body. First used by Robert Hooke (1665) for the minute 
cavities of cork, a tissue which he described as made up of “little 
boxes or cells,” it is a survival from the microscopic descriptions 
of plant structure made by 17th century botani.sts, and as such 
is really a misnomer, for tissues of animals rarely display the 
honeycomb-like appearance of pith, cork, etc., when examined 
microscopically. To-day the cell is recognized to be a complex, 
consisting of a number of well-defined structures {nucleus, mito- 
chondria, etc.) so that it is no longer possible to define the cell as 
the ultimate structural unit of living matter. On the other hand, it 
is a physiological unit. It is the delimitation of this characteristic 
complex of microscopically visible units by a boundary which 
possesses the physical property of differential permeability to dif- 
ferent kinds of molecules that characterizes the individual cell, 
which has thus come to be regarded as a unit of physiological ac- 
tivity of a certain order. The fact that the respective contribution.s 
of the maternal and paternal parents to the physical constitution 
of the off.spring are derived in each case from a single cell of the 
parent-body has revolutionized the study of heredity; and has 
stimulated a considerable body of research which makes it possible 
to-day to cnvi.sage the structural basis of hereditary transmission 
and the determination of sex. 

Thus the Cell Doctrine, i.e., the recognition of the cell origi- 
nally as the structural unit of 
the body and later as a unit of 
physiological activity, has exerted 
its influence on every depart- 
ment of biological thought since 
the doctrine was formulated 
by M. J. Schleiden and Theo- 
dor Schwann in 1839. 

(L. T. H.) 

CELLA, in architecture, the 
Latin name corresponding to the 
Greek naos^ used for the enclosed 
room or sanctuary of a Grwk or 
Roman temple or any building of 
A DUNCAN PHYFE CELLARET OF Similar plan. 

THE I9TH CENTURT, MOUNTED WITH CELLARET (».«., Httle CCl- 
CLAw FEET ^ strictly that portion of a 

sideboard which is used for holding bottles and decanters. Some- 
times it is a drawer, divided into compartments lined with zinc, 
and sometimes a cupboard, but still an integral part of the sid^ 
board. In the latter part of the i8th century, when the sideboard 
was in process of evolution from a side table with drawers into 
the large and important piece of furniture which it eventually he- 
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came, the cellaret was a detached receptacle. It was most com- 
monly of mahogany or rosewood, many-sided or even octagonal, 
and occasionally oval, bound with broad bands of brass and lined 
with zinc partitions to hold the ice for cooling wine. Sometimes 
a tap was fixed in the lower part for drawing off the water from 
the melted ice. Cellarets were usually placed under the sideboard, 
and were, as a rule, handsome and well-proportioned; but as the 
artistic impulse which created the great 18th-century English 
school of furniture died away, their form grew debased, and under 
the influence of the British Empire fashion, which drew its inspi- 
ration from a bastard classicism, they assumed the shape of 
sarcophagi incongruously mounted with lions’ heads and claw feet. 
Hepplewhile called them gardes du vin; they are now nearly 
always known as “wine-coolers.” 

CELLE, a town of Germany, in the district of Hanover, Lower 
Saxony, on the left bank of the navigable Aller, near its junc- 
tion with the Fuse and the Lachte, 23 mi. N.E. of Hanover. Pop. 
(Tgso) 59,667. Founded in 1292, the town was the residence of 
the dukes of Liineburg-Cclle, a cadet branch of the ducal house of 
Brunswick, from the 14th century until 1705. The most interest- 
ing building is the former ducal palace, begun in 1485 in Late 
Gothic style, but with extensive Renaissance additions of the late 
17th century. There are manufactures of biscuits, umbrellas, 
kuthcr, sugar, dyes and paper, and trade is carried on in wax 
and timber. Celle is the .seat of the court of appeal from the 
superior courts of Aurich, Dctmold, Gottingen, Hanover, Hilde- 
sheim, Liineburg, Osnabriick, Stade and Verden. 

CELLIER, ALFRED (1844-1891), English composer of 
light operas of which one, “Dorothy,” enjoyed prodigious popu- 
larity, running from Sept. 25, 1886, till April 1889. “The Mounte- 
banks,” to a libretto by W. S. Gilbert, w’as also very successful. 

CELLINI, BENVENUTO (1500-1571), lulian artist, 
metal worker and sculptor, born in Florence on Nov. i, 1500. His 
father was a musician and artificer of musical instruments, who 
married Maria Lisabetta Granacci, and 18 years elapsed before 
they had any children. Benvenuto (meaning “welcome”) was the 
third child, llie father destined him for his own profession and 
tried to thwart his inclination for design and metal work. At 15, 
however, he was apprenticed to a goldsmith, Antonio di Sandro, 
named Marconc. He had already attracted some notice in Flor- 
ence when, being implicated in a brawl, he was banished to Siena 
where he worked for Francesco Castoro, a goldsmith. He visited 
Bologna and Pisa, and returned to Florence before he went to 
Rome in 1519. To this ix;riod belong a silver casket, some silver 
candlesticks, a vase for the bishop of Salamanca, and the gold 
medallion of “Leda and the Swan” — the head and torso of Leda 
cut in hard stone — executed for Gonfalonicre Gabbrello Cesarino, 
which is now in the Vienna museum. In the attack upon Rome 
(1527) by the constable de Bourbon, the bravery of Cellini proved 
of signal service to Pope Clement VII. ; if we may believe his own 
accounts, his was the hand which shot the Bourbon dead, and he 
afterwards killed Philibert, prince of Orange. His exploits paved 
the way for a reconciliation with the Florentine magistrates and 
his return to Florence. Here he worked on medals, the most 
famous of which are “Hercule.s and the Ncmean Lion,” in gold re- 
pousse work, and “Atlas supporting the Sphere,” in chased gold. 
From Florence he went to court of the duke of Mantua, and 
thence again to Rome, where he was employed in the working of 
jewellery and the execution of dies for private medals and for the 
papal mint. Here, in 1529, he avenged a brother’s death by slay- 
ing the slayer; soon afterwards he had to flee to Naples to shelter 
himself from the consequences of an affray with a notary, Ser 
Benedetto, whom he wounded, but on the accession of Paul III. 
he was reinstated. The plots of Pierluigi Farnese, a natural son of 
Faul III., led to his retreat from Rome to Florence and Venice, 
and once more he was restored with greater honour than before. 

On returning from a visit to the court of Francis I., being now 
aged 37, he was imprisoned for some time on a charge (appar- 
<^ntly false) of having embezzled during the war the gems of the 
pontifical tiara. At last, however, he was released at the interces- 
sion of Pierluigi’s wife, and more especially of the C^dmal d’Este 
(>f Ferrara. For a while after thia he worked at the court of 
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Frands I. at Fontamebleau and in Paris. But the enmity of the 
duchesse d’Etampes and the intrigues of the king’s favourites led 
him, after about five years of laborious and sumptuous work, to 
retire in 1545 in disgust to Florence. During the war with Siena, 
Cellini was appointed to strengthen the defences of his native city. 
In 1565 he married Piera de Salvadore Parigi. He died in Florence 
on Feb. 13, 1571, and was buried in the church of the Annunziata. 

Besides the works in gold and silver which have been men- 
tioned, Cellini executed several pieces of sculpture. The most 
distinguished is the bronze group of “Perseus holding the head of 
Medusa,” now in the Loggia del Lanzi at Florence, one of the 
most typical monuments of the Italian Renaissance. 

Not less characteristic of its splendidly gifted and barbarically 
untameable author are his autobiographical memoirs begun in 
Florence in 1558 — a production of the utmost energy, directness, 
and racy animation, setting forth one of the most singular careers 
in all the annals of fine art. His amours and hatreds, his passions 
and delights, his love of the sumptuous and the exquisite in art, 
his self-applause and self-assertion, make this one of the most 
singular and fascinating books in existence. The original manu- 
.Hcript is at the Laurenziana in Florence. Cellini also wrote treatises 
on the goldsmith’s art, on sculpture, and on design (translated by 
C. R. Ashbec, 1899). 

Among his works of art, many of which have perished, were a 
colossal Mars for a fountain at Fontainebleau and the bronzes of 
the doorway, coins for the papal and Florentine states, a Jupiter 
in silver of life size, and a bronze bust of Bindo Altoviti. His 
other works in existence to-day arc the celebrated salt-cellar made 
for Frands I. at Vienna; a medallion of Clement VII. in com- 
memoration of the (leace between the Christian princes, 1530, 
signed with the artist’s name ; a medal of Francis I. with his por- 
trait, also signed ; and a medal of Cardinal Pietro Bembo. Cellini, 
while employed at the papal mint at Rome during the papacy of 
Clement VII. and later of Paul III., executed the dies of several 
coins and medals, some of which still survive. He also executed 
in 1535 for Alessandro de’ Medici, first duke of Florence, a 40- 
soldi piece, with a bust of the duke on one side and standkg flg- 
ures of the saints Co.smo and Damian on the other. 

The important works which have perished include the uncom- 
pleted chalice intended for Clement VII.; a gold cover for a 
prayer-book as a gift from Pope Paul III. to Charles V.; large 
silver statues of Jupiter, Vulcan, and Mars, wrought for Francis 1 . 
during his sojourn in Paris; a bust of Julius Caesar; and a silver 
cup for the cardinal of Ferrara. The magnificent gold “button,” 
or morse, made by Cellini for the cope of Clement VII., appears 
to have been sacrificed by Pius VI., in furnishing the indemnity 
of 30,000,000 francs demanded by Napoleon in 1797. Fortunately 
there are in the print room of the British Museum three water- 
colour drawings of this splendid morse done by F. Bertoli in the 
first half of the 18th century. 

Bibuooraphy. — Cellini’s autobiography was published by O. Bacd 
(1900). English translations by J. A. Symonds, Thomas Roscoe, A. 
Macdonnell and R. H. Cust. Bolzenthal, Skizzen zur Kunstgeschichte der 
modemen Medoillen- Arbeit 142^1840 (1840) ; J. Friedliinder, Die ital* 
ienischen Schaumunzen des 15^^ Jahrhunderts (1880-^2) ; A. Armand, 
Les midaiUeurs italiens des 15* et 16^ sitcles (1883-87) ; Eugene Plon, 
CeUini, orfevre, midaUleur, etc, (1883) ; A. Heiss, Les midailleurs fior- 
entins (1887) ; £. Babelon, La gravure en pierres fines (1894) i N. 
Rondot, Les midaiUeurs lyonnais (M&con, 1897) ; L. Dimier, CeUini d 
la cour de France (1898) ; Dr. Julius Cahn, MedaiUen und Plaketten 
der Sammlung W. P. Metzler (Frankfort-on-Main, 7898) ; Molinier, 
Les Plaquettes; I. B. Supino, II Medagliere Medkeo nel R, Museo 
Nazionale di Firenze (Florence, 1899) ; T. Longueville, CeUini, His 
Times and Contemporaries J[i899) ; L*Arte di Benvenuto Cettini (Flor- 
ence, 1901) ; C. von Fabriezy, MedaiUen der HaUeniseken Renaissance 
(Leipzig) ; L. Forrer, Biographical Dictionary of MedaUists, etc, (1904). 

CELLOPHANE, a thin film of regenerated cellulose, usually 
clear and transparent, used primarily as a flexible packaging ma- 
terial. While the word “cellophane” is a trade mark in England, 
France, Canada and many other countries, in the United States it 
became, by court decision, a generic term. 

In 1892 the English chemists C. F. Cross, E. J. Bevan and 
C. Beadle discovered viscose, a solution of cellulose treated with 
caustic soda and carbon disulphide. Six years later C. H. Steam 
was granted a British patent for producing films from viscose. It 
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was not until 1911, however, that J. E. Brandenberger, a Swiss, 
designed a machine for continuous production of a strong, trans- 
parent film. Brandenberger coined the term ^'cellophane'’ by 
combining "cellulose” and "diaphane,” the French word for "trans- 
parent.” 

World War I delayed large-scale development. In 1920 a 
French company, La Cellophane, was formed, and a cellophane 
plant was built at Bezons, near Paris. Three years later £. 1 . du 
Pont de Nemours & Company acquired rights from La Cellophane 
to manufacture the product in the United States and produced the 
first U.S.-made cellophane at Buffalo, N.Y., in 1924. 

By the 1950s, U.S. production, which was less than 500,000 lb. 
in 1924, was estimated at more than 250,000,000 lb. annually and 
was believed to account for well over half the world’s supply, 
although no precise production figures were published. 

Several factors contributed importantly to cellophane’s growth. 
Moistureproof cellophane, invented in 1927 by W. U. Charch and 

K. £. Prindle, gave the film new usefulness as a protective wrap for 
foods. By the 1950s about 90% of the U.S. production was mois- 
tureproof, and about 70% of the total went to the food industry. 
More than 50 varieties of cellophane had been develoi^ed. Basi- 
cally, the film is transparent, odour resistant, tough, grease-proof 
and gas impermeable. It can be made in various thicknesses and 
colours. By applying special coatings, it can be made moisture- 
proof, partiaUy moistureproof, and heat-sealing. 

Cellophane manufacture starts with steeping of sheets of wood 
pulp in caustic soda to form alkali cellulose. After removal of 
excess liquids, the sheets are shredded, aged to control molecular 
weight, and discharged into steel drums known as barattes. Car- 
bon disulphide is added to the slowly rotating barattes, forming 
sodium cellulose xanthate. The xanthate is ^ssolved in another 
caustic solution to form visco.se. 

Carefully ripened viscose is piped to the ca.sting machine, where 
it is extruded through a metal slit into an acid bath in which it 
coagulates to a film and is regenerated into cellulose. Driven 
rolls carry the film through a further series of baths where it 
is washed and bleached, and softening materials are added. The 
film then enters the dryer, passing over heated rolls and through 
circulating hot air. Finally, it is wound up in mill rolls, which 
may weigh as much as 950 lb. and contain up to 5 mi. of film. 

If the cellophane is to be coated, the film is led through a coat- 
ing bath, over doctor knives or rolls to remove excess coating and 
to distribute the coating evenly, and then through drying and hu- 
midifying chambers. 

Finished mill rolls are commonly slit to widths required for use 
on automatic packaging machinery, though some are unwound on 
large drums to be cut and trimmed to sheet form for use in hand- 
wrapping operations. 

Bibliography.— G. C. inskeep and P. Van Horn, "Cellophane Pro- 
duction,” Industrial and Engineering Chemistry, 44:25** (Nov. 1952) ; 

L. L. Leach, “Cellophane,” Encyclopedia of Chemical Technology, 
3:280 (1949)- 

CELLULOID, the first synthetic plastic material, also known 
as xylonite or artificial ivory. The invention of celluloid in 1870 
in the U.S. is commonly ascribed to J. W. Hyatt and I. S. Hyatt, 
who first realized the necessity of working cellulose nitrate, cam- 
phor and alcohol under heat and pressure. Their efforts were 
based upon earlier investigations by A. Parkes and D. Spill in 
Great Britain. In the U.S., "Celluloid” is a trade name. Cellu- 
loid is a homogeneous colloidal dispersion of cellulose nitrate and 
camphor. Its commercial importance persists because of its good 
properties: resilience; high tensile strength (up to 12,000 lb. per 
square inch) ; toughness; a density of 1.40; high lustre; low cost; 
uniformity; resistance to water, oils and dilute acids; ready work- 
ability; and the great variety of colours, from transparent costal 
and pastel shades through bizarre mottles and pearls, in which it 
can be fabricated. 

Since it is based upon a nitrate ester of cellulose, a long-chain 
polymer, Celluloid is thermoplastic in character. It can be worked 
in moulds at 200® to 220® F., and it becomes brittle at —70® F. 
At room temperatures it may be sawed, drilled, turned, planed, 
buffed and polished. Direct sunlight, or storage above 120® F. 
will discolour it, and decomposition sets in above 365® F. The 


flammability is best controlled by the use of it in articles of thick 
cross section, or as a sheath covering other materials which dissi- 
pate heat more rapidly. 

Although both Celluloid and smokeless powder are made from 
cellulose nitrate, the degree of nitration for the plastic is much 
lower than for the propellant, hence the relative safety of the 
former. Celluloid of the best quality requires nitrated cellulose 
from purified, bleached cotton linters. These are nitrated with 
agitation in chrome steel pots with a large excess of concentrated 
nitric acid in the presence of sulphuric acid. The nitrated fibres 
are freed from excess acid in centrifuges, and further purified and 
wa.shed. The wet fibres are then pressed, and the water is dis- 
placed with alcohol. 

A homogeneous paste is then made by mixing the fibres with 
more alcohol and camphor in a chrome-lined vacuum kneader. 
Excess solvent is evaporated; the paste is passed through heavy 
hydraulic strainers and then milled on heated rolls to mix in colour 
and fillers, to remove solvent and to form slabs. The slabs are 
trimmed, fitted in heavy steel baking chases provided with heating 
channels and pressed ; the colloid is thereby compacted into cakes 
while heated at 190® to 220® F. The mass is cooled, .sliced into 
sheets, seasoned to remove residual solvent and polished. Slabs 
from the rolls may be extruded into rods or tubes of varied cross 
section, through a die fed by a screw or hydraulic press. 

The great diversity in designs made from Celluloid is accom- 
plished by assembling varicoloured blocks in layers and columns 
in the baking chase, by incorporating orienting pigments and pearl 
essences in the roll mass and by mechanically twi.sting and working 
the stock before extrusion. 

Grades, Fabrication and Uses of Celluloid. — ^Two main 
grades of Celluloid were available at mid- 20th century. The 
softer, with 30% to 32% camphor, is extruded to make hammer 
heads for beating aluminum sheet for aircraft, and oil-resistant 
handles for screw drivers and chisels. The harder common va- 
riety, containing 23% camphor, is used in sheet, rods and lubes. 
Sheeting, available in thicknesses ranging from 0.005 0.250 in., 

may be cut into blanks, heated and moulded under pressures up to 
2,000 lb. per square inch. Thin .sheets when warm may be drawn, 
swaged or blown into doll heads, floating toys and ping-pong balls. 
Sheeting or thin tubing provides a scuff- and mar-resistant sheath- 
ing for wooden shoe heels, toilet seats and bus and trolley stan- 
chions. 

The plastic, softened in hot water, is stretched over the form 
and cooled in place. Piano keys, dresser sets, cutlery handles, 
dental plates, spectacle frames, accumulator boxes, ammuni- 
tion components, toothbru.shes, drawing curves and cut combs 
are also made from sheet. Button forms, ornaments, dice, etc., 
may be cut or formed from rods. Celluloid tubing forms the basis 
of most fountain pens because of dimensional stability, and re- 
sistance to ink and handling. Much tubing is used in Great Britain 
for the bodies and handles of bicycle pumps. 

Although much research had been directed toward a better 
plasticizer than camphor for Celluloid, nothing really superior had 
been found by the 19505. Ortho-nitrodiphenyl, the closest ap- 
proach, has more colour and odour. Camphor and cellulose ni- 
trate form a weak association complex (J. R. Katz, J. C. Derksen 
et aL, Z. Phys, Chem, A, 1930) and give a material which has 
greater tensile strength than the cellulose nitrate itself. Synthetic 
camphor makes as good a Celluloid as natural camphor. A small 
amount of aromatic phosphate replaces camphor in a few special 
applications, but the thousands of patented processes directed to 
the flameproofing of Celluloid by adimixture of bromate, phosphate 
or chloride compounds and salts produce inferior materials. 

Although less flammable synthetic polymers have replaced Cel- 
luloid in such markets as safety glass and telephone mouthpieces, 
it was still widely used at mid-2oth century for its excellent physi- 
cal properties. Manufacture was carried out in Austria, Belgium. 
France, Germany, Great Britain, Japan, U.S.S.R., Switzerland and 
the U.S. 

Bibliography.— Pki5ttC5 Catalog ( 1939-45) ; R* Houwink, Elasticity, 
Plasticity and Structure of Matter (1937) ; Ott, Cellulose and Cellu- 
lose Derivaiives (1943). (W. £. Ga.) 



CELLULOSE 


CELLULOSE is the chief constituent of the cdl walls of 
bif^her plants and comprises at least one-third of all the vegetable 
matter in the world. It is, therefore, the most abundant of all 
naturally occurring organic compounds. Cellulose has also been 
found in the lower species of the vegetable kingdom, such as 
mosses and ferns, algae and fungi and bacteria. Its occurrence 
in one representative of the animal kingdom — the marine organ- 
isms of the class of Tunicata — ^has also been reported. 

In its natural state, cellulose is accompanied by other materials 
whose nature and amount vary from plant to plant. Technically, 
the name cellulose is applied to the products obtained by subject- 
ing vegetable matter to certain purification processes which re- 
move most of the noncellulosic materials. Celluloses from dif- 
ferent sources differ in their content of noncellulosic compounds, 
in the molecular weight of the cellulose and in their fibre structure. 
The alpha-cellulose content of a cellulose pulp, i,e,, the portion 
insoluble in 17.5% sodium hydroxide at 20“ C., serves as a rough 
measure of its purity. No simple, specific test is available for the 
identification of cellulose. The formation of cellobiosc octaacetate 
un treatment with a mixture of acetic anhydride and sulphuric acid 
has been used to demonstrate the presence of cellulose. Cellulose 
yields characteristic X-ray diffraction patterns which will provide 
adequate identification. Its density as determined on kier-boiled 
cotton, is 1.58; mercerized and regenerated cellulose rayons have 
densities ranging from 1.53 to 1.55. 

Despite its wide distribution in nature, most of the cellulose used 
industrially is obtained from wood and cotton. The composition 
ot wood varies widely with the species. Cellulose is the chief con- 
stituent and is present in amounts up to about 50% on an oven- 
dry basis. Wood also contains appreciable quantities of lignin 
and polysaccharides other than cellulose in addition to minor 
amounts of resins, gums, proteins and inorganic matter. 

('cllulo.se (wood pulp) is prepared from wood by removal of 
the noncellulosic constituents. The following pulping processes 
are the ones most widely used: (i) the .sulphite process, which em- 
ploys a solution of calcium bisulphite and sulphur dioxide; (2) the 
M)d.i process, in which a sodium hydroxide solution is used; and 
(3) the sulphate process, in which pulping is effected by a solution 
of sodium hydroxide and sodium sulphide; a modern modification 
of lliis process involves an acid hydrolysis of the wood prior to the 
(Oil veil tional treatment. (The sulphate process was so named 
liernusc sodium sulphate is the raw material used for the produc- 
tion of the sodium sulphide.) Most of the so-called dissolving 
wood pulps used in the manufacture of cellulose derivatives are 
prepared by the sulphite process. As ordinarily prepared, these 
sulphite pulps contain 88% to 90% alpha-cellulose; alkaline puri- 
iication treatments are used to obtain pulps with higher alpha- 
(.Hlulose contents. Increasing amounts of dissolving wood pulp 
arc also being made by the modified sulphate process mentioned 
above. 

Cotton is the purest naturally occurring form of cellulose. Raw 
cotton contains, on an oven-dry basis, less than 10% of noncellu- 
losic impurities which include proteins, fats and waxes, pectic sub- 
stances, carbohydrates and inorganic compounds. Chemical cot- 
ton for the manufacture of cellulose derivatives is prepared from 
cotton linters, which are the short fibres removed from cotton 
seeds after the long fibres have been taken off by ginning for use 
in textiles. 

The cotton linters arc purified by pressure digestion at 130® 
to 180“ C. with a solution containing 2% to 5% sodium hydroxide 
and by a subsequent bleaching to remove colour bodies. Chemical 
cotton contains about 99% alpha-cellulose. 

i'he viscosity of cellulose, or, more precisely, the viscosity of 
a solution of cellulose at some definile concentration, is an im- 
portant property by which the product is characterized for indus- 
trial use. Aqueous solutions of cuprammonium hydroxide and 
of cupri-ethylenediamine hydroxide arc the commonest cellulose 
solvents used for the viscosity determination; cellulose concentra- 
tions less than 5% arc usually employed. The viscosity is deter- 
mined at a definite temperature by measuring either the efflux time 
of the solution in a capillary viscometer, or the time required for 

glass or metal sphere to fall through a given depth of solution 


in a tube of prescribed size. The viscosity determinations are 
empirical, and the conditions of test must, therefore, be defined 
exactly in reporting viscosity values. 

The moisture content of cellulose, which has an important effect 
on its chemical behaviour and on its mechanical and electrical 
properties, rises or drops with increase or decrea.se in the relative 
humidity of the atmosphere. The moisture content reached on 
desorption is higher than that reached on adsorption and varies 
somewhat with the source and purity, and with the treatment. 
Thus, for a bleached surgical cotton, the moisture content varies 
from about 4.6% at 30% relative humidity to about 7.9% at 60% 
relative humidity; the corresponding figures for a bleached sul- 
phite pulp are 5.6% and 9.5%. High-temperature drying reduces 
the ability of cellulose fibres to absorb moisture whereas mcrceri- 
zation causes a marked increase in moisture sorption. 

Chemical Constitution.1 — Elementary analysis of the purest 
available form of cellulose, obtained by purification of cotton, 
shows that it is compo.sed of 44.4% carbon, 6.2% hydrogen and 
49.4% oxygen. These figures correspond to the theoretical com- 
position of a hexose anhydride with the formula CulriiuOs. The 
hexose anhydride is identified as anhydrogiuco.se (specifically 
anhydroglucopyranose) by the fact that hydrolysis of cellulose 
gives an almost quantitative yield (more than 95%) of glu- 
cose. 

Each anhydroglucose unit contains three alcoholic hydroxyl 
groups, tw»o secondary and one primary, which can be esterified 
or etherified. Considerable evidence is available to show that 
the molecular weight of cellulose is much greater than that of a 
single anhydroglucose unit. Controlled hydrolysis of cellulose 
has yielded cellobiose. cellotriaosc, cellotetraose and cellopcntaose, 
which contain two, three, four and five anhydroglucose units, re- 
sjiectivcly. These and other observations prove clearly that cellu- 
lose molecules are made up of many anhydroglucose units linked 
together by primary beta-glucosidic linkages as shown in the 
formula in Fig. x. 



Fig. 1.— structural formula of the cellulose molecule in which 
X 4- 2 represents the NUMBER OF GLUCOSE ANHYDRIDE UNITS IN THE 
MOLECULE 


In the Fig. i formula, the glucose unit at the extreme right has 
a potential aldehyde group at position 1 , whereas the other termi- 
nal glucose unit contains an extra free hydroxyl group at position 
4. The potential aldcliyde group cannot be detected readily in 
cellulose of high molecular weight; however, even cellulose whose 
molecular weight has been reduced somewhat by acid hydrolysis 
exhibits an aldeliydic reducing action. In celluloses which have 
been treated with oxidizing agents, the aldehyde group has usually 
been converted to a carboxyl group. 

Conclusive evidence has been accumulated to show not only that 
cellulose has an extremely high molecular weight but also that 
all the molecules in any sample of the substance are not of the 
same molecular weight. The evidence for this nonuniformity with 
respect to molecular weight includes the results of fractional solu- 
tion and fractional precipitation experiments. Molecular-weight 
determinations on unfractionated samples of cellulose or its de- 
rivatives will, therefore, 3deld only average values. The usual 
czyoscopic and ebullioscopic methods are unsuitable for deter- 
mining large molecular weights. The viscosity method is the 
simplest and most useful method of molecular-weight determina** 
tioii. It depends on the relation between the molecular weight of 
a sample of cellulose (or of a cellulose derivative) and the viscosity 
of a dilute solution of the material. The viscosity method is not 
an absolute one and must be standardized ag£tinst the osmotic-pres- 
sure, light-scattering or ultracentrifuge method. Some typical 
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molecular weights based on viscosity measurements are given in 
the accompanying table: 


Nntivr crllulose 
Chemical cotton 
Wood pulps 

Commercial reRcnrrated celluloaei 
Com mcrrial ni t ruccllu h wt*s 
Commercial cellulose aertates 


Molecular 

weight 

(averaKe) 

More than 570,000' 

10U,UOO-500,000 
100,000 -a 10,000 

30.000- QO.OOO 

45.000- 875,000 

45 .000- 100,000 


Number of anby- 
droRlucose units 
Dcr molecule 
More than 3.500 
600—3,000 
600 '1, 300 
aoo- 000 
*75-3.500 

175- 360 


Fibre Structure. — Microscopic examination of the gross struc- 
ture of native cellulose fibres reveals that, although they have 
diverse structural patterns, they also have some general struc- 
tural similarities (Fig. 2). The cotton fibre is composed of a pri- 
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Fig. 2.— cross section (A) of a cotton fibre showing (a) pri- 

MARY WALL, (b) SECONDARY WALL AND (C) CENTRAL CANAL. COTTON 
FIBRES <B) AND WOOD TRACHEIDS (C) SHOW MIDDLE PORTION AND 
TIP OF FIBRES 


mary wall, which is the thin outer sheath of the fibre and is the 
portion first formed during growth ; a thick secondary wall formed 
by deposition of cellulose inside the primary wall; and a central 
canal or lumen. The thin primary wall contains wax and pcctic 
materials in addition to cellulose. The secondary wall has a 
layered structure resulting from the dci^osition of daily growth 
rings, each of which conlain.s one compact and one porous layer. 
Although woods contain a wide variety of cells, the tracheid fibres 
(Fig. 2, C) arc of chief interest .since they constitute most of the 
fibres in commercial wood pulps. In wood, the fibres are separated 
from each other by layers of an intercellular substance known as 
the middle lamella and consisting chiefly of lignin. The fibre 
proper contains a primary and a secondary wall (both composed 
largely of cellulose ) and a lumen. Investigations with the electron 
microscope show that the cell walls of all native cellulose fibres 
are made up of small fibrous elements known as fibrils, whose 
width may be as small as 0.00000 1 in. 

X-ray examination of cellulose fibres yields diffraction patterns 
which show that they are made up, to a large extent, of crystalline 
cellulose. At least two general types of crystal structure have 
been observed — native and hydrate. With the exception of the 
cellulose in the marine alga IJalicystis which has the hydrate struc- 
ture, all naturally occurring fibres have the native structure. The 
hydrate structure occurs in mercerized fibres and in cellulose re- 
generated from solution or from a derivative. 

The X-ray diffraction patterns of native fibres indicate that 
their crystallinity is discontinuous and that each fibre is an ag- 
gregate of small crystalline areas (crystallites or micelles; and 
amorphous, intercrystaliiue areas. It is believed that cellulose 
chains crystallize in such a way that the crystalline regularity is 
interrupted by irregular regions which behave as amorjihous mat- 
ter toward X-rays and also toward the penetration of swelling 
and dispersing agents; there is probably a continuous transition 
between crystalline and amorphous areas of such nature that an 
individual cellulose chain may pass through several regions of 


complete order and complete disorder. 

Cellulose Degradation^ — ^In the degradation of cellulose, 
chemical changes occur which result in a reduction of the chain 
length of the cellulo.se molecules and, hence, in a weakening of 
the fibre structure. In some cases, cellulose is deliberately de- 
graded to bring about a desired reduction in the viscosity of the 
cellulose and of the derivatives made from it. In the hydrolytic 
degradation which is catalyzed by hydrogen ions aqueous 
solutions of acids), cleavage of 1:4 beta-glucosidic linkages be- 
tween anhydroglucose units occurs with the formation of two new 
terminal glucose units. One of these is characterized by the 
presence of a reducing hcmiacetul group, the other by an extra 
hydroxyl group. If the hydrolysis is carried to completion, the 
cellulose is converted almost quantitatively to glucose. If only 
partial hydrolysis takes place, degraded products are obtained to 
which the name hydrocellulose has been given. A wide variety of 
hydrocelluloses can be prepared. Their properties are determined 
by the conditions of the hydrolytic treatment. In general, deg- 
radation of cellulose by acids is accompanied by a decrease in 
viscosity and in tensile strength ; by an increase in reducing power 
and in solubility in aqueous alkalies. 

Cellulose can be degraded by oxidizing agents under a wide 
variety of conditions, and consequently oxycelluloses of widely 
varying properties can be obtained. Oxidation is of importance 
in certain commercial operations, such as bleaching, and the re- 
action of cellulose with oxygen in the presence of alkali in the 
preparation of viscose and cellulose ethers. In general, oxy- 
celluloses of the reducing t>pc are formed with neutral or acid 
oxidizing media, whereas alkaline media yield the acidic type 
of oxy cellulose. The exact nature of the chemical changes pro- 
duced by oxidation is not known, but it appears that three points 
in the cellulose molecule may be attacked: (i) the aldehydic end 
groups may be oxidized to carboxyl groups; (2) the primary alco- 
hol groups may be oxidized to aldehyde or carboxyl groups; thus, 
oxidation with nitrogen dioxide results largely in the conversion 
of the primary alcohol groups to carboxyls; (3) the 2,3-glycol 
group in the anhydroglucose unit may be converted to ketone, 
aldehyde or carboxyl groups. Oxidation with periodic acid causes 
cleavage at the 2,3-positioii and formation of aldehyde groups. 
The action of oxidizing agents other than nitrogen dioxide and 
periodic acid is much less specific and probably results in attack 
on different groups in the cellulose molecule. Some types of oxi- 
dation do not result in direct sci.s.sion of the chain molecules but 
decrease the chemical stability of some of the linkages in the mole- 
cule toward alkalies. 

Degradation of cellulose takes place on heating, the extent of 
degradation depending on the temperature and duration of heat- 
ing. Above 140® C., reducing groups are formed and viscosity 
decreases slowly. In general, heating lowers the tensile strength 
of cotton and regenerated cellulose fibres. The degradation by 
heat is slower in the absence of oxygen. Drastic destruction 
occurs on heating at relatively high temperatures. Destructive 
distillation in vacuum yields beta-glucosan, carbon monoxide, 
carbon dioxide, water and small amounts of gaseous hydrocarbons. 
Of the derivatives, cellulose acetate seems to possess the best heat 
stability and nitrocellulose the poorest. Cellulose suffers loss in 
fibre strength and vi.scosity on exposure to light. This degrada- 
tion is accelerated by oxygen, certain metallic catalysts and .some 
dyes; other dyes seem to exert an inhibiting effect. Degradation 
by light is influenced by temperature and moisture. 

A variety of bacteria, fungi and protozoa causes decomposition 
of cellulose with the ultimate production of carbon dioxide and 
water. The ability of ruminants, horses and insects to digebt 
cellulo.se is believed to be caused by the presence in their intes- 
tines of cellulose-decomposing bacteria and fungi. 

Derivatives.^ — ^In the preparation of cellulose derivatives the 
hydroxyl groups are replaced by substituent groups. The degree 
of substitution is customarily designated by the average number 
of hydroxyl units replaced per anhydroglucose unit. Thus, a 
derivative in which all the hydroxyl groups have been substituted 
is said to have the maximum substitution of 3.0. If analysis 
shows that, on the average, 2.5 hydroxyl groups have reacted, tbc 
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product has a substitution of 2.5. Each molecule contains hun- 
dreds of hydroxyl groups and practically all of these arc replaced 
when fully substituted derivatives are prepared; cellulose 
triacetate, trimethyl cellulose. However, most of the derivatives 
which have attained industrial importance are not fully substituted 
and contain appreciable amounts of free hydroxyl groups. The 
chance for reaction of any hydroxyl group is affected by its position 
in the anhydroglucose unit, by the presence of neighbouring hy- 
droxyl groups and by the position in the fibre structure of the mole- 
cule to which it is attached. The rate of reaction of cellulose fibres 
is determined by the rate of diffusion of reagent to the individual 
hydroxyl groups. Diffusion is rapid in the amorphous areas of 
fibres and relatively slow in the c^>^stalline areas. Swelling of the 
fibres will accelerate diffusion and. hence, the rate of reaction. 
If swelling takes place uniformly throughout each fibre, the re- 
action will proceed uniformly. The.sc factors are usually of im- 
{K)rtance in the preparation of uniform derivatives with substitu- 
tion less than 3.0. 

Uniform substitution in all cellulose molecules is obtained 
directly when reaction takes place in solution, as in the case of 
etherification of cellulose dissolved in an aqueous solution of a 
quaternary ammonium base; any effect caused by fibre structure 
is eliminated and the distribution of ether groups along the mole- 
cule is determined by the relative reactivities of the hydroxyls and 
by chance. As would be expected in a homogeneous reaction of 
this type, the primary hydroxyls are more reactive than the sec- 
ondary hydroxyls. 

Nitration of cellulose is unuiue in that uniform reaction takes 
place even though fibre structure is retained throughout the re- 
arrinn. This behaviour is caused by the fact that nitration is an 
equilibrium reaction which is apparently unaffected by fibre struc- 
U\n\ and that the extent of nitration is determined by the com- 
position of the nitrating acid. Cellulose formate is the only other 
common derivative whose preparation involves an equilibrium re- 
action ; in this case, however, the [iroduct dis.solvcs in the esterifi- 
cation reagent. The partially substituted organic acid esters which 
are of industrial importance (e.g., cellulose acetate) are pre- 
pared by first estcrifying completely in a medium in which the 
product dissolves and then uniformly removing some of the sub- 
stituent groups by hydrolysis while the cellulose ester is in solu- 
tion. It will be apparent from the foregoing discussion that 
derivatives with substitution less than 3.0 are not mixtures of 
cellulose and stoichiometric compounds having substitution of 
T, 2 or 3. This view is supported by numerous fractionation ex- 
periments on commercial derivatives, in which it was found that 
the substitution of the individual fractions fell within a com- 
paratively narrow range. 

In the preparation of derivatives, substituent groups are in- 
troduced into the cellulose molecule; these produce marked 
changes in physical properties and thereby determine the indus- 
trial usefulness of the derivatives. This effect on properties 
is determined both by the nature of the substituent group and by 
the degree of substitution. The mechanical and other physical 
|)ropcrties of cellulose and cellulose derivatives are affected by 
their average molecular weight. If their molecular weight is too 
low, they yield plastics with poor strength or lose their ability to 
form films or fibres. An increase in molecular weight above the 
lower limit causes a marked improvement in the strength of plas- 
tics, films and fibres. There is also an upper limit beyond which 
further increase in molecular weight causes only slight improve- 
ment in strength. The physical properties are also affected by 
molecular-weight distribution, that is, by the relative numbers 
and sizes of the molecules that make up the average value. In 
particular, the pre.sence of relatively small molecules of cellulose 
or cellulose derivatives exerts a harmful effect on their strength 
properties. 

In industrial operations, the viscosity of derivatives is used as a 
measure of molecular weight. The viscosity is controlled by se- 
leciing cellulose of a given viscosity for the starting material, by 
regulating the conditions of the reaction and, in some cases, by 
appropriate aftertreatment of the cellulose derivative. As in the 
case of cellulose itself, the viscosity of derivatives is determined on 


a solution of standard concentration by tne capillary viscometer 
or falling-sphere methods. 

Cellulose Esters.^ — Cellulose nitrate, which is usually referred 
to as nitrocellulose, is the only ester of cellulose and an inorganic 
acid which is produced commercially. It is prepared by nitrating 
cellulose with a mixture of nitric acid, sulphuric acid and water. 
After removal of most of the acid mixture, the fibrous nitrocellu- 
lose is given a series of washing treatments to remove last traces 
of acid and so obtain a product of good stability. The extent of 
nitration, which is usually designated by the nitrogen content, 
and the other properties of nitrocellulose are determined to a 
large extent by the composition of the nitration reagent and the 
other reaction conditions. For many purpo.scs, the viscosity of 
nitrocellulose may be controlled by selecting cellulose of the 
proper viscosity and by regulating the reaction conditions. In the 
manufacture of low-vLscosity nitrocelluloses for use in lacquers, 
the product is usually given a special treatment after nitration to 
reduce the viscosity to the desired level. In the best method for 
the reduction of viscosity, an aqueous suspension of nitrocellulose 
is heated under pressure in a continuous digester. Cellulose trini- 
trate (14.14% N) is not produced commercially because it is dif- 
ficult to prepare and has limited solubility in common solvents. 
Nitrocelluloses containing 12.5% to 13.5% nitrogen (substitution 
2.4-2.8) arc used in explosives; those containing about 12% nitro- 
gen (substitution 2.2) are used in lacquers, photographic film 
and cement, and celluloid plastics and special lacquers are made 
with nitrocelluloses containing about 1 1 % nitrogen (substitution 
2.0). Cellulose sulphates have been made on a semicommercial 
scale. Cellulose phosphates have also been prepared but are of 
only academic interest. The use of sulphuric acid in the reagent 
mixtures used to nitrate and acetylate cellulose results in the 
introduction of a small amount of sulphate groups into nitrocellu- 
lose and cellulose acetate. Because these sulphate groups exert 
an adverse effect on the stability of these products, special treat- 
ments are used to eliminate sulphate groups and to counteract the 
effect of any traces that are not removed. 

The esters of cellulose with organic acids may be prepared by 
treating cellulose with the appropriate acid, acid anhydride or 
acid chloride. Literally hundreds of such esters had been pre- 
pared by the 1950s, but only a few of them had attained technical 
importance. Formic acid is the only organic arid which will effect 
appreciable esterification of cellulose by direct reaction with it. 
Cellulose formate has not been u.scd commercially because of its 
poor resistance to hydrolysis. Cellulose acetate, the most im- 
portant of the cellulose organic acid esters, is prepared by treat- 
ing cellulose with more than three moles of acetic anhydride in a 
suitable solvent such as acetic acid or methylene chloride, in the 
presence of a catalyst such as sulphuric acid. The product of this 
reaction is primary cellulose acetate, which approximates cellu- 
lose triacetate in substitution (acetyl content, 44.8%). Because 
of its high melting point, its solubility in only a few solvents and 
its lack of flexibility, cellulose triacetate has attained only 
limited u.se; e.g,, in fields where its high moisture resistance is 
important. By adding to the homogeneous primary acetate re- 
action mixture an excess of water over that required to decompose 
unrcacled acetic anhydride, the reaction is reversed and acetyl 
groups are uniformly removed by hydrolysis; the hydrolysis re- 
action is stopped at the desired point by the addition of a base to 
neutralize the catalyst. The cellulose acetate is precipitated from 
solution by the addition of water, and then given a series of wash- 
ing treatments to remove last traces of acid and thereby ensure 
good stability. In this way products are obtained with acetyl 
contents ranging down to about 37% acetyl (substitution about 
2,2) and which are soluble in acetone and other solvents. These 
cellulose acetates find wide use in the manufacture of rayon, plas- 
tics and photographic film. Mixed cellulose esters, such as cellu- 
lose acetate propionate and cellulose acetate butyrate, attained 
industrial importance because of their great moisture resistance 
and wider compatibility with plasticizers than ordinary cellulose 
acetates. These mixed esters are prepared by esterifying cellulose 
with mixtures of the appropriate acid anhydrides. 

Cellulose xanthate is an important derivative of cellulose which 
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has o»ly a transitory existence in the process of preparing viscose 
rayon and cellulose film. In the first step in the process, cellulose 
is treated with a solution of i8% sodium hydroxide to form so- 
called alkali or soda cellulose. After removal of the excess sodium 
hydroxide solution, the alkali cellulo.se is allowed to stand in con- 
tact with air (aging) to reduce viscosity to a desired level. The 
alkali cellulose is then treated with carbon disulphide to form 
cellulose xanthate. In commercial practice, slightly more than 
one xanthate group is introduced for each two aiihydroglucose 
units in the cellulose molecule. The cellulose xanthate is dissolved 
in 6% sodium hydroxide solution to yield the solution commonly 
known as viscose, which is then rifiened to effect partial decompo- 
sition of the cellulose xanthate and to improve its coagulation prop- 
erties. 7 'he ripened viscose is extruded continuously in the form 
of threads or films into an acid precipitating bath; the regenerated 
cellulose is then suitably washed and dried. 

Cellulose Ethers. — ^'I'he cellulose ethers which have attained 
industrial importance include ethyl cellulose, methyl cellulose, 
carboxymethyl cellulose, hydroxyethyl cellulose and benzyl cellu- 
lose. In most cases, these ethers are prepared commercially by 
the interaction of cellulose and the halide or sulphate of the ap- 
propriate alcohol in the presence of an alkali, usually sodium 
hydroxide. Presumably, alkali cellulose is formed as an inter- 
mediate product. The extent of etherification is determined by 
the reaction temperature and the relative proportions of cellulose, 
alkali, etherifying agent and water in the reaction mixture. Com- 
mercially, the methyl, carboxymethyl and hydroxyethyl ethers 
are produced only in the low-substitution types which are soluble 
in water or in dilute solutions of an alkali. The preparation of 
the hydroxyethyl ether is unique in that it may be carried out by 
treatment of alkali cellulose cither with ethylene chlorohydrin or 
with ethylene oxide. Carboxymethyl cellulose is prepared by 
treating alkali cellulose with sodium chloroacetate. Carboxy- 
methyl cellulose will dissolve completely in water if some or all 
of its carboxyl groups are neutralized by NaOH, KOH or NH4OH. 
All of the ethyl and benzyl ethers of cellulose produced commer- 
cially are of the tyi)es which arc soluble in organic solvents; i.e., 
with substitution more than 2.0. Ethyl cellulose possesses good 
resistance to acids and alkalies, high flexibility at low tempera- 
ture, good electrical properties, solubility in a wide range of sol- 
vents and ready compatibility with many resins and plasticizers. 
These properties have won for ethyl cellulose wide use in pro- 
tective coatings and plastics. Benzyl cellulose has not attained 
wide use because of its poor stability on exposure to light or to 
the action of oxygen at elevated temperatures. 

Cellulose Addition Compounds.^ — Cellulose has the ability to 
form addition compounds with a variety of reagents. Although 
some investigators believe that the formation of alkali cellulose 
is a physical proce.ss, others believe that the mode of reaction 
of alkali cellulose in etherification indicates that it is a compound 
of the alcoholate type. (A true alkoxide, sodium cellulosate, is 
formed when cellulose is treated with a solution of sodium or 
sodamide in liquid ammonia.) However, the most widely ac- 
cepted view is that alkali cellulose is an addition compound of 
the type (C 6 lli(,Or.,)..(Na()H),. The results of X-ray analysis 
indi'.ate that cellulose may form several different addition com- 
pounds with alkali, the compositions of which are determined by 
the type of cellulose used, the alkali concentration and the tem- 
perature. Treatment with aqueous .solutions of alkalies (usually 
sodium hydroxide) has two important practical applications: 
(1 ) the modification of the physical and chemical properties of 
fibres, as in mercerization ; and (2) the preparation of alkali cel- 
lulose as an intermediate in the manufacture of visco.se and cellu- 
lose ethers. The ability of aqueous solutions of cuprammonium 
hydroxide and of strong acids to dissolve cellulose seems to de- 
pend on the formation of addition compounds. So-called cup- 
rammonium rayon is prepared by extruding a cuprammonium hy- 
droxide solution of cellulose in the form of filaments into an acid 
precipitating bath where the cellulose is regenerated. 

Uses of Cellulose and Derivatives^ — ^The mere mention of 
such products as rayon, cellophane, plastics and lacquers suf- 
fices to recall the enormous development which took place after 
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1920 in industries based on cellulose and its derivatives. How- 
ever, the principal industrial applications of cellulose and its 
derivatives are so numerous and varied that they can be only 
summarized here: 

Purified Natural Cellulose Fibres 

Textiles. — Cotton is the natural fibre most widely used; flax and 
ramie are used to a much smaller extent. 

Paper. — ^Purified fibres for papermaking are obtained from wood, 
grasses and straws, seed hairs (cotton rags and cotton linters) and bast 
fibres (flax). 

Afivcelkmeoiu.— Vulcanized fibre, plastics fillers, filtering media and 
surgical cotton. 

Regenerated Cellulose and Cellulose Derivatives 

Lacquers. — ^Nitrocellulose lacquers are used for spray-coating auto- 
mobiles, aeroplanes and furniture; and for dip-coating hardware, brush 
handles and other mass production items. Cellulose acetate propionate 
and cellulose acetate butyrate arc u.scd in clear metal finishes for out- 
door use. Ethyl cdlulose is used in coatings for ignition cables in auto- 
mobile and aeroplane motors and other coatings requiring flexibility at 
low temperatures. 

Plastics. — Nitrocellulose plastics (celluloid) have the best combina- 
tion of physical properties, apart from heat sen.sitivity and flamma- 
bility, of ail the thermoplastic materials; large volume uses arc spec- 
tacles frames and sanitary supplies. Cellulo.se acetate is u.sed widely 
in making plastics by injection moulding and where flame resistance is 
important; e.g., in motor hou.sings and electric light ornaments. Cel- 
lulose acetate butyrate plastics are used where water resistance aqd 
dimensional stability arc important ; r.g., in steering wheels and various 
types of piping. Ethyl cellulose plastics are tough over the widest range 
of temperature and arc used in hammer heads and flashlights. 

Rayon. — Viscose rayon, cellulose acetate rayon and cuprammonium 
rayon. 

Films and FoUs. — ^Nitrocellulose is used in commercial motion -picture 
film. X-ray film and microfilm for duplication of records, etc. Cellu- 
lose acetate propionate and cellulo.<;e acetate butyrate films are used 
where high dimensional stability is required ; e.g., aerial mapping. Thin 
sheets of regenerated cellulose (cellophane), cellulose acetate and ethyl 
cellulose are used for merchandise packaging. Regenerated cellulose 
is made from nitrocellulo.se for the production of sausage casings. 

Textiles. — Artificial Icatlier is made by coating cotton fabrics with 
solutions containing nitrocellulose and other ingredients. Aircraft 
fabric coatings may contain nitrocellulose, high-sub.stitution cellulose 
acetate, cellulose acetate butyrate or cellulo.se acetate propionate. Flex- 
ible finishes on garment and upholstery leathers are produced with 
nitrocellulose lacquer emulsions. Hydroxyethyl cellulose and sodium 
carboxymethyl cellulose are u.scd in textile sizes. Sodium carboxymethyl 
cellulose Is also used as a detergent aid in textile washing. 

Coated Paper and Cellophane.- \/dCf^uer coatings containing nitro- 
cellulose or other cellulose derivatives improve the grease and oil re- 
sistance, washability and electrical properties of pat)er. The moi.slurc- 
proof coating on cellophane contains nitrocellulose and a small amount 
of wax. Paper disks coated with ethyl cellulose are used for sound 
recording in the home. Methyl cellulose is u.scd to greaseproof i)a{>er. 
Sodium carboxymethyl cellulose b used in special papers because it im- 
proves fibre bonding. 

Adhesives. — Cellulose derivatives are used in a wide variety of special 
adhesives. 

Explosives. — ^Nitrocellulose b a minor ingredient in blasting gelatin 
and the major ingredient in smokeless powders, including rocket 
powder. 

Thickening Agents and Protective Colloids. — ^Methyl cellulose and 
sodium carboxymethyl cellulose are used to -increase the vbcosity of 
certain food products, textile finishes and printing pastes, latex dbper- 
sions and paints. 

Bibuograptiy. — C harles Dor6e, Methods of Cellulose Chemistry 
(1947) ; Emil Heuser, The Chemistry of Cellulose (1944) ; J. T. Marsh 
and F. C. Wood, An Introduction to the Chemistry of Cellulose (194.O «' 
K. H. Meyer, Natural and Synthetic High Polymers (1950) ; Kroll 
(cd.). Cellulose and Cellulose Derivatives (1943; revised edition in 
preparation) ; R. G. Siu, Microbial Decomposition of Cellulose (1951) ; 
Louis E. Wbe (ed.), Wood Chemistry (1944). (Em. O.) 

CELSIUS, ANDERS (1701-1744), Swedish astronomer, 
was bom on Nov. 27, 1701, in Uppsala, where he was professor of 
astronomy (1730-44). At Nuremberg he published in 1733 a col- 
lection of 316 ob.servations of the aurora borealis made by himself 
and others 1716-32. In Paris he advocated the measurement 
of an arc of the meridian in Lapland, and took part, in 1736, in 
the expedition organized for the purpose by the French academy- 
Six years later he described the centigrade thermometer in a paper 
read before the Swedish Academy of Sciences . Thermom- 
etry). Celsius died at Uppsala on April 25, 1744 * He wrote: Nova 
Methodus distantiam solis a terra determinandi (1730) ; De Ohser- 
vationibus pro figura telluris determinofida (1738) ; besides many 
less important works. The centigrade thermometer is often called 
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the Celsius thermometer, as other thermometers are named after 
Gabriel Fahrenheit and Rene de Reaumur. 

See W. Ostwald’s Klassiker der exacten Wissenschaften, no. 57 
(Leipzig, 1Q04), where Celsius’s memoir on the thcrmomctric scale 
Is given in German with critical and l)iographica 1 notes. 

CELSIUS SCALE: see Thekmometry. 

CELSUS (c. A.D. 178), an eclectic Platonist and opponent of 
Christianity known mainly through the reputation of his work, 
The True Word (or Account; X67o$), brought to light in 

248 by Origen who in his Against Celsus quotes, paraphrases and 
reproduces about nine-tenths of it. On internal evidence the work 
seems to be of Alexandrian origin and to date between 176-180. 

Its attack on Christianity is opened by a rehearsal of Jewish 
taunts levelled at the Christians. Jesus was the natural son of 
Mary and Joseph. He did not convince even His own countrymen. 
His companions as well as His poverty were inconsistent with 
divine dignity. The Incarnation is absurd, for God stands in no 
special relation to man as against animals. Christ’s miracles, like 
His resurrection, were inventions of His disciples. The Christians 
lack unity among themselves and their teachers have no power 
over educated men. Their doctrine comes from Plato and the 
Stoics, e.spccially their belief in the future life and the spirituality 
of God. Their resurrection of the body is a corruption of the 
doctrine of transmigration and ignores the fact that matter is 
evil. Cclsus ends his work by inviting the Christians to join the 
religion of the majority, to become good citizens, to give thanks 
u) the powers of nature and to abandon the idea of establishing the 
universal nilc of their doctrines. His work, which show.s the 
strength of the church in his day, is conspicuous for its lack of 
jiiiierness against the Christians, its recognition of the abuses 
of paganism, and its knowledge of the Old 1 estament and the 
Synoptic Gospels and also of the grio.stic writings. Echoes of it are 
lound in I'ertullian and Marcus Minucius Felix (see Minucius 
Fllix, Marci's), but it lay forgotten until Origen gave it new life. 

Cclsus was not a professed philosopher but a man of the world 
whose religion was the emigre, llis keen mind combined an 
intimate knowledge and appreciation of the various national ne- 
ligi<ms and mythologies with many genuine moral convictions as 
well as u sccj)tical tendency. For him, philosophy alone could 
impart some notion of the Father of the universe, a notion which 
the elect soul must develop, 

Biiu.WK’.RAiMiY. The True Word is contained in Origen’s work 
Celsus, published in Mignc, Patrol. Grace, xi. 1 'hc text hjis 
liieii retonslructcd and trans. into German by T. Kcim, Celsus Wahres 
li (/r/ ( 187^0. See also J. Patrick, The Apoto^y of Orif’en (1829); L. 
Kougicr, Cehe (Paris, 1925) ; F. S. Muth, Per Kampf des hridnhehen 
Philo iophen Celsus gegen das Christenlum (Mainz, 1899) ; A. Harnack 
Gvsrh. der altc.hristlicken Lit. I ; and Herzog, Realencydopddie. 

CELT or Kelt, the generic name of an ancient people, the 
bulk of whom inhabited the central and westeni parts of Europe, 
f I'or the sense of a primitive stone tool, see the separate article, 
Celt.) Much confusion has arisen from the inaccurate use of the 
terms Celt and Celtic. It is the practice to speak of rather short 
•md dark-complexioned Celtic-speaking people of France, Great 
Briiain and Ireland as Celts, although the ancient writers seem to 
have applied the term Celt chiefly to folk of great stature and with 
fair hair and blue or gray eyes. 

'1 he ancient writers regarded as homogeneous all the fair-haired 
peoples dwelling north of the Alps, the Greeks terming them all 
Kdtoi, Physically they fall into two loosely-divided groups, which 
shade off into each other. The first of these is restricted to north- 
western Europe, having its chief seat in Scandinavia. It is dis- 
tinguished by a long head, a long face, a narrow aquiline nose, 
blue eyes, veiy light hair and great stature. Those arc the peoples 
usually termed Nordic. The other group is marked by a round 
head, a broad face, a nose often rather broad and heavy, hazel- 
gray eyes, light chestnut hair; they are thick-set and of medium 
height. This race is often termed Celtic or Alpine from the 
fint of its occurrence all along the great mountain chain from 
southwest France, in Savoy, in Switzerland, the Po valley and 
|irol, as well as in Auvergne, Brittany, Normandy, Burgundy, the 
Ardennes and the Vosges. It thus stands geographically and in 
physical features between the Nordic t:^e of Scandinavian and 
the so-called Mediterranean race with its long head, long face. 
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its rather broad nose, dark brown or black hair, dark eye.s and 
.slender form, and medium height. In the Alps and the Danube 
valley some of the Celts or their forefathers had dw^elt from the 
Stone Age. But it was during the development of the La Tene 
culture that the (?elts attained their maximum power, and it was 
the La Tene period (500 b.c.-a.d i) that witnessed the tremen- 
dous and remarkable expansion of these people from their home- 
land in central Europe. Much of their power has been ascribed to 
great skill in metallurgy, especially in regard to the working of the 
native iron resources. 

The beginning of the 3rd century b.c. was the period of the 
greatest Celtic movement, but the expansion had no doubt begun 
long before that period. One of the earliest advances was directed 
against the Mediterranean coast of France, and at much the 
same time other bands of the Celts spread southward into Spain, 
penetrating into that country as far south as Gadcs (Cadiz), 
some tribes (e.g., Turdentani and Turduli) forming permanent 
settlements and being still powerful there in Roman times ; and in 
northern central Spain, from the mixture of Celts with the native 
Iberians, the population henceforward was called Ccltiberian. 
About this time also took place a great invasion of Italy; Sego- 
visus and Bellovisus, the nephews of Ambigatus, led annies 
through Switzerland, and over the Brenner and by the Maritime 
Alps, respectively (Livy, v, 34). The tribes who sent some of their 
numbers to invade Italy and settle there were the Bituriges, 
Arverni, Senones, Aedui, Ambarri, Carnuti and Aulerci. 

Certain material remains found in north Italy (e.g., at Scsto 
Cjilende) may belong to this invasion. The next great wave of 
Celts recorded swept down on north Italy shortly before 400 b.c. 
These invaders broke up the Etniscan power in a few years, and 
even occupied Rome aher the disaster on the Allia (390 b.c.). 
Bought off by gold they withdrew from Rome, but they con- 
tinued to hold a great part of northern Italy, extending as far 
south as Sena Gallica (Sinlgaglia), and henceforward they were a 
standing source of danger to Rome, especially in the Samnile 
Wars, until at last they were either subdued or expelled (e.g., the 
Boii from the plains of the Po ). At the same time as the invasion 
of Italy they had made fresh descents into the Danube valley and 
the upper Balkan, and perhaps may have pushed into southern 
Russia, but at this time they never made their way into Greece, 
though the Athenian ladies copied the style of hair and dress of 
the Cimbrian women. About 280 b.c. the Celts gathered a great 
host at the head of the Adriatic, and accompanied by the Illyrian 
tribe of Autariatae, they overthrew the Macedonians, overran 
Thessaly, and invaded Phocis in order to sack Delphi, but they 
were finally repulsed, chiefly by the efforts of the Aetolians (279 
B.C.). The remnant of tho.se who returned from Greece joined 
that part of their army which had remained in Thrace, and 
marched for the Hellespont. There some of their number settled 
near Byzantium, having conquered the native Thracians, and 
made Tyle their capital. The Byzantines had to pay them a 
yearly tribute of 80 talents until, on the death of the Gallic king 
Cavarus (some time after 220 b.c.), they were annihilated by the 
Thracians. The main body of the Gauls who had marched to the 
Hellespont crossed it under the leadership of Leonnorius and 
Lutarius. Straightway they overran the greater part of Asia 
Minor, and laid under tribute all west of Taurus, even the Seleucid 
kings. At last Attains, king of Pergamum, defeated them in a series 
of battles commemorated on the Pergamene sculptures, and there- 
after they were confined to a strip of land in the interior of 
Asia Minor, the Galatia of history. Their three tribes — Trocmi, 
Tolistobogians and Tectosages — submitted to Rome (i8g b.c.), 
but they remained autonomous till the death of their king Amyn- 
tas, when Augustus erected Galatia into a province. Their de- 
scendants were probably St. Paul’s “foolish Galatians’’ (see 
Galatia). Nor was it only toward the south and the HcIlesjKmt 
that the Celtic tide ever set. They passed eastward to the Danube 
mouth and into southern Russia, as far as the Sea of Azov, mingling 
with the Scythians, as is proved by the name Celtoscyths. Mithri- 
dates VI of Pontus seems to have negotiated with them to gain 
their aid against Rome, and Bituitus, a Gallic mercenary, was with 
him at his death. 
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The Oils moved westward likewise and two divisions of them 
reached the British Isles, namely the Brythons and the Goidels. 
'rhe Hrylhons crossed the channel and established themselves in 
England and Wales but the Goidels, probably in the 4th century 
B.c., j)assed directly from the mouth of the Loire to Ireland 
where they quickly became a ruling caste. At a much later period 
there were settlements of Goidels from Ireland on the western 
fringe of England, Wales and Scotland. The Celtic invasions 
of the British Isles arc in all probability to be correlated with 
the advent of the La Tcnc culture (though this is a disputed 
point), and it is thought to be unlikely that the invaders came 
over in large migrating hordes that displaced the older population. 
It is more probable that the new Celtic strain was quickly merged 
in the native races and that the principal result of the invasion 
was that the Celtic overlords imposed the Celtic language on the 
indigenous folk. 

BiBLiocRAi*iiv.-'~Ki(lgeway, Early Ark of Greece, vol. i, and Oldest 
Irish Epic; Ripley, The Races of Europe; Sergi, The Mediterranean 
Race; Eoin JVlacNeill, Phases of Irish IlhLory; T. D. Kendrick, The 
Druids. 

CELT, as once used by the Briti.sh and French archaeologists, 
described the hatchets, adzes or chisels of chipped or shaped 
stone used by primitive man. I'he word is variously derived from 
the Welsh ccUty a lliiitstone (the material of which the weapons 
are chielly made, though celts of basalt fcislone and jade are 
found), from being supposed to be the implement peculiar to the 
Celtic peoples; or, more probably, from a Low Latin word celtis^ 
a chi.sel. The term is somewhat loo.sely applied to metal as well 
as stone axcheads. In general form, stone celts approach an oval 
in section, with sides more or less straight and one end broader 
and sharper than the other. In length they vary from about 2 to 
as much as 16 in. Some were fixed in wooden handles, and in the 
later stone adzes, holes are .sometimes found pierced to receive the 
bandies. 

The term celt has been largely superseded by axe, though it 
is by no means certain that all cells were axes. Some, such as 
the larger ones of ground stone, may W’ell have been used in agri- 
culture for moving the soil. Many were doubtless mounted 
as adzes, particularly those of the shoe-last type {Srhuhlaslen- 
bvil), which have a very wide European distribution from the 
Balkans to Scandinavia. 

Bronze celts are iound in Europe, in Siberia, Bumia (the Shan 
Stales) and China. They are Hat, flanged, winged and socketed. 
An intermediate form is called palstave; and it has been sug- 
gested that the socketed celt was derived from the palstave by a 
natural transition, the invention being attributed to the people of 
the Lausitz culture of Germany, It is equally possible that the 
socketed celt was suggested by the beating over of the wings of 
the winged celt of Switzerland and Bavaria. Both explanations 
may be correct. Ihc socket itself had been independently in- 
vented ill England in the early Bronze Age, where it was applied 
to the spearhead. 

In the west of England the country folks believe that the weaj:>- 
ons fell originally from the sky as thunderbolts, and that the 
water in which they are boiled is a specific for rheumatism. In the 
north and in Scotland they are safeguards against cattle diseases. 
In Brittany a stone celt is throwm into a well to purify the water. 
In Sweden they are regarded as a protection against lightning. In 
Norw'ay the belief is that, if they are genuine thunderbolts, a 
thread Lied round them when placed on hot coals will not bum but 
will become moist. In Germany, Spain and Italy, the same be- 
liefs prevailed. In Japan the stones are accounted of medicinal 
value, while in Burma and Assam they are regarded as thunder- 
bolts and a.s infallible specifics for ophthalmia. In Africa they 
are the weapoi:s of the 'Ihunder God. In India and among the 
Greeks the hatchet appears to have had a sacred importance, 
doubtlessly derived from the universal superstitious awe with 
which these weapons of prehistoric man were regarded. 

BiifiaooRAPUY. — Sir J. Evans, Ancient Stone Implements, Weapons 
and Ornaments of Great Britain (1807); Lord Avebury, Prehistoric 
Times (1865-1000), Origin of CivUizalion (1870); E. B. Tylor, /!«- 
thropology (j88i), Primitive Culture, 7lh cd. (1024). For the history 
of polished stone axes up to the 17th century see Marcel Baudouin and 


Lionel Bonncm6re in the BuUetin de la Soditi (PAnthropologie de 
Paris (April-May, 1005). 

CELTES, KONRAD (1459-1 50S), German humanist and 
Latin poet, was born at WipfeJd, near Schweinfurt. After study- 
ing at Heidelberg, Celtes led the wandering life of a scholar of 
the Renai.ssance, teaching in various universities and everywhere 
establishing learned societies on the model of the academy of 
Pomponius Laetus at Rome. Among these was the Sodalitas lit- 
teraria Rhenana or Celtica at Mainz (1491). In i486 he pub- 
lished his first book. Ars versificandi et carminum, which gained 
him the honour of being crowned as the first poet laureate of 
(lermany, the ceremony being performed by the emperor Fred- 
erick III at the diet of Nuermberg in 1487. In 1497 lie was 
appointed by the emperor Maximilian I to the post of professor of 
poetry and rhetoric at Vienna, and in 1502 was made head of the 
new Collegium Poctarum et Mathematicorum, with the right of 
conferring the laureatcship. He did much to introduce system into 
the methods of teaching, to purify the Latin of learned inter- 
course, and to further the study of the classics, especially the 
Greek. But he was more than a mere classicist of the Renaissance, 
He was keenly interested in history and topography, especially 
in that of his native country. It was he who first unearthed (in 
the convent of St. Emmeran at Regensburg) the Latin poems 
of the nun Hrosvitha of Gander.sheiin, of which he published an 
edition (Nuermberg, 1501 ). He also published an historical poem. 
Ligurintis she de rebus gestis Fredcrici primi imperatoris libri x 
(Augsburg, 1507), and the map of the Roman empire known as 
the Tabula Peutingcriana (after Konrad Peutinger, to whom he 
left it). He projected a great work on Germany; but of this only 
the Germania gcneralis and an historical work in prose, De origine, 
situ, moribus et instilntis Nurimbergae libellus, appeared. As a 
writer of Latin verse Celtes far surpassed any of his predecessors. 
His epigrams, edited by Hartfclder, were published at Berlin in 
1881. His editions of the classics arc now, of course, out of date. 

For a full list of Celtcs’s work.s see Engelbert Kliipfel, De vita et 
scriptis Conradi Celtis (Freiburg, 1827); Johann Aschbach, Dn' 
fruheren W under jahre des Conrad Celtes (18O9); Hartmann, Konrad 
Celtes in Number g (Nuermberg, 1889). 

CELTIBERIA, a term used by Greek and Roman WTiten* 
to denote sometimes the whole northeast of Spain, and some 
times the northeast part of the central plateau. The latter was 
the correct use. The Ccltibcri were the most warlike people 
in Spain and for a long time offered a stubborn resistance to 
the Romans. They served both Carthaginians and Romans a.^ 
mercenaries, and Livy (xxiv, 49), states that they were the 
first mercenaries in the Roman army. In 179 ii.c. the whole 
country was subdued by T. Sempronius Gracchus, who by hi.-' 
generous treatment of the vanquished gained their esteem ami 
affection. In 153 they again revolted and were not finally over- 
come until the capture of Numantia by Scipio the younger (133 
B.C.). After the fall of Numantia, and still more after the death 
of Sertorius (72 b.c.), the Celtiberians became gradually ronian- 
ized, and town life grew up among their valleys. Clunia, for 
in.stance, became a Roman municipality, and ruins of its walls 
gates and theatre testify to its civilization; Bilbilis (Bambola). 
another municipality, was the birthplace of Martial. 

The Celtiberians may have been descendants of Celtic immi- 
grants from Gaul into Iberia (Spain), or a mixed race of Celts 
and Spaniards (Iberians); that a strong Celtic element existed 
in Spain is proved both by numerous traditions and by the more 
tru.stworlby evidence of place names. 

Their country was rough and unfruitful as a whole (barley, 
however, was cultivated), being chiefly used for the pasture of 
sheep. Its inhabitants either led a nomadic life or occupied small 
villages ; large towns were few. Their infantry and cavalry were 
both excellent. They carried double-edged swords and short 
daggers for use hand to hand; their defensive armour was a 
light Gallic shield, or a round wicker buckler, and greaves of 
felt around their legs. They wore brazen helmets with purple 
crests, and rough-haired black cloaks, in which they slept on 
the bare ground. They were said to offer sacrifice to a nameless 
god at the time of the full moon, when all the household danced 
together before the doors of the houses. 
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Although crud to their enemies, they were hospitable to 
strangers. They ate meat of all kinds, and drank a kind of mead. 

E. Hiibner’s article in Pauly- Wissowa’s Realencyklopddk, iii (1886- 
93)1 collects all the ancient references. 

CELTIC LANGUAGES. The Celtic languages form one 
group of the Indo-European family of languages, intermediate 
between the Italic and Teutonic groups, but distinguished from 
these and other branches of the family by certain well-marked 
characteristics, the most notable of which are the loss of initial 
and inter-vocalic p, and the change of Indo-Euro|)ean e to i, the 
Indo-European labialized velar is represented by while the 
medial aspirates hh, dh, gh result in simple voiced stops. Tndo- 
Europcan sonants r and / become ri, li. The initial mutations 
which are so characteristic of the living languages arose after the 
Romans had left Britain. The Celtic kinguagcs and the Italic 
dialects stand in a close relationship to one another. The features 
common to both Celtic and Italic arc: (i) the genative singular 
ending -J of masculine and neuter stems in 0; (2) verbal nouns 
in ‘fiori; (3) the b- future; (4) the pjassive formation in -r. 

'File various Celtic dialects are: (1) Gaulish; (2) Goidelic, in- 
cluding Irish, Scottish Gaelic, and Manx; (3) Brythonic, including 
Welsh, Breton, and Cornish. Gaulish and Brythonic change the 
Indo-European labialized velar guttural qii to p, while the Goidelic 
dialects retain the <7//, which later gives up the labial element and 
heionies k. (Sr.c Cornish Language; Gaelic Language; Indo- 
Ei KOREANS; Manx La.ncuage and Literature; Welsh Lan- 
guage AND Literature.) 

EiuLiofaMiMiy. — Windisch’s article “Koltischc Sprachen” in Ersch 
uiid Grul>cr’s AllRcmrinv. Envyklopddic der Wisatnschaflrn und 
Kiw.Ue, and V. Tourneur, lisqulssr d'unc hUtoirc des etudes celiiques, 
vol. ii with full bibliography (Liege, 1905) ; Zeuss’s Grammaiica 
iilliai as revised by Ebel; a comparative grammar of the Celtic 
didects by H. PedciWn (Gottingen, rqo8) ; H. Zimmer, “Die Kelt. 
I-ittcriiluren** iu Die Kultur d. CeRcmvart (Berlin and Leipzig, 1909); 
Whilley Stokes and A. Bezzenberger, Wortschais der kellischen sprack- 
einheit (Gottingen, 1894) ; A. Meillet and M. Cohen, Les Langues du 
Monde ( 1924). 

CELTIC LITERATURE: see Breton Literature; Cor- 
nish Language; Irish Literature; Scottish Literature; 
Welsh Language and Literature. 

CELTIUM is the name given by G. Urbain and A. Dauvillier 
to the element of atomic number 72, for W'hich the former ob- 
tained .some evidence from X-ray spectra in igii. Their claim to 
have discovered this element w\as, however, disputed by D. Coster 
and G. Hevesy (1923) who named it Hafnium, under which head- 
ing it is described. Of the resulting polemical papers only a few 
are suggested for reference. 

Bihliograpiiy.— D. Co.sler and G. Hevesy, Nature, 111:79, 352, 462 
(1923) ; G. Urbain and/or A. Dauvillier, ibid., p. 218, Comptes rendus, 
176:676 (1923); Chemistry and Industry, ^2: (1923). 

CEMBAL D'AMORE or Cembal D’Amour, a keyboard in- 
strument invented by the famous organ and clavier maker Gott- 
fried Silbermann, who was later so prominently identified with the 
earlier pianofortes. It was a kind of clavichord with strings of 
double the usual length, and its other mechanism modified to 
correspond, but it was not a success. 

CEMBALO or Cimbalo, the Italian names for a dulcimer 
icj. cymbal); whence, in due course, clavicembalo for a piano- 
forte, otherwise a Keyed dulcimer. Hence, too, the frequent use 
of the word cembalo in earlier days in the case of pianoforte 
music ; as used in such cases it was merely a contraction of clavi- 
cembalo. (See Dulcimer.) 

CEMENT. The word cement apparently was first used of 
a mixture of broken stone, tiles, etc., with some binding ma- 
terial, and later it was used of a material capable of adhering to, 
iuid uniting into a cohesive mass, portions of substances not in 
themselves adhesive. The use of cementing material dales from 
very early days, and it is probable that adhesive clay was one of 
the first materials used for uniting stones, etc. Bitumen probably 
Was also used for the same purpose, while the use of burned gyp- 
sum, and also lime, dates back to the time of the Egyptians. 

in its widest sense the word cement includes an infinite va- 
of materials, and ranges from the clay used to bind stones 
■‘nd other materials together to form the natives' huts in tropical 


countries, or the clay in the sand used by small boys to make sand 
models, up to the modern rapid hardening cemenl« which are 
capable of binding three times their own weight of sand together 
in such a way that, at the end of 24 hr., they will stand a com- 
pression of several thousand pounds per square inch. It also 
includes those materials which join individual crystals together to 
form masses of rock, etc., such as the cementitious material which 
joins the grains of sand together in a sandstone, and ultimately 
merges into glues, solders and adhesives in general, between which 
there is no sharply defined line of demarcation. 

In its more restricted sense, particularly if it is unqualified and 
used in connection with building and engineering, the word prac- 
tically always means portland cement, as this is by far the most 
important cement used at the present time, the world’s output 
amounting to millions of tons per annum. A fairly full descrip- 
tion of this cement is therefore justified, and a brief description 
of other cements will be given toward the end of this article. 

Portland Cement. — I’ortland cement is made by burning a 
mixture of calcareous and argillaceous material to ciinkering tem- 
perature, and grinding the resulting clinker. The mi.\ture may be 
a natural one (such as the marls) or an artificial one (such as chalk 
or limestone) for the calcareous material, and clay or shale for 
the argillaceous material. The binding qualities of modern ce- 
ments are very considerable, and it is possible to make good con- 
crete from properly graded sand and ballast with the use of 1 part 
of cement to 12, or more, parts of aggregate; but as it is not 
always possible in practice to obtain a thorough distribution of 
cement throughout the mass, il is customary to use a larger pro- 
portion of cement; e.g., 1:3:5 parts of cement, sand and gravel; 
and for a better quality concrete, t part of cement to 2 or 3 parts 
of sand, and 3 or 4 parts of gravel. A good cement mortar can be 
made from i part of cement to 4 or 5 parts of clean sharp sand, 
free from clay. If the mixture is too rich (e.g., equal parts of sand 
and cement) there is danger of cracks due to shrinkage, and apart 
from this the extra strength gained by using a greater proportion 
of cement than 1 to 3 of sand is so small that the additional 
cost is not justified. 

History.^ — ^Very little definite information about the prepara- 
tion and uses of cement can be found before the i8th century. 
Various districts gained reputations for the special qualities of 
their lime cements, such as the power of setting hard under 
water, but the rea.sons for these special qualities were not known 
until the last century. John Smeaton was one of the first to make 
any serious attempt to grapple with the question of the cause of 
the varying hydraulic properties of different lime cements. In 
1756, while engaged on the construction of the Eddystonc light- 
house, he made a series of experiments to find the best cement 
capable of hardening under vrater. The result of these experi- 
ments revealed the fact that the best hydraulic limes were made 
from limestone containing an appreciable quantity of clay. This 
led to a number of investigators carrying out experiments. In 
1796 Parker invented his Roman cement, which was made by 
^^reducing to powder certain burned stones or argillaceous produc- 
tions called ‘noddles' of clay.” This cement “will set . . . in 10 
or 20 minutes either in or out of water.” The raw materials for 
Roman cement were burned to just short of the vitrifying tem- 
perature, whereas for hydraulic lime the raw materials were heated 
to a much lower temperature, which was just sufficient to decom- 
pose the calcium carbonate. This was a distinct advance, as the 
overburned or vitrified pieces of lime had formerly been picked 
out and rejected as being useless for mortar. 

Vicat, in 1813, made a series of experiments on the effect of 
adding different clays in varying proportions to slaked lime, and 
then burning the mixture. The success of these experiments led 
other investigators to try artificial mixtures of clay and cal- 
careous materials and in 1822 Frost brought out his British 
cement, wliich was soon followed by Joseph Aspdin (1824) with 
Portland cement. Both of these, however, were hydraulic limes, 
iiTthat the mixtures were only calcined and not clinkered. Aspdin 
was apparently the first to use the word portland to define a 
particular type of cement, although Smeaton, over half a century 
earlier, hud said that cement made from these materials would 
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^*equal the best merchantable Portland stone in solidity and 
durability.” Ills portland cement was, of course, quite differ- 
ent from modern portland cement, but nevertheless the colour and 
properties of concrete made from this cement were somewhat 
similar to Portland stone. 

By this time (1820-30) works were springing up in various 
parts of the country where the raw materials were suitable; 
Parker’s Roman cement was manufactured at Northfleet, Kent; 
British cement was made by Frost at Swanscombe; and the 
Aspdins were making portland cement at Wakefield and Gates- 
head. This Portland cement, as mentioned above, was more of the 
nature of hydraulic lime; but about 1845 1 . C. Johnson, who 
was then manager of Mes.srs. White & Sons’ works at Swanscombe, 
Kent, produced a cement of the modern portland cement type, 
by burning the raw* materials “with unu.sually strong heat until 
the mass was nearly vitrified,” and this clinker, when finely ground, 
made a cement which was far in advance of the ordinary type 
produced at that time. 

During the next few years many works started making true 
Portland cement, both in Britain and in other countries. In 
France, Dupont and Demarle were delivering fairly large quan- 
tities of Portland cement in 1850 from their works at Boulognc- 
sur-Mer and the demand continued to grow. Naturally w’ith such 
a demand, and with such scanty knowledge as to the special re- 
quirements necessary for en.suring the production of good sound 
cement, a large quantity of inferior material came on to the 
market, and failures resulting from this gave the cement a doubt- 
ful reputation. Investigations for impiroving the quality of ce- 
ment continued with moderate results. Grant’s tests, in 1865, 
show an average tensile strength of 353.2 lb. for 2i sq.in. (1 i in. X 
li in.) cement and sand briquettes (t:i) at seven days (157 lb. 
per sq.in.), while in 1878 a tensile strength of 500 lb. (2i-in. bri- 
quettes), !.£?., 222 lb. per sq.in., was specified for briquettes made 
from 6 parts of cement to 10 parts of sharp sand. This may be 
compared with modern rapid-hardening cement, which, with i 
part of cement to 3 parts of standard sand, has a tensile strength 
of more than 500 lb., and sometimes more than 600 lb. per sq.in. 
after 24 hr. 

Manufacture* — ^When cement wa.s first made from stone 
noddles, as in Parker’s method, the stone w’as placed in a bottle 
kiln or dome kiln ordinarily used for burning lime. When at a 
later date artificial mixtures of chalk and argillaceous materials 
were used, it was found that the best and most intimate mixtures 
were made by beating clay and chalk into a thin slip or slurry 
with water. This slurry was then allowed to stand in large set- 
tling tanks, or backs, until the material had settled, and the 
water was draw'ii off and the deposit dried and burned. The time 
taken for the settling and drying of the raw materials was so 
great that efforts were made to improve the kiln (which, of course, 
could only be fed with dry material) by utilizing the waste heat 
for drying the slurry. One of the first of the.se was the chamber 
kiln of I. C. Johnson, which consisted of a long horizontal cham- 
ber connected with the top of the ordinary kiln, so that the hot 
ga.ses from the latter had to pass through the chamber on the 
way to the chimney stack. The liquid slurry, either from the 
backs or direct from the washmill, was placed on the floor of 
the chamber and was effectively dried by the hot gases passing 
over it, providing the layer of slurry was not too thick. The 
chamber had to be of considerable length in order to provide floor 
space to dry sufficient slurry fur a full charge of the kiln, and im- 
I)rovements in the direction of shortening this were made by 
Batchelor and others, by providing two or three floors one above 
the other. Coke was used for burning the raw materials and 
ranged from 8 to 9 cwt. per ton of clinker. In 1870 Goreham 
patented his method of grinding his slurry with burr stones, 
thereby producing a better slurry and containing only 40%-42% 
of water, a proportion much less than was usual at that time, 
which, of course, facilitaled drying. The construction of the bot- 
tle kiln, even in its imt)rovcd form, the cluirnber kiln, necessitated 
intermittent firing, as each charge of fuel and dried sluriy had to 
be built up by hand. K.xp ^riments with the object of doing away 
with this costly intern ...ant method led to the development of 
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shaft kilns, with continuous burning of the raw material. The 
shaft kiln, as its name implies, consists of a vertical shaft, the 
top of which leads into a chimney. A few feet from the ground 
level removable bars are fixed across the shaft. On to these bars 
is placed a layer of coke, then alternate layers of dried slurry 
and coke until the kiln is filled. The coke at the bottom is fired, 
and this burns the raw material above it, while the hot gases pass 
through and heat the layers above. As the coke burns away the 
cement clinker drops on to the bars and heats the incoming air, 
while the burning zone rises to about half way up the shaft. The 
portly cooled clinker on the bars is removed from time to time 
and fresh layers of dried slurry and coke are put in on top. The 
process thus becomes continuous, and the loss of time in wait- 
ing for the kiln to heat up and 
cool down, together with the re- 
sultant I0.SS of heat, which is 
unavoidable with the chamber 
kiln, is entirely overcome in the 
shaft kiln. Modifications of the 
shaft kiln were patented by 
Dictszch, Stein, Schneider and 
others, and the different ty^es 
became known by the names’^ of 
the patentees. The next impro>)re- 
ment was the use of forced 
draught instead of natural in- 
duced draught from the chim- 
neys, and tests on a standard 
Schneider kiln showed an in- 
crease in outj)ut from the normal 
70 tons per week to 150 tons per 
week when using mechanical 
draught. 

One of the weaknesses of the 
shaft kiln — or a fixed kiln — is the 
difficulty of ensuring even burn- 
ing of the clinker, some of it being underburned while other por- 
tions were heavily clinkered, and various mechanical improvements 
have been made in the grate with the object of keeping the whole of 
the material in the kiln on the move by the continuous withdrawal 
of the clinker. The improvements in the shaft kiln reduced the 
quantity of fuel required from 709,'. to 80% of the weight of good 
clinker produced by the old kiln to 20*^ to 30% (dried slurry being 
used in both cases). This economy of fuel and the small amount 
of handling required, together with low capital cost, render the 
shaft kiln method suitable for u.se where the small output does not 
justify the cost of the rotarj' kiln. 

Other methods of preventing the waste of heat resulting from 
the heating up and cooling of the old type of kiln were investi- 
gated. One of the most successful was the Hoffman ring kiln, 
which consisted of a number of kilns arranged in a ring around 
a central chimney. The flues from the- kilns are so arranged 
that air, which is heated by being drawn through clinker which 
is cooling, is used for burning the fuel in the next kiln or two, 
and the hot gases arc drawn through the other kilns to heat the 
raw materials before passing into the main fiuc. These ring kilns 
are very economical of fuel but require skilled Hands for charg- 
ing, and the labour costs are high. 

Another method, which laid the foundations for the modem 
rotary kihi process, was devised by Thomas Russell Crampton, 
who in 1877 patented a method for burning “portland and other 
cements in revolving furnaces heated by the gases resulting from 
the combustion of coal or carbonaceous material” or “by the 
combustion of air and powdered carbonaceous material.” 

In 1885 Frederick Ransome palcnted a method of burning dr>’ 
powdered materials in a rotating cylinder by means of which 
he hoped to obtain the finished product from the kiln in a powder 
form sufficiently fine for use without further grinding, evidently 
overlooking the fact that clinkering is an essential process 
in the manufacture of true portland lx . lUent. He also stated that 
the raw material might be fed in either at the chimney end of the 
kiln or at the firing end, which suggests that he had not appr^:- 
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Plate I 
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INITIAL STAGES IN MANUFACTURE OF CEMENT 

To/; Blasting rock at the quarry Bottom left: Revolving cylinder of armour plato containing various si^ed 

^ P right : Power shovel loading rocks into truck for trip to the mill steel balls which pulverize rock to proper size 

jmre left: Rocks being delivered to the preliminary crusher Bottom right: Slurry classiFier from which overflow is sent to storage 

tre right: Crushed rock being emptied Into storage bins by a traveltlim. Coarse particles are returned to mill for further grinding 

crane. Clinker, gypsum and crushed limestone are stored 




FURTHER STAGES IN CEMENT MANUFACTURE 

Top hit: Slurry storani* tanks Ct^ntre right: Bell conveyor transporting clinker from storage to finish mill 

Top right: Twin kilns in which slurry is hurnod Bottom loft: Packaging finished Portland cement in self-sealing bags 

Centre Icit: Control panel for a poilland cement kiln Bottom right: General view of a Portland cement manuflluturing plant 
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Analyses cf Typical Maierials 
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ciateci the full value of feeding the kiln at the end opposite to that 
used for burning the fuel. Further improvements were effected 
by F. W. S. Stokes who in t 888 patented a method of drying 
the slurry by passing the hot gases from the rotating kiln through 
a revolving drum on to the outside of which the slurry was fed. 
lie also used another revolving drum for cooling the clinker, 
utilizing the waste heat for heating the air supplied to the fuel in 
the kiln. In 1805 and i8q6 E. H. Hurry and H. J. Seaman ob- 
tained various patents for improvements in cooling the clinker, 
arranirements for using powdered coal with an air blast for burn- 
ing, etc., and various other developirients have been made with 
the rotary kiln, until it has very nearly displaced all others where 
a large output of porlland cement clinker is required. Among 
the first rotary kilns erected was that at Arlesey (1887'). This 
was ft. long and 5 ft. in diameter, and forms an interesting com- 
parison with those now in common use, which are 200 to 300 ft. 
lung, and 8^ ft. to 12 i ft. in diameter. 

Modern practice is to grind a mixture of suitable calcareous 
and argillaceous materials, either wcl or dry. in such proportions as 
will give the correct comt)ositi<m to the finished cement. The 
wet ground material is pumped, in the form of a slurry contain- 
ing .ii>out 40% water, into a series of large mixing tanks having 
a capacity of 1,000 to 2,000 tons of slurry, and from these it is 
puniiied into the kiln. The dry ground raw material is carried 
by a conveyor to the storage bins, and from the bins it is fed 
int,(» the kiln after having been damped to prevent too much dust 
being blown up the chimney. The raw material, either in the 
birin of slurry or damp meal, enters the kiln at the top end close 
to the chimney and meets the oncoming hot gases. As the kiln 
revolves the raw' materials fall down toward the clinkcring zone, 
having been first dried by the hot gases, and then having the 
carbon dioxide driven off from the calcareous materials. In the 
clinkering zone, where the heat is maintained by the combustion 
f)f powdered coal carried in by a blast of air, the lime of the 
calcareous materials combines with the silica and alumina of the 
argillaceous materials, and at this stage they partially fu.se or 
clinker together, an action 'which is facilitated by the alkalies and 
iron oxide, etc., in the materials. The partially fused product or 
cement clinker pas.ses from the lowTr end of the kiln to the 
cooler, where it parts with .some of its heat to the air going to the 
kiln. The clinker, with the addition of a little gypsum or w'ater 
to regulate the setting time, is then ground in ball and tube mills 
to such a fineness i.hat the hnished product — portland cement — 
leaves a residue of less than 10%, usually 1% to 3%, on a sieve 
haying 32,400 meshes to the square inch. 

'fhe raw materials consist of argillaceous or alumina and silica 
bearing materials and calcareous materials, the former including 
clay, shale, slate, etc., and some forms of slag, and the latter in- 
cluding chalk, limestone, marine shells, etc., while many materials 
such as marls, gault clays, cement rock, etc., contain natural mix- 
tures of both the calcareous and argillaceous constituents. 

'J'he method of obtaining the raw maierials will depend on 
whether they are hard or soft. With soft materials, such as clay, 
uiarl and soft chalk, a steam digger or scraper is used. After the 
overburden or top refuse material has been removed, a face is 
opened up in the material, llie steam digger is brought up to 
this face, and the teeth of the digger bite into the material, and, 
on being lifted upward, break or cut away lumps which fall into 


the bucket. The bucket, which holds from 3 to 3 cu.yd. or more, 
is swung around and emptied into a truck which is then taken to 
the washmill. For very soft materiahs. such as mud or clay under 
water, a dredging machine — form of chain bucket excavator — 
is used. For hard materials, such as limc‘^tonc. etc., the rock is 
blasted with an cxplo.sive such as gelignite, which will break it 
into pieces sufficiently small for the cru.sher to take. If the 
pieces are too large they arc very difficult to handle or break 
again, and it is in regulating the position and depth of the bore- 
holes, and the size of the charge, that the good quarry foreman 
shows his .skill in obtaining the greatest quantity of loose rock of 
the right size with the least cost. The broken rock lying at the 
base of the quarry is picked up by a power shovel or a grab, 
taking up 3 cu.yd. or more at a time, put into trucks and taken 
to the mills. 

Grinding Raw Materials. — ^The methods used depend on 
whether the materials are soft or hard. Soft materials are usually 
W’ashed down with water until they form a slurry of the consist- 
ence of cream, containing about 40^^ water. The trucks of marl 
or chalk and clay are tipped into a washmill, which consists of a 
large circular tank of concrete about 14 ft. or more in diameter, 
with baffles and slotted screens (J in. to in. slots) let into 
the sides. Water is allowed to run into the mill and a number of 
harrows suspended on chains from radial arms from the centre of 
the mill are caused to revolve at a rapid rate. These harrow's break 
up the large pieces of chalk, etc., and by dashing the raw mate- 
rials, su.spcnded in the water, against the screens and baffles, 
break up the clay and chalk into such fine particles that about 
9 S?o will pass through a sieve having t8o meshes to the linear 
inch. If, owing to the presence of coarse particles of sand, etc., 
the slurry is too coarse, it may be necessary to finish it off in a 
tube mill. In the U.S. the 200-mesh sieve is commonly used. 

Hard materials are first put through a crusher which may be 
of the jaw type, in which the stone is fed in between two steel 
jaws set at an angle, one of which moves backw'ard and forward 
with a rocking motion, or through a gyratory crusher, in which 
the gyratory motion of a central jaw causes a crushing action 
against an outer jaw', or through some other form of crusher suit- 
able for large stone. The crushed stone is fed into smaller cru.sh- 
ers which may be one of the above types, or a hammer mill in 
which rods with hinged hammer heads are allowed to swing around 
rapidly and break the stone against stationary bars on the outer 
edge of the mill, or if the material is sufficiently soft it may be 
fed into crushing rolls. 

From this fine crushing the small stone is taken by a conveyor 
to the tube mills, and then to the kiln. The process differs ac- 
cording to whether the dry process or the w'et process is used. In 
the dry process the limestone and shale, etc., are fed into the mills 
from the weighing machines or feed tables (which regulate tht? 
quantity) in such proportions as will give a finished product of the 
correct composition. The mills may be of various types. In the 
ball and tube mill, separate or combined, steel balls falling over 
each other in a revolving cylinder have a pounding or hammering 
action on the particles of stone between the balls, in the centrifu- 
gal type of mill a heavy mass of steel is caused to revolve rapidly, 
and centrifugal force causes it to press against a stationar>* 
ring and exerts both a crushing and grinding action on the stone 
between the revolving weight and the ring. In the Fuller mill the 
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revolving wciphts arc large steel balls, in the Griffin mills they 
are large pestles, while in mills of the Hercules, Huntingdon, 
Siurtevani and Kent types they consist of movable or swinging 
rolls. 

'I he finely ground raw meal from the mills is passed into the 
storage !)m, from which it is fed into the kiln, after being dami)ed 
if necessary. Troin this point the treatment is the same as the wet 
pnxess. 'fhe advantage of the dry process is a saving of fuel, 
and of w'ater, if the water supply is limited. Also, where waste- 
heat boilers are installed, more heat is available for pow'cr gen- 
eialiori. For a long time it was generally believed that dry raw 
materials could not l)e mixed sufficiently well to ensure even com- 
position. but since the introduction of compressed air devices for 
conveying these materials (cement pumps), and the floating of 
the materials in storage bins by use of compressed air, a state of 
practical Iluidity is obtained which results in dry blending as 
thorough as can be accomplished by the wet process. 

In the wet process the limestone and shale from the feed 
tables, or weighing machines, are fed into the ball mill and then 
the tube mill, or into a compound mill wfficrc the tw’o arc com- 
bined, and the reijuisitc quantity of water added at the same 
time. 'I'he normal slurry coming from the mills contains about 
40% water, and leaves less than 2% residue on a sieve having 180 
meshes to the linear inch, but as it occasionally contains coarse 
particles which have passed through the mills, it is customary to 
put the slurry through a sejiarator, y.sually of a centrifugal type, 
which rejects all the coarse particles. 'Fhe slurry from the sump 
of the washmill, in I lie case of soft materials, the tube mill in the 
lase of hard m.itenals, or the separator, is pumped to the mixers, 
which arc large tanks capable of holding 1,000 to 2,000 tons of 
slurry. 'Ihese mixers serve three purposes: (i) they allow cor- 
rections to lie made in the composition of the slurry, (2) they 
overcome any temporary variation in the composition by dis- 
persing it and mixing it w'ith the large bulk, and (3) they give 
efficient storage, allowing the grinding plant to be shut dow'ii over 
the week end (and at night, if required) while the kiln continues 
to run. To prevent settlement in the tanks the slurry is continu- 
ously kept on the move. 

This is done cither mechanically by rotating arms with paddles, 
or by the rclea.se of compressed air in the bottom of the tank, 
which bubbles up through the slurry. 

Uniil comparatively recently cement manufacturers obtained 
slurry mixtures entirely by blending natural raw materials. In 
j()34 a process of dotation, long employed in the concentration of 
ore, was adapted to the connection or benefication of limestones. 
In fine grinding rocks they are largely broken down into their min- 
eralogical constituents such as calcile, quartz, mica, etc. By 
employing the principles of froth flotation the calcite can be 
floated off, so that a slurry containing originally perhaps only 
40% calcium carbonate (lime material) can be concentrated to 
75%. Similarly, excesses of silica, alumina, iron oxide, mag- 
nesium -lica ring minerals such as mica, etc., may be separated and 
used, or discarded. The flotation proce.ss a])plied to cement raw 
materials has greatly widened possibilities of cement manufacture 
from rock deposits prcN'iously rejected. It also makes possible 
manufacture of various kinds of portland cement — that is cements 
a(iapt(‘(l for special purposes such as low heat of hydration, sul- 
phate resisting, etc. 

From the mixers the slurry is pumped to a .small tank at the 
top end of the kiln, from which it is fed into the kiln at such rate 
as the burner thinks necessary. The usual method of doing this 
is by a spoon feed, the revolving spoons dipping into the tank and 
delivering the slurry into the kiln. Occasionally the feed is regu- 
lated by a variable orifice leading into a delivery pipe. Whichever 
(jf these two methods is used, it is the regular practice to keep the 
tank at constant level by overpumpiiig and allowing the excess 
of slurry to run back to the mixer through an overflow pipe. 
Other methods, such as the spray feed and dewatering the slurry 
by means of vacuum liltcrs, have been tried with some success. 

Burning. — The most essential part of the manufacture of port- 
land cement is the complete chemical combination of certain con- 
stituents; viz., silica, alumina and lime. The other cunslitueiits, 


particularly the iron oxide and alkalies, play their part but are 
subsidiary to the three main constituents. These readily combine 
at a high temperature, but at this temperature it is difficult to get 
the kiln lining to stand up, and therefore every means should be 
taken which will assist the chemical combination to take place 
at a somewhat lower temperature, and also prevent any excessive 
attack on the lining bricks. Fine grinding plays an important part 
in meeting the first of these two requirements, and the second is 
met by obtaining a coating of a more fusible slurry to adhere to 
the lining brick, and thus protect them. 

The kiln it.sclf consists of a cylindrical shell made of steel 
plates lined with fire bricks for nearly the whole of its length. 
The length varies from 1 50 ft. to 350 ft. or more, and the diameter 
from 8 ft. to 14 ft., usually with an enlarged diameter at the firing 
zone, so that the clinker may be allowed to soak at the high 
temperature. The kiln itself is carried on three to six tires, ac- 
cording to its length, and is driven by a gear ring usually fixed 
a little below the middle of the kiln. The expansion of the kiln 
is considerable, and therefore the tires and gear ring are not 
riveted directly on to the kiln, lest they be fractured, but arc 
fixed to metal bands riveted at one end to the kiln, and are also 
supported by guide blocks. As the kiln is set at an angle usually of 
1 in 25, the tendency of the kiln to slide down w’hile revolving 
is counteracted by having the faces of the tires and the support- 
ing rollers set at an angle. As a further precaution check rollers 
are fixed so that should the kiln slip down a little these rollers 
come into action on the side of the tires and slop Ihe kiln from 
slipping off the supporting rollers. At the upper end, where the 
slurry or damp meal is fed in, the kiln passes into the dust chains 
her through a joint which is reasonably tight to prevent loss of 
draught, and the hot gases, having deposited a large portion of 
the dust, are led into the chimney. 

Before the chimney, flues arc sometimes installed Icadiiig under 
boilers where steam is generated for turbine-generator unir? 
which furni.sh sufficient power to operate the plant. Near citi(‘s 
and towns plants are frequently equipped with dust collectors, 
either mechanical or of electrical precipitation type. Otherwise 
dust lo.sses may amount to 5% or more of the kiln output; and 
neighbours object to dust, ihe lower end of the kiln is fitted 
with a large adjustable hood, on rails, which allows acce.ss to 
the interior for relining, etc. The white hot clinker falls through 
an opening in the bottom of the hood into a clinker cooler. The 
old method of cooling was to allow the clinker to roll through a 
refractory-lined cylinder, similar to the kiln but smaller, oi)eii 
at the lower end. Later installation.s u.sed air-quenching devices, 
usually an enclosed slowly moving grate, through which a blast oi 
cold air was blown. It is quite generally believed, in the United 
States at least, that quickly cooled clinker is superior, 'flit: 
kiln is fired through a pipe opening, usually in the centre of the 
hood, with a mixture of pulverized coal, natural gas or oil, and 
air. This primary^ air is heated by being passed over or through 
the clinker. Secondary air to complete combustion is admitted 
through openings in or around the hood. Modern installatioiin 
use heated primary air to dry the coal in the pulverizer as well as 
inject it into the kiln. Burning formerly depended largely on the 
judgment of the attendant (the burner) but indicating and re- 
cording instruments permit accurate control, and in the newest 
installations in.strumental control of kiln speed, draft, and feed 
practically eliminate the personal equation of the burner. 

Clinker Grindings — ^The clinker as it comes from the kiln is 
in a fairly stable condition, and may be stored for months in the 
open if necessary without any appreciable deterioration. This, 
however, represents so much locked up capital, and it is therefore 
customary to grind the clinker soon after it is made. Very fre.^h 
clinker appears to be a little tougher than clinker which has been 
allowed to stand a week or two, and this sometimes affects the 
power required for grinding. The clinker from modem kilns is 
u.sually small enough to be fed directly into a ball mill or a high- 
speed mill, hut if it is too large it is pas.sed through a cruslier 
first. As it is usually necessary to add a definite proportion oi 
gypsum to the clinker in order to regulate the setting lime of thr 
cement, both the clinker and gypsum are passed over feed tab t-‘r> 
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before being mixed and fed into the mills. The feed tables are 
sini])Ie devices for regulating the quantity of any material passing 
over them in a given time and consist of a revolving table, fixed 
simpers and a vertical feed pipe, with an adjustable collar, just 
nbovc the centre of the feed table. The material falls in a heap 
it) the centre of the table, and as it revolves a portion of the mate- 
rial is guided by the scrapers away from the heap to the edge of 
Lhc table, from which it falls on to a conveyor and is taken to the 
mills. The hcaj) in the centre is at once replenished from the feed 
and the size of the heap, and therefore the quantity removed 
by Llic scraper, is regulated by the height of the adjustable collar 
the feed pipe above the table. 

The mills used for grinding the clinker are of the same types 
ns (hose described for the grinding of the raw materials. I'he type 
most frequently used for clinker grinding in modern plant in 
liritjin is the compound mill, which is usually 7 or 8 ft. in diameter 
:iik1 .^0 lo 40 ft. Jong. 

'( ho liiicncss of portland cement was formerly universally speci- 
l.od as percentages passing very fine mefh testing sieves, but 
iiieu* i'' a tendency to drop sieve sizes and specify specific surface 
.ID a. which i.s the calculated surface area in square centimetres 


pc*i gram. 

Storing and Packing.— Fini.shed cement from the grinding 
miii^ is conveyed lo storage bins or silos by belt conveyors, screw 
u‘ii\eyors, bucket elevators, or in recent installations by a 
SI row Lonveyor-coinpressed air device known as a cement pump, 
v.iiidi dcli\or.s through piping a steady How of cement suspiendcd 
ii. \v.- in.nlo Iluid by air. Storage bins arc generally cylindrical 
loisitorced-ionrrcle .silos, holding T2.000 to 15,000 bbl. (2,500 
lo ^>.000 ton.s) each. Storage was originally considered desirable 

10 siMMin the cement. I'his is no longer essential with a prop- 
t:!y made u nient, liut storage of as much as one>fourth to one- 
hull tli(‘ annual capacity of the plant is desirable in order lo 
pru\ ide continuous and economic operation. Moreover, large pur- 
th.Hcrs iliMiuind that the cement be held and tested before ship- 

11 erit, and some tesus reijuire 30 days’ time. 

I’lie ( ement is withdrawn from the silos by screw conveyors or 
ccineni purnjjs and conveyed to small bins serving packing ma- 
clun(‘^. or Is conveyed directly to spouts or pipes for bulk shij>- 
meni in .sfu'cially designed railway cars, barges and motor trucks. 
Most ul the cement is j lacked in cotton or paper valve bags, which 
M] the Hniled State.s hold 04 lb. net, or approximately i cu.ft. of 
cenn-nt. The tops of the bags or sacks are tied or .se.ilcd before 
iiliiiij.' and a turned-iii corner, or valve, on the bottom provides 
the opening for slipping the bag over the spout of the bag packing 
m:i chine. These machines utilize the principle that cement Hoivs 
trccly wlien the proper amount of compressed air is injected into 
• he feeding device. A .single ofieralor can manipulate three to 
lour loading spouts. The flow of cement into the bags is auto- 
Mialirally cut off wflicn the proper weight is reached, the material 
in iJ)c hag closes the corner valve, and the bag drops off to a belt 
conveyor below. The empty bags must be slipped over the filling 
spout by the operator. In one type of machine this is the only 
manual part of the operation. Cotton bags are returned to the 
cement manufacturer (a di.scount being allowed on the purchase 
price for their return), and arc reused many times. 

Cement for export is often packed in wooden barrels or steel 
containers, w'hich stand on scales w’hile being filled. Originally 
|ill cement was shiij|)ed in barrels, the standard U.S. barrel hold- 
.176 lb. net. Four bags therefore are equivalent lo one barrel. 
Ihc fact that the trade marks or brands of the older cement 
companies are circular designs is because they were intended to 
he used on barrel heads. 

Layout of Wotlu. — ^For the purpose of economy and effi- 
ciency, considerable care must be exercised in the layout of the 
Works, so that the raw materials and coal are delivered at the 
places where they are to be used, and the clinker and cement 
‘"lores are in the proper position for the minimum handling of 
these materials. 

Analysis and Tests. — ^Drafting specifications to insure quality 
“f Iiortland cement is complicated because qualities most desired 
tre physical — ^workability, strength, durability, impermeability 


and density in the mortar and concrete made wdth cement — and 
these may be obtained with cements of various chemical composi- 
tions. After years of argument, the Cement committee of the 
American Society for Testing Materials by 1939 had reduced its 
specifications to .simple form covering only the following factors: 
(1 ) chemical limits; (2; soundness; (3) time of setting; (4) ten- 
sile strength; (5) i)ackaging and marking; (6) storage; (7; in- 
spection; (8) rejection; (g) methods of testing. 

The chemical limits are that the cement shall show on testing 
amounts not greater than indicated with the respective tolerances 
in the following table: 

Limits (%) Tolcrantfs (%) 
T.oss on ignition 4.00 

ln.so1ublu rcMflue , 0.S5 

Sulphuric anhydride (SiOa) , 2.00 

Magnesia (MgO) , . . 5.00 

The A.S.I’.M. soundne.'^s te.sl consists of subjecting a pat of 
neat cement (cement mixed with water) to five hours’ steaming. 
1 ‘he pat must not distort, crack, check or disintegrate. A sound- 
ness test used by U.S. lernciit manufacturers in their own labora- 
tories for control purposes, and one included in many specifica- 
tions, tonsist.s of subjecting i-in. square bars of neat cement, 
usually TO in. long, to an autoclave test with steam at 350 lb. pres- 
sure lor three hours. The bar should not disintegrate, or expand 
in length more than i^r (although no limit has lieeii fixed). Klse- 
w'here than in the United States the I-e ('halelier test is wddcly 
used, wliercin the expansion of neat cement moulded in a small 
bfcis.s cylinder, after immersion in boiling water for three hours, i.« 
measured. The chief causes of unsoundness of cement are as- 
sumed to be free, dead-burned, imcombined lime and magnesia 
which remain unhydra! ed for a long time at ordinary temperatures. 

Time of setting as determined by a Vicat needle must not be 
less than 45 min., or by a (iillmorc needle 60 min. In this te.st 
the penetration of a weighted needle during tlir setting period is 
the criterion. The final set must be attained within ten hours. 

The strengths of mortar specimens made of 1 part of cement 
and 3 parts of standard sand, according Lo the A.S.T.M. speci- 
fications for standard portland cement, must equal or exceed the 
following : 


Age in dnya 

Storage of si)ccimen 

Tcii.silr slrength 

Lb. iifr ag in. 

7 

1 1 day in moist air 

16 days in water 

275 

38 

1 1 du> 111 moist air 
{21 clays in water 

350 


For high early strength portland cement the following: 




Option No I 

Option No. 3 

Age in days 

Storage of .siirrinien 

Tensl'p strength 
P..S.1. 

C'ompressive 
strength I’.S.l. 

X 

1 day in moist air 

27 s 

1.300 

3 

1 1 day iu moist air 

1 3 days in w'ufrr 

375 

3.000 


0.25 

0.1s 

0.10 

0.40 


This wras not considered necessary in the A.S.T.M. specifications 
for several years prior 10 ig40. In that year new specifications 
were adopted covering fi\'e types of portland cement . with require- 
ments for fineness varying from minimums i,0oo s<t.ciLi. per gram 
to 1,800. While the A.S.T.M. specifications do not de.signate these, 
five varieties of jiortland cement by other names than type 1, 
type II, etc., they conform closely to the five varieties defined 
by the U.S. bureau of reclamation in the table on page noA, 
except that the order is different; Type 1 is so-called standard 
cement; type II, modified; type III, high early strength: type IV, 
low heat of hydration; type V, sulphate resisting. Modern ce- 
ments are ground to sizes measured in microns rather than open- 
ings of the finest wire sieves, yet specifications requiring from 
92% to 98% to pas.s a 200-mesh .sieve (200 meshes to the linear 
inch, or openings of 74 microii.s on a side ) are common — in some 
instances to insure that a small percentage lie retained on the 
sieve and the cement be not too finely ground. Many siiecifu a- 
tioris define required fineness in terms of specific surface area per 
gram, as 1,700 sq.cm, (calculated on the assumption that the parti- 
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cles are spheres). This estimation is made by use of an instru- 
ment known as a turliidimeter, which determines the turbidity of 
a susi)cnsion of cement in some nonrcactive liquid medium, such 
as kerosene, by measuring the intensity of light penetrating the 
suspension. Determination of the approximate percentages of the 
various sizes of particles is also made by use of an elutriator using 
cither a liquid or air medium. 

Composition. — ^Thc essential chemical components of port- 
land cement are the oxides of calcium, silicon, aluminum and 
iron — CaO, SiO-j, AlaGa, FcoO.!. As a result of adding gypsum to 
control the setting time SO.i, sulphuric anhydride, is also present. 
Other constituents such as magnesium oxide (MgO) and com- 
pounds of sodium and polas.sium are usually present in small 
amounts. Chemical analyses arc made in terms of the.se oxides, 
although they do not exist in unhydrated cement as simple oxides 
but arc in complicated combinations brought about by partial 
melting, forming liquid and solid solutions and subsequent cool- 
ing to phase equilibrium, det)ending not only on the proportions 
of the various oxides but on the temperatures of the melt and of 
that of the freezing or crystallization. It is therefore possible 
to obtain cements with quite different characteristics from the 
same proportions of the essential oxides. The chemical analysis 
of a typical Portland cement is given by F. M. Lea and C. H. 
Desch as follows: 

Lime, CaO 64.10% 

Silica, SiOs 33.90% 

Alumina, AlsOs 4-50% 

Iron oxide, FcaOi 3.11% 

Magnc.sia, MgO . 0.79% 

Rutile, TiO-j 0.24% 

Sodium oxide, Na20 0.54% 

Potassium oxide, KuO 0.64% 

Sulphuric anhydride, SOa 2.37% 

Loss on ignition by difference 0.81% 

From this analysis it is possible, by certain assumptions, to 

calculate the probable compound composition in the quaternary 

system (?a().Al203.Si02.Fe20s as 

4CaO.AI2Oa.Fe2O. . . 9.5% 3CaO.SiO« . , . 42.0% 

3Ca0.Al20:, . . . 6.7% 2Ca0.Si02 . . . 34 o 7 o 

The two latter, tricalcium silicate and dicalcium silicate, are 
the most essential and useful. Their actual identification can be 
made only by microscopic or X-ray analysis. 

Uses of Portland Cement. — ^The demand for portland cement 
for use in structural work continues to grow, and, in addition to 
this, Portland cement is being used for an increa.sing variety of 
purposes (sre Concrete), which can only be briefly mentioned. 
C'oncrete, sometimes reinforced with iron or steel, is being used 
for all big structural buildings, engineering works, harbours, docks, 
ships, piers, bridge.s, piles, general building, artificial stone, roads 
(both foundation and surface), water towers, natatoria, lakes, 
etc., and the facility with which the concrete can be placed in any 
position and the fact that local stone and sand can frequently be 
used to the extent of 5 to 10 parts to i of cement are very im- 
portant points with regard to cost of labour and carriage, as com- 
pared with that of stone. Concrete is also used for smaller arti- 
cles such as telegraph poles, railway signal posts, sleepers, fencing 
posts, monuments, tombstones, coffins, troughs of various kinds, 
tiles, bricks, pipes (spun and moulded), paving block.s, manhole 
covers, etc. Very considerable developments have also been 
made in the use of cement for oniamciital work, including not 
only that required for buildings, but sculptural work of all de- 
scription, both large and small; and by the introduction of various 
aggregates, excellent substitutes for different urnamcutal stones 
have been made, frequently having im[)rovcd weathering proper- 
ties. Portland cement is particularly useful where there is much 
repetition of ornamental work; e.g., for the capitals of pillars, 
trace^>^ etc. In the case of stone each piece must be carved 
separately, whereas a few moulds will be sufficient for a large 
number of blocks of cement concrete. 

Theory of Setting. — reason for the setting and hardening 
of Portland cement continue.s to afford abundance of scope for 
fascinating research work. The comparatively simple ternary sys- 
tem of the lime-silica-alumina group becomes very complicated 
through thermal changes which are very dependent on the tempera- 


ture from which the clinker is cooled, and also on the rate of cool- 
ing. Moreover, the balance of solution of the various constituents 
is modified by the different impurities included in the clinker. 
In addition to this there is some evidence that the constituents 
of the cement itself tend to acquire a more stable condition on 
storage. The investigation of the setting and hardening of cement 
is still more difficult. The simple hydration theory of earlier days 
has. on clo.scr investigation, resolved itself into an extremely com- 
plex system which includes an infinite number of partially hy- 
drated compounds, together with the formation of new com- 
pounds. A large amount of research work has been carried out 
on fairly pure preparations of the various silicates and aluminates 
of lime with good results; but their value is restricted hccau.se 
very different and complex action takes place when they are 
mixed, which accounts for the widely differing results obtained by 
the most recent research. Some of the above compounds have 
helped in the identification of some of the constituents in set 
cement (e.g,, small hexagonal plate crystals of tricalcium alumi- 
nate, fine needle crystals of monocalcium silicate, colloidal masses 
of monocnlcium silicate, large hexagonal crystals of calcium hy- 
drate, etc.), and apparently the colloidal monocalcium sih'cate 
plays a large part in the hardening of the cement. Thus the two 
schools of theorists — ^thc crystalline and colloidal — are being 
brought together. Although no final conclusions have been 
reached, the general results of these investigations have been valu- 
able and have resulted in a very marked improvement in the 
quality of portland cement. 

OTHER CEMENTS 

Rapid-Hardening Cements^The demand for speed in con- 
stniction during recent years has resulted in the development of 
the aluminous type cements — tho.se high in alumina. Tliey differ 
from fwrtland cements in the proportions of lime, silica, and 
alumina: the lime varying from 36.5% to 44%, the silica from 
4-5% to 9.5%, and the alumina from 36.5% to 44%. Since im- 
pure bauxite is the source of the alumina there is usually a con- 
siderable percentage of iron present as FczOs. sometimes as much 
as 14%. Such cements develop tensile strengths in 1:3 mortar 
briquettes of more than 500 p.s.i. in one day, or as much as ordi- 
nary Portland cement briquettes in 28 days. Concrete made with 
these cements is more resistant to the action of sea water and 
sulphate waters than that made with ordinary portland cement 
It also has refractory properties. It hydrates with the release of 
much more heat than portland cement, and for that reason is not 
suitable for mass concrete under ordinary conditions. It has been 
used quite successfully for winter concrete construction because 
its heat of hydration delays freezing and because it hardens so 
rapidly. Aluminous cements, b'ke portland cement, are made in 
rotary kilns and also in electric furnaces. The melting or slagging 
in the formation of the clinker is carried farther than in the manu- 
facture of Portland cement, and it costs much more to produce. 

The success of aluminous cements led to development of port- 
land cements that also harden rapidly — ^known in the United 
States, where most of this development has taken place, as high 
early strength portland cements. With these it is possible to ob- 
tain one-day strengths comparable to those of aluminous cements. 
They differ from standard portland cement in having a higher 
tricalcium silicate (3Ca0.Si02) content and are usually more 
finely ground. They also develop more heat of hydration than 
desirable for mass concrete. 

Low-Heat Cements^ — I'o avoid so far as possible cracks in 
great masses of concrete, which are caused by temjjerature change.'^ 
during the hardening and curing period, a low heat of hydration 
Portland cement has been developed. It was first used on a large 
scale for the construction of the Hoover dam on the Colorado river 
by the U.S. bureau of reclamation. These low-heat cements arc 
characterized by high percentages of dicalcium silicate (2Ca.SiO::' 
and tctracalcium alumino ferrite (4Ca0.Al203.Fefi0.i) and low per- 
centages of tricalcium silicate (3Ca.Si02) and Iricalcium aluim- 
nate (3Ca0.Al203). While the actual criterion is low heat of 
hydration, which can be accurately determined by a special ijpc 
of calorimeter, specifications used by the United States govern- 
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inent aim to secure the desired quality through chemical limita- 
tions, which require a high percentage of silica, low lime and both 
alumina and iron oxide low or present in such prescribed ratios 
that the calculated 3Ca0.Al20s shall be low (6% to 8%). 

For similar massive concrete structures a modihed Portland 
crnient has been developed and is extensively used by the United 
States government. The compound composition of modified ce- 
ment is characterized by low tricalcium aluminate (3Ca0.AU03) 
and high tctracalcium alumino ferrite (4Ca0.Al203.Fe203) with 
the percentages of tricalcium silicate (3Ca.Si02'l and dicalcium sili- 
c:iie ^2CaO.SiO*) approximately the same as in standard portland 
(cment. The hydration of tricalcium aluminate is the cause of 
Tuost of the undesired heat and the object is to combine the 
alumina in the less active tetracalcium alumino ferrite, although 
it is known that this component has little value as a cementing 
material. 

Sulphate-Relisting Cements. — ^For concrete structures in re- 
gions exposed to alkali soils and waters it has been found that or- 
dinarv' portland cements often proved unsatisfactory. Two types 
of ( ement have been developed to provide more resistant concrete. 
\ i)ortland cement designed for this purpose is unusually high in 
irimlrium silicate (3CaO.SiOa' and dicalcium silicate (2Ca0.Si02) 
aiul unusually low in tricalcium aluminate (3Ca0.Al203) and 
tetracalcium alumino ferrite (4Ca0.Al203.Fe203), the sum of these 
I wo being less than for aiiy other type of cement. It is difficult 
to manufacture because it is low in fluxing agents (alumina and 
irorO. The second type of cement designed for sulphate resistance 
IS portland-po/zolana. In the manufacture of these, portland ce- 
ment and a pozzolana. natural or artificial, are intimately mixed or 
ground together. A pozzolana is defined as a siliceous material 
which will react with lime in the presence of water at ordinary 
temperatures. Obviously, there are various degrees of pozzolanic 
activity. This type of cement has been much more extensively 
made and used in Europe than in the United States. 

A comparison of the compound compositions of these cements 
(omitting the portland-pozzolana) is given in the following table 
I irom the Concrete Manual, U.S. bureau of reclamation), in which 
irualciuni silicate (3Ca0.Si02) is designated, as is common in 
cement literature, as CaS; dicalcium silicate (2Ca0.Si02) as CsS; 
trualcium aluminate (3Ca0.Ab03) as C3A; tetracalcium alumino 
ferrite (4Ca0.Al203.Fe20s) as C4AF: 
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CaS 

Ca.S 
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CaAF 

CaSOa 
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IliKh early strength 
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Max. 

Min. 
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13 
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6 
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3.3 
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1.0 

3.6 
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4.3 
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3.8 
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22 

9 

6 

3.3 
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0.7 
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43 
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13 

8 
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0.8 
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9 
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22 
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46 

30 
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3.0 
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55 

6S 

49 
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9 

5 
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3.7 

0.6 
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23 

0.7 

1.3 
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43 

40 

5 

7 
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0.4 

1.6 
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66 
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10 

41 
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0.0 

1.0 

0.0 


Average 

31 
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lJ. 

14 

.3-3 

1 
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White Cements* — ^White portland cements are of approxi- 
n^alely the same composition as standard portland cements except 
that the iron oxide content is very low, and special care must be 
taken in processing to avoid contamination which would discolour 
the product. Cryolite and fluorspar are frequently used as fluxing 
agents. Suitable raw materials are quite scarce. 

Portland Blast-Furnace Cement. — A type of cement made 
largely in Germany (Eisenportland) is a mixture of portland ce- 
clinker and granulated slag ground to the required fineness. 
It IS a pozzolana cement, as understood in the United States. A 
>irniJar cement, although not a true portland, is made of a mixture 
^'1 hydrated lime and granulated slag. 

Masonry Cements* — ^A great variety of cements for brick and 
■t^ne masonry have been developed to overcome the harsh- 


iioA 

working handicap of ordinary portland cement mortars. They 
consist of mixtures of portland cement with one or more of the 
following: hydrated lime, granulated slag, pulverized limestone, 
colloidal clay, diatomaceous earth or other finely divided form of 



Fic. 1. — DIAGRAM OF LAYOUT OF A WET PROCESS CEMENT PLANT 
The raw materleli ere oround to a slurry which Is than pumped Into the 
mixers and from there to the rotating kiln. In passing through the kiln it 
becomes dried, then deoarbonated and finally, In tha burning zone, olinkerad. 
The white hot clinker passes through ooolers, heating the air for tha kilns, 
and whan oool, Is ground In tuba mills 

silica, calcium stearate, paraflin, etc. The various ingredients and 
their proportions are often kept secret or are patented and they arc 
frequently described as patent mortar cements. 

Natural Cements. — In the United States the rapid develop- 
ment of the Portland cement industry was caused in large measure 
by discovery of large deposits of natural cement rock. The Le- 
high valley is a notable example. These argillaceous limestones 
contain the necessary minerals for portland cement manufacture 
in approximately the correct proportions. Later refinements in 
manufacture have made it necessary in some cases to add to the 
mix small quantities of higher grade limestones or to concentrate 
the calcium carbonate in the original stone by flotation. For many 
years cements made from these limestones in vertical shaft kilns, 
like lime, w^re used, and arc still used to some extent, as natural 
cements, without attempting to simulate portland cement. 

Lime Cements. — ^'fhe.sc include various grades, from the pure 
**fat” white lime through the gray limes to the hydraulic limes 
which have already been referred to under portland cement. 
White lime consists of oxide of calcium, or, in its slaked form, 
hydrate of calcium. It is prepared by calcining calcium carbon- 
ate (chalk or limestone) until all the carbonic anhydride has been 
driven off and only the oxide is left. This oxide (quicklime) 
has great affinity for water, with w^hich it combines readily, form- 
ing calcium hydrate, or slaked lime. This action is exothermic 
gives out heat ) and is very vigorous unless it is properly con- 
trolled. The dry slaked lime occupies two or three times the 
volume of the original quicklime, according to the method by 
which it is slaked. Gray lime is an impure form of white lime, 
and according to the quantity and nature of the impurities, its 
properties vary between white lime and hydraulic lime. The lat- 
ter differs from white or gray lime in that, owing to the amount 
of argillaceous material contained in it, the lime slakes com- 
paratively slowly, and when used for making mortar is capable of 
hardening under water. 

Lime, probably on account of its long history, is frequently 
made in the simplest form of kiln, the bottle kiln, w»hich is ex- 
tremely extravagant with both coal and labour, particularly if 
white lime is being produced as this must be kept free from the 
ash of the fuel. Various other kilns, such as those described under 
Portland cement, are also used, but the rotary kiln is in very 
general u.se for limestone burning, fired either with producer gas 
or with pulverized coal, and lime is obtained from thi.s kiln with 
great economy of labour and fuel provided the raw material is 
sufficiently pure. Another great advantage of this kiln is that 
it will take “smalls": i.c., material which is .so small that it would 
choke a stationary kiln, and therefore has to be rejected. On the 
other hand a rotary kiln is not suitable for burning large lumps 
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of chalk or limestone^ and as there is a certain demand for large 
lumps of lime (probably because of the uncertain quality of the 
fine stuff in the earlier days), it is still necessary to use fixed kilns 
if this demand is to be met. 

Lime, before it is used for mortar, must be slaked, and this was 
formerly done at the place where it was to be used. On account of 
the irregular way in which this was sometimes carried out. portions 
of the less pure lime used to slake and expand after the mortar 
had been used and cau.se the work to blow. To overcome this 
trouble, architects and others frequently specify that the mortar 
should l)e made up two or three months before use. This method 
of overcoming the difficulty was at the expense of the strength of 
the finished mortar, for the lime was carbonating and deteriorating 
during this period. The modern method is to slake the lime me- 
chanically at the lime works and remove the .slaked lime from 
the urislaked by air separation. The slaked lime is then stored 
in bulk for lo to 14 days, after which it is ready for use, yielding 
a lime which is free from any risk of blowing, and at the same 
time relaining its hardening pr()I)ertie^ unimpaired. 

Mortar made from white lime and the purer forms of gray lime 
w’orks very easily under the trowel, and if neces.sary, can be floated 
off to a ver>' smooth surface for facing walls, etc., and on account 
of this proi)erty the white lime is frequently spoken of as “fat** 
lime because it is supposed to .suggest the smoothness of butter. 
Experiments have been made to improve the lime for mortar 
pur[)Oses, etc., by the addition of various substances to the water 
used for slaking, or to the slaked lime. 

I'lie ?ctting of white lime and gray lime is largely due to drydng 
out, and to a .small extent lalciuni hydrate recrystallization. The 
hardening appears to be almo.st entirely due lo the lime combining 
with the carbon dioxide in the air and forming calcium carbonate, 
although this is sometimes assisted by a slight pozzolanic effect 
of the silica in the sand or other material used with the lime. In 
hydraulic lime the setting and hardening properties are due lo a 
combination of the above with that of tho.se constituents which 
are similar to portland cement. For most purposes jjortlaiul 
cement has taken the place of hydraulic lime; but there are still 
certain conditions where the latter is preferable to the former, 
particularly for embedding large steel .sections, where the harden- 
ing effect should not take place until the steel has finally settled 
into po.sition. 

Selenitic Cement. — ^The addition of 5% to 10% of plaster of 
Paris to lime increases the hardening properties of the latter by 
$0% to 100%, and this mixture is sometimes knowm as selenitic 
cement. 

Pozzolanic Cement. — Lime, in the presence of water, readily 
combines with silica in the active state and forms a calcium sili- 
cate similar to that in portland cement. Various natural and arti- 
ficial materials, such as pozzolana, trass, kieselguhr, pumice, tufa, 
santorin earth, granulated slag, etc., contain active silica, and 
where the cost is low the}' make a useful addition lo lime mortar. 
To obtain the best effect the granulated slag, or other material, 
should be ground with the lime until both materials are in a fine 
state of division and intimately mixed. 

\V hen properly made, pozzolanic cements will attain a strength 
approaching that of portland cement; but frequently the material 
is simply mixed w’ith the lime, and the bulk of the pozzolanic ma- 
terial acts as an aggregate instead of an active constituent of the 
cement. 

Calcium Sulphate Cements. — This class includes all those ce- 
ments which primarily depend on the hydration of calcium sul- 
phate for their setting and hardening properties and includes 
plastei of Paris, Keene's cement, Parian cement, etc. The raw 
material is gypsum (q,v.), which may be almost chemically pure, 
in which case it is suitable for Keene's cement and other special 
brands, or may contaiit a .small quantity of foreign matter, when 
it is suitable for ordin.iiy pla.'^ter of Paris. The inode of jjrcpara- 
tion is to calcine the gypsum at a comparatively low temperature, 
viz., about 205'^ C. lor plaster of Paris, at which lcmj)crature the 
gypsum loses three-fourths of its combined Aater, and at about 
500® C. for the Keene’s cement cla.ss, when the w'holc of the 
combined water is driven off. At a higher temperature the gypsum 


becomes “dead burned” and will then only hydrate very slowly, 
or in some cases not at all. The gypsum for plaster of Paris is 
u.sually calcined either in ovens or in kettles, and for Keene’s 
cement in kilns, where the ash of the fuel can be kept away from 
the finished product. These methods arc inferior in economy tn 
the rotary kiln, and this type of kiln will probably be the method 
of the future as, if fired with producer gas, the product is not 
contaminated with ash. The setting of plaster of Paris depends 
on the fact that wrhen 2CaS04.H2O is treated with water it dis- 
solves, forming a super-saturated solution of CaS04.2H20. The 
excess held temporarily in solution is then deposited in crystals of 
CaS04.2ll20. In the light of this knowledge the mode of setting 
of pla.ster of Paris becomes clear. The iihister is mixed with a 
quantity of water sufficient to make it into a smooth paste; 
quantity of whaler is quite insufficient to dissolve the whole of it, 
but it dissolves a small part and gives a super-saturated solution 
of CaS04.2H20. In a few minutes the surplus hydrated calcium 
sulphate is deposited from the solution and the water is capabk- 
again of dissolving 2CaS04.H20, which in turn is fully hydrated 
and deposited as CaS04.2H20. The process goes on until ;i 
relatively small quantity of water has by instalments dissolved 
and hydrated the 2CaS()4.H2(), and has deposited CaS04.11*0 n\ 
felted crystals forming a solid mass well cemented together. Tin 
setting is rapid, occupying only a few minutes, and is accompanies 
by a considerable expansiun of the mass. There is reason to siij*- 
pose that the change described takes place in two stage.s, thr 
gypsum first forming orthorhombic crystals and then crystallizniL- 
ill the monosymmetric s5\sLcm. Gypsum thus crystallized in ii 
normal monosymmetric form is more stable under ordinary coiui. 
tion.s than the orthorhombic form. Correia lively, in its procc"*^ 0 
dehydration to form plaster of Paris, monosymmetric gypsum h 
converted into the orthorhombic form before it begins to be dt 
hydrated. 

The essential difference between the setting of Keeners ccnicri: 
and that of plaster of Paris is that the former takes place rnmi 
more slowly, occupying hours instead of minutes, and the toiLH«. 
erable heating and expansion v^hich characterize the selling n 
plaster of Paris are much less marked. 

It is the practice in (ireal Britain to burn pure gypsum at a lov 
temperature so as to convert it into the hydrate iCaSOi.H-O. i*. 
soak the lumps in a solution of alum or of aluminium sulphiin 
and to Tccalcinc them at about 500" C. Instead of alum varmi. 
other salts — borax, cream of tartar, pota.s.sium carbonate, (Mi - 
may be used. On grinding the recalcined lumps they give Kecm ‘ 
cement, Parian cement, Keating’s cement, etc. The quantiu 
the.se materials is so small that analyses of Keene’s cement ‘^liov 
it to be almost pure anhydrous calcium sulphate and make it diln 
cult to explain what, if any, influence these minute amouni.- 0: 
alum and the like can exert on the selling of the cement. 

These cements fonii excellent decorative plasters on accouisi 0: 
their clean white colour and the sharpness of the castings m.Kif 
from them, this latter quality being due to their expansion 
setting. Keene’s cement is especially adaptable for surfaces wiicit 
a bard polished finish i.s required. All cements having calcium 
sulphate as their base arc suitable only for indoor work bccau-e 
of their solubility in water. 

Oxychloride Cements.— In 1853 Sorel discovered that zir.c 
chloride solution, when mixed w'ith zinc oxide, formed a very haul 
cement, and later he found that magne.sium chloride, magnesia unti 
various other metallic oxides and chlorides did the same, an u\y 
chloride being formed in each case. t)f these the most important ! 
is the magnesia oxychloride, commonly known as Sorel cciiicni. 
and on account of its great strength and unusual binding propfi- 
ties it is used for such widely different purposes as uniting tarbor- ■ 
undiim for grindstones, where great strength and rigidity are rc- } 
quired, and binding wood sawdust together to form nioiiobi^”^’ , 
floors which have a certain amount of spring in them. It i*' 
used for making artificial marble and other oniamental stone, ^ 
if cast on glass which has been waxed to prevent adhesion the nw* i' 
tcrial, on removal of the glass, will have a highly glazed ?ur- 
face. , : 

The magnesia, W'hich should be freshly calcined and groiinO' 
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mixed with several times its volume of carborundum, wood saw- 
dust. sand or other material, and is then moistened with a solution 
of magnesium chloride having a density of 2 5 ”-30® Baume, and 
tlioroughly mixed so that each grain of material is covered with 
the magnesia oxychloride. The plastic mass is then put into 
moulds, or placed in position and floated off. 

The speed of setting and hardening is dependent on the fresh- 
ness of the magnesia and the strength of the solution of the mag- 
nesium chloride, and when the right strenglli has been found for 
any particular batch of materials this should be rigidly adhered to 
for the work. 

Adhesive Cements^ — Mixtures of animal, mineral and vege- 
table substances are employed in great variety in the arts for 
making joints, mending broken china, etc. A strong cement for 
.Tlabaster and marble, which sets in a day, may be prepared by 
mixing 12 parts of portland cement, 8 of fine sand and i of in- 
lusorial earth, and making them into a thick paste with silicate of 
soda ; the object to be cemented need not be heated. Casein, with 
>^l)me solvent, usually an alkali, forms the basis of many water- 
proof cements and cold-water glues. For stone, marble and earth- 
enware a strong cement, insoluble in water, can be made as fol- 
lows: skimmed-milk cheese is boiled in water till of a gluey 
tim^islency. washed, kneaded well in cold water, and incorporated 
with quicklime; the composition is warmed for use. A similar 
( ement is a mixture of dried fresh curd with one-tenth of its 
weight of quicklime and a little camphor; it is made into a paste 
with water when employed. A cement for Derbyshire spar and 
thma, etc., is composed of 7 parts of rosin and i of wax, with a 
little plaster of Paris; a small quantity only should be applied 
to the surfaces to be united, for, as a general rule, the thinner 
the stratum of cement the more powerful its action. Quicklime 
[ii;.\e(i with white of egg, hardened Canada balsam, and thick 
copal or mastic varnish are also used for cementing broken china, 
wIikIi should be warmed before their application. For small arti- 
cles. shellac dissolved in spirits of wine is a very convenient ce- 
ment. 

('ements such as marine glue are .solutions of shellac, India rub- 
iter. or as])haitum in benzine or naphtha. For use with wood 
which is exposed to moisture, as in the case of wooden cisterns, a 
mixture may be made of 4 parts of lin.seed oil, boiled with litharge, 
nul 8 parts of melted glue; other strong cements for the same 
fiurpo.se arc prepared by softening gelatine in cold water and dis- 
solving it by heat in linseed oil, or by mixing glue with one-fourth 
of its weight of turpentine, or with a little bichromate of poiash. 
JVlahog.'my cement, for tilling up cracks in wood, consists of 4 
parts of beeswax, i of Indian red, and yellow ochre to give colour. 
Cutler's cement, used for fixing knife blades in their hafts, is 
made of equal parts of brick dust and rosin, melted, or of 4 parts 
of rosin with i each of beeswax and brick dust. For covering 
bottle corks a mixture of pilch, brick dust and rosin is employed. 
A cheap cement, sometimes used to fix iron rails in stonework, is 
melted brimstone, or brimstone and brick dust. For pipe-joints 
a mixture of iron turnings, sulphur and sal ammoniac, moistened 
with water, is employed. Japanese cement, for uniting surfaces 
of paper, is made by mixing rice flour with water and boiling it. 
Jewellers’ or Armenian cement consists of isinglass with mastic 
and gum ammoniac dissolved in spirit. Gold and silver chasers 
keep their work firm by means of a cement of pitch and ro.sin, a 
little tallow and brick dust to thicken. Temporary cement, for 
lathe work, such as the polishing and grinding of jewellery and 
optical glasses, is compounded thus; rosin, 4 oz., whitening pre- 
viously made red hot, 4 oz., wax, \ oz. 
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CEMENTATION, a metallurgical term which describes proc- 
esses by which one substance is. by exposure to great heat in a 
furnace, caused to interpenetrate and change the character of 
another. Although a high temperature is employed, the process 
is not one of melting materials together, but of combining them 
through contact at a temperature which is below their melting 
points. Thus, in the manufacture of blister steel by cementation, 
a rod of iron become.^ steel because exposed at a temperature of 
about 1,000” C. to carbon which penetrates its substance. {See 
Blister Steel; Iron and Steel.) 

CEMENT ROCK. A cement rock is an argillaceous 
(clayey) limestone whose composition is such that it may be 
used for the manufacture of cement without the addition of other 
earth materials or with the addition of only relatively small 
amounts of such materials. Some cement rocks contain the min- 
eral quartz as silt or sand particles along with their argillaceous 
component. Tlie prineijial carbonate in cement rocks employed 
for Portland cement manufacture is calcium carbonate; mag- 
ne.siura carbonate must be low, in accordance with the usual 
specifications for Portland cement raw materials, iligh-calcium 
limestone, clay or shale may be blended wdth the cement rock 
to modify its composition. Rock used for making natural ce- 
ment, sometimes referred to as a natural-cement rock, is of simi- 
lar character to that mentioned above but the allowable amount 
of magnesium carbonate is flexible. Both dolomitic and cal- 
citic argillaceous limestones have been used as natural-cement 
rocks. 

BiwuoGRAviiy. — W. M. Myers, Industrial Minerals and Rocks, 2nd 
ed. (1949); R. H. Bogue, The Chemistry of Portland Cement (1047); 
Edwin C. Erkel, Cements, Limes and Plasters (192S). (J. E. Lr.) 

CEMETERY, literally a .sleeping place, the name applied 
by the early Christians to the places set apart for the burial of 
their dead. These were generally extramural and unconnected 
w’ith churches, the practice of interment in churches or church- 
yards being unknown in the first centuries of the ('hrislian era. 
I'he term cemetery has, therefore, been appropriately applied in 
modern times to the burial grounds, generally extramural, which 
have been substituted for the overcrowded churchyards of pop- 
ulous parishes both urban and rural {see Burial). 

From 1S40 to 1855 attention was repeatedly called to the in- 
sanitary condition of the London churchyards by the press and 
by parliamentary committees, the first of which reported in 1843. 
The vaults under the pavements of the churches and the small 
.spaces of open ground surrounding them were crammed with cof- 
fins. In many of the buildings the air was so tainted with the prod- 
ucts of corruption as to be a direct and palpable source of disease 
and death to those who frequented them. 

In the churchyards coffins were placed tier above tier in the 
graves until they were within a few feet (or sometimes even a 
few inches) of the surface, and the level of the ground was often 
raised to that of the lower windows of the church. 

To make room for fresh interments the sextons had recourse 
to the surreptitious removal of bones and partially decayed re- 
mains, and in some cases the contents of the graves were syste- 
matically transferred to pits adjacent to the site, the grave dig- 
gers appropriating the coffin-plates, handles and nails to be sold 
as waste metal. 

The neighbourhood of the churchyards was always unhealthy, 
the air being vitiated by the gaseous emanations from the graves, 
and the water, wherever it was obtained from wells, containing 
organic matter, the source of which could not be mistaken. 

In all the large towns the evil prevailed in a greater or less de- 
gree. In London, however, because of the immense population 
and the consequent mortality, it forced itself more readily upon 
public attention; and after more than one partial mea.sure of re- 
lief had been passed the churchyards were, with a few exceptions, 
finally closed by the act of 1855. 

The cemeteries, which occupy a large extent of ground north. 



CEMETERY 


II2 

south, east and west became henceforth the burial-places of the 
metropolis. Several London cemeteries had been established by 
private enterprise before the passing of the Burial Act of 1855 
(Kcnsal Green cemetery dates from 1832), but that enactment 
forms the epoch from which the general development of ceme- 
teries in Great Britain and Ireland began. Burial within the 
limits of cities and towns is now almost everywhere abolished, 
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Communal vaults. Guatemala 

In thttie oonorotB walli with rowt cf reoaplBolm for oofRni, the remalnt 
of tho deed are left Intact bo long as runt Is paid. On failure to pay the 
rent, the bones ere removed and burled In a common heap, and the “pigeon 
hole” Is rented again 

and where it is still in use it is surrounded by such safeguards 
as make it practically innocuous. The increasing practice of 
cremation (q.v.) has assisted in the movement for disposing of 
the dead in more sanitary conditions; and the practice of bury- 
ing the dead in more ojjen coffins, and abandoning the old system 
of family graves, has had considerable effect. 

In England a cemetery is either the property of a private 
company inconiorated by Act of Parliament or of a local authority 
and is subject to the Cemeteries Clauses Act 1847, the Public 
Health Act, 1875 and the Public Health (Interments) Act, 1879. 
By S. 33 of the Burial Act, 1852, a burial board under such con- 
ditioii.s as it thinks proper may sell the exclusive right of burial, 
either in ijerpetuity, or for a limited period, in grave spaces; 
the right of constructing any vault or place of burial v/ith the 
exclusive right of burial therein in perpetuity, or for a limited 
period ; and also the right of erecting and placing any monument, 
gravestone, tablet or monumental inscription. By S. 38 the gen- 
eral management, regulation and control of a burial ground is 
vested in the burial board. Regulations arc made by the Minister 
of Health and Rules may be made by the board. By S. 44 of the 
Cemeteries Clauses Act 1847 the grant of the right of burial, 
whether in peri)etuity or for a limited time, becomes the personal 
estate of the grantee. Under such a grant there is implied the 
right to visit the grave, and to plant shrubs and plants and to 
keep the surface in order, and if there is a monument, head or 
curb stones to keep them in repair (see Ashby v. Harris 1 1868] 
L.R. 3 C.P. 523). This case was discussed, but not overruled in 
McGough V. Lancaster Burial Board (1888) 21 Q.B. D. 323 where, 
in consequence of a rule of the board, made prior to the grant, 
prohibiting the placing of glass shades on graves, it was held 
that the grant of burial in a grave space to the plaintiff did not 
include a right to place a glass shade on his grave. Although a 
burial board cannot sell the freehold of a grave .space, the property 
in a vault, tomb, monument, headstone, curb or any other erection 
remains in the person who erected them. See Spooner v. Brewster 
(1825) 3 Bing. 136 and Sims v. The London Necropolis Co, 
(1885) I T.L.R. 584; but see also Hoskyns Ahrahall v. Paignton 
V.D,C, (1928) 2 Ch. {See J. B. Little, Law of Bund, 1902.) 

UNITED STATES 

In the United States cemeteries were the final outgrowth 
of individual burial places on the farms or near the homes of 
the earliest settlers. Later the burial place was connected with 
the church, which custom is not entirely obsolete. Prominent men 
were buried beneath the church building for a long time during 


the 17th and 18th centuries, but the crowded conditions together 
with the fact that the practice was recognized as unsanitary caused 
it to be abandoned. In villages and small towns the church “grave- 
yards” grew into disrepute many years ago because of the neglect 
they were subjected to. There was no provision for care of such 
burial places, except the slight attention a sexton would give, and 
disorder resulted. Detached cemeteries have been in use in the 
United States since 1831 when Mt. Auburn was established 
in Boston. Philadelphia soon after set up some notable large 
burial places and Greenwood in New York had its beginning in 
1840. From i860 churchyard burials have gradually been dis- 
continued until to-day they are but exceptions to the rule of beau- 
tiful community cemeteries. From single burial plots on private 
property, to church graveyards, to cemeteries and now to 
“memorial parks” has been a notable transition. 

During the days when cemeteries were maintained by and in 
connection with the church, members and their families were 
entitled to a burial site. No expense was attached to the burial 
except the cost of opening the grave. No funds were available for 
upkeep which accounts for the deterioration of the property, and 
the ultimate abandoning of that type. In the cemeteries of to-day 
lots arc sold by the city or village, if owned by such a body, or by 
the association, which has charge. A definite fee is charged for 
perpetual care and a charge is made for opening the grave and 
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Entrance to valhalla memorial park in burbank, California 


other duties performed by the sexton or superintendent. Generally 
speaking cemeteries are supposed to be maintained with no idea 
of profit, and that holds good in a great majority of places. 

Some churches have their own cemeteries, though not in con- 
nection with the church, notably the Catholic church. The Jews 
have many beautiful burial sites, and now and then one comes 
across a cemetery maintained by one or another of the Protestant 
societies. Throughout the country there are many beautiful ceme- 
teries maintained by the Masonic or other fraternities for their 
own members and members of their families. There are many 
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CEMETERIES IN THE EAST AND WEST 

Palesline, Jewish cemetery in the Garden of Gethsemane, valley of 2. Amphitheatre at Arlington National Cemetery, Washington, D.C., 4. Indian graves In southern Chile 

Jehoshaphat. showing tombs of S. James, Absalom and Zach- showing soldiers' graves In the background 5. Talma's tomb in the Pere Lachatse cemetery, Paris 

ariah In the foreground 3 . Cemetery In Matsue, Japan 6. Graveyard of the Ages, in Canton, southern China 
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State and national cemeteries in the United States provided by 
ctaiute, given over to the burial of departed army and navy men, 
and men connected with State institutions, usually attached to 
soldiers’ homes or army posts. 

CENACLE, the term applied to the eating-room of a Roman 
}i()use in which the supper (cena) or latest meal was taken. It 
was sometimes placed in an upper storey. The Last Supper in 
the New Testament was taken in the cenacle, in the “large upper 
room'’ cited in St. Mark (xiv. 15) and St. Luke (xxii. 12). 

CENCI, BEATRICE (chen'che) (i 577-1599), a Roman 
woman, famous for her tragic history, was born on Feb. 6, 1577, 
in the Ccnci palace in Rome. She was the daughter, by his first 
wife, of Francesco Cenci (1549-1598), a vicious man of great 
wraith. He was tried in 1594 for sodomy, but was released on 
payment of a fine of 100,000 scudi. Cend had 12 children by 
liii. first wife; his second wife, Lucrezia Petroni, a widow with 
three daughters, brought him no children. He was embroiled with 
his sons and after the trial he decided to remove his wife Lucrezia, 
wuh Beatrice, to La Petrella, a lonely castle on the road to 
Xapics which he obtained from Marzio Colonna. There in 1595 
he shut up his wife and daughter in the upper rooms of the castle, 
and there he visited them from time to time treating them, 
especially Beatrice, with great brutality. There is no evidence for 
the charge of attempted incest with his daughter, but the details 
(;f life at La Petrella, as given in the subsequent trial, were 
rex'olling, and might well have given colour to the accusation. 
Eciitrice seems to have found refuge in a liaison with the keeper 
of ihe castle, Olimpio Calvetti. At intervals the two younger 
(\ nri children, Bernardo and Paolo, visited La Petrella. Olimpio 
was expelled by Colonna from the castle at the demand of Fran- 
cesco Cenci, who does not, however, seem to have known of his 
relations with Beatrice. At length, Beatrice, with her stepmother 
nnd with her brother Giacomo and Bernardo, decided to secure 
tht murder of their father. He was killed in his bed (Sept. 9, 
2508) by Olimpio and a hired assassin named Marzio. 

Information having been communicated to Rome, the whole of 
ih<‘ Cenci family were arrested early in 1599. Lucrezia, Giacomo 
nne] Bernardo confessed the crime; and Beatrice, who at first 
cifiiied everything, even under torture, also ended by confessing. 
C'lftat efforts were made to obtain mercy for the accused, but the 
j)opc (Clement Vlll.) refused to grant a pardon; on Sept, ii, 
1590, Beatrice and Lucrezia were beheaded, and Giacomo, after 
h.iving been tortured with red-hot pincers, was killed with a mace, 
(irawn and qUairtered. Bernardo’s penalty, on account of his 
yiiiith, was commuted to perpetual imprisonment, and after a 
year's confinement he was pardoned. The profierty of the family 
wa> ( onfiscated. There is a study by Guido Reni or Guercino in 
iti(‘ Palazzo Barberini said to represent Beatrice, but it is unlikely 
ih.'tl Reni saw her. 

rhe history of the Cenci family has been the subject of poems, 
ilrii'.uis and novels. Shelley found in it material for his great 
tia^tdy. The most famous of the novels is F. D. Guerrazzi’s 
Bmtrice Cenci (Milan, 1872). The first attempt to deal with the 
siihjfit on documentary evidence is A. Bertolotti’s Francesco 
(V«d e la sua famiglia (2nd ed., Florence, 1879), containing a 
miniber of interesting documents which place the events in their 
true light; c/. Labruzzi’s article in the Nuova Antologia, 1879, 
u)l xiv., and another in the Edinburgh Review, Jan. 1879. 

‘ilso C. Ricci, Beatrice Cenci, 2 vols. (1923), where new docu- 
nuiils and new information arc to be found. 

CENOBITES, monks who lived together in a convent or com- 
munity under a rule and a superior — ^in contrast to hermits or 
amliurets who live in isolation (from Gr. Koivbs, common, and 
life). See Monastictsm. 

CENOMANI (Ken-6-mah'ne), a branch of the Aulerci in 
tlallia Celtica, whose territory corresponded generally to Maine 
ftlt parlmcnt of Sarthe). Their chief town was Vindinum, aftcr- 
Wiirds Civitas Cenomanorum (whence Le Mans). They assisted 
Ver( ingetorix in the gr&at rising (52 b.c.) with a force of 5,000 
men. lender Augustus they formed a civitas stipendiaria (tributary 
community) of Gallia Lugdunensis. About 400 b.c., under the 


leadership of Elitovius (Livy v. 35), a large number of the 
Cenomani crossed into Italy, drove the Etruscans southwards, 
and occupied their territory. The limits of their territory are not 
clearly defined, but were probably the Adige on the east, the 
Addua on the west and the Padus (Po) on the south. Their chief 
towns were Brixia (Brescia) and Verona. They assisted the 
Romans in the Gallic war (225 b.c.), when the Boii and Insubres 
took up arms against Rome, and during the war against Hannibal. 
They joined in the revolt of the Gauls under Hamilcar (200), 
but after they had been defeated by the consul Gaius Cornelius 
(197) they finally submitted. In 49 b.c., with the rest of Gallia 
Transpadana, they acquired the rights of citizenship. 

Btbuoo^phy. — ^A. Desjardins, Giographie historique de la Gaule 
romaine, ii. (1876-93) ; Arbois dc Jubainvillc, Les Fremiers Habitants 
de V Europe (1889-^)4) ; article and authorities in La Grande Encyclo- 
pidic; C. Hiilsen in Pauly-Wissowa*s Rralencyklopadie, iii. pt. 3 
(1899) » full ancient authorities in A. Holder, Alt-celtiscker Sprack- 
schatz,L (1896). 

CENOTAPH, a monument or tablet to the memory of a per- 
son whose body is buried elsewhere (Gr. kcvos, empty, rA^os 
tomb). The custom arose from the erection of monuments to 
those whose bodies could not be recovered, as in the ca.se of 
drowning. The term is often used of the monuments raised in 
many places in memory of those who perished on the field in the 
World War, especially of the cenotaph in Whitehall, London, the 
scene of an annual memorial service on the anniversary of Ar- 
mistice Day (q.v.). 

CENSOR. I. In ancient Rome, the title of the two Roman 
officials who presided over the census (from Lat. censer e, assess, 
estimate), the registration of individual citizens for the purpose 
of determining the duties which they owed to the community. 
This idea of “discretionary power” was never entirely lost; 
although it came to be intimately associated with the appreciation 
of morals. The censorship was the Roman manifestation of the 
state control of conduct. 

The office was instituted in 443 b.c. to relieve the consuls of 
the duties of registration. The election always took place in the 
Comitia Centuriata {see Comitia). The censorship, although 
lacking the imperium, was one of the higher magistracies, and 
was regarded as the crown of a political career. It was an irre- 
sponsible office; and the only limitations on its powers were the 
restriction of tenure to a year and a half, and the restraint im- 
posed on each censor by the fact that no act of his was valid 
without the assent of his colleague. 

The original functions of the censors were (i) the registration 
of citizens in the state-divisions, such as tribes and centuries; 
(2) the taxation of such citizens based on an estimate of their 
property; (3) the right of exclusion from public functions on 
moral grounds, known as the regimen morum; (4) the solemn 
act of purification {lustrum) which closed the census. Two other 
functions were subsequently added: (5) the selection of the 
senate {lectio senatus, see Senate), and (6) certain financial 
duties such as the leasing of the contracts for tax-collecting and 
for the repair of public buildings. The census involved a de- 
tailed examination of the citizen body as represented by the 
heads of families. In connection with this review the censors 
published their edicts stating the moral rules they intended to 
enforce. Disqualification might be the result of offences in private 
relations or in public life. Certain kinds of employment {e.g., 
acting) caused a stigma. Infamia, the general name for the penal- 
ties inflicted by the censors, varied in degree. A senator might 
lose his seat, a citizen his place in tribe and century, and so his 
vote. All disabilities inflicted by one pair of censors might be 
removed by their succe.ssors. 

The censorship lasted as long as the republic; and it was only 
suspended, not abolished, during the principate. Although the 
prsneeps exercised censorial functions he was seldom censor. Yet 
the office itself was held by Claudius and Vespasian. Domitian 
assumed the title of life censor, but he was not followed. 

Bibliography. — Mommsen, Romisches Staatsreeht (1887), ii., 331, 
et seq.; A. H. J. Greenidge, Roman Public Lift (1901) ; J. £. Sandys, 
Companion to Latin Studies (1921), with useful bibliogxaphy ; W. £. 
Heitland, Roman Republic (1923) • 
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TI. In modern times the word “censor” is used generally for 
one who exercises supervision over the conduct of other persons. 
In the Universities of Oxford and Cambridge it is the title of the 
supervisor of those students who are not attached to a college, 
hall or hostel. In Oxford the censor is nominated by the vicc- 
ch.Tncellor and the proctors, and holds office for five years, ^ in 
Cambridge he is similarly appointed, and holds office for life. 
The censors of the Royal College of Physicians are the officials 
who grant licences. 

Council of Censors, in American constitutional history, was the 
name given to a council provided by the constitution of Penn- 
sylvania from 1776 to T7()o, and by the constitution of Vermont 
from 1777 to 1870. Under both constitutions the council of cen- 
sors was elected i»nce in seven years, for the purjiose of enquiring 
into the working of the governmental departments, the conduct 
of the state oflicers, and the working of the laws, and as to whether 
the constitution had been violated in any particular. The Ver- 
mont council of cen.sors, limited in number to thirteen, had power, 
if they thought the constitution required amending in any par- 
ticular, to call a convention for the purpose. A convention sum- 
moned by the council in 1870 amended the constitution by abolish- 
ing the censors. 

For the censorship of the press, see Pr*:ss Laws; for the censorship 
of plays, Lord Chambert.atn. 

CENSORINUS, Roman grammarian and writer, flourished 
during the 3rd century a.d. He w'as the author of a lost work 
De Accentibus and of an extant treatise De Die Natali, WTitten 
in 238, dedicated to his patron as a birthday gift and dealing with 
the natural history of man, the influence of the stars and genii, 
music, religious rites, astronomy and the doctrines of the Greek 
philosophers. The second part deals with chronological and 
mathematical questions and has been useful in determining the 
principal epochs of ancient history. The chief authorities used 
were Varro and Suetonius. Some scholars hold that the work is 
practically an adaptation of the lost Pratum of Suetonius. The 
fragments of a work De Natali Insiitutione are not by Censorinus. 

'J’hc onlv go<»d edition with commentary is still that of H. Lindcn- 
brog (1614); the most recent critical editions are by O. Jahn (184.5), 
F. llultsch 08 <^ 7 )i and J. Cholodniak (i88g). There is an English 
translation of the De Die NalaU (the first 11 chapters being omitted), 
with mites by W. Maude (igoo). 

CENSORSHIP. The censors in ancient Rome were the 
magistrates who drew up the register or cen.sus of the citizens 
and had the supervision of public morals (see Censor). Their 
functions in numbering the people have given us the English 
word “census”; and from their other activities the word “censor- 
ship” is derived. 

Censorship in modem practice may be defined as action taken 
by the governing authority to examine letters and other com- 
munications and also the text of proposed books, stage plays 
and the like in order to prevent any publication which would be 
contrary to the public interest or inconvenient or displeasing to 
that governing authority. 

Religious cen.sorship has at times been attempted by several 
sections of Christianity. The Roman Catholic (Church in particular 
worked out a complete system, pari passu with the secular cen- 
sorships of national states: the Index Librorum Prohibit orum 
(q.v.) is published by papal authority as a catalogue of printed 
publications prohibited to Catholics on doctrinal or moral grounds. 
In modern times, however, it has been found impossible for the 
Congregation of the Index to keep pace with the output of the 
printing presses of the world; but there exist general rules which 
the particular prohibitions of the Index are intended only to 
supplement. 

GREAT BRITAIN 

Press Censorship. — There is a popular idea among English- 
men that the freedom of the press is one of their birthrights and 
that their ancestors always fought fiercely for it. The statute 
book, however, shows that this idea is not wholly correct. 

From the time of the general introduction of printing, at the 
end of the 15th century, until the year 1695 there was a rigorous 
censorship of the press in England; and it was a criminal offense 


to publish any printed matter without first obtaining a licence 
to do so. Control was exercised by the Star Chamber and then 
by ordinances of the Long parliament, till in 1662 parliament 
passed the Licensing act (for the censorship of the press), which 
was renewed from time to time. 

When the Licensing act was due for a further renewal in 1695, 
parliament had no intention of abolishing the control of the 
pre.ss. But the licensers (as the press censors were called) had 
been continually in dispute with the press; and evasions and 
complaints indicated that the administration of the censorship 
was defective. The house of commons appointed a select com- 
mittee to report on ways and means to improve the censorship 
and to make it more effective. By what appears to have been an 
entirely fortuitous circumstance, the Licensing act was allowed 
to lapse before the select committee had reported; and it wa.<; 
never renewed. During World Wars I and II in the 20th century 
a measure of censorship was necessary for reasons of national 
security; but otherwise there was no censorship of the press in 
England after 1695. In Scotland the censorship of the press 
lingered on until the i8th century; and the Statute for the 
Licensing of the Press was not formally repealed until 1907. In 
Ireland also, before the union with Great Britain in 1800, there 
were Irish acts of parliament for the control of the press; but 
these were repealed. 

In the United Kingdom the press is thus free to publish what it 
pleases, except that a few modern statutes prohibit the publica- 
tion of certain particular items, for instance the details of di- 
vorce proceedings; and the publication of seditious, blasphemous, 
obscene or libellous matter is subject to the ordinary consequences 
of the law. 

In the Irish Free State a Censorship of Publications board was 
set up in T9 29, with pmwer to prohibit any publications containing 
indecent or obscene matter and also any publications advocat- 
ing birth control; and members of the public are entitled to 
complain about books or periodicals containing matter which 
they consider ought to be prohibited. In its report for the year 
1947, however, the board said: “The Board noted with surpirise 
and di.sap)pointment that a number of complaints concerned books 
which had been prohibited, sometimes for a long pieriod. These 
com|>laints covered books obtained from bookshop)s in Dublin 
and elsewhere, and from circulating libraries in various parts of 
the country. The Board, while being aware of the difficulty 
of securing a complete enforcement of its decisions, is left in 
consequence with the uncomfortable feeling that much of its work 
is at present being done in vain.” 

Stage Play Censorship. — ^F'rom its early beginnings in the 
16th century the English theatre was placed under royal control; 
and in spate of many determined attempts to abolish it, the censor- 
ship of stage plays continued to survive under the direction of the 
lord chamberlain, one of the high officers of the royal household, 
to whom it was first assigned by the Licensing act, 1737. 

The present powers of the lord chamberlain arc defined by 
the Theatres act, 1843, include the prower to forbid the 
acting of any stage play whenever he is of the opinion that “it is 
fitting for the preservation of good manners, decorum, or of the 
pmblic p)eace to do so”; moreover, for the purprose of this censor- 
ship, a stage play means any entertainment on the stage of a 
dramatic character. This statute, which applies to the whole of 
Great Britain, makes it a criminal offense to act a stage play 
not submitted to the examiner approinted by the lord chamberlain. 
Ireland was never regarded as falling within the lord chamberlain’s 
jurisdiction; the drama there has always been regulated by special 
legislation. 

In 1865 a pHstition was pre.sented by 2X dramatic authors of 
note for the abolition of the lord chamberlain's censorship, but 
a select committee of both houses of parliament recommended no 
change. In 1907, after much intermediate agitation had taken 
place, 7T authors (including J. M. Barrie, Thomas Hardy, George 
Bernard Shaw and Algernon Charles Swinburne) joined in a 
letter to the Times (London) and their language did not err on 
the side of mildness. In consequence another select committee 
was appx>inled. Its report, published in 1909, recommended that 
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“it should be optional to submit a play for licence, and legal to 
perform an unlicensed play whether it had been submitted or 
not"; but the report was not followed by legislative action. In 
1049 a private member’s bill for the repeal of the censorship of 
plays was introduced in the house of commons, and its second 
reading was carried by 76 votes to 37 ; it did not however succeed 
in reaching the statute book. 

Pragmatically regarded, the lord chamberlain’s censorship may 
be said on the whole to have justified itself. Playwrights have 
ofjposed it strongly because they resent what they consider the 
examiner’s arbitrary interference with the free exj^ression of 
tiieir art; theatrical managers on the other hand have been strong 
in their support of it because, without the lord chamberlain’s li- 
cence, the successful run of an expensively produced play might 
be jeopardized by the activities of local councils and common 
informers. 

Film Ceneorshipd — ^The censorship of films is exercised by 
the British Board of Film Censors, a private body which has 
no constitutional or statutory authority. The board was set up 
in 19T2 by the film industry itself to regulate the industry’s own 
btaiidards of morals and propriety. 

The official influence of the British Board of Film Censors on 
films shown to the public had its origin in the fact that films 
are made of highly inflammable material. This led to the passing 
ul the Cinematograph act, 1909, which, in order to ensure the 
public’s safety from fire, made it a criminal offense throughout 
ilu- L'nitcd Kingdom to exhibit films to the public except in build- 
lii^s inspected and licensed by the local county council. It was 
iaiei established, as the result of various decisions of the high 
that the terms of the statute gave the county council power 
iu»l only to see that there were adequate means of escape in cases 
ot tire but also to impose all sorts of other conditions, in resj^ect 
ol the licensed buildings, such as the banning of particular films 
(wluther inflammable or not) and the prohibition of Sunday 
i4)L*ning: and it became the almost universal practice for the 
council’s licence to be granted on condition that no film be 
'•ijown unless it has been certified for public exhibition by the 
IJritish Board of Film Censors. All these arrangements arose out 
(if tlie provisions of the Cinematograph act, 1909. The Cinema- 
lopraph act, 1952, widened the power of film censorship in the 
Viiited Kingdom and extended it to noninflammable film.s. 

In the republic of Ireland, films are censored by the official 
censor of films, appointed by the ministry of home affairs. 

Television and Broadcasting Censorship. — ^As stated above, 
a drama is subject to the censorship of the lord chamberlain if 
it is acted on the stage and (in effect) to that of the British 
Board of Film Censors if it is shown in a cinema. The same 
drama shown on a television screen would not be subject to 
teiisorship, except, of course, that television is under the control 
of ihc British Broadcasting corporation. 

Broadcasting and televi.sion in the United Kingdom constitute 
a government monopoly, for which the postmaster general is 
rt* 5 ponsihle to parliament, and the monopoly is operated by the 
B B.C!. under licence from the postmaster general. This enables 
the governors of the B.B.C. to censor anything which is broad- 
cast or televi.sed; but the ultimate power (not exercised in peace- 
time) lies with the postmaster general, who may require the 
corporation to refrain from sending out any particular item. 

Postal and Telegraph Censorship. — ^Posts and telegraphs 
in the United Kingdom are a government monopoly; and the 
cruvvii has the power, recognized and preserved by section 56 of 
the Post Office act, 1908, to detain and open any postal packet. 
This power is not exercised in peacetime except to prevent ob- 
vious breaches of the law, such as the sending of obscene matter 
thrt»ugh the post. In wartime it enables the government to 
impose a complete censorship on all incoming and outgoing mail. 
The government has similar powers under the Telegraph acts 
over all forms of telecommunication. (T. S. Pe.) 

Wartime Censorship. — In 1544 a royal proclamation of Henry 
\lll ordered, under pain of imprisonment, that all books con- 
laining news of his majesty’s army in Scotland should be brought 
io and burned, doubtless because the published account of the 


campaign was displeasing to the king. But it was not until the 
Crimean War that the need was seen for preventing the publica- 
tion of news because of its value to the enemy. Lord Raglan, the 
commander of the Briti.sh forces at Sevastopol, comiflained that 
a war corre.sp)ondent’s disiiatch, published in the Times of Oct. 23, 
1854, had given away invaluable details to the Russians; and a 
circular letter was consequently sent by the war office warning 
newspaper editors of the danger in publishing di.spatches from 
their correspondent? at the front and urging them to expunge 
such parts of the dispatches “as they might consider calrulaled 
to furnish valuable Information to the enemy.” 

No actual British censorship of the press was set up until 
World War 1 . But already in 1913 the admiralty and the war 
office had in anticipation reached an agreement with the press to 
set up the joint Admiralty, War Office and Press committee; and 
the press undertook to re.spect the warnings (or “D. notices” as 
they were called) issued by the committee and accordingly “to 
withhold from publication information the exclusion of which 
from the papers appeared to the department concerned to be 
desirable in the national interest.” On the oull)re.'!k of war in 
1914 an official press bureau was set up, the functions of which 
were: (1) to issue official conimunique.s and thus to supply the 
pre.ss with “a steady stream of trustworthy information” about 
the war; and (2) to censor the itciii.s w'hich the newspai)erft sub- 
mitted of their own accord for censorship in fuHilment of the 
arrangements made between the govenimcnt and the press. 

The censorship of the press was on a voluntary basis through- 
out; and, as the government had no peacetime powers of control 
over it, the only sanction which lay behind the censorship was that 
of the wartime Defence of the Realm regulations, which made 
it an offense to publish “without lawful authority” any military 
information or any information directly or indirectlx useful to 
the enemy. Information which had been passed for publication 
after submission to censor.ship by the official press bureau was 
information published with lawful authority; and the imprimatur 
of the official press bureau accordingly relieved the editor of a 
newspaper from liability under the Defence of the Realm regula- 
tions. Nevertheless the regulations of 1914 created an absolute 
prohibition on the publication of military information unle.ss it 
had been passed by the official press bureau; and in 191 8 the editor 
of the London Morning Post was prosecuted and convicted for 
publishing information in contravention of the regulations, al- 
though it was proved in his defense that it w^as already known to 
the Germans. 

On the outbreak of World War II in 1939, defense regulations made 
similar provisions, subject however to the new' and important condi- 
tion that no person w'as to be found guilty of a contravention if he 
proved that the publication w'as not likely to prejudice the defense 
of the realm or the efficient prosecution of the w'ar. Not only therefore 
did the imprimatur of the cen.sorship relieve an editor from liability; 
but he could, at his own risk, publish also with impunity information 
stopped by the censorship, if he could later convince a magistrate 
that the .safety of the realm or the efficient pro.secution of the war 
had not been prejudiced. In spite of this freedom and notwithstanding 
the enormous volume of news published there were between 1939 and 
1945 only four prf*secution«i for infringement of the cen.sor.ship regu- 
lations. Security in these matters rested not on the defense regula- 
tions but on the agreement with the pre.ss of 1913: under this editors 
voluntarily undertook to re.spect the “defense notices” i.ssued by the 
press censorship division of the ministry of information. Even in 
wartime the United Kingdom never knew the system adopted in so 
many other countries, whereby the whole of a book or a new.spaper 
had to be submitted for the government’s approval before it was 
printed. 

Broadcasting, Film and Postal Censorship. — ^World War II was the 
first war in which news was broadcast and in which there was ex- 
tensive publication of news by the medium of newsreels in cinemas; 
and, in the interests of national security, both these means of com- 
municating information were submitted to the .same censorship at 
the ministry of information as that applied to printed matter. 

In World War I the “postal censorship” and the “cable censorship” 
were two branches of the war office; in World War II a separate de- 
partment, the “postal and telegraph censorship,'’ was set up. 

During both w'orld wars the ccnsorshi|% of letters and telecom- 
munications was u vast network designed lu defeat the enemy's at- 
tempts to extract information from behind the lines: it necessitated 
a strict examination of any suspect documents which might convey, 
by the use of codes, ciphers, sp^ial inks or any other devices, mes- 
sages intended for the enemy. As a result many enemy agcnis were 
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apprehended and channels of rominunication closed. Communica- 
tions obtained from fiicinv apents were in many cases altered so m to 
convey false information and then allotted to proceed. In addition 
letters and tcleprams destined for countries contipuous to the enemy s 
were censored if thev contained details of air raids or other informa- 
tion likelv to he useful, althouph the senders may not have meant 
to iielp the enemy. 

In both world wars the censorship of press mail and press Icleprams 
was undertaken by the press censors and not by the postal and 
telcpratih censors. (^* 

THE UNITED STATES 

Preventive censorship, or the examination before publication of 
some form of communication (book or periodical, theatrical pres- 
entation, motion picture or radio broadcast) by an official licens- 
ing apericy with power to approve, change or suppress the offering, 
has not been a characti*ri.stic American method of controlling the 
public mind or morals. Freedom of communication has generally 
been limited by postjiublication prosecutions under laws proscribing 
certain communications as dangerous to public order, public moials 
or the .security of the state. The threat of punishment and at times 
extraordinary extensions of judicial or administrative prerogatives 
constitute a punitive censorship that through fear enforces silence 
or breeds conformitv. 

Censorship in the American Colonies. — ^Preventive censor- 
ship.s have existed from colonial days to the present. The first printing 
press (Cambridge, i6.^8) was licensed by the Massachnsclts theocracy. 
Religious books were censored until 1695, and after that special manu- 
scripts were sulimittcd to authority. The crown governors acted as 
licensers, and from 1O86 to 17.^0 were in.sfructcd in their charters 
that “no book, pamphlet or other matter be tirinted without your 
especial leave and consent.” The first newspaper, Publick Occurrences 
Both Forreifin and Pome stick, Boston, 1O90, was supprcs.sed after one 
issue. “Published by Authority” appeared on ncwspaiHTs until about 
1725. Since, prcpuhlication censorship has existed only in wartime. 
The trial of John Peter Zenger, publi.sher of the New York JournM, 
in 1734, ended one kind of postpublication control by establishing 
the right of the jury to determine not only the fact of publiption, 
but whether the words constituted a libel. The judge had hitherto 
claimed this dangerou.s prerogative. Since 1776 the state constitutions 
have almost universally guaranteed freedom of the press. In 1791 
the 1st amendment to the constitution of the United States declared: 
“Congre.s.s shall make no law . . . aliridging the freedom of speech or 
of the press ” This ended all censorship. The courts agreed with the 
narrow dictum of Blackstone: “The liberty of the press consists in 
laying no previous restraints upon publications, and not in freedom 
from censure for criminal matter when published.” {Patterson v. 
Colorado, 205 United States 454* 1907). But liberals, showing that 
preren.sorship bail ended by 1730, have claimed that the i.st amend- 
ment must also protect free expre.ssion again.st “abridging” by police 
powcr.s, after publication. After World War I the supreme court 
set up two great new .safeguards of liberty, (i) In 1919 the court 
declared that the test of punishable words is whether their nature 
and the circumstances of their u.se “create a clear and present danger 
that they will bring about the substantive evils Congress has a right 
to prevent.” {Schenck v. United States, 249 United States 47). The 
dangerous and outworn test of some remote “bad tendency” was 
by-pas.sed. (2) In 1925, and subsequently, the court declared that the 
liberties of the ist amendment w'crc secured to tiie citizen against 
infringement by the .states. The principle that James Madison had 
failed to get into the Rill of Rights, the ju.stice$ wrote in: “We may 
and do assume that freedom of speech and the press are among the 
fundamental personal rights and libertie.s protected by the due process 
clause of the Fourteenth Amendment.” {GUlow v. New York, 268 
United State.s 652). 

Military Censorship. — ^War has generally re-established some 
principle of censorship. During the flurry with France in 1798, the 
Federalist liiarty passed the Sedition act, which provided punishments 
for publications, oral or printed, that reflected on the government, pro- 
moted sedition or resistance to law. About ten persons, chiefly Re- 
publican editors, weie convicted. The is.sue defeated the Federalists 
in 1800, and the law lapsed, without interpretation by the supreme 
court. Pres. Thomas Jefferson released every person under punish- 
ment or prosecution. During the Civil War (18G1-65) the postma.ster 
general barred from the mails several Northern periodicals opposed to 
the war. Certain editors were imprisoned on the mere order of the 
.secretary of state or of war. Newspaper offices in Missouri, Chicago 
and New York city were actually seized by troops, and i5.sue.s of papers 
suppressed. Certain corre.spondcnts had to submit articles to the 
military for approval. Telegraphic dispatches were censored in Wash- 
ington. In Colorado, 1904, and West Virginia, 19x2, state militia 
under so-called martial law arre.sted editors, or suppressed and cen- 
sored labour papers during strikes. In World W^ar I the press estab- 
lished a voluntary censorship. Informal control was exercised through 
a governmental instrument, the Committee on Public Information. 
The newspapers, press associations and other organizations co-operated 
to prevent the disdosure ol military or naval information, or matter 
calculated to weaken public morale. Strict military censorship was 
applied to news from corre.spondents with the U.S. forces abroad 
Foreign language periodicals in the United States were regulated by 


the Trading with the Enemy act (United States Compiled Statutes, 
1918, 3,11 si j.) and had to file English translations. The department 
of justice declared, however, that the constitutional right of free 
speech existed in war as in peace. 

In World War II the army and navy enforced compulsory cen- 
sorship in areas under their control. The press criticised some rulings 
as unreasonable or discriminatory. On Dec. I 9 i 1941 » Pres. Franklin 
D. Roosevelt (under the First War Powers act) established the Office 
of Censorship, with Byron Price as director, to meet two needs, (i) 
It exercised a compulsory security censorship, with penalties, on 
communications each way between the United States and foreign 
countries, especially by mail, cable or radio. Domestic publications 
were previewed for adaptation for export, .sometimes even as to 
opinion content. Correspondents complained that nonmilitary news 
dlspatche.s critical of U.S. policy on internal race or labour con- 
troversies were held up to avoid unfavourable repercussions abroad. 
Such controls were gradually relaxed. (2) The office set up a voluntary 
.sclf-cen.sorship by the domestic press and radio, ba.sed on Codes ol 
Wartime Practices for each medium (Jan. 15, 1942, with later revisions), 
listing the kinds of information that could aid the enemy. These in- 
cluded, for example, troop movements, weather news, some advertis- 
ing and reports on uranium production and covered unforeseen risks 
of messages via open microphones and reque.st programs. The indu.stry 
associations of both media co-operated; editors approved especially 
the speedy expert advice and clarification on individual problems 
from the office. No penalties were provided, no restraints on advocacy 
or political debate were imposed. Potential sanctions did exist - 
possible impo.sition of stotutory censorship, control of news gathering, 
public report of violations — but were not invoked. The ccn.sorsiiip 
worked because of the patriotic re.solve of all interests not to aid the 
enemy and not to curtail freedom of opinion. 

The Postal Censorship. — The so-called “postal censorship” is 
based on the power of the postmaster general to deny the second-c1a.s$ 
mailing privilege to publications that contain matter forbidden b\ 
certain federal statutes. The idea was born in i83<; when southern 
representatives in congress tried to pa.ss a law forbidding federal post- 
masters from distributing “incendiary” matter advocating the abolition 
of Negro slavery in states that had banned .such agitation. The law 
failed of passage, but in fact .southern postmasters never delivered 
abolitionist papers. In the Civil War, a congrc^ional committee upheld 
the postmaster general’s power to bar recalcitrant northern journals 
from the mails. In 1868 lottery information was forbidden the mails by 
law, and in 1873 the famous “Comstock law” against obscene matter 
and contraceptive information was passed. This produced many prow- 
cutions and punishments. Later, matter furthering frauds or the sale 
of alcoholic liquors or advocating criminal anarchy was proscribed by 
statutes. The final extension came during World War 1 when title 
Xll of the £.spionage act of June 15, I 9 i 7 } made nonxxmilablc any 
matter violating these specifications in title I: 

(i) making false statements or reports with intent to interfere with 
the operations or success of the armed forces of the United Statc.s; 
(ii) wilfully causing or trying to cause insubordination, disloyalty, 
mutiny, or refusal of duty in the armed forces; (iii) wilfully obstruct- 
ing the recruiting or enlistment services of the United States. 

Heavy penalties (fine or imprisonment) were to be imposed on 
those attempting to use the mails for these purtmses. The Sedition 
act. May 16, 1918, added nine other specifications, such as obstructing 
the sale of United States bonds ; publi.shing language intended to cause 
scorn or contempt for the government, constitution, flag or uniform, 
urging curtailment of the production of war needs. The postmaster 
general could act on “evidence satisfactory to him.” Under these 
acts, the mailing privilege was denied to one or more issues of two 
Socialist dailies, to many Socialist and radical magazines and even 
journals of liberal opinion. Periodicals had their second-class privilege 
absolutely suspended. Books and pamphlets were barred. More than 
100 publications were interfered with to some degree — ^the widest 
interference with the press in the nation’s history. 

The courts have always held that these statutes do not limit free- 
dom of the press, usually denying review of such bans, as they arc 
held legitimate exercises of an executive function. The post office 
avoids the po.sition of a censor by refusing ta define objectionable 
matter in advance. The liberal view holds that since the government 
enjoys a postal monopoly, the publication denied this preferential rate 
(granted publications to encourage the dissemination of knowledge) 
cannot compete with those enjoying the privilege. 

Censorship of Motion Pictures^-— The federal government under 
the interstate commerce power, forbade the importation or transporta- 
tion of prize fight films and lewd or obscene films. (Penal code, section 
245, revision of June 5, 1920.) Few cases arose under these statutes. 
Proposals to establish a board of censors in the office of education 
were defeated. Preventive censorsliips continued to exist in Pennsyl- 
vania (1911), Ohio (1913 )« Kansas (1914), Maryland, Virginia and New 
York. Boards' of appointed “well-qualified” persons, receiving salaries, 
preview all films for public exhibition and may ban an entire film, delete 
scenes or words, or prescribe revision. The supreme court held such 
censorships constitutional. Since certain of the large states with 
censorships are important sources of revenue, the producers edit all 
films to conform to their codes, and thus six states influence the 
character of the films offered in all the states. Since 1935 the Catbolie 
Legion of Decency has had considerable influence on the character ot 
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film offerings through Its regularly published listings of approved and 
disapproved films. The producers set up a voluntary self-censorship 
under a strict code. Certain municipalities control motion pictures 
through police powers, especially through licensing ordinances for 
exhibitions. Cases arose on films dealing with birth phenomena and 
those viewed as inflammatory of race, religious or international 
controversy. 

Censorship of Radio Broadcasting^The Federal Communi- 
cations commission, created by public law 416, June 19, 1934, was 
empowered to liccn.se public broadcasting stations to use wave channels 
and time periods as ‘‘public interest, convenience, or necessity requires*’ 
(section 303). Its censorship powers were explicitly limited to pro- 
bihiting profane or obscene language and to enforcing equal rights for 
legal candidates for public office. It intervened in cases of alleged 
obscenity or profanity and to correct advertising abuses. Its acts re- 
vealed no political motives. Liberals declared the commission exercised 
an indirect censorship, since station owners, required to secure renewal 
of licences at short intervals, would conform to the program standards 
implied by the commission’s acts or utterances. Liberal.^ opposed as 
iecally unwarranted the commission’s order (May 1939) that short- 
wave broadca.sts “reflect the culture of the United States and interna- 
tional good will.” As for the .stations, they scrutinize materials before 
broadcasting them, at times censor offerings and even bar speakers. 
Labour and Socialist organizations charged that these precautions, 
(letciisible as preventives of libelous or scandalous utterances, some- 
times limited their air freedom. The self-regulatory code adopted by 
the National Association of Broadcasters (i 93Q) set high standards 
tor the handling of controversial issues and religion with fairness and 
freedom. 

Censorship of Plays and Books. — ^No formal censordiip of the 
theatre has ever existed in the United States. Interference has been 
hv local prosecutors or the police, who have, on complaint, viewed 
exhibitions and sometimes ordered them withdrawn or amended, or 
instituted proceedings against both producers and actors that have in 
certain cases resulted in fines or jail sentences. The New York statute 
( 1 (^ 27 ) included matter dealing with sex perversions under obscenity. 
The stjspcn.sion of the licences of theatres offering alleged immond 
burlesque shows revealed the commissioner as a potential censor. 

Interferences with the distribution of books and periodicals have been 
under the postal law, the customs law (later providing for judicial 
review) and local morality ordinances. Liberal court decisions have 
limited the activities of the New York Vice society against alleged 
pornographic publications that in the past had supprcjised books of 
admitted literary worth. In Boston, the Watch and Ward society, 
hy agreement with the prosecutor, listed books for the sale of whi^ 
hooLscilcrs might be prosecuted. Later the police e.stab1ished their 
own ce!!Sor.ship under which a number of volumc.s were proscribed, 
although many were sold everywhere else in the United States. 

Riblioorapuy. — Z echariah Chafee, Jr., Free Speech in The United 
States (1941)1 and Government and Mass Communications (1947); 
Leon Whipple, The Story of Civil Liberty in the United States (1927); 
Morris Ernst and A. Lindey, The Censor Marches On (1940) ; A Free 
and Responsible Press (194?) ; publications on radio and the movies, 
from the Commission on Freedom of the Press. (L. R. W.) 

CENSUS, In modem usage, primarily denotes the periodical 
survey of the number and condition of the people — ^more fully 
described as “census of population” where necessary to distinguish 
it from the census of production, census of agriculture and similar 
institutions. 

History. — Numberings of the people and national stocktakings 
are known to have been conducted from very ancient times. The 
Old Testament records the enumeration at the Exodus of the 
fighting strength of the Children of Israel and of the non-military 
Levites, and the famous enumeration of fighting men, conducted 
by Joab at the command of David, on which the divine wrath 
was visited. Records survive of a complete cadastral survey and 
census of Babylonia comprising agriculture, stock and pr^uce, 
which appears to have been carried out for fiscal purposes in the 
third millennium B.C., and in the Persian empire, in China and 
in Egypt similar surveys are known to have taken place for the 
assessment of fiscal, military or labour liabilities. A most notable 
example was the Roman census, from which the modem institu- 
tion derives its name: under this system the members and 
property of every family were enumerated quinquennially for 
the purpose of determining their civil status and corresponding 
lialiilities. Dating from pre-republican Rome, the Roman census 
was extended by Augustus in 5 b.c. to the Roman empire and 
covered the whole of the civilized world of those times. 
^0 Roman census perished in the wreck of the Roman empire, 
^^udalism may have rendered the revival of census-taking, even 
when practicable, less necessary; and superstition may have con- 
fributed to its abeyance. The Christian Church remembered the 


punishment of Israel; and even in the British House of Commons 
in 1753 it was possible for the fear to be expressed that a 
numbering of the people would be followed by “some great public 
misfortune or epidemical distemper.” It is, of course natural that 
objections to taxation or military service should assume the doak 
of religious scruple; but there must have been more than this. 
It is impossible not to infer that in the Old Testament story and 
in the purificatory sacrifice concluding the Roman census folk- 
memory lingered of a primitive taboo. And these speculations 
receive interesting support from the announcement, in connection 
with the Kenya census of 1926, that the authorities anticipated 
trouble with certain tribes among whom there was a strict 
taboo against counting either themselves, their wives or their 
cattle. 

Thus, apart from undertakings such as Charlemagne’s Breviary 
and the English Domesday Book (an inquest upon geld assess- 
ments) there was a long interval in census history until the mid- 
X7th century, when a periodical census of the modern type was 
instituted in La Nouvclle France (Quebec; and Acadic (Nova 
Scotia). Enumerations of population took place in several of the 
German States from 1742 onwards, in Sweden in 1748, Denmark 
in 1769 and Spain in 1787. In Great Britain, after proposals had 
been made and defeated in 1753, the census was definitely estab- 
lished in 180T. From these and similar beginnings in other 
countries the institution of the census rapidly gained a permanent 
place in the organization of nearly all modern States, the most 
recent convert being Turkey in 1927. It will be seen that the 
precursors of the modem census were almost wholly executive 
operations discharging essential functions of government such as 
znilitary recruitment and taxation. But in the long interval which 
preceded the revival these functions cut for themselves other 
channels of administration; and when inquests and surveys upon 
a national scale were again resumed it was with a very different 
object, viz., to supply knowledge for the guidance of public 
policy and to “substitute certainty for conjecture” upon the 
vexed questions of fact which are vital to political action and 
foresight. 

CONCEPTION AND EVOLUTION OF MODERN CENSUS 

The census, as now conceived, has two main objects. It provides 
an instantaneous picture of the community — cross-section of 
the body-politic exhibiting its constitution at the point of time 
when it is made. It thus affords knowledge of numbers and 
conditions which is valid for the particular point of time and, 
with approximations, for adjacent periods. But all things are 
subject to change; and knowledge of the force and direction of 
changes in the community are even more important than the 
facts at any given date. A single sounding will disclose what 
depth of water is below the keel; but not without repeated sound- 
ings is it known whether the water is shoaling, and how rapidly. 
Hence in the modern census each enumeration is conceived not 
only as a source of static knowledge but as an item in a con- 
secutive series. From the succession of these alone can be as- 
certained and measured those great drifts and currents in the 
national life which, whether deemed good or evil, whether resistible 
or irresistible, must at least be known and reckoned with. 

House to House Visitation. — ^The first among the questions 
upon which certainty was deemed requisite was the number of 
the population. Such a numbering entails a house-to-house visita- 
tion coupled with enquiries of the inmates. This process (primi- 
tive, but not to be bettered) affords opportunities, on the one 
hand, and imports limitations on the other, which have sub- 
stantially determined the scope and evolution of census-taking. 
In the first place, the itinerary may be planned so as to group 
the dwellings visited according to any designed arrangement of 
boundaries: thus information obtained respecting the population 
of each areal group may be separately recorded and becomes 
available, not only as a component part of the national total, 
but also by itself, or as a component part of larger areal units, 
for the purpose of exhibiting the local distribution of that total 
Further, the need to ensure that no dwelling is omitted leads to 
a record being made of all premises on the itinerary. It is but 
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a step to include particulars of each dwelling, e.g., whether in- 
habited or vacant, and the number of its rooms, thus affording, 
in combination with other material, statistics as to housing con- 
ditions, overcrowding, etc. The convenience of obtaining partic- 
ulars Jrom one spokesman on behalf of each family or household 
leads to a system of household returns which themselves afford 
a count of such families. Hut the germ of the fertile elaboration 
of census enfjuirics is lo be found in the fact that the information 
is obtained by direct cn(|uiry of the persons concerned, thus 
lierinilting of the inclusion of every subject on which the indi- 
vijliial laii reasonably be expected to stale his own position and 
that oi hi*, dependants. Age may be asked and given: the relation- 
ship jnd marital status of persons fom|»risefl in the household 
grouji ( an be described. Hirthplare and nationality may be stated. 
A further groiij) of trersonal particulars has furnished a great 
body ol stilt ijitiLid m;ilerial relative to occupation and industry. 
Kvery occupied person can slate hi^s job in terms which permit 
of precise onupational classification. And in addition to stating 
that he is, for example, a crane-driver, he can add that he is 
employed by a firm of brewers, thus enabling himself to be classed 
to the industry which he serves. Other eniiuiries are regularly 
included where the conditions render them suitable, such as 
religion, language spoken and literacy. Comparatively compli- 
cated eiKjuiries may be included such as the “fertility of mar- 
riage*' cn(|uiry in English, French, Netherlands, Spanish and 
Norwegian cen.suses (date of marriage: number of deceased and 
number and ages of living children of the marriage). 

The Personal Aspects — The common clement in all these 
enquiries is that they arc personal. It has been suggested that 
the whole field of stati.stics can be viewed as concerned with 
cither per sound or w^ilh material: this is not «'in entirely water- 
tight division, but it accurately represents an important difference 
between the main points of view from which statistical informa- 
tion is sought and studied. The census as an instrument for the 
collection of information is predominantly concerned with aspects 
of personnvL and covers the major portion of that province. It 
is unaljle to elucidate any subject except as an attribute of the 
individual man or woman. The inclusion of agricultural statistics 
in some countries is an fipparent exception: but such enquiries 
may be in a sen.se an extension of the record of dwellings. The 
homestead is visited; it is noted that so many acres of arable, 
etc., arc annexed and that there is stock of a certain kind and 
number. This is consistent with the census procedure, which 
mu.st locate ns it counts: it cannot deal wdth wealth which is 
everywhere and nowhere. Subjects such as exports and imports 
are clearly out of the picture. But there are some limitations in 
the field of personal attributes. The enquiry must be capable 
of being simply put and answered. Intrinsically there is nothing 
to prevent the use of the census to ascertain the di.stribution 
of the national wealth or income; but the preparation of a 
statement in the form necessary to furnish the an.swer upon a 
uniform basis would be beyond the power of most individuals. 
If all particulars needed for the calculation were asked they 
would need a census schedule to themselves; and if the final 
figure alone were to be given there would be no security that it 
was properly arrived at. An enquiry of all wage-earners as to 
the rate of pay received (as in the Spanish census) would not be 
subject to the same objection. 

Difficulty of Verification. — But in many countries another 
general limitation would apply. Census returns cannot be verified, 
in view of the magnitude of the operations; and it is useless to 
make any enquiry respecting which individuals may have any 
conscious motive, real or fancied, for suppressing or distorting 
the facts. Hence information which in the popular apprehension 
might be used by the authorities for enforcing individual liabili- 
ties, such as taxation, cannot profitably be asked; and truthful 
information upon subjects, such as illegitimacy, which are felt 
to be delicate is often unobtainable owing to a fear of it becoming 
public. These considerations have tended to emphasize the 
character of the modern census as a source of abstract statistical 
information only. Whatever expectations may have been formed 
in the early days of the census revival as to its incidental utility 


for executive purposes, census administrators have had to choose 
between making it an effective instrument for the collection of 
statistics only and making the worst of both worlds. Another 
minor limitation afiplies to the doubtful ability of the individual 
to give reliable answers to enquiries as to infirmities such as 
blindness, deafness, etc. Even if no bias due to prejudice arises, 
the terms employed are unavoidably indefinite; and the con- 
ditions themselves cannot be properly asse.ssed save by trained 
medical judgment. It is becoming recognized that the census 
can afford little assistance of value in this sphere. 

Advantages. — ^Within limitations the census has the peculiar 
and enormous advantage that all the varied attributes which it 
records arc related to the individual to whom they jointly belong. 
Hence every type and class of information obtained can be pre- 
sented in combination with every other type and class. If it be 
assumed, for the sake of illustration, that the collection of occu- 
j)ationul data is omitted from the census and separately organized 
by means of returns from employers, information might still be 
forthcoming of the number of metal spinners, while the census 
would continue lo state the number of men aged 49. But between 
the two sets of figures there would be a gulf; it would be im- 
possible to obtain the number of metal spinners aged 49. Given, 
however, the inclusion of both enquiries in the rensus any com- 
bination of these and other results is possible; and a census en- 
quiry, as di.stinct from one separately promoted, not only affords 
the desired information but adds a fuller and richer significance 
to all those which it supplements. 

Utility of Census. — And as the scope of the census has 
expanded, so the sphere of its utility has been enlarged. It still 
discharges its original function as an intelligence service of the 
government by which it is promoted in both legislation and 
administration. Estimates cannot be framed, for example, of 
the money provision requisite in future for the payment of old 
age pensions, or of the school provision needed for the rising 
generation, without the help of census material. Social insurance 
schemes equally rely upon such material for their actuarial 
foundation. Electoral redistribution must be largely based upon 
population distribution; in South Africa constituencies are re- 
arranged on the results of each census. Census statistics are the 
common tools and material of the business of government in 
ways too numerous to detail; but they arc equally indispensable 
to the direction of State policy. In matters of defence the most 
pacific nation cannot afford not to know where it stands and 
whither it is tending. Questions of unemployment cannot begin 
to be considered without a knowledge of the industrial disposition 
of the people. Policy respecting migration still depends upon a 
recognition of the forces of population pressure which have so 
often changed the face of history. Knowledge of all these facts, 
even where not directly contributing to the solution of the prob- 
lems of statecraft or state-policy, nevertheless forms a back- 
ground against which they must be viewed. And for the public 
service in its widest significance the census provides material 
for research and study, helping to define and clarify the issues 
on the great questions to which there is as yet no agreed answer, 
and which, so far from having been admitted within the sphere 
of government responsibility, are but vaguely stirring in the 
conscience of the community. Not among the least of the serv- 
ices of the census is that which it renders to statistical method 
whereby, for example, mortality data may be converted into 
mortality rates, thus eh’minating variables and reducing to a com- 
parable basis a wealth of material which for many purposes would 
otherwise be useless. 

CENSUS METHOD AND PRACTICE 

Within the essential framework of the census system— house- 
to-house visitation coupled with enquiries— diversities in national 
practice are for the most part of little moment. But in one 
case, at any rate, a question of method is also a question of 
principle. Populations arc represented in some countries de jw$f 
in others de facto, A de facto enumeration, following the principle 
of the instantaneous picture, allocates individuals to the areas in 
which they are physically found at the census date, regardless 
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of their usual residences. A de jure distribution, on the other 
hand, is that which assigns the population to the respective areas 
of usual residence. Where populations are immobile, one set of 
figures serves both purposes: but in most industrially developed 
countries there is much, and increasing, population movement. 

It is usual in de facto enumerations to select a census date which 
so far as possible avoids population movement and on which 
dc facto thus approximates to de jure: otherwise a de facto 
distribution is apt to be fortuitous and meaningless. But de jure 
IIS a norm is not valid for all purposes. What, after all, is the 
|)ni)ulati()n of Blackpool? The number of its permanent winter 
rc";idcnts, or its doubled or tripled complement of the holiday 
2sr:ison upon whom so much of its existence and conditions de- 
pends? The great daily migrations between home and workplace 
raise a similar question: what, it may again be asked, is the 
population of the City of London — the 13,000 night residents, 
or the 400,000 who spend there a third of the most active por- 
tion of their lives? The truth is, of course, that there is no one 
answer: the purpose to be served determines the choice. But it 
Avill be clear, at any rate, that the meaning of the term “popu- 
lation” admits of some refinements. 

Typical Systems. — The following outline will afford an indi- 
cation of the scope and salient features of a few tyfiical census 
<.y stems. The English census has been hitherto decennial, though 
quinquennial powers are now available. The return is made by 
the householder, the enumeration being de facto. The schedule 
ii, rinded the name, relationship to hou.seholder, age, sex, marital 
tondition, orphanhood, birthplace, nationality, school attendance, 
occupation, industry, industrial status (whether employer, em- 
ployic or working on own account), place of work, and number 
;jiici ages of living children and stepchildren under 16. 

France. — In France the census is quinquennial; a skeleton 
household return is made by the householder, supplemented by 
a FCjiaratc return by each member. The former includes absent 
members and distinguishes temporary residents, thus providing 
lor a do jure distribution. The individual schedule required 
name, sex, date and place of birth, nationality, marital condition, 
d.ite of marriage, number of deceased and number and ages of 
living children of the marriage, usual residence (if temporarily 
present), literacy, and principal and secondary occupations, to- 
gether with particulars of principal industry, industrial status, 
tiuniber of employees, or if employee, whether unemployed. 

Italy. — In Italy the regular census is decennial: the return, 
which is made by the householder, includes particulars as in 
1 ranee for a de jure distribution. The schedule required the 
name, father’s name (and whether alive or dead;, relationship 
if! householder, .sex, date and place of birth, marital condition, 
literary, p)rincipal and .secondary occupations, whether owning 
property (distinguishing land and buildings), and nationality. 

Germany. — Germany afforded an interesting example of a quin- 
quennial census of alternately greater and lesser sropic. The 
schedule comprised name, relationship to householder, sex, date 
of i)irth and marital status, with the distinctions requisite to p)ro- 
vide a de jure distribution. 

In 1925 these enquiries were supplemented by religion, national- 
ity, mother tongue, last residence before World War I, principal 
and secondary occupations and industry and industrial status, 
llie return is made by the householder. 

Population Registers. — ^As seen in the foregoing examples, 
tlic frequency of the census series is usually decennial or quin- 
quennial: the latter is generally deemed desirable on statistical 
grounds, but the census is an expensive and laborious undertak- 
ing. The attractive prospect has at times been indulged of the 
creation of population registers, containing in respect of each 
individual the piarticulars usually elucidated by the census, and 
accurately maintained, as a mirror of the people and of the 
passing pha.ses of their lives, by reports of all changes in the 
personnel or in the particulars recorded about them. Given such 
cegihters, it has been lirged, a census of the written records 
could be taken at any time, however frequent, to ascertain the 
current position regarding all or any of the recorded particulars 
without the labour and expense of the census visitation. The 


prospect, though attractive, is hardly realizable. Were it the 
case that all the requi.sitc information is already available through 
one channel or another, nothing would be needed but their com- 
plete co-ordination for the maintenance of the registers. But in 
all countries there are great gaps in the essential information 
which could not be filled without a revolution in national habits 
or administrative machinery. Maintenance of the occupational 
and industrial record, for example, would involve a duty . to 
notify change of occupation or employment in the case of every 
individual. Maintenance of accurate particulars as to local dis- 
tribution would involve an obligation to report every change of 
address. 

Population registers with a limited scope exist in some coun- 
tries, such as The Netherlands, Belgium and Sweden; and many 
systems of public supervision require the registration of resi- 
dence, arrival and departure. But such countries do not dispense 
with a census, and it seems doubtful whether removals are 
notified with sufficient completeness for statistical purposes. It 
will be clear that in Great Britain, at any rate, and in other 
countries similarly situated, the proposition would impose upon 
every individual a host of new obligations which though trifling 
in themselves would not be discharged without legal enforcement, 
and which, for want of s>'mpathy with their purpose, would 
appear meaningless and oppressive. Such a system even if prac- 
ticable would not be less laborious and costly than the census: it 
would be rigid, moreover, and lacking the valuable capacity of 
the census proper to experiment in new methods and new fields 
of enquiry on each successive occasion. 

But while the census remains indispensable, the essential ele- 
ment of value in such proposals is well recognized, viz., the co- 
ordination of all continuously available demographic material, 
such as that of vital registration, with the periodical census re- 
sults. The census population of a given date may be corrected by 
allowance for births and deaths over any subsequent period to 
show the population at a later date as modified by net natural 
increase or decrease. Allowance for the remaining factor of mi- 
gration is necessary to complete the adjustment; and, given 
adequate records of migration, a population figure may thus be 
constructed which is as correct and authoritative as any census 
product. The process could be carried into further detail were 
the migration records fully complementary to the registration 
data. But if inadequate for the construction of fully authentic 
intercensal statistics, the supplementary sources are invaluable 
in the framing of estimates to bridge the intercensal gap. Vital 
registration is closely related to the census both in subject-matter 
and through their association for joint or mutual service; and 
cannot be ignored in any study of the census .system. 

See the articles Population; Birth Rate; Death Rate and Mar- 
riage Rate; see also official censu.s publications of the respective 
national governments, and the United Nations, Monthly Bulletin of 
Statistics and Demographic Yearbook. (S. P. V.; X.) 

UNITED STATES 

The federal census, which began in 1790 and has been taken 
every ten years since under a mandate contained in the U.S. con- 
stitution, was the outgrowth of a controversy in the convention 
which prepared the document. Representatives of the smaller 
states as a rule claimed that the vote, and so the influence, of 
the states in the proposed government should be equal. Repre- 
sentatives of the larger states as a rule claimed that their greater 
population and wealth were entitled to recognition. The con- 
troversy ended in the creation of a bicameral legi.slature in the 
lower branch of which the claim of the larger states found rec- 
ognition. while in the upper, the senate, each slate had two 
votes. In the house of representatives seats were to be dis- 
tributed in proportion to the jmpulation, and the convention, fore- 
seeing rapid changes of population, ordained an enumeration of 
the inhabitants and a redistribution or reapportionment of seats 
in the house of representatives every ten years. 

The provision of the constitution on the subject is as follow.s. 

Representatives and direct taxes shall be apportioned among the 
several states which may be included within this Union according to 
their respective numbers, which shall be determined bv addinu: ft' 
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the whole number of free persons, indudinR those bound 
for a term of years and excluding Indians not taxed, three -nftns oi 
all olhei persons. The actual enumeration shall be made within three 
years alter the first meeting of the Congress of the United States, and 
within every .subsequent term of ten years, in such manner as they 
shall by law dirert. 

In 1700 the population was reported classed as slaves and free, 
the free classed as white and others, the free whites as males and 
females, and the free white males as under or above i6 years 
of age. In 1800 and 1810 the same classification was preserved, 
except that live age groujjs instead of two were given for free 
white males and the same five w'ere applied also to free white 
females. In connection with the census of i8to an attempt was 
made to gather certain industrial statistics showing “the number, 
nature, extent, situation and value of the arts and manufacturc.s 
of the United States.” In 1820 a sixth age class was introduced 
for free white males, an age classification of four periods was 
applied to the free coloured and the slaves of each sex, and the 
number of aliens and of persons engaged in agriculture, in manu- 
factures and in commerce was called for. TTie inquiry into in- 
dustrial statistics begun in iSto was also repeated and extended. 
In 1830, 13 age clas«ie.s were employed for free whites of each 
sex, and six for the free coloured and the slaves of each sex. 

The law under which the census of 1840 was taken provided for 
the collection of statistics on agriculture, manufacturing, mining, 
commerce and education, as well as on population — representing 
a tendency to make the census overinc]u.sive which persisted 
through t88o. 

The census of 1850 employed six schedules: for free inhabitants, 
for slaves, for deaths during the preceding year, for agriculture, 
for manufactures and for social statistics. The last asked for 
returns regarding valuation, taxation, educational and religious 
statistics, pauperism, crime and the prevailing rates of wages in 
each municipal division. It was also the first U.S. census to give 
a line of the schedule to each person, death or establishment 
enumerated, and thus to make the returns in the individual form 
indispensable for a detailed classification and compilation. The 
results of this census were tabulated with care and skill, and a 
preliminary analysis gave the salient results and in some cases 
compared them with European figures. 

The census of i860 followed the model of its predecessor writh 
slight changes. When the time fur the next census approached it 
was fell that new legislation was needed, and a committee of the 
house of representatives, with James A. Garfield, afterward 
pre.sident of the United States, at its head, made a careful and 
thorough study of the situation and reported an excellent bill, 
which pa.ssed the house, but was defeated by untoward influences 
in the senate. In consequence the census of 1870 was taken with 
the outgrown machinery established 20 years earlier, a law char- 
acterized by Francis A. Walker, the superintendent of the census, 
who administered it, as “clumsy, antiquated and barbarous.” It 
suffered also from the fact that large i>arts of the country had not 
recovered from the ruin wrought by four years of civil war. In 
consequence this census marks the lowest ebb of U.S. census 
work. The accuracy of the results is generally denied by com- 
petent experts. The serious errors were of omission, probably 
confined in the main to the southern states, and especially fre- 
quent among the Negroes. 

After 1870 the development of census work in the United States 
was steady and rapid. The law which had been prepared by 
the house committee for the cen.sus of 1870 furnished a basis 
for greatly improved legislation in 1879, under which the census 
of 1880 was taken. By this law the census office for the first time 
was allowed to call into existence and to control an adequate local 
staff of supervisors and enumerators. The scope of the work was 
so extended as to make the 22 quarto volumes of the tenth census 
almost an encyclopaedia, not only of the population, but also of 
the products and resources of the United States. Probably no 
other census in the world has ever covered so wide a range of 
subjects, and jierhaps none except that of India and the succeed- 
ing U.S. census has extended through so many volumes. The 
topics usually contaij»cJ in a census suffered from the great 
addition of other and less pertinent matter, and the reputation 


of the work was unfavourably affected by the length of time re- 
quired to prepare and publish the volumes (the last ones not 
appearing until near the end of the decade), the original under- 
estimate of the cost of the work, which made frequent supple- 
mentary appropriations necessary, the resignation of the superin- 
tendent, Francis A. Walker, in 1882, and the disability and death 
of his successor, Charles W. Seaton. The nth census was taken 
under a law almost identical with that of the loth, and extended 
through 25 large volumes, presenting a work almost as encyclo- 
paedic, but much more distinctively statistical. 

SCOPE OF CENSUS NARROWED 

Competent discussion between 1890 and 1900 fastened on this 
point, and under the law of 1899 the scope of the census of 1900 
was greatly narrowed. This was secured not by abandoning any 
of the numerous inquiries which had overloaded the two preced- 
ing censuses, but by dividing them into major and minor groups, 
the major group embracing those inquiries, population, vital statis- 
tics, agriculture and manufactures, for making which enumerators 
were needed in the field; the minor group embracing those which 
could be conducted by correspondence supplemented to a slight 
degree, if necessary, by field agents at strategic points. The law 
required the completion of the major inquiries in three years (the 
two preceding censuses had taken more than twice as long to 
finish) and postponed the minor inquiries until the major group 
was completed. The new law thus foreshadowed, but did not 
establish, an office functioning without interruption, and a.s a 
natural con.sequence of it, in 1902 the bureau of the census was 
made permanent. This important and salutary change was main- 
tained in subsequent legislation. 

In no field of census work has it been more beneficial than in 
that of vital statistics. The registration of births and deaths is 
under the jurisdiction of the states, only ii of which had regis- 
tration systems in 1900 adequate to meet the requirements for 
admission to the death registration area which was set up at that 
time. Model regi.stration laws were formulated, however, and 
these were adopted and put into effect year by year in additional 
slates until, in 1933, all the states were included in both death 
and birth registration areas, giving a complete coverage of the 
United States. Statistics of deaths and births compiled from 
state records are published by the bureau of the census in iU 
annual volumes entitled, respectively, Mortality Statistics and 
Birth, Stillbirth, and Infant Mortality Statistics, Statistics of 
marriage and divorce were collected for the years from 1867 to 
1906, for 1916 and for 1922 to 1932 — the latter appearing in u 
series of annual reports. These reports were resumed on an annual 
basis beginning with 1940. 

The census of 1910 was the first decennial census taken under 
the ()ermanenl census bureau. This census covered four subjects, 
namely, population, agriculture, manufactures and mines and 
quarries, many of the other subjects included in earlier decennial 
censuses having been taken care of either by annual reports, 
as in the case of vital statistics, or by inquiries conducted be- 
tween the decennial census years, as in the case of the statistics 
of religious bodies and of benevolent and corrective institutions. 
The most significant additions to the list of questions asked on 
the 1910 population schedule, as compared with that of iQoo. 
were mother tongue and ability to sfieak English, with special 
reference to the foreign-born; and for the gainful worker^ 
industry as well as occupation, and unemployment. The data 
on gainful workers were tabulated by occupation in combination 
with industry, though only a limited publication was made, by 
reason of insufficiency of funds at the close of the census period- 
For a similar reason the unemployment data were not publi.shcd 
at all. A new basis of distinction between urban and rural popu- 
lation, in which all incoriiorated places having 2,500 inhabitants 
or more were counted as urban (a definition which was used 
through 1940) was set up; and many details were added to the 
tabulations published for counties and the .smaller cities. 

The population census of 1920 was patterned closely after that 
of 19TO, except for the omission of questions on unemployment and 
the introduction into the general tabulations of a new categoiyi 
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namely the fann population, that is the population living on 
farms. (Dwellings or homes had been classified as farm and 
nonfarm in earlier censuses, from 1890, but no extended use had 
been made of this subdivision, nor any tabulations of population 
classified as farm and nonfarm.) 

In order to expedite the publication of the new census data, 
the text in the main reports of this census was limited to such 
descriptive and explanatory matter as was required for the under- 
standing of the figures. These reports were supplemented by 
more detailed analysis of important topics in a series of 12 mono- 
graphs, which appeared at intervals during the decade. 

In 1930 one significant question, namely, the value or rent of 
the home, was added to the population schedule; and there was a 
separate schedule on unemployment, going into this subject in far 
niorc detail than ever before. The 1930 reports were published, 
like those of 1920, with little analytical text. There were, how- 
ever, many added details in the 1930 tabulations, including a 
tabulation of gainful workers by counties, increased age data for 
counties and the smaller cities, a brief clas.sifi cation of the popu- 
laiion of townships and an entire volume devoted to statistics 
of inmilies, in addition to two volumes on unemployment. The 
{ hissilication of the population as farm and nonfarm, introduced 
in a limited way in 1920, was carried much further in the form 
of an almost universal subdivision of the rural population into 
rural farm and rural nonfarm. Bulletins containing the final 
rcTiMis counts for states, counties, townships or districts and in- 
corporated places were published for all states before the end of 
I he census year, 193O1 these fonning an advance showing of the 
fi.it. 1 which later appeared as vol. i of the census reports. A second 
series, presenting much tabulated detail, and a scries on uncmploy- 
meMt wore published before the end of 1931, followed closely by 
a .‘■cries on occupations and a new scries on families. 

\n important innovation in 1940 was the census of housing, 
wliitii wa'j taken in clo.se connection with the census of population 
jTul in which wxre incorporated certain items previously a jwrt 
(H the population census reports, in particular, tenure and value 
or rent of home and mortgage debt. This census covered also 
various items descriptive of housing units, including exterior 
material, year built, type of structure and state of repair. There 
'vcic also questions with regard to such facilities as plumbing 
cejuipment; water supply; and heating, lighting and refrigeration 
equipment. Some items from the housing census are published 
for the larger cities by blocks, this being the first instance in 
whiih census .statistics have been published for such small areas. 
A new feature in the 1940 i)opulation census itself was the pro- 
\‘isiou for asking a part of the questions with respect to i per- 
son in 20 rather than for the entire population, thus providing 
a 5'^,; random sam])le as a ba.sis for the tabulation of statistics. 
'J'iiis device was introduced primarily to take care of additional 
qiie.stions for which there was no .space on the main schedule. 
The .sample questions included usual occupation (in distinction 
from present occupation), veteran status, social security regis- 
traiion. mother tongue, place of birth of parents and a group of 
questions on fertility. These additional questions were asked of 
lho.se persons who.se names fell on certain numbered lines of the 
n aiii schedule Brief preliminary cards containing the basic items 
ot colour, sex, age and work status were also punched from the.se 
.■^clecied lines and tabulated many months in advance of the date 
oil which the.se important characteri.stics of the population could 
ha\ e been obtained from the complete tabulation. New questions 
contained on the main population schedule included one on high- 
est ffrade of school completed (which replaced the old question 
on illiteracy) and a question on place of residence in 1935, which 
formed the basis for the first direct statistics of population migra- 
tion. The section on work status provided the basis for a count 
^^ot only of persons seeking work but also of those employed on 
emergency work projects, as well as of those employed in pri- 
h* industry or on regular government work. Persons not in the 
buiir force were for the first time classified into significant cate- 
gories, such as housewives, students, persons unable to work, etc. ; 

- there were supplementary questions on extent of uneniploy- 
; number of weeks worked in 1939 and amount of wage or 


salary income during 1939. Extensive and very significant reports 
on fertility in 1940 and 1910 were published, based partly on 
questions on the number of children ever bom to each ever- 
married woman, in the sample section of the 1940 census schedule, 
and partly on similar questions on the 1910 schedule. 

The 1950 census was in most respects similar to that of 1940. 
The sample was increased to 20%, in order to provide usable 
data for smaller areas; the question on mother tongue was omitted, 
and of course that on emergency employment, since there were 
no persons in that status in 1950; the data on migration were 
obtained through a question on residence one year prior to the 
census (rather than five years earlier, as in 1940); and the 
questions on income were expanded to include total income from 
all sources, that is, not only wage and salary income (as in 1940) 
but also income from one’s own business or farm, and income 
from “all other sources.” The questions on education, migration 
and income were transferred to the 20% sample section of the 
schedule, along with several of the less important housing items. 

There were two significant changes in definition. First, the 
urban area was expanded to include not only incorporated places 
of 2,500 or more, as in 1940 and earlier, but also: (1) the thickly 
.settled .suburban area or “urban fringe” around each city of 
50,000 or more; and (2) various unincorporated places of 2,500 
or more — some of which had been arbitrarily included in 1940, 
however, under special rule. 

The newly defined urban population exceeded what would have 
been classified as urban under the 1940 definition by about 
8,000,000 or about 9%. 

The farm population classification, on the other hand, was some- 
what reduced, by excluding from the count considerable numbers 
of households which, while occupying dwellings nominally located 
on a farm, paid cash rent for the.se dwellings. The justification 
for this change was that, once a house and a plot of ground were 
rented out for strictly residential purposes, the plot of ground 
ceased to be a part of a farm. (A farm had long been defined 
as a piece of land which is farmed, that is, used for the produc- 
tion of crops or livestock products.) 

The later and more accurately defined farm population was 
smaller by about 2,000,000 than what bad been expected under 
the old definition. 

The federal census has long made periodic reports on agricul- 
ture and manufactures. In 1925 a mid-decade census of agri- 
culture was introduced, somewhat limited in scope. A census 
of manufactures formed a part of the decennial inquiry down to 
1940, with additional inquiries within the decade, sometimes 
quinquennial and sometimes biennial. Censuses of ‘‘distribution” 
or “business” were taken in 1930 and 1940. Legislation enacted 
in 1948 provided that a census of manufactures and a census of 
business (including service activities as well as wholesale and 
retail trade) be taken in 1954 and every five years thereafter. 
The dates were specifically set outside the decennial census periods, 
so as to distribute the work load of the census bureau more evenly 
over the decade. (W. F. W. ; L. E. T.) 

CENSUS OF AGRICULTURE: see Agriculture: Agri^ 
cultural Statistics. 

CENSUS OF PRODUCTION: see Production, Census 

OF. 

CENT. A small copper or bronze coin. In the United States 
and Canada, it is the one-hundredth part of a dollar, approxi- 
mately equivalent to a Briti.sh halfpenny. In Holland the guilder 
is divided into one hundred cents. 

CENTAUREA, a genus of the family Compositae, contain- 
ing about 500 species, almost all natives of the Old World, 
with the principal centre in the Mediterranean region. The plants 
are herbs with entire or cut, often spiny-toothed, leaves and ovoid 
or globose involucres surrounding a showy head of tubular, oblique 
or two-lipped fiorets, the outer of w'hich are usually large and 
neuter, the inner bisexual. Four species are native in Great Britain. 
C. nigra is the knapweed, common in meadows and pastureland; 
C. cyanus is the bluebottle or cornflower, well-known as a weed, 
much grown as a garden annual and the national floral emblem 
of Germany: C. calcitrapa is the star-thistle, a rare plant with 
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rose-purple flower-heads enveloped by involucral bracts which end 
in a long, stiff spine. 

In eastern North America, in addition to the species mentioned, 
the brown knapweed (C. jacea), the scabious knapweed (C. scar 
binsa), the Tirol knapweed (C. vochinensis), the spotted knap- 
weed (C. maculosa)^ the yellow star-1 histle (C. sohtiiialis) and 
the ray less centaury (C. mditensis) are more or less extensively 
naturalized. On the Pacific coast C. melitcnsis, there known as 
Napa thistle, is a troublesome weed, especially in California, as is 
also C. solstitialis ; less pernicious are the star-thistle, the blue- 
bottle and the Turkistan thistle (C. repens). The only native 
North American species, the basket-flower or American star- 
thistle ( C. amerkana) is a robust annual 2 ft. to 6 ft. high, with 
vcr>' showy rose-coloured or purplish flower-heads, 3 in. to 5 in. 
across. It is found in dry plains from Missouri to Louisiana, and 
westward to Arizona and Mexico, and is also grown as an orna- 
mental plant. 

The best-known garden plants are a dusty miller (C. cineraria)^ 
the bluebottle (C. cyanus), the sweet sultan (C. moschata) and 
the mountain bluet (C. nwnlana). 

CENTAURS ((ir. Khravpai)^ in Greek mythology, a race 
of beings j)art horse, part man, dwelling in the mountains of Thes- 
saly and Arcadia. The centaurs are usually said to be the off- 
spring of Ixion and Ncphele. They are best known for Ihcir 
fight with the Lapithae, caused by their attempt to carry off 
Deidameia on the day of her marriage to Peirithous, king of the 
Lapithae, himself the son of Ixion. In later times they are often 
represented drawing the car of Dionysus, or bound and ridden by 
Eros, in allusion to their drunken and amorous habits. Their gen- 
eral character is that of wild, lawless and inhospitable being.s, the 
slaves of their animal passions, with the exception of Pholus and 
Cheiron. 

They are variously explained by a fancied resemblance to the 
shaties of clouds, or as spirits of the rushing mountain torrents 
or winds, etc. Perhaps the likelic.st suggestion is that they arc a 
distorted recollection of sonic savage tribe, reputed by its neigh- 
bours to be composed of monsters. Like the defeat of the Titans 
by Zeus, the contests with the Centaurs typified the struggle 
between civilization and barbari.sra. In early art they were repre- 
sented as human beings in front, with the body and hind legs of 
a horse attached to the back; later, they were men only as far 
as the waist. 

5 /t Roscher’s Lexikon, s.v. Keniauren; P. V. Baur, Centaurs in 
Ancknt Art (Berlin, 1912); G. Dumczil, Le Proleme des Centaures 
(Paris, 1929). 

CENTAURUS (the “Centaur”), in astronomy, a southern 
constellation (invisible in northern lands) rich in bright stars and 
gloliular clusters. The two stars a, arc known as the southern 
Pointers since they point to the Southern Cross. One of these, 
a Centauri, is the third brightest star in the sky, and it is found to 
be our nearest neighbour; the distance is 4 light years (parallax 
■-■0.7s"). It is a dou}>le star of which the brighter component is 
almost a rejilicn of the sun. having nearly the same brightness and 
mass but slightly lower surface temperature; there is also a third 
widely separated faint companion called Proxima Centauri, be- 
cause it is slightly nearer to us than the main star. 

The constellation also contains o) Centauri which is the finest 
example of a globular slar-clust(*r; it is probably the nearest ob- 
ject of this class, but the distance is no less than 20,000 light years. 

Photographs of it show more than 6.000 stars within a circle of 
20' diameter, but the number must be much greater. (A. S. R.) 

CENTAURY, any herb of the genus Crntaurium family 
Gentianaceae; also, especially in America, the milkwort (Pnly^aJa 
paueijolia). The common centaury of Euro])e, C. confertum, 
occurs in dry pastures and on sandy coasts in Great Britain and 
is often cultivated for ornament. 

llie centaur>’ presents many varieties, differing in length of 
stem, degree of branching, width and shape of leaves, and laxity 
or closeness of the inflorescence. 

CENTENARY, the celebration of an event after a hundred 
years. The word “centennial” (from Lat. centum, a hundred, 
;ind annus, a year), though usually an adjective ns in “the Cen- 
teniu.'il Slate,” the name given to Colorado on its admission to 


statehood in 1876, is also used as a synonym of centenary. 

CENTERING^ a term applied to the erection of temporary 
woodw^ork to support arches, etc., while they are setting. Thus, 
in the case of an arch, the carpenter forms a “turning-piece” 
shaped to take the bricks or masonry, and properly tied and 
braced. This is strutted in position, when the arch is completed 
by the bricklayer or mason. As soon as the work is set, the 
centering is carefully removed, which is called “striking the cen- 
tering.” The same method is used in building brick sewers. The 
origin of the word “centering” is obvious from the primary use 
in centred arches, but the same term is applied to the use of 
.scaffold-boards to support concrete floors wl^c they are setting 
hard. (5ee Carpentry.) 

CENTERVILLE, a city of south central Iowa, U.S., 88 mi. 
S.E. of Des Moines; county scat of Appanoose county, served by 
the Burlington, the Rock Island and the Southern Iowa (freight; 
electric) railways. The altitude is 1,013 ft. Pop. (1950) 7,606. 
Large quantities of coal are mined in the vicinity. Quarrying of 
limestone, stock raising and dairying, ironworks, a soybean mill 
and creameries are among the industries. In 1846 the town was 
platted as Chaldea, later called Sentervillc and finally changed to 
Centerville by the legislature. It was chartered as a city in 1870. 
The town w'as, at one time, an important ferry terminal for the 
Chariton river. 

A junior college was established there in 1930 and provides 
normal school training and liberal arts courses; a football stadium 
and a large park near the centre of the city provide recreational 
facilities. 

CENTERVILLE, a town in .southwestern Pennsylvania, U.S. 
It is .situated in Washington county about 26 mi. S. of Pittsburgh 
and about 5 mi. W. of the Monongahela river, on federal liigh- 
way 40. 

The altitude is 1,160 ft. Pop. (1950) 5,874; (1940) 6,317 by 
the federal census. 

The town derives its chief income from farming and mining. 
It is administered by a mayor-council government. The town, 
which is incorporated, wras laid out as a pike town in 1821 although 
the first settlers established themselves within the borough as 
early as 1766. Its name derived from its relative position between 
Washington and IJniontown. 

The deep narrow valley of the near-by Monongahela river is the 
most conspicuous topographical feature in the rolling, hilly coun- 
try which comprises Washington county. The area is one of the 
earliest to be explored west of the Allegheny mountains and it is 
rich in historical sites. 

The earliest settlers in the region were chiefly of Scotch-Irish 
and German descent, coming there from eastern Pennsylvania, 
Virginia and Mar>dand. 

CENTIGRADE SCALE: see Thermometry. 

CENTIME. The ont-hundredth part of a franc, the monetary 
unit of France, Belgium, and Switzerland, is termed a centime. 
It is from Lat. centum, hundred. In Italy the hundredth part of 
the lira is called a centesimo; in Spain the hundredth part of the 
peseta is called a centimo. 



■Y COURTESY OP HUON MAIN 

Fig. I . — k TYPICAL MEMBER OP 
THE GEOPHILOMORPHA (ORYA BAR* 
BARfCA). ONE OF THE LUMINOUS 
CENTIPEnrS 


CENTIPEDE, an animal 
with a distinct head, one pair of 
feelers (antennae) and a long 
segmented "body, each typical 
segment of which is provided with 
a single pair of walking legs. The 
centipedes form in the phylum 
Arthroi.K)da (g.v.), the distinct 
class Chilopoda in which well de- 
fined subdivisions may be made 
as follows: — 

First subclass Epimorpha, in 
which the young leave the egg 
with the full number of body 
segments and walking legs. 

This subclass comprises two 
orders: 

(f.) Geophilomorpha (contain- 
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ing ten families) with GeophUus as the t3rpical genus, and 
(fi.) Scolopendromorpha (containing two families), Scolopm- 
dra being the typical genus. 

Second subclass Anamorpha, in which the young leave the egg 
with seven pairs of legs. Afterward there are periods of growth 
each of which is followed by a change of skin, resulting in an in- 



rrease in the number of pairs of limbs until the adult condition 
is reached. In this subclass, also, there arc two orders: — 

(f.) Lithohiomorpha (containing three families). Lithohms is 
the typical genus, and 

(w.) Scutigeromorpha (consisting of one family), with the 
genus Scutigera as type. 

The head of the centipede (see fig. 6) bears a pair of many- 
joinlcd antennae. 'Ihrce pairs of mouth appendages are present, 
ihv mandibles, first maxillae and .second maxillae. Right and left 
itr.n maxillae arc fused to form a kind of lower lip to the mouth. 
Die second maxillae, which lie behind the first, are but slightly 
modified walking leg.s, in which some of the constituent leg seg- 
ments are still easily recognizable. But though their bases meet 
in the mid-line, the second maxillae do not form a lower lip to 
I he mouth, for this is formed by the first maxillae. There is 

therefore nothing comparable 
with the labium of insects. 

The head, body and limbs are 
invested with cuticle which re- 
mains flexible wherever move- 
ment of the parts is necessary, 
and elsewhere is thickened by a 
deposition of homy chitin. In a 
typical limb-bearing segment 
consisting of a roof, a floor and 
side walls, the cuticle covering 
these is reinforced to form defi- 
nite protecting and supporting 
plates or sclcrites, differently 
arranged in different forms. Ex- 
cept at the joints the cuticle of 
the limbs is similarly hardened. 

The last three segments of the 
body (called pregenital, genital 
and anal segments) are without 
walking legs. 

Eyes occur in most Lithobio- 
morpha, all Scutigeromorpha and 
in ail Scolopendromorpha except 
riG. 3.— A TYPICAL MEMBER OF (Cryptopidac). They 

ihe lithobiomorpha. the com- Arc absent in Gcophilomorpha. 
WON CENTIPEDE OF EUROPEAN A simple cyc (occllus) or a group 
HELDS AND GARDENS of Separate ocelli is usual but in 

^f'titigeromorpha the external lenses of the group of units fuse 
into a single faceted lens. 

Gn each side of the head in Lithobius a sense organ (organ 
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Fig. 4 .— a typical member op 
THE scutigeromorpha (SCUTI- 
GERA), THE HOUSE CENTIPEDE 


of TSmosvary) of unknown func- 
tion occurs; it consists of a group 
of cells below the chitin associ- 
ated with an external hollow near 
the antenna. The frontal organ 
of Lithobius and Scolopendra 
consists of a group of deep-seated 
nerve cells behind each eye — ^its 
use is unknown. 

The digestive tube is simple; 
it receives, in front, the products 
of the salivary glands and, fur- 
ther back, those of the excretory 
(Malpighian) tubules. Its open- 
ing is in the anal segment. 

The main ner\'e cord lies below 
the gut and ends in front in a 
nerve mass (the suboesophageal 
ganglion) united with the supra- 
oesophageal ganglion or “brain,” 
which lies above the front of the 
gut, by a pair of stout nerve 
cords. 

Breathing is by air tubes or 
tracheae which open at the sides 
of the body except in the Scutig- 
eromorpha in which the openings 
arc in the middle line of the 
back. 

The heart, which lies above 
the gut, is a .simple tube and the 
blood circulation is in the direc- 
tion usual in invertebrates — for- 


ward dorsally and backward ventrally. 

The reproductive system, which lies above the gut, varies in 
different centipedes. In the male the number of testes ranges 
from I to 24. In the adult female the ovary is always un- 
paired. The reproductive system opens in the genital segment. 


Malmcnian Tunes 
^ (EXCRETOIIY) 


r .AuvARY Glamor Owing to the retiring habits of 

centipedes comparatively little is 
known about their reproduction. 
Although the satisfactory obser- 
vation of copulation has never 
been recorded, on anatomical 
grounds it is believed to take 
place. In the Anamorpha the 
female after laying each egg car- 
RULPI6NIAN Turn ries it about between the special- 
^ excritorv claws at the hinder end of 

I eventually, when it 

smeared with a secrc- 
^ y lion or earth, or both, lays it 

S / down where its covering is suffi- 

^ I cient protection against enemies. 

^ i The eggs of Epimorpha are 

g \ laid in an open nest and the fe- 

4 guards them faithfully until 

hatching takes place. 

The egg is rich in yolk; this 
serves as food for the develop- 
uf centipede which grows from 
w a special area in the lower part 

APTH VIRNOKFF, IN NRONN, -KLAIVBH UNR P A- 1 

ORDNUNOIN DM TIIII.AI1CHA- (wiNTiR) ^ tgg. Ah cxamination of the 

Fig. 5. — DIGESTIVE tract of a developing animal when the proc- 
CENTiPEDE (LITHOBIUS FORFicAT- ess has bccn somc time in prog- 

ress may reveal the beginnings 
of the various head segments and of the walking limbs. When the 
animal at length leaves the egg its form varies as already indi- 
cated, according to the order to which it belongs. 

Centipedes as a class have a world-wide distribution. Fossil 
centipedes occur in amber of Oligocene age but all older remains 
tentatively referred to the class Chilopoda arc problematical 
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Many Gcophilomorpha have Ihe power to give light, but as 
these animals are blind the property is perhaps accidental. The 
liglit is produced by the simultaneous discharge ufwn the lower 
surface of the body of two kinds of glands, which occur in the 
floor of the body segments. W'hen the two fluids mix outside the 
])ody a light is produced. 

When the gardener hunting for slugs at night sees Lithohius car- 
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Vlntrai View Side View 

Fig. 6. — HEAD OF CENTIPEDE (SCOLOPENDRA) 


rying off a small slug and shaking it as a terrier shakes a rat he 
rightly as.>umes that the centipi'de is his friend; but Lithohius 
may kill and cat beneficial insects as well. Geophilomoqflia 
are certainly carnivorous at times, hut one species (Ilaplo- 
philtis snbterranrus) has been known to damage growing celery, 
lettuce and onions, and other species arc likely to be similarly 
injurious at times. 

Tlie painful bite of large centipedes may on occasion cause 
danger to life, “llie part bitten should be bathed in a solution of 
ammonia — about i in 5'’ (Hirst). Pseudoparasitism in man may 
be due to accidental invasion of the ear or nastil passages and 
adjacent sinuses by Chilopoda; or to swallowing them either 
accidentally or in a state of impaired mentality. 



Brief mention of centipedes is made by early writers (Aristotle, 
Pliny, Aeliaii). Oviedo, the companion of C'olumbus, describes 
the occurrence of centipedes in the island of Santo Domingo, 
where he was supervisor of gold smeltings, and mentions the 
bright light emitted by some of them. 

The literature in Engli.sh is very scattered — ^most of the best 
modem accounts are in German, 


THE FdLOCO Sheu 


MAXILUPEOt 


Egs Teeth, with which 
THE EMRRVO frees 
ITBELP PROM THE E06 



the EM 8NSU 


The emrrvonic CimcLB 

OR VimUME MIMRIUNS 



Fig. 8.— -DEVELOPNENT of a centipede (SCOLOPENDRA CINGULATA) 
Above, the emhryo In the ect of loevino the e 00 . The front part of the 
#00 shell Is already romoved, and ihe back part thrown Into folds. The 
embryonic ruticle Is still attached to the end of the antennae. The numbers 
Indicate loo-bearlng somites. Below, developing embryo 

See F. G. Sinclair, “Myriapods” in Cambridge Natural History^ vol. 
5 (1895); K. W. Verhoeff, “Chilopoila’’ in Broun ’s Klassen und Ord- 
nungen des Tier^Rcichs; K, Oral v. Attems, “Chilopoda” in Handbuch 
drr Zoologitt, vol. 4 (1926) ; S. G. and H. K, Bradc-Birks, “Luminous 
Chilopoda” in Annals and Mai:,azinf of Sutural History (1920) ; Zittefs 
Text Hook of Palaeontology (edit. Eastman, 1913). (S. G. B.-B.; X.) 

CENTLIVRE, SUSANNA (r. 1667-1723), Engli.sh dra- 
matic writer and actress, married at 16 the nephew of Sir Stephen 
Fox, and on his death within a year .<he married an officer named 
Carroll, who w’a.s killed in a dud. Left in poverty, she began to 
support hersdf by wTiting for the stage. Some of her early plays 
arc signed S. Carroll. In 1706 she married Joseph Centlivre, 
chief cook to Queen Anne, who survived her. Her first play was 
a tragedy, The Perjured Husband (1700), and she herself ap- 
peared for the first time at Bath in her comedy Love at a IVn- 
ture (1706). Among her most .successful comedies are: The 
Gamester (1705); The Busy Body (1709); A Bold Stroke for a 
Wife (1718); The Bassct-table (1706); and The Wander! a 
Woman keeps a Secret (1714), in which, as the jealous husband, 
Garrick found one of his best parts. Her plots, verging on the 
farcical, were alw^ays ingenious and amusing, and the dialogue 
fluent. She never seems to have acted in London, but she was a 
friend of Rowe, Farquhar and Steele. Mrs. Centlivre died on 
Dec. I, 1723. Her dramatic works were published, with a biog- 
raphy, in 1761 (reprinted 1872). 

Bhujocraphy. — ^W, J. Jerrold, Five Queer Women (1929). 
CENTO, a town of Emilia, Italy, province of Ferrara, 18 mi. 
S.E. direct from the town of Ferrara, 50 ft. above sea level; it is 
reached by road (6 mi. to the west) from the station of S. Piciro 
in Casale, 15 mi. S.W. by W. of Ferrara, and also by a steam 
tramw^ay (18 mi. N.) from Bologna to Pieve di Cento, on the 
opposite bank of the Reno. Pop. (1936) 5,677 (town) ; 22,37* 
(commune). It was the birthplace of the painter Giovanni Fran- 
cesco Barbieri (Guercino). 



CENTO-CENTRAL AMERICA 


CENTO, a composition made up by collecting passages from 
various works. The Byzantine Greeks manufactured several out 
of the poems of Homer, among which may be mentioned the life 
of Christ by the famous empress Eudoxia, and a version of the 
biblical history of Eden and the Fall The Romans of the latex 
empire and the monks of the middle ages were fond of construct- 
ing poems out of the verse of Virgil. Such were the Cento Nup- 
Halts of Ausonius, the sketch of biblical history which was com- 
piled in the 4th century by Proba Falconia, wife of a Roman 
proconsul and the hymns in honour of St. Quirinus taken from 
Virgil and Horace by Mctellus, a monk of Tegernsee, in the 
latter half of the i2tb « entury. Specimens may be found in the 
work of Aldus Manutius (Venice, 1504; Frankfurt, 1541, I 544 )« 
In 1535 Laelius Capitulus produced from Virgil an attack upon 
tlie dissolute lives of the monks; in 1536 there appeared at Venice 
a Pctrarca Spirituale; and in 1634 Alexander Ross (a Scotsman 
and one of the chaplains of Charles I) published a Virgilius 
EvatijielizanSy sen Historia Domini noslri Jesu Christi Virgilianis 
irrhis et versihus descripta, 

CENTRAL AMERICA, the major isthmus lying between 
North America and South America and extending from the Isth- 
mus of Tehuantepec, in Mexico, through the Isthmus of Panama 
10 Colombia. This geographical region includes the Mexican 
slates of Yucatan, Campeche. Tabasco and Chiapas and the terri- 
tory of Quintana Roo; the republics of Guatemala, Honduras, El 
Salvador, Nicaragua, Costa Rica and Panama; and the crown col- 
ony of Hrilish Honduras, which is claimed also by Guatemala and 
i> known to Spanish-speaking i)eoples as Belize. The approximate 
ovcr-all extent of Central America is thus from 7" to 21® 30' N. 
lai. and from 77® (due south of Washington, D.C.) to 94® (due 
south of Beaumont, Tex.) W. long., or roughly 1,150 statute mi. 

and west [)y 1,000 mi, north and south. The total area is ap- 
proximately 300,000 sq.mi. and the population is more than ii,- 
100000 (1950 census figures and reliable estimates), of which 
s(i.mi. and 2,339,030 inhabitants are in the five above- 
mentioned Mexican states and territory. 

(‘cntral America trends mainly northwest and southeast, as seen 
in its southwestern margin, the gently sinuous and occasionally 
itidented Pacific coast line, roughly paralleling the volcano-studded 
Miintain backlione, which is visible from the shore at most points. 
1 lie cM^terii and northern coasts border the Gulf of Mexico and the 
Caribbean sea and are characterized by more extensive lowlands 
and lower mountains than the I’acific side; also by long, straight 
Meplike north-south and east-west segments in the northern por- 
tion. 'I’he low-lying Yucatan peninsula extends northward, from 
r flat Guatemalan Pelen department and British Honduras, as 
« ma jor anomaly in the isthmus, and presents the principal bar- 
nei separating the Gulf of Mexico from the Caribbean sea. Only 
:lif narrow Yucatan channel between the northeastern tip of the 
peninsula ("('ape Catoche) and the w»e.stern tip of Cuba connects 
rinse two mediterranean bodies of water. 

1 lie term “Middle America” is sometimes used as a synonym 
for Ccniral America, but more often regional geographers include 
lil of Mexico. Central America and the West Indies in Middle 
America as distinguished from North .\merica and South America. 

Because of tlieir history of former political unity and sporadic 
ejlort> at restoring a union, the countries of the early igth-century 
Central American federation (Guatemala, Honduras, El Salvador, 
Nicaragua and Co.sta Rica) arc frequently referred to as the Five 
Kc|iul)lics of Central America. Not until the beginning of the 
-’oih-icntury (1903) did Panamd begin its independent political 
iiie, as it formerly was a narrow, isthmian extension of western 
Colombia. 

Certain physical, historical and cultural similarities lend validity 
lu the regional concept of Central America, most of which was 
geologically related, was occupied by the ancient Maya Indians 
was embraced in the Spanish colonial audiencia, or judicial 
district, of Guatemala. 

GEOLOGY AND PHYSIOGRAPHY 

C cntral America geologically is one of the most complex regions 
io the world, and much of it is little known. In many ways it re- 


sembles an enormous island, bdng in reality a double peninsula, 
since it is attached at both ends: in Mexico, at the Tehuantepec 
constriction, and in Panama, where it joins South America. Many 
of its p)eculiar characteristics may be explained by this })cninsular 
nature. Northwestern Central America probably was insular dur- 
ing parts of the Palaeozoic era, and was linked to the Greater 
Antilles, though separated from North and South America by 
narrow straits. 

The oldest-known geologic formations in the area are Pabeozoic, 
usually designated as pre-Permian, since no rocks of proved age 
older than Permian have been found. Most so-called Carbonifer- 
ous rocks are of early and middle Permian age, and Pre-Cambrian 
or Archaean formations may be no older than middle Palaeozoic. 

The original nuclear core of Central America, typified by granite 
and metamorphic sedimentary rocks, embraces parts of the present 
political areas of Chiapas, Guatemala, Honduras, British Honduras 
and Nicaragua. The date of this ancient formation is uncertain, 
but it was probably Pre-Cambrian. Sections of the primordial 
nucleus, which trend in great east-west arcs (the Antillean or 
Caribbean mountain system, as distinguished from the Andean sys- 
tem), have been continuously above the sea since early geological 
time, and the region appears to have been originally a westward 
continuation of the Greater Antilles (Cuba, Jamaica, Haiti and 
Puerto Rico). It was broken apart and the West Indian segment 
separated into islands by faulting during various periods of geo- 
logic history, especially in bte Cenozoic (Pliocene-Pleistocene). 
Probably there was a westward extension of the core land of Cen- 
tral America to Baja Califoniia in Cretaceous time. Marginal to 
the old nucleus on the north, a large area sank, starting in the mid- 
dle Jurassic period, as the Gulf of Mexico began to form. Later 
deposits (mostly Pliocene and Quaternary) were re-uplifted as the 
nonfolded marine mantle formations of Tabasco, Camiieche and 
Yucatan, in Mexican Central America, and the contiguous states 
of Oaxaca and Veracruz, continuing across the Isthmus of Tehuan- 
tepec into the main region of Mexico. Ranges of younger vol- 
canoes, striking essentially northwest-southeast, overlie and largely 
bury the east-west basement Antillean mountains. 

Southeast of the nuclear, ancient Central American bnd mass 
lies a distinct geologic region, including present-day Panama, 
Costa Rica and southern Nicaragua. Largely of volcanic origin, 
the narrow Costa Rica-Panama isthmus, barely 40 mi. wide at the 
Panama Canal, is geologically recent, having emerged as land only 
in the middle Miocene period. Then a great submarine ridge was 
arched up more than 12,000 ft. above the ocean fioor. and from 
the late Miocene through the Pleistocene period intrusive moun- 
tains were uplifted upon the crest of the ridge, from western Pan- 
ama to southern Nicaragua, terminating in a period of intense and 
explosive volcanic activity. It was through the eruptions of vol- 
canoes that the great ridge was built up above sea level. Though 
the Panama isthmus has the east-west striking S-curve typical 
of the Antillean system, the trend becomes more nearly northwest- 
southeast as western Panama near the Costa Rican border merges 
with the Pacific volcanic ranges. 

Marine Portals and Land Bridges^Previoudy, except for a 
brief land-bridge period from late Cretaceous to middle Eocene, 
a wide portal had been open through the Panama-Costa Rica area, 
with intermingling of Atlantic and Pacific waters. Easterly winds 
probably forced some movement of water from the Caribbean into 
the Pacific as a part of the North Equatorial current ; hence, it is 
unlikely that any Gulf stream existed. Brazilian land reptiles, 
though related to those of Africa and India, were quite distinct 
from those of North America. Marine molluscs, horn corals, 
echinids, decapods and sea pens migrated through the portal from 
the Pacific to the Caribbean. Marine faunas on the two coasts of 
Central America are closely related as a result of the Panama 
and (Pliocene) Tehuantepec portals. 

The end of the middle Miocene period saw the beginning of the 
narrow Panama land bridge which has continued to the present 
time. Interchange of marine waters, flora and fauna ceased when 
the portal closed, and intermigration of animals and plants, inter- 
rupted since the Eocene period, was resumed, first between South 
America and Central America-West Indies, then (Pliocene to 
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present^ after the dosinj? of the Tehauntcpec portal, between 
SoiJlIi Amcricci and North America. Several orders of mammals, 
ini'ludiiip some marsupials and primates, probably crossed the 
Crelaicous Eocene land bridge from North America to South 
America, and four orders definitely crossed the later Pliocene- 
PJeistoccnc bridge. These included the carnivores (e.g., dog, cat), 
proboscideans (e.g., mastodon), artiodactyls (e.g., deer, pig) and 
pcri.sMKJ.ictyls (e.g., tapir). 

l lie 1 eliiiantcpec i)ortaI was also important in Central American 
geologic history, having been open during upper Miocene and 
lower Pliocene and possibly during Eocene times. These past 
inicroceanic straits gave Central America its insular stale in mid- 
dle geologic ages and arc rellected today in the narrow isthmuses 
at either end, which now give the region its peninsular character. 
Changes in climates as well as in fauna and flora must have resulted 
from these revolutionary geologic events. 

'File three narrowest lowland sections of the isthmus, Tehuante- 
pec, the lakes of Nicaragua, and Panama, W'ere long considered for 
various canal projects before the Panama Canal was constructed 
(1904-14;. 

NORTHWESTERN CENTRAL AMERICA 

Highlands. — Surface rock formations in the Central American 
highlands include widespread marine sediments, especially beds of 
shales, limestones, sandstones and conglomerates. Many of these 
were laid down during Permian and Cretaceous ages, and, though 
fossils occur, the record is incomplete, in part because fo.ssil col- 
lections are inadequate. In northwestern Central America these 
deposits largely cover the ancient crystalline core, and in turn they 
are overlain, especially near the Pacific coast, by extensive and 
often immensely deep younger volcanic materials. 

Ancient Mountains of Nuclear Central America. — ^I'he 
principal mountains of the oldest periods of folding and faulting, 
which were late Permian and an undetermined age prior to that, 
include the Sierra Madrc of southern Chiapas, striking northwest- 
southeast; the Sierra dc Chuacus and Sierra de las Minas of south 
central Guatemala, the former striking almost east-west, the latter 
east -northeast and west-southwest; and the Sierra de la Grita, del 
Kspiritu Santo and dc Omoa in Honduras, roughly parallel in 
strike, with Chuacus, just across the international boundary and 
beyond I he Kio Motagua in Guatemala. These folded mountains 
of ancient crystalline and sedimentary rocks form a nearly s>Tn- 
metrical shallow crescentic arc that is convex to the south. A 
northern outlier is seen in the core of the Cockscomb horst (up- 
faultcd block) mountains of south central British Honduras, the 
highest point of w'hich is more than 3,600 ft. In the middle high- 
land region of Guatemala, which is the type area for nuclear Cen- 
tral America, the landscape is characteristically one of steep relief, 
with deep parallel valleys between high ridges (summits mostly be- 
tween 8,000 and 10,000 ft.) having sharply dissected flanks where 
.streams flow through barrancas (gullies and canyons). 

Other ancient mountains having pre-Permian granites, gneisses 
and schists and east-west strike are to be seen in Honduras, espe- 
cially the northern third, and in northern Nicaragua. The moun- 
tains are separated into short, st(^p and rugged ranges with fault 
basins in between, and though there is little order in the intricately 
dis.sectcd highlands, a northern and a somewhat higher southern 
system of cordilleras may be discerned. The highest point is 9,400 
ft., ill the Cerros de Celaque, but most of the many summits are 
under 8, 000 ft. Honduras as a whole is the most mountainous 
country of Central America, having extremely narrow and limited 
coastal and interior plains. The highlands of northwestern, in- 
terior Nicaragua are similar in height and ruggedness to those of 
Honduras, though of undetermined age. 

Highlands of Middle and Recent Geologic Time. — Except 
for the most recent and currently active volcanoes along the Pa- 
cific side, which have buried the older strata to the north and east, 
the highlands of northwestern Central America were uplifted to 
thcii present high elevations during Mesozoic and Cenozoic (espe- 
ri:illv Pliocene), “mediaeval” and “recent” geologic time, respec- 
tively. 

J’he jdateau of San Cri.^tobal, or Mesa Central, in Chiapas con- 
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sists of nearly horizontal Cretaceous beds wbich were enormously 
up-faulted during the Pliocene period, and it towers above the Rio 
Grijalva valley. Contiguous with this highland, across the border 
in west central Guatemala, the Altos Cuchumatanes horst stands 
as one of the most impressive nonvolcanic mountain areas 
in the whole region. The cast-west southward-facing front of this 
great limestone block rises to a high point of more than 13,000 ft., 
higher than all the great volcanoes to the south except Tajumulco 
(13,814 ft.). It presents a nearly straight 40-mi. east-west wall 
more than 10,000 ft. in elevation above sea level and with relief 
heights above the Rio Negro from 3,000 to 5,000 ft. This is the 
dominant single relief block in all the highlands of Central Amer- 
ica. I'hc lofty summits are smoothly rolling, with sinkholes char- 
acteristic of karst topography in limestone areas, but around the 
margins of the massif profound canyons drop away to breath- 
taking depths. Following the crescentic arc farther eastward 
through the Alta Verapaz, the Pliocene orogeny is manifested in 
other features of step and block faulting, mostly minor as to relief 
except for the hill lands south of the Cockscomb mountains of 
British Honduras. This is the same great faulting series that sepa- 
rated Cuba from Yucatan and broke apart the islands of the 
Greater AntiUes. 

Major Structural Depressions. — ^Enormous troughs caused 
by faulting and folding are prominent relief features in northern 
Central America, notably the centra] depression of Chiapas, a 
great graben (down-fuultcd block) through which flows the Rio 
Grijalva and where the capital city, Tuxtla Gutidrrez, is situated. 
This depression lies between and parallel to the Sierra Madre and 
the Mesa Central. The east-flowing Rio Negro and the west- 
flowing Salegua of Guatemala follow structural valleys having the 
great scarp) of the Cuchumatanes as a north wall. The Motagua 
and Polochic rivers drain northeastward and eastward through 
deep, ancient furrows, ultimately reaching the Caribbean. Lago de 
Izahal (Golfo Dulce) lies at the foot of the Polochic valley. The 
great Honduras depression, or Plain of Comayagua, is a graben, 
but its strike is anomalous in that it trends north-south, transverse 
to the Antillean mountain structure. More than 40 mi. long and 
having widths up to 1 5 mi., this trough is one of the major fault 
zones of Central America and is continued northward by the Rio 
Humuya valley and southward by the Goascoran. Many of the 
rivers of southern Honduras flow through deep box canyons cut in 
lava beds, and this incision by drainage accentuates structural 
lines. 

Recent Volcanoes. — ^'fhe most prominent and striking feature 
of the mountains of Central America is the file of conical peaks, 
nearly all of them recent volcanoes, at or near the Pacific from 
Tacana, on the southern Mcxicu-Guatemala border, to Chiriqui, an 
outlier just across the Costa Rican boundary in Panamd. Only in 
southeastern Costa Rica and Panama is the volcanic chain widely 
broken. These volcanoes, more than 100 large and 150 minor ones 
in all, trend in ovcrlap)ping arcs, roughly northwest-southeast. 
They arc geologically young (possibly pre-Miocene in places, defi- 
nitely Pliocene to Recent) and form a mantle resting upon the 
older cast-west ranges which they cross diagonally. The older 
volcanic lavas and ash beds, some of them having great thickness, 
form a broader base upon which the recently and presently active 
volcanoes rest. 

Two distinct series of volcanic mountains, trending in gentle 
minor convex arcs toward the Pacific, may be traced as follows: 
one from Chiapas through Guatemala and £1 Salvador, and an- 
other through Nicaragua and Costa Rica into Panamd. Each scries 
has a length of approximately 350 mi. (excluding Chiriqui because 
of its isolation from the others), with the two merging in the region 
of the Gulf of Fonseca. 

The northwestern or Guatemalan (as distinguished from Costa 
Rican) scries is the larger and more important, with a base of vol- 
canic deposits extending the full length of the zone, from about 
40 mi. N.W. of Tacana volcano, an average of 40 mi. wide in the 
western portion and 60 mi. in the eastern, where it covers nearly 
all of £1 Salvador. In Chiai>as and Guatemala the crest of the 
older volcanic mantle forms the continental divide, with the recent 
volcanoes to the southwest and p)arallel with it and, roughly, with 
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the Pacific coast. The numerous short, ste^ streams flowing to 
the Pacific follow antecedent courses, resulting in enormous gaps 
between the volcanoes and deep dissection of the loose volcanic 
detritus. Some cones are simple and well formed, as Tacana and 
Tajumulco (the highest peak in Central America, 13,814 ft.) at 
the western extremity of the Guatemalan group, and other smaller 
ones at the east. The central volcanoes tend to have multiple 
peaks, such as Santiaguito-Santa Maria, Atitl 4 n-Tolim 4 n and 
I'uego-Acatenango. In all such cases the coastward vent is the 
younger, the first-named of each of the above pairs. Fuego has 
been intermittently active for centuries, Santiaguito only for a 
frw years but with rapid, continued growth. The blocking of 
openings by lava, especially andesitic, which is highly viscous and 
hardens rapidly, causes lateral explosions and the birth of new 
basal cones, as was the case with Santa Maria in 1902. Most of the 
western Guatemalan lava and ash is light-coloured andesitic, be- 
coming darker and more basaltic toward £1 Salvador. 

Consequently, in the latter border zone, wide fields of dark 
lava with lower, shield-type volcanoes present a markedly different 
landscape from the towering cones of the west. Izalco, in El Sal- 
vador, has been one of the most active vents in Central America 
during its short life. 

Extensive deposits of volcanic ash, mostly light buff-coloured, 
irom earlier eruptions, filled a number of Ughland valleys near 
tlu‘ headwaters of streams, forming highly fertile basins that have 
had a long history of intensive settlement and cultivation. One 
of the most noteworthy of these is the basin of Quezaltenango, 
Mcond city of Guatemala, situated in the upper Samala basin at 
an elevation of nearly 8,000 ft. From San Juan Ostuncalco to 
ioionicapan this nearly level, open bolson is more than 22 mi. 
long. 

Volcanism has disturbed the drainage with resultant formation 
of a number of lakes, some of them spectacularly beautiful, such 
,1' Alitlan. in a collapse basin {caldera) that is partly volcano 
(l.iinined, and .\matitlan, wholly dammed, in Guatemala; and 
t'oatepeque, Ilopaiigo and others in volcanic depressions in El 
balxador. 

Earthquakes . — \ broad Pacific belt, southeastward to Panamd, 
iv subject to frequent and violent seismic activity characteristic 
0! .Mich highly unstable volcanic areas, some earthquakes being 
uiLsed by eruptive activity, others by faulting. A number of 
lilies liave thus been destroyed, notably Antigua Guatemala in 
17:3 and modern Guatemala city in 1917-18, Ash eruptions may 
i.'.)ver wide areas, as spectacularly illustrated by the tremendous 
i-xplo.sion of Coseguina (Nicaragua), which spread ash dust more 
than 500 mi. 

Lowlands. — The gently sloping Pacific coastal plain, attaining 
a maximum width of about 35 mi., is composed mostly of Quater- 
nary volcanic alluvium, reflecting in its sharply convex curve to- 
\wird the Pacific the great volume of ejecta which has been blown 
iruiu tlic vents, then much of it carried westward by the easterly 
ir.ide winds and reworked by streams. In £1 Salvador and Nica- 
ragua the coastal plain narrows. 

Hy tar the most extensive lowlands of Central America are to 
be found in the extreme north. The great plain of the Peten, in 
(iiiuremala, at the base of the predominantly limestone peninsula 
of Yucatan, is almost all less than 1,000 ft. in elevation. The 
Mesozoic and Ccnozoic sedimentary beds are largely horizontal. 
I hc descent to these northern lowlands is by steps as a result of 
block faulting along the strike during the Pliocene period. The 
marine beds of Tabasco, Campeche, Yucatan and Quintana Roo, as 
m northern British Honduras and the Peten, are so low and hori- 
zontal that there is little stream development — ^almost none on the 
outer peninsula. The Usumacinta, the only large river, is marginal 
lo the Peten, at the foot of the Chiapas highlands. Sinkholes 
[tenotes) are numerous, the result of limestone solution, in a karst 
iireu, and it is here that water is obtained by the inhabitants, who 
i^mst also depend upon windmills and catchment basins. Swamps 
mul marshes are extensive, especially in Tabasco. Large beds of 
little-weathered sea shells attest to the recency of the emergence 
ol this area. The deposits themselves are of Cenozoic age, Eocene 
ibrough Pleistocene. The present width of the peninsula dates 


127 

to late Pleistocene uplift, and the straight coastal lines are fault 
features, the largest being the east coast of the peninsula, mure 
than 400 mi. long. I.^te Pleistocene subsidences along the north 
and west coasts of the Yucatan peninsula have caused certain 
marine invasions, most notable of which is the Laguna de Terminos 
in Campeche. 

The second largest lowland plain of northern Central America 
is that of eastern Honduras (essentially the disputed area, claimed 
also by Nicaragua) and the eastern portion of Nicaragua, almost 
half the area of the older, northern province, about 100 mi. wide 
in the area of the upper Tuma river. Most of the larger rivers of 
Nicaragua and Honduras cross this lowland, notably the Coco, 
along the disputed Honduras border, and the Patuca, in the dis< 
puled zone. The igneous basement rocks of the lowlands are 
covered mostly by undisturbed, nearly horizontal marine Pleisto- 
cene beds and Recent alluvial deposits. In places, granites are ex- 
posed. Except for these two large lowland areas, and a few limited 
river valleys, this coastal plain of Nicaragua, Honduras and £1 
Salvador is extremely narrow. 

SOUTHEASTERN CENTRAL AMERICA 

The distinct geologic province of southeastern Central America 
includes the long, narrow, S-shaped Isthmus of Panama and Costa 
Rica and the low Nicaraguan lakes trough and coastal volcanic 
range. The present land bridge between North and South America 
is of geologically recent origin (late Miocene). Prior to the for- 
mation of the isthmus, a large, deep marine portal had been open, 
from Eocene to late Miocene, permitting free circulation of water 
between the Atlantic and Pacific oceans. The flow was mostly 
westward, under the influence of easterly winds that drive the 
North Equatorial current. The isthmus at the narrowest point, 
near the Panama Canal, is about 40 mi. wide, and at the widest 
part, at the Nicoya peninsula, it is more than 150 mi. wide. The 
growth of this connecting link was by volcanic action, mainly in 
Eocene time, forming a ridge upon an elongated submarine arch. 
Basaltic and especially andesitic volcanic materials arc overlain 
by early Cenozoic marine beds. Intrusive mountains were uplifted 
in upper Miocene-Pliocenc, and through later Pliocene and Pleisto- 
cene wxrc further built up by numerous highly active volcanoes 
of the explosive type. Chiriqui, at 11,410 ft. elevation, stands 
atop the isthmian ridge about 24,000 ft. above the ocean floor on 
either side. 

Panama.^ — ^The topography of Panamd is irregular and broken, 
more hilly lowland than mountainous, with most of its area under 
1,500 ft. elevation. The highest points, a number of them over 
7,000 ft., arc in the west, along the igneous Serrania de Tabasara, 
and culminating in Chiriqui volcano. The lower Serrania del 
Darien forms the eastern backbone along the Caribbean. Though 
primarily volcanic, some sedimentaries, especially limestones, 
shales and sandstones of the early Cenozoic, prior to the Miocene 
and Later uplifts, cover the igneous rocks. This is best seen in the 
east, near the Colombian border. The limited Tertiary marine 
beds of Panama are thinner and less folded than those of Costa 
Rica. Folding parallels the coast and often is asymmetric, w’ilh 
steeper slopes tow^ard the Caribbean, especially notable in Darien. 
A number of north-south thrust faults cut across central Panama 
and seemingly have locally affected relief and drainage. There 
is no longer any active volcanism in Panama. 

Costa Rica. — ^The Costa Rican highlands extend from southeast 
to northwest, the full length of the country, in a diagonal trend 
that brings them nearer the Pacific side, especially in the north. 
Three distinct, contiguous cordilleras, having roughly parallel 
strikes but different arc trends and a central break in continuity, 
may readily be traced: the Cordillera dc Guanacastc, or Volcanic 
range, in the northwest, with six major volcanoes between 4,500 
and 6,200 ft. high; the Cordillera Central, just north of the centre 
and with nearly east-west strike and four large volcanoes, the high- 
est being intermittently active Turrialba at 12,300 ft.; and the 
Cordillera de 1 'alamanca, the largest and highest of the three 
ranges, which is continued in Panama to a point near Chiri(]ui 
volcano. Between the latter tw'o chains, and near the convergence 
of the three, is the scdimentaiy^ Candelaria highland, the economic. 
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cultural and political as well as the approximate geographical 
centre of Costa Rica. San Jos6, the capital city, has a favourable 
situation there that in many ways is parallel to that of Guatemala 
city. Ilolh are near the continental divide, are just under 4,000 
and 5,000 ft. elevation, rc.spectively, in highlands near volcanoes, 
nearer the Pacific coast than the Atlantic and served by coast-to- 
coast rail connections. From the Candelaria divide two major 
rivers flow in opposite directions — ^the Rio Grande de Pirris, west- 
south westward to the Pacific at the Gulf of Nicoya, and the 
Reventazdn, northeastward to the Caribbean sea. The railroad 
follows these valleys, with terminals at the ports of Limon on the 
Caribbean and Punt arenas on the Pacific. 

The highest point in Costa Rica is not a volcano. It is Cerro 
Chirripo Grande, 12,588 ft., summit of a large area of the Tala- 
manca range almost t 0,000 ft. in elevation, the only Costa Rican 
area of its size having such elevation. It i.s almost comparable 
in elevation and extent with the Cuchumatanes highlands in Guate- 
mala, and it has even greater relief height (7,000 ft. in four miles). 

Great transverse ridges extending coastward in both directions 
from Chirriix) Grande serve as effective barriers to movement 
along the Pacific and Caribbean lowlands. The Pacific flanking 
ridge merges with a coast range that parallels the southern third of 
the Costa Rican Pacific plain, and between it and the Talamanca 
range is the General highland. These two elevated areas are made 
up of deep-seated crystalline rocks, both light and dark types, and 
were formed by thrust faulting. The Caribbean coastal lowlands 
are much wider than the Pacific lowlands and continue into Nica- 
ragua. across the San Juan valley and in the lowland lakes (Mana- 
gua and Nicaragua) trough. The Pacific coastal lowland is lim- 
ited to a very few miles in width except at the bases of the large 
peninsulas of Nicoya, Osa and liurica. There is much swampland 
along the lower river valleys of both coasts. 

Nicaragua. — The southwest Nicaraguan coastal volcanoes 
form a continuation of the Costa Rican Volcanic range and be- 
long geologically to the Costa Rican mountain arc, which meets 
the Guatemalan arc somewhere near the Gulf of Fonseca. At 
present-day San Juan plain, the wide lowland gap between the 
highlands of Costa Rica and Nicaragua, there was an ocean portal 
open between late Oligoccne and middle Miocene times, judging 
from marine deposits and cspiecially West Indian type Orbit aides 
fossils found we.st of Lake Nicaragua. Late Miocene-Pliocene 
elevation of a narrow isthmus across the pirescnt San Juan valley 
resulted in the formation of a large embayment, in place of the 
present lakes region, extending from the Gulf of Fonseca to the 
Gulf of Papiagayo, with the ancient Nicaraguan highlands forming 
the Pacific bay shore line. This narrow east-coastal land bridge 
was eroded by streams flowing away toward the Pacific and Carib- 
bean from the low continental divide. At the same time 
(Oligoccne-early Miocene) the line of volcanoes of Nicaragua be- 
gan to form, and, with their renewed activity in Recent time, con- 
tinuing to the present, they built up a nearly straight barrier, which 
broadened as the volcanoes grew and ultimately filled in most of 
the bay, leaving lakes Managua and Nicaragua (the latter more 
than 100 mi. by 40 mi.) as the only remnant water surfaces, now 
fresh. Ihree volcanic cones arose on two islands above the sur- 
face of Lake Nic?»ragua, and one in Lake Managua, with four 
others bordering it, including active Momotombo. The drainage 
divide shifted to the Pacific range, and the lake waters freshened 
and began to flow the long way out to the Caribbean through the 
San Juan river. This low trough cutting diagonally across Nica- 
ragua is the locus of most of the economic, cultural and political 
life of the country, with the capiital city, Managua, and Granada 
situated in the interlakes area, and the second city, Leon, just off 
on the Pacific coastal margin. Great interest has been shown in 
this low trough, most of it under 350 ft, elevation, as the site of a 
projected interocean canal. It was seriously considered for the 
crossing before the Panama Canal was built, and, afterward, as an 
alternate route. 

CLIMATES AND WEATHER TYPES 

Temperatures.— Locally, throughout Central America, as in 
certain other parts of tropical Latin America, climates are usually 
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classified into three simple vertical groups: Uerra caliente, hot 
land; Herra templada, temperate land; and tierra fria, or cold land. 
This corresponds with and probably stems from the old division of 
the earth into torrid, temperate and frigid zones dating back to the 
ancient Greeks. It is difficult to fix any limits to these “climates,” 
which are altitudinally conditioned thermal zones. The “hot land” 
is, of course, the lowest in elevation above sea level. Citing west- 
ern Guatemala as a typical illustration, this is approximately from 
26® C. (78.8® F.) mean annual temperature at sea level to 22® C. 
(71.6® F.) at 1,000 m. (about 3,280 ft.) above mean sea level. 
The temperate belt extends upward from this point to about 1,900 
m. (6,233 ^t.), where the annual temperature is normally about 
17® C. (62.6® F.). Above that, in the upper mountains and val- 
leys, is the “cold land,” culminating with about 5® C. (41® F.) 
at the summit of Tajumulco volcano (13,814 ft. or 4,211 m.), the 
highest point in Central America. Temperatures, hence also alti- 
tudinal zone lines, are slightly higher in the countries to the south- 
east. Any temperature limits can be set arbitrarily, but for world 
comparisons the Koppen “tropical” and “mesothermal” (tem- 
perate) tyfies, with the coldest months warmer and cooler, re- 
spectively, than 18® C. (64.4® F.), are valid in Central America. 
The Koppen tropical-mesothermal isotherm (equal-temperature 
line) follows about the i,4So-m. (4,756-ft.) isohyps or contour 
line, which is just in the centre of the “temperate” zone of local 
usage. 

By far the greater part of Central America has tropical climatic 
conditions, the terminal isthmuses, the narrow Pacific coastal low- 
lands and the broader Gulf and Caribbean coastal plains, as well 
as the entire Yucatan peninsula into the Peten of Guatemala, all 
being warm to hot the year around. Cooler, temperate conditions 
arc limited to the higher mountain and intermountain basin and 
plateau areas. 

Rainfall.— Rainfall, which has far greater seasonal variability 
than temperature, is not taken into account in the local climate 
classification. It is, however, the basis for the seasonal distinc- 
tions, “summer” being the dry season, with its clear skies, warm 
sun and pleasant weather, and “winter” being the more dismal 
rainy season, when cloudy skies actually may reduce daytime 
temperature maxima to points below those of summer. It must 
be borne in mind that local summer is climatologically winter, for 
the sun during that season (November through April) is highest 
south of the equator most of the time. Conversely, local winter 
is climatological summer, the rainy season, May through October, 
with maxima in June and September. This seasjonal rainfall regime 
is characteristic of the Pacific lowlands south to Panama, the 
Isthmus of Tehuantepec and most of the Yucatan peninsula, which 
have the Koppen tropical savanna climate. Highland regions 
nearer the Pacific coast, as in Chiapas, southwestern Guatemala 
and El Salvador, have the cooler phase of the summer-rain, wintcr- 
dry t>7)e. Toward the southeast the dry season is shorter, as the 
total annual rainfall for the region as a whole tends to increase, 
San Jose, Costa Rica, has five months of dry season (December- 
April), and Balboa, C!anal Zone, has only three months, Januar)' 
to March inclusive, as compared with the six dry months of simi- 
larly situated stations in northwestern Central America. 

The Pacific coast is in general drier than opposite points on the 
Caribbean, from British Honduras southeastward. East coastal 
Nicaragua is es()ecially rainy, Greytown (San Juan del Norte) 
having recorded an annual average of more than 260 in. Similarly, 
highlands toward the Carribeati side have rainfall distributed more 
evenly through the year, as seen as far interior as the Alta Verapaz 
(Coban ar^) of Guatemala. Rainfall is concentrated along 
windward sides of mountain ranges, especially along the coastal 
volcanic chains. The southern Guatemala coffee belt is delimited 
by this, and the premium grades depend upon the cooler highland 
temperatures. Annual precipitation there ranges between 400 and 
550 cm. (160 and 220 in.), according to exposure, ir; altitudes be- 
tween 700 and 1,400 m. (about 2,300 and 4,600 ft.). The dry 
season is also reduced there, to three or four months (December- 
March). Deep valleys are generally much drier than adjacent 
highland areas. This is evident not only in the east-west structural 
valleys of Guatemala, where rain shadow conditions exist with 
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lespect to both northerly and southerly rain-bearing winds, but 
also in such north-south troughs as the Honduras depression. 

The driest major area in Central America is the low northern 
tip of the Yucat^ peninsula, where Progreso registers 19 in. In 
the hot tropics, where evaporation is always high, this amount 
of rainfall usually means almost desert conditions. There it is 
drier steppe (Koppen). Southeastern Guatemala is perhaps the 
next largest of the drier areas, though it exhibits less extreme 
aridity than north Yucat&n. The greater rainfall of the north 
(Caribbean) coasts as compared with the south (Pacific), except 
for Yucatdn, can be seen in comparing the annual rainfall of Colon, 
ut the north end of the Panama Canal, more than 127 in., with Bal- 
boa Heights, at the south end of the Panama Canal about 40 mi. 
away, with 69 in. Col6n has two slightly drier months in winter 
(February-March). 

Weather. — Diurnal ranges of temperature generally exceed 
annual ranges in Central America, as elsewhere in the tropics. 
In highland Guatemala, for example, daily variations of 15® C. 
(27° F.) arc common in the dry season, while the annual range 
Ls less than 5“ C. (9° F.). The prevailing w'inds in most of the 
region are northeasterly (between east-northeast and north- 
northeast), characteristic of the northeni hemisphere trade winds, 
Cbpetially strong in the winter half-year. “Northers,” strong, 
gu:^ty north winds which may blow for several days, occur in 
nort hern Central America, into El Salvador, the eh eels of anti- 
rvclonic fronts of cold polar air masses that roll across North 
America in w^inter. They bring exceedingly clear skies, even in 
iljc altcrnoon. Because of the narrowness and dominantly marine 
I'.auire of the isthmus of Central America, land-and-sea breezes 
are well developed. There, in the tropics, daytime heating of land 
surlaccs. c.spccially in the mountains, is intense, creating low pres- 
sure and onshore winds. These oppose the trades and, in the dry 
months of the Pacific region, result only in cloudiness from mid- 
nmniing to shortly after dark. In the rainy season, when the sun 

nearly overhead at noon, or is even to the north, the trades are 
weakened and southerly winds with greater intensity bring rain. 
Hail is rare, usually coming in March and April in the high north- 
ern mountains. At night, as the land cools, especially in the 
highlands, the land breeze sets in. In winter on the south coast, 
as it strengthens the trades, the sky is swept clear, asually before 
midnight except at the height of the rainy season. Then cloudy 
nights may occur, and continuous rain night and day for sev- 
eral days. Mountain fog above 5,000 or 6,000 ft. is common at 
sulIi times, as it is in afternoons throughout most of the year. 
On the north coast, as in Honduras, the northerly sea breeze joins 
loiic.s with the northeast trades, which are strongest in winter, 
sn that there is actually a winter maximum of rainfall in certain 
seitions (La Ceiba to Puerto Castilla, for example). Rain 
throughout most of Central America comes usually in the form 
ot intense tropical thunderstorms, from late morning to evening 
in iioniial rainy-season weather or at any time of day during 
irmporales, or stormy wet spells. At such times relative humidity 
b constantly high. Hurricanes occasionally strike the northern 
t arihhean coast, from late July to early October. Belize especially 
has sufiered the effects of these outer-tropical storms, and great 
destruction has been caused by them in the banana area around 
Puerto Barrios, Guatemala, but away from these coasts the effects 
01 such storms is slight. 

NATURAL VEGETATION AND SOILS 

Because of the great range of climatic and edaphic conditions 
and the crossroads situation of the isthmus, the flora of Central 
America is extraordinarily diversified, containing thousands of 
species of many types of plants. Furthermore, the natural vege- 
tal ion has been much altered by cultivation. For these reasons, 
it i^ extremely difficult to generalize regarding the vegetative cover. 
Ceriaiii broad generalizations may be made, however. 

Tropical Rain Forest. — ^The most extensive single vegetation 
type is that of the tropical rain forest, found mostly near north 
and east coasts and slopes near these coasts. It consists of tall, 
spreading broad-leaved trees, with lower-storied trees underneath 
and a fairly clear sunless floor where only shade-tolerant herba- 
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ceous plants and shrubs can grow. The external aspect of these 
forests is similar to that of other rain forests of the world, as 
in the Amazon and Congo valleys and in parts of the East Indies. 

Common among the taller trees are mcliaceous (including ma- 
hogany), lauraceous and sapotaccous genera, Ceiba, Ficus and 
many others, and among the lower plants, Inga, Carica, Cecropia, 
palms and tree ferns. Great serpentine climbing vines and slender, 
rubbery hanging ones, such epiphytes as orchids and bromeliads, 
and long-leaf ferns add to the luxuriance of this forest. In vines 
as in trees, textures range from very soft to very hard. One fleshy 
vine contains potable water for those who recognize it. The 
numerous species of trees tend to be scattered, rather than occur- 
ring in pure stands as they do in the less benign high-latitude cli- 
mates. Thus, in lumbering fur mahogany or balsa, or tapping the 
latex for rubber or chicle, each tree must be sought out individually 
in the forest. This is lonely, difficult and costly work. 

Though soils, except for alluvial bottom lands, tend to be only 
of superficial fertility, with shallow humus leaf mould underlain 
by leached and sometimes cemented subsoils, these forest areas are 
often cleared for agriculture even by primitive natives. They kill 
trees by girdling, cutting only through the cambium layer of 
dicotyledonous types and burning the dead trunks. Much of 
the lighter, regrown rain forest, especially in the old Maya area 
of the Yucatw peninsula, has been affected thus by human occu- 
pancy. 

Great areas of rain forest have been cleared for plantation agri- 
culture. primarily for bananas, secondarily for coffee, cacao, abaca 
and other crops. Com, beans and such annual staples will grow 
throughout the year. 1‘his clearing has been most extensive in 
the rain forests of the eastern and northern (Caribbean; coast, 
in isolated areas from Guatemala to Panama. There the rain 
forest reaches its widest extent, covering most of the eastern 
half of Nicaragua. It narrows along the north coast of Honduras, 
broadening again across the base of the Yucatan peninsula, into 
Campeche and westward through Tabasco, to the Isthmus of Te- 
huantepec. Along the middle slopes of the Pacific coastal highlands, 
mainly between 3,000 and 4,500 ft., as in the coffee belt of Guate- 
mala, a monsoon forest that resembles a rain forest occurs, but 
with the tree ferns and epiphytic luxuriance of the cloud forest. 

Park-Savanna, Deciduous Woodland and Gallery For- 
ests. — ^Almost the entire Pacific lowland is characterized by open 
park land, with deciduous trees interspersed by tall savanna 
grasses and sedges, except where gallery forests border the in- 
numerable streams. Scattered out over the more open interstream 
areas are occasional giant trees such as the ccibas, with wide, 
spreading crowns high above the ground, and many smaller trees 
which become seared and brown or even bare during the long, 
dusty dry season (generally November through April). Because 
of the open, grassy patches and drier climate, this coast has been 
especially important for cattle raising since shortly after the con- 
quest. With the onset of the rains in April and May, the land- 
scape becomes green and bright with flowers, and corn, beans, cot- 
ton, cassava and other crops begin to grow. In moist, marshy 
areas such broad grasses as calathea abound, and corn can be 
grown throughout the year, with a crop in three or four months 
at any season, and with better results than on the excessively wet 
Caribbean coast. 

Mangrove, Outercoastal Swamps. — Groves of giant corozo 
or cohune palm grow in the outer Pacific low'lands, and fan palms, 
mangrove {Rhizophora mangle especially ) and other swamp plants 
are found along the shore and the brackish lagoons of both the 
Pacific and the Caribbean. Soils along the outer coast that during 
the rainy season become impassable clay mires dry with deep, 
gaping cracks and uneven blocks and may be almost impassable 
in the dry season as well. The volcanic soils of the upper Pacifle 
coast and piedmont are usually excellent for crops, particularly 
coffee and rubber. 

Cactus, Thornbush, Scrub, Subxerophytic.— Thombush, 
cactus and scrubby trees dominate the vegetation of the northern 
tip of the Yucat&n peninsula, corresponding somewhat with the 
state of that name, where henequen cultivation for fibre is the 
principal occupation. Eastern Guatemala has similar vegetation, 
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especially around Zacapa and the deep Rfo Motagua depression; it 
continues into El Salvador and covers also other deep interior 
Guatemalan valleys, the central depression of Chiapas and the 
Honduras depression. Where droujjht is extreme, tall cactus forms 
such as species of Cereus and Opuntia are dominant ; thorribush 
genera, including acacias and mimosas, and species of Crescentia, 
a scruhhy tree useful for its calabash fruit with a receptacle shell, 
arc also found. 

Mixed Coniferous-Hardwood Forests*— On most of the 
mountains and plateaus of middle elevation ( 4 , 50 ^ 7»500 
northwestern Central America (('hiapas, Guatemala, Honduras, 
El Salvador and northern Nicaragua) the forest is mixed co- 
niferous (especially pines) and hardwoods (notably oaks, Quercus) 
and often rather open than dense. This is frequently the result 
of clearing for agriculture, which is especially important in the 
major areas of human settlement. Maize has the greatest acreage 
of crops locally consumed, and coffee among the ex|)ort products. 
In the high valleys, where it is somewhat drier, agaves are im- 
fwjrtant for fibre. Expo.sed seaward slopes between 4,500 and 
7,000 ft. in Guatemala and El Salvador are covered in places with 
cloud forest, most luxuriant growths, wet and green and often 
covered with epiphytes. There the tree ferns are at their best. 

Temperate flora from Nicaragua northward seems to have more 
elements which originated in North America, whereas south of 
Nicaragua more can be traced to the Andes of northern South 
America. As in geology, the major dividing line is Nicaragua- 
Cnsta Rica. South of Nicaragua, too, the pines diminish in im- 
portance, but oaks are well represented in the Costa Rican high- 
lands. 

Alpine Bunch Grass, Conifers, Meadows. — ^In the highest 
mountain areas, above about 8,000 ft., coarse, giant bunch grass, 
somewhat larger than the common types of the Andean altiplanos 
of northern South America, is common. In highland Guatemala 
it is widely used for roof thatch. Cypress trees, junipers and 
pines grow on the higher ridges and summits, often in almost 
pure stands at elevations above about 10,000 ft. There also, where 
summits are smooth and rolling as on the high Cuchumatanes, 
alpine meadows of short grasses and low flowering plants of many 
colours are typical. Sheep raising is the principal occupation, as 
it is too high for most agriculture, even wheat and potatoes. Be- 
sides the cold, which excludes some crops, the deep surface layers 
of raw humus, in places approaching peat, are unfavourable to 
cultivation. Mountain fogs are frequent during the day, but it is 
less rainy than at lower elevations. 

ARCHAEOLOGY AND HISTORY 
PRECONQUEST PERIOD 

Northwestern Central America: Maya* — ^In the extreme 
northwestern ])art of Central America, especially Guatemala, 
Chiapas, British Honduras and the northern Yucatan peninsula, 
one of the most elaborate Indian civilizations of the American 
continents flourished for centuries before the arrival of the Span- 
ish conquerors. This was the Maya civilization, whose extraor- 
dinary sculptures on stone, made without metal tools, and whose 
high attainments in mathematics, astronomy, the domestication 
and development of many im[)ortant cultivated plants, including 
varieties of corn and beans, attest to their outstanding advance- 
ments in arts and sciences. For their religion and social organiza- 
tion they were likewise remarkable. They invented a vertical 
enumeration by position and a calendar more accurate than that 
used in the world today. 

The story of the Maya and their contemporary eastern neigh- 
bours (in the present-day Honduras-Guatemala border zone) of 
different linguistic stock, the Chorolega, can be pieced together 
from archaeological remains preserving their writings in stone. 
The hieroglyphs have been little deciphered except for dates. 
Prior “archaic” cultures are obscure, but it is evident from their 
remains, buried under great ash and lava deposits, that they were 
basket and pottery makers for an undetermined period through 
centuries far antedating the Christian era. At Uaxactun archaeolo- 
gists have discovered a se(]uence which shows that the Maya 
civilization, with its elaborate architecture and brilliant ceramic 
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art and sculpture, developed from the **archaic” pottery makers. 

The Maya pushed the Chorotega northward into Chiapas, 
Mexico, and southeastward into the Pacific coastal areas of £1 
Salvador, Honduras, Nicaragua and Costa Rica early in the Chris- 
tian era. The ultimate origin of the new world Indian populations 
is, in the opinion of most anthropologists and archaeologists, 
western Asia. From there they migrated into the new world via 
the Bering straits during periods when geologic and climatic 
factors made this feasible. The Maya civilization represents one 
of the major accomplishments of the descendants of these immi* 
grants. There is reason to believe that there were close con- 
nections between the Maya of Peten and Chiapas and groups oc- 
cupying the Isthmus of Tehuantepec. It was expected that re- 
search and excavation being conducted in that region would clarify 
whether this was the ancestral home of the Maya or whether it was 
occupied by a closely allied civilization. Maya tradition held 
only that they came from Tula, in eastern Mexico. 

As builders of great stone temples, probably indicative of large 
centres of population but not necessarily so (dwelling sites have 
rarely left recognizable traces), the Maya started in the central 
I>art of their later territory, in the Pet6n and Chiapas regions, 
along and near the great water highway the Rio Usumacinta. The 
population there today is the sparsest in all Central America, and 
the great temples of Tikal, Uaxactun, Yaxchilan and Palenque 
were buried under a covering of rain forest, virtually forgotten 
by the outside world until near the middle of the 19th century. 
Their classic period began there about the beginning of the 4^ 
century a.d., according to most accepted calculations. Some- 
where between the 6th and 8th centuries they reached their high- 
est development, having spread southward to Honduras, where 
Copan still retains their well-preserved works of art, northward 
into all of Yucatan and westward into most of Chia^xis. Between 
the 8th and 10th centuries, according to their dated monuments, 
they seem to have declined. This decline is related to the increus- 
ing population, impoverishment of farm land and resulting social 
tensions which were not resolved until w'hat many authorities 
consider was a major breakdown in the Maya classic period civili- 
zation. During the loth and nth centuries a renaissance period 
of Maya civilization occurred along the northern edge of the 
Yucatan peninsula. This occurred under the political and mili- 
tary inlluencc of the Toltecs, who amalgamated wath and changed 
the ceremonial and religious emphasis of Maya civilization. The 
great cities of Uxmal, Chichen-ltza and Mayapan, which became 
the dominant Mayan league, were the result of the blending of 
the artistic and sacred aspects of Maya civilization with the mili- 
tary emphasis and secular organization of the Toltecs. 

This New Empire, as the renaissance period is usually called, 
in turn had declined by the 14th century and was decadent when 
the Spaniards arrived to hasten its final downfall. In the Guate- 
malan highlands from the nth century until the Spanish conquest, 
the Maya also flourished, notably in the principal city-states of 
the Cakchiquels and Quiches, who were warring among them- 
selves and with their neighbours. There, as in Yucat&n and else- 
where, this civil strife worked in favour of the invading Spaniards. 

Mexican Influence* — Mexican influence on the Maya, through 
the Toltecs, culturally, and the later Aztecs, militarily, was marked. 
This is seen today archaeologically in such features as the ball 
courts and linguistically in the Pipil (Nahuatl or Aztec) speech 
among the peoples along the Pacific coastal areas from Chiapas 
to Panama. These Pipils are thought to have reached Cen- 
tral America originally as merchants and Aztec mercenaries. 
They made extended trade voyages for Soconusco cacao, quetzal 
feathers from the Guatemala highlands, shellfish purple from the 
Gulf of Nicoya and other special products of Central America 
which were much in demand in Mexico. The Aztecs borrowed 
many cultural traits from the Maya, including the calendar and 
the feathered seri)ent god (Maya, Kukulcan; Aztec, Quetzalcoatl), 
which provided some of the best-known motifs for their sculpture. 
The Maya renaissance bore somewhat the relationship to the 
Aztecs that the Helleni.stic Greek period did to the Romans. 
the Maya declined is not known, but exhaustion of shallow forest 
soils and encroachment, after forest burnings, by grasses, difficult 
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to work without the plow and draught animals (both lacking in 
the new world), must have contributed in large measure. 

Archaeologists have differed greatly in their interpretations of 
Mavan dates. Preliminary evidence from radiation analysis made 
at the Institute for Nuclear Studies of The University of Chicago 
.seems to sup|K)rt Herbert J. Spinden’s dating. His historical out- 
line of the Maya, showing comparative dates, is as shown in 
Table I. 


Table I.—Afaya Periods According to Spinden 


Period 

Date. A.D. 

Date, Maya calendar 

j*n»iohistoric period 

Cairndar and hieroxlyphic system 
dcveloj>ed 

Fir^i denoitcly known date . 

before i6o 

47 

9<o-o-o-o 

Karly period. • . . • • • . • 

Great southern cities began to de- 
velop: tf.K., Tikal . . . ^ . 

Some al even earlier-style r^irvings 

160-358 

ax4 

O-o-o-o-o to g-io-o-o>o 

Middle period . . • . . 

Beiintiful works 01 art of great 
simplicity 

358-455 

g-io-o-o-o to g-is-00-0 

Great jirriod. . . . . 

Biilliant growth of urcat cities; e.r., 
(.Kiirigtia, Vaxrhdan, Palenque 

Ciie.it .advances in astronomy and 
nrt hiterlurr 

'Jermination caused by civil war, 
soti.al decay 

455-600 


Ti-'iri'-ilion period _ . \ ^ ‘ 

^luU of emiihasis to north, probably 
letitr.al Viicatan 

Almost no pictorial sculpture 

600-^)60 


jVriod of Nf.ivniKin league. 

ki vi\ 'll of .in hitrclure in northern 

Leaitm of three cities (Uamal, 

( hiihi n Il/J, Mayapan) and other 
( ito"^ 

g 6 o-xzg 5 


I'l Mil ! of Mexiuin influence ^ . 

loltc •.upretnaiy and influence (brief, 
jiriot to middle i4th century) 

XX 05-1443 


Moili-rii pcriojl 

M.niv w.irriru! fnrlor.s 
.Mwiidoniiient of rjliea 
ii/.is louiided fayabai on an island in 
I,!ike IVicn Kile of modern Flore*;); 
there preserved Vlaya culture in iso- 
l.'ilion until joijf) 

X44 a to present 



Robert Wauchope outlines the sequence of Maya periods as 
(1) preagricultural; basic agricultural; (3) forma- 
ii\e (\illagc and urban forms and protoclassic) ; (4) classic (early 
ajid laie): (5) readjustment (Mexican period) ; (6) militaristic; 

1 7 .1 Spanish conquest. (F. W. McB.; J. B-J.) 

Southeastern Central America.— The southeastern limit of 
Mil ya- Mexican influence is indefinite, but it seems to be .somewhere 
ill 'uuihcrn Nicaragua. The Chorolega reached Costa Rica, as 
Mvii in 'he linguistic island on the Nicoya peninsula, and islands 
1)1 N.iiiuatlan speech arc scattered through Costa Rica to western 
i’.iiiiiina, but tiiesc are isolated exotics. In pre-Columbian cul- 
{liff-, a> in so many other respects, the Nicaragua-Costa Rica 
l')\\ hinds are at the approximate border zone, which is ovcrljipping 
and confused Some monolithic sculptures of the Maya-Mexican 
t\pt‘ have been found on islands in the large Nicaraguan lakes. 
>“iiilK\isl\\ard from north central Costa Rica, Chibchan and other 
>nutli .American ethnological and archaeological elements pre- 
doiniiiatc. I'alamancan pottery design techniques from the Costa 
Kna-l\inaina border region re.scmble those of Colombia, Ecuador 
'>nd I‘iTu. and the gold huacos, cast and hammered as in Colombia, 
•ire almost indistinguishable from Colombian w’ork. Evidences 
‘d bacilic coastal trade contacts between southeastern Central 
American iHJoples and the Inca of the Peruvian coast were ob- 
S'crved by the first Spanish explorers. 

SPANISH CONQUEST AND COLONIAL PERIOD 

Gold-hunting expeditions of the Spaniards, exploring southw^ard 
from their base in Santo Domingo, brought them first to the coast 
oi Central America at Pananid, or Darien, as the narrowest por- 
tion of the isthmus was called, about the beginning of the lOth cen- 
tury. Alonso de Ojeda may have visited the north coast in 14991 
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but it is known that Rodrigo de Bastidas sighted the eastern section 
while scouting from the Gulf of Venezuela in 1501, and Columbus 
on his fourth voyage, following the coast from Honduras, probably 
went as far east as Puerto Bello, which he is said to have named. 
He entered several small bays for shelter, and many historians 
contend that he was seeking a passage to the orient. His reac- 
tions to Indians wearing gold ornaments, especially notable near 
Veragua, the Spaniards’ acquisition of the gold by “barter” and 
their constant query as to the source of the gold fail to support 
the “eastern passage” idea. It was hope for gold which led the 
Spaniards eastward instead of westward from Honduras. 

Spanish Penetration From the Southeast.^ — Spanish settle- 
ment on the mainland began on the east coast of the Gulf of Uraba, 
separating the isthmus from South America, where a short-lived 
colony was founded in 1509. This gulf became the dividing point 
between Castilla del Oro (Golden Castille), extending northwest- 
ward to Cape Gracias a Dios and including the coasts of modem 
Nicaragua, Costa Rica and Panama, and Nueva Andalucia, ex- 
tending northeastward 10 Cape de la Vela, being essentially the 
present coast of Colombia. The regional term which included both 
these colonies was Tierra Firmc (Mainland). The colony was 
relocated in 1510 at the mouth of the Atrato river, was called Santa 
Maria de la Antigua del Darien, the first real settlement and first 
city (1515) founded by Europeans on the new world mainland, 
and an important base of exploration and exploitation. It be- 
came notorious for its unhealthfulness and fatal fevers, including 
malaria and yellow fever, but gold dust, trinkets and some pearls 
came in from the west, and the Spanish push was in that direction. 
Thus the Pacific, previously well known for pearls, was “discov- 
ered” officially by Vasco Nunez de Balboa in 1513, in the name of 
the king. Pedro Arias de Avila (better known as Pedrarias Davila), 
who was sent to replace Balboa and later had him beheaded, united 
Castilla del Oro and Nueva Andalucia as Castilla Aurifica, extend- 
ing from Cape de la Vela to Veragua. His search for gold, which 
occurred in some abundance in Veragua province east of the young 
volcanic mountains, was characteristically ruthless, and the native 
Indian inhabitants w'ere almost wiped out within a few years. 
Many new diseases, brought by the white man, ravaged the Indians 
there as elsewhere and aided the conquest. 

In 1519, the year Heman Cortes began the conquest of Mexico, 
Pedrarias founded the city of Panama (just east of its present 
site), which attracted most of the inhabitants of Antigua (Uraba 
colony). The last of those w^ho remained in the older city were 
massacred by Indians, and in 1524 the town was destroyed and 
thenceforth abandoned. Panama grew rapidly and was made a 
city by royal decree in 1521. The Pacific coast had the advantages 
of a drier, more healthful climate and relative safety from pirates, 
who had to march overland from the Caribbean (Francis Drake, 
Henry Morgan and others later raided Panama nevertheless). 
Panamd w^as the exploration base for the development of Central 
America from the east, and, even more important, the mandatory 
gateway to Peru. All the great riches from that wealthy South 
American colony of Spain had to pass through Panama. The first 
Caribbean port fur the tran.sisthmian portage that anticipated the 
Panama Canal was Nombre de Dios, important during most of the 
16th century. It had a good harbour and an easy overland route 
to Panama, almost due south of it. But it suffered heavily from 
piracy, gales and diseases, and was a miserable post that teemed 
with life only when the silver fleets came in. Later in the century, 
the port of transshipment was shifted a little westward to Puerto 
Bello, but it became just as bad, though it remained active through 
the colonial period. Panama flourished as a great and wealthy 
city, and in 1753 was made an audiencia or seat of colonial Spanish 
government. Negroes were brought in as pearl divers and slaves to 
replace the Indians, so that the city became the largest single 
slave market in Si)anish America, and the composition of the 
population became increasingly black. Here as elsewhere along 
the drier Pacific coast, cattle became especially important in the 
open savannahs and woodlands. 

Having explored and scratched off the superficial wealth of all 
Panama by 1522, Pedrarias moved to greener pastures, this time 
in Nicaragua, where some scouting had been conducted for sev- 
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eral years. In this northwestward shift the Spaniards by-passed 
Costa Rica, attracted by the gold-bearing sands of Nicaragua. 
Also in the latter country, in the great lakes depression, two large 
Indian towns, the largest yet encountered, occupied the sites 
where Managua, on Lake Managua, and Granada, on Lake Nica- 
ragua, later grew. These were outpost settlements of the old 
Maya-ToltcC'Aztec town-builder complex, and as they were far 
removed from Panama the Indians w^re not completely wiped out. 
I'he plutidering was good, but it had attracted another group of 
plunderers from the north, men sent out by Cortes from Mexico. 
These stopped Pedrarias' forces, and civil strife ensued in western 
Nicaragua. 'J'he villa of Leon was established as a frontier fortress 
to hold Cortes’ men in check. For many years the Gulf of Fonseca 
region was the scene of much conflict and hatred. 

Costa Rica was not settled by Europeans until after the middle 
of the 1 6th century, when settlement was begun by Franciscan 
missionaries, notably those of Talamanca. Lay Spaniards came in 
gradually, and the theme of settlement was agricultural rather 
than mineral. During the Spanish colonial period it was one of 
the spots of thinnest colonization. Cartago, which began as a 
religious centre, was the chief town until the early i8th century, 
when this distinction passed to San Jose. 

Spanish Penetration From the Northwest. — ^Penetration 
and settlement of Central America from Mexico, in the north- 
west, was nearly contemporaneous with that from Panama in the 
southeast. Pedro dc Alvarado, capable lieutenant of Cortes, was 
sent out from Mexico to undertake the conquest of Guatemala. 
This was another chapter in the Spanish story of small bands of 
men who overcame enormous odds by daring and by the elements 
of terror and surprise injected with the first sight of mounted men 
with firearms. Strategy, the use of enemy factions as allies, and 
cruelty, for which Alvarado became almost as well known as 
Pedrarias, all contributed, as did the new disea.ses which ac- 
companied and even preceded the Spaniards. There is evidence 
that influenza was among the pandemic maladies which they in- 
troduced to a people with no immunity. 

Alvarado crossed the Isthmus of Tehuantepec in 1522, follow- 
ing the Pacific coastal lowlands through Soconusco, Chiapas, 
famous for cacao, money of the Mayas and Aztecs and drink of 
the nobility. There were many large towns and colonies of Maya- 
speaking Indians along the volcanic piedmont. The Pipil, a 
Nahuatl-.speakiiig group that pushed southeastward from Mexico 
on trade journeys, especially for cacao, had established small 
colonies, and Alvarado was accompanied by Aztec mercenaries, 
who were responsible for the naming of so many places in Guate- 
mala by Mexican names which supplanted the Maya. The major 
and decisive battle between Spaniards and Guatemalan Indians 
took place on the highland plain of Quezaltenango, where the pre- 
Columbian Quich6 city of Xelaju was situated. Vastly outnum- 
bered, the Europeans defeated the Quiche-si)eaking hordes and 
marched on across the mountains to establish the first capital of 
Guatemala in 1524. 

The Indians were driven mercilessly in a mad and futile search 
for gold in this land of so much volcanic and limestone cover; 
but, probably because of relatively inaccessible mountain retreats, 
many thousands were able to survive. Today their descendants 
form the largest Indian concentration in Central America and one 
of those least modified by outside influences. In a larger measure 
than elsewhere, they w^ere able to resist much of the modification 
wrought by the Spanish land-grant systems (repartimiento) , where 
great tracts and the inhalhtants on them w^ere given by the crown 
to loyal and influential subjects for their personal use and the 
‘^protection” of peons; and to withstand also the effects of the 
church practice of the redisccidn, whereby native peoples were 
brought from their scattered settlement.s into compact, nucleated 
ones more easily controlled by the mi.ssions. Lowland and pied- 
mont Guatemala provided the Spaniards with cacao, cochineal, 
indigo, sarsaparilla and many other valuable products. El Salva- 
dor, with its low elevations and extensive tropical climatic areas, 
was especially important for these items. Consequently, there 
was great destruction of the Indians, and El Salvador is largely 
a mestizo country today. The.se areal tenns arc used in their 
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modem sense, for in colonial times the captaincy general of Guate- 
mala included all of Central America except Panami, which exer- 
cised jurisdiction over most of the Spanish colonial provinces from 
Nicaragua through South America. 

Honduras, which had been claimed for Spain first by Columbus 
in 1502, was later the field of activity of Cristobal de Olid, Cortes’ 
captain who was sent by water in 1522 to establish a colony and 
to block the expansion of Pedrarias. His expedition, which set up 
its base at Trujillo, was contemporaneous with the overland con- 
quest of Guatemala by Alvarado and was successful in blocking 
Panamd. But his revolt and treachery made life difficult for 
Cortes, who was forced to undertake a most arduous punitive 
ex|)edition. Puerto Cort6s, which he founded, still bears his name. 
Underlain by old crystalline rocks, Honduras was rich in min- 
erals and provided much placer gold. After intensive exploitation, 
especially about the middle of the 16th century, this was largely 
ej^usted. Honduras had five villas during most of the i6th 
century, more than any of the present Central American republics 
(Guatemala had one). These were Trujillo, Gracias a Dios, 
Comayagua, the old capital, and the important gold camps of 
Olancho and Naca. Many Negroes were brought in to work the 
placers. Cattle raising was of great importance and more lasting 
then mining. 

Chiapas was also of some importance for placer mining, but was 
especiaUy noted for horses, mules, cattle and other livestock. Like 
Guatemala in most respects, it was entered and colonized from 
that country. 

Yucatan, which had been a stepping stone in the conquest of 
Mexico, held no mineral wealth or other attraction for exploita- 
tion, and it was not until after 1550 that the Spaniards attempted 
to colonize it. Unsuited to production of indigo or cochineal, it 
was at first a cattle region. Merida, the capital, was a bishop’s 
seat and active missionary base. Sisal, the old port, later gave 
its name to the fibre, locally called henequen. 

As cattle raising was concentrated in the drier regions of the 
Pacific and northern Yucatan, so forestry yielded greatest returns 
in the wet tropics. Timber, dyewoods, medicinal products, feums 
and flavouring extracts were rich products from the rain forests 
of the base of the Yucatdn peninsula along the Caribbean coast 
to Panama. The British imported Negroes from Jamaica and 
other islands in the West Indies to work in the forests, as they 
had earlier brought in Carib Indians. Both stocks are still 
prominent along the Caribbean coast, and the Mosquito Indians 
are more Negroid than Indian. The Lacandon Indians of Pelen 
and Chiapas, last survivors of Maya speech, show strong Negroid 
traits. 

The political fragmentation of the centrifugal, particularistic 
European colonies and their vassals, physical differentiation of 
peoples and the locations of towns were largely determined by 
the end of the colonial period. 

PERIOD OF INDEPENDENCE 

All of Central America was included in the captaincy general, 
or militaiy government, of Guatemala during the early colonial 
period. It formed a part of the viceroyalty of Mexico, then called 
New Spain, but its captains general reported directly to the Span- 
ish crown. The real audiencia (Spanish judicial seat) of Guate- 
mala, established in 1570, did not include Panama, which had its 
own audiencia (as a part of New Andalucia and, after 1718, the 
viceroyalty of New Granada), and thenceforth the captaincy gen- 
eral of Guatemala included all of Central America except Panama. 

The colonial province of Guatemala declared its independence 
from Spain, which in its decadent state was unable to maintain 
its colonial empire, in 1821, as New Cratiada had in 1819. Mexico 
aLso ended three centuries of Spanish domination and became inde- 
pendent in 1821, after more than ten years of fighting. The short- 
lived Mexican empire of Agustin de Iturhide assumed jurisdiction 
over Guatemala, as it then was defined, from 1822 to 1S23, when 
autonomy was returned to the Central American province with 
the downfall of Iturbide. The Republic of the United States nf 
Central America (or Central American Union) wa.s then formed. 
This was dissolved in 1839, and the five constituent states <'f 
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Guatemah, El Salvador, Honduras, Nicaragua and Costa Rica, 
which corresponded roughly to colonial departments of the cap- 
taincy general of Guatemala, became independent republics. 
Panama formed a part of Colombia until 1903. Except for Brit* 
ish Honduras, all of Central America is made up of republics or 
parts of republics. “His Majesty’s Settlement in the Bay of Hon- 
duras,’’ which owes its origin, in 1638, to its strategic position 
.'idjacent to the Spanish Main and to rich forest products, is still 
:i British crown colony, though it is claimed by Guatemala and 
appears as a dependency on all Guatemalan maps. (See also 
Clayton-Bulwer Treaty.) 

Agricultural Revolution* — ^The colonial economic picture 
largely prevailed until the great development of coffeegrowing 
began about the middle of the 19th century and Central America 
went into the world agricultural export market. This was sur- 
prisingly late, in view of the enormous popularity of the European 
coffeehouses during the 17th and i8th centuries, going back to 
about 1650 in London. Though the world's supply of coffee had 
come from Yemen, in Arabia, until the end of the 17th century, 
the Dutch had sent the plant to Surinam in 1718, Martinique re- 
ceived it in 1720, and Haiti became the world’s principal producer 
during the second half of the 18th century. That it had reached 
Central America by this time is evident in a casual mention of 
(Oitee, in a manuscript dated 1783, as a minor plant in the cacao 
lands of Soconusco, Chiapas. It was little consumed, however, 
at that time, and the Spaniards did not have a tradition of large- 
scale agricultural production for export. 

Ciuatemala, one of the chief Central American producers, did not 
begin large coffee plantings until between 1855 and i860, when 
the south slopes of the Pacific coastal volcanoes, with their deep 
:i.sh soils and monsoon climate, were found to be ideal. Tlie 
Chiapas coffee region is in the same type of environment. Costa 
Rica, with similar natural advantages on a smaller scale in the 
highlands near Sail Jose, started major production about the same 
lime (1S50), though it had begun exjxirting in 1825 and coffee was 

chief export crop in 1829, Earliest country to produce for 
export, by the middle of the 20th century it trailed the top two, 
with less than one-third the production of Guatemala and of El 
><‘ilvador, the leader despite a late start (1870). German settlers 
pioneered roffeegrowing in Guatemala, Chiapas and El Salvador, 

did the English in Costa Rica. Nicaraguan coffee production is 
usually about equal to that of Costa Rica, but the other republics 
are minor producers. 

'I'he quality of coffee is an exf^ression of elevation, the highest 
siradc coming from the highest land. In Guatemala it is even 
iiibcially graded by the altitude of the plantation on which it grows, 
me upper limit being nearly 6,000 ft. An aristocratic economic 
ind social system gre\V up with the plantation, especially in Guate- 
mala. Cacao, cochineal and indigo, formerly grown in small plots, 
were almost entirely replaced there by coffee, based on large 
landholdings. In El Salvador, a mestizo country with few In- 
the plantations were smaller, with indigo maintaining a 
loimiderable importance, and there was less concentration of 
v.ealth within a population minority. 

Central Anicrica and Colombia produce a large percentage of 
(he world’s high-grade blending coffee, which must be grown at 
hiirly high altitude, imder taller shade trees, with the ground 
carefully cleared. 

Bananas were next in the zqth-century development of planta- 
tion agriculture. Though some types of this fruit were known 
in Central America before the Spaniards arrived, the banana of 
commerce is reported to have originated in India and to have 
reached Santo Domingo, West Indies, via the Canary Islands, in 
^579- The chief banana-producing countries at mid- 20th century 
were Honduras, Panama, Guatemala and Costa Rica. Nicaragua’s 
production was cut seriously by the Panamd disease (banana 
wilt), which was a special hazard in the Caribbean rain forest 
regiun. 

J-ate in the 19th century, Yucat&n began to develop its impor- 
(aiit binder-twine industry based on large-scale production of 
‘^i'^c'il, or henequen, fibre. This was an outgrowth of the needs of 
(he small-grain industry in the United States for twine to tie 
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up the harvested shocks. A highly aristocratic system developed 
in the state of Yucatdn, in the dry, northern iwrtion of the pen- 
insula, which came to provide half the world supply of this twine. 

In the rain forest areas of the base of the Yucatan peninsula, 
especially the Peten department of Guatemala, the tapping of 
chicle became important as the chief supply of chewing gum, ex- 
ported mainly to the United States. 

ECONOMIC PATTERNS AND FUNCTIONS OF 
' CENTRAL AMERICA 
AGRICULTURE 

The economy of Central America, like that of most of the 
American tropics, is based almost exclusively upon agriculture, as 
pointed out above. Production of food crops for local consump- 
tion and of export crops for foreign markets employs the vast 
majority of the region's labour force and accounts for almost all 
the foreign trade. In the early 1950s more than three-fourths of 
the gainfully employed population worked in agriculture, and 
more than 90% of the exports from the various countries were 
made up of agricultural commodities. 

This basic economy, however, is not uniform either in structure 
or in function. There is considerable variation in agricultural 
techniques, in crops produced, in the disposal of these crops and 
in numerous other facets of production. A simple breakdown of 
the over-all agricultural economy reveals at least two broad 
types. These are subsistence food crop tillage and commercial 
agriculture characterized by export crops such as coffee and 
bananas. 

Subsistence Tillage. — Subsistence crop tillage is for the most 
part a carry-over from the preconquest period. Its principal prod- 
ucts are com, beans, potatoes, rice and other food crops which 
are the staples of the local diet. Production is concentrated upon 
small farms (generally less than ten acres) or upon labourers’ 
provision grounds on large estates. The crops are largely con- 
sumed by the farm family, and if there is a surplus it is sold in 
the markets of near-by towns. 

In terms of total land under cultivation, the number of people 
affected and the bulk of agricultural production, this type of 
agriculture is probably the most important in Central America. 
It is the mainstay of the small landholder and the landless ten- 
ant and is particularly important in areas such as southwest Guate- 
mala, the lake region of Nicaragua, central Costa Rica, El Salvador 
and eastern Panama where rural population densities are high. 
Since subsistence tillage is of little significance in the export 
economy of the region, however, the tendency has been to relegate 
it to a position of less importance than commercial farming. 

Commercial Agriculture. — ^In turn, commercial agriedture 
may be divided into two types: one developed and controlled 
largely by local interests and another by foreign interests. The 
former type is the basic commercial economy of the local popu- 
lace. Its traditional and by far its most important crop is coffee. 
However, efforts to improve and diversify agriculture gave em- 
phasis to other export crops such as cane sugar, cotton, sesame 
and henequen. In addition, food crops for domestic consumption, 
such as corn, wheat and fruits, are also characteristic of many 
of the coffee farms, locally called fincas. 

Ownership within this domestic commercial economy is for 
the most part in the hands of well-to-do native families. With the 
possible exception of Guatemala, foreign investment in the coffee 
economy has been relatively small. In Guatemala prior to World 
War II, Germans owned or controlled from 30% to 40% of the 
country’s coffee plantations. In 1942, however, the government 
took these plantations over, and they were placed under the ad- 
ministration of the Central Bank of Guatemala. 

Production within this type of agriculture hinges upon the 
hacienda system, with large, privately owned farms worked by a 
labour force of Indians and mestizos. In Guatemala, for example, 
80% of the 1950 coffee crop was produced on 1,500 large farms 
employing 426,000 labourers. Because of the cUmatic require- 
ments of coffee and associated crops, tliis type of economy tends 
to concentrate on the lower slopes of the tropical highlands. The 
portion of this zone, popularly called the tierra templada, that 
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is best for coffee lies approximately between 3,000 and 6,000 ft. 
above sea level. 

The commercial plantation economy developed by foreign 
capital in Central America is largely a phenomenon of the banana 
industry. From a meagre beginning in the 1870s, U.S. capital and 
initiative, led by the United Fruit company, developed a vast 
economic structure with investments running into hundreds of 
millions of dollars. The enterprise called for acquiring and clear- 
ing thousands of acres of thinly occupied jungle lowlands; the 
construction of roads, wharves and other transportation facilities; 
the purchase of a vast fleet of ships; the improvement of sanita- 
tion and numerous other undertakings. Reports indicate that by 
the middle of the 20th century the United Fruit company alone 
owned almost 400,000 ac. of land, operated or owned more than 
1,000 mi. of railways and had millions of dollars tied up in build- 
ings, equipment, livestock and other property in the region. 

At first the banana plantations were located primarily on the 
more humid C'arihbcan coast. The attacks of the PanamA disease, 
hurricane damage and other obstacles, however, necessitated a 
large-scale shift f starling about 11)35) to the less humid Pacific 
coastal area, where production must depend upon irrigation, often 
from overhead, as at Tiquisate, Guatemala. Much of the land on 
the Caribbean side which no longer produced bananas was put to 
producing cacao, palm oil, abaca (Manila hemp) and other cash 
crops. 

To the commercial agriculture associated with bananas the 
countries of Central America have contributed the land and part 
of the labour. In turn, they have received such benefits as im- 
proved .sanitation and transportation, the construction of schools, 
the clearance of large tracts of jungle lowlands and considerable 
income from taxes. In most respects, however, this commercial 
agriculture is little more than a foreign enterprise lightly grafted 
to the economic framework of the region. It must be kept in mind 
that the capital, the administrative and technical skills, the ma- 
chinery and the markets are all foreign and, consequently, the 
lion’.s share of the profits also goes to foreign investors. 

SUBSIDIARY ECONOIIIC ACTIVITIES 

In addition to the basic agricultural economy, there are a num- 
ber of subsidiary occupations which play roles of varying impor- 
tance within the economic structure of Central America. Chief 
among these are grazing, mining, lumbering and manufacturing. 

Compared with coffee and bananas, grazing is a relatively old 
economy in Central America. It dales back to the early colonial 
period, and in terms of land utilization, quality of stock and 
disposal of products it has changed little through the years. 
Primary emphasis has been on cattle of unimproved breed, low 
in beef yields and quality but high in resistance to ticks and other 
environmental handicaps of the region. Stock raising has always 
been concentrated on the less humid Pacific savannah lands, but 
some stock raising is to be found in all sectors. Feeding is almost 
exclusively on the range or natural pasture basis, and markets 
are generally local. Honduras, Nicaragua and Panama have de- 
veloped a significant export trade in cattle with neighbouring 
countries, but, because of the .scarcity of meat-pnjcessing facili- 
ties, cattle are driven or transported to markets on the hoof. 
Efforts w^re being made to improve both the meat and dairy in- 
dustries by importing high-bred animals from the United Slates 
in the |>eriod following World W'ar II. 

Mining dates back to the conquistadors, but, unlike Mexico, 
Central America has achieved only small importance in this ac- 
tivity. Gold and silver have been and still are by far the most 
important minerals produced in the region. These metals figure 
among the exports of all the political units but are of particular 
significance only in Hondura'^ and Nicaragua, where old crystal- 
line rocks are le.ss covered by later sedimentary and volcanic beds. 
Numerous other minerals such as copper, iron, nickel and mercury 
have been discovered. Exploitation of these minerals is limited, 
however, becau.se of difficulties of transportation and lack of capi- 
tal and machinery. 

Lumbering, like mining, also figures in the economy of the en- 
tire region. In spite of this, the forest resources have been 


AMERICA 

only slightly developed. Primitive logging methods, poor trans- 
portation and other obstacles have kept the extensive tropical 
hardwood forests in practically virgin state. Mahogany is the 
chief export, but other tropical woods such as balsam, brazilwood, 
rosewood and ebony are of some significance. Lumbering has 
licen developed on both the Caribbean and Pacific sides of the 
region, but the more luxuriant forests of the Caribbean have been 
more extensively exfiloited. In British Honduras lumbering sur- 
passes even agriculture in importance. 

Manufacturing industries, although showing a tendency to in- 
crease since World War II, are still small-scale and undeveloped. 
Lack of capital and skilled labour and poor transportation have 
limited manufacturing to the processing of certain agricultural 
products and the production of a few consumer goods for the 
local market, such as beverages, shoes, soap, ceramics, matches, 
cement and cigarettes. Many of the manufactures are still in 
the primitive l^ndicraft stage, and all are associated with small 
plants, a small number of workmen, limited capital and total re- 
liance upon the local market. Only in a few places, as in the In- 
dian region of western Guatemala, has a significant tourist trade 
in weaving and other handicrafts been developed. 

COMMERCE 

The commerce of Central America shows two outstanding char- 
acteristics: first, export goods made up primarily of unfinished 
raw materials and imports of finished goods; and, second, a stronjif 
reliance up)on the United States both as a source of imports and 
market for exports, representing usually more than two-thirds in 
each case. The commerce of the region showed considerable in- 
crease in die years following World War II, wdth an annual average 
of about $450,000,000, of which roughly 60% represented imports 
and 40% exports. For the region as a whole the chief items 01 
export are bananas, coffee, gold, fibres and lumber. The imports 
lean heavily on textiles, machinery, petroleum products, chemi- 
cals and foodstuffs. In addition to the United States, other coun- 
tries that figure significantly in Central American trade are Can- 
ada, Great Britain, Mexico and the Netherlands Antilles 
(Curasao.) 

FOREIGN INVESTMENTS IN CENTRAL AMERICA 

Paucity of local capital, the reluctance of native investors to 
enter new enterprises and the significant exploitable resources of 
Central America made the region an important focus for foreign 
investments. Mo.st of the economic development which took place 
after the latter half of the 19th century had to rely upon foreign 
capital either directly invested by foreign-owned corporations or 
loaned to local governments to finance improvements. For ex- 
ample, of the three major railway systems developed in Costa 
Rica, the Pacific railway (San Jose to Puntarenas) is owned by 
the government but was built largely with funds borrowed abroad; 
the .second line (San Jose to Limon; is owned and u})erated by the 
Northern Railway company, a British concern; and the third line 
ser\'ing the Pacific coast is owned by the United Fruit company, 
a United States concern. 

Much of the early foreign capital which entered Central America 
was British and German. The increasing interest of United States 
coHMirations in the region, however, placed the United States far 
above the British and other foreign investors. The Germans 
largely lost out as a result of W’orld War 11 . In the early 1050^' 
United States capital represented usually between 75% and loo^i 
of all foreign investments in all the units of Central America ex- 
cept British Honduras. 

Foreign investment in the region has concentrated primarily 
upon commercial agriculture, public utilities, transportation and, 
to a le.sser degree, mining and lumbering. For example, of the 
more than $i 1 0,000,000 of foreign capital invested in Gualemab 
in 1948, it is estimated that 95% was in agriculture, public utili- 
ties and transpf)rtation. Approximately the same percentage 
applied to Costa Rica and Honduras. 

Among the outstanding foreign corporations with heavy invest- 
ments in Central America are the United Fruit company, the Inter- 
national Railways of Central America, the American and Foreign 
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URBAN AND COUNTRY SCENES IN CENTRAL AMERICA 


1- Air of Managuii, capital of Nicaragua, on the loiithern ihore of 

ake Managua. Ip the left centre is the main cathedral with lit 
double towers 

2- A typical street in Tegucigalpa, Honduras, with the gutter in the centre 

Instead of along the sides 

3. Panoramic view of Quatemaia City. Guatemala 


4. Overlooking Lake Amatitlan, 17 ml. from Quatemaia City 

5. Workmen drying and ripening coffee beans in Costa Rica 

6. Residence on a coffee iinca (plantation) on the outskirts of San Salva- 

dor, £1 Salvador. In the coffee-picking season, the larger fincas mav 
hire as many as 2,000 men 

7. The main cathedral in Panama City 
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rower company, the New York and Honduras Rosario Mining 
( ompany and the Northern Railway company. Private individuals 
with direct investments or with government bonds represent vari- 
ous nationalities, but chief among them are Americans, British 
:ind r'rench. In addition to corporations and private individuals, 
some capital for improvement has been made available to local 
jrox ernments by private banks, particularly those of the United 

Miiies. 

J’bere has been a considerable change in policy on the part of 
( rntral American governments toward foreign investment. The 
“tree hand" which foreign capital was given in the late 19th and 
fU'Iv 20th centuries has been sharply regulated. As a result, 
1(13 1 her large-scale influx of foreign capital is being discouraged. 

I he economy of the region continues to be plagued by problems 
‘.ft-mming from political instability and a thick crust of tradition- 
and from frictions inherent in a society sharply divided by 
] ,]ce, class and culture. 

COMMUNICATIONS 

Transcontinental railroads cross the Isthmus of Tehuantepec, 
ra'-UTii Guatemala, central Costa Rica and Panama (Canal Zone). 
A standard-gauge line in Mexico meets a narrow-gauge at the 
t'.uatemala border on the Pacific roast, and the Guatemalan line 
I I'llcrnational Railways of Central America) has a branch to El 
".'Ivjidor from Zacapa. Otherwise, railroads are short and limited 

individual countries, connecting parts of more populous areas 
.3 lit] ( i()i> lands, as banana plantations. Honduras has no rail con- 
neMion between Tegucigalpa, the capital, and the coast. Roads 
liMfi highways, though covering more of the countries than rail- 
ro.ils, are still limited and inadcriuate. Only major roads arc 
{>,3\ed. as a rule, and these are narrow. Extensive, areas are thinly 
|)i-|)iilated because of rain forest or unhealthful conditions or 
rough terrain. Though this limits the demand for roads, the build- 
ing of transportation lines would tend to fill in the population 
lit many sections. 

J'hc Pan-American highway, long under construction, was by 
the !nid-i()5os still incomplete. Though Mexico had finished its 
pan to the Guatemalan border, it reached this point in the high- 
i.in(b where the Guatemala section had to cross the immense 
( ucluiinatanes mountains in order to connect. There was a gap 
of mi. An alternate route crossed Guatemala from Tapachula, 
to El Salvador, which had paved all but 21 mi. of all-weather 
To.id to the Honduras border. El Salvador has one of the best 
hiL'hway systems in Central America, Honduras had completed its 
iKirt of the highway, unpaved, but all-weather. Tegucigalpa, the 
only capital not on the route, was connected by an all-weather road. 
■J ill- Xicaraguan segment was complete and more than half paved, 
ihc rest all-weather. In Costa Rica, the first 79 mi. in from the 
Nkaraguan border was virtually impassable. A similar stretch in 
souihea stern Costa Rica had yet to be constructed, and the first 
• ' mi. into Panama as well. From a point about 38 mi. E. of 
Pciiiaina city, no road existed to connect the isthmus with South 
America. 

^Most of the countries have government-owned telephone and 
telegraph systems connecting the principal towns. 

POPULATION COMPOSITION AND DISTRIBUTION 

The major concentrations of population in Central America arc 
in the southwestern highland.^ of Guatemala, the north coast and 
interior valleys of Honduras, interior El Salvador, the Nicaraguan 
l^iutic lowlands, the central highlands of Costa Rica and the 
P n ilic lowlands of Panama, with areas of lesser dcn.sity along the 
north coast of Yucatto, the Chiapas depression, central Guate- 
ni.i)a, the Pacific piedmont of Chiapas and Guatemala and north- 
coastal Nicaragua. The largest single concentration is in 
'Hit li western Guatemala, but £1 Salvador has the highest national 
(about 140 per square mile). 

'b*re than one-half thife total population lives on the narrow Pacific 
which is probably not more than one-fiflh the total land area. 

» sUqic is higher and drier and consequently much more healthful. 
I lie areas of sparsest population arc the iow Yucatdn peninsula, except 
i‘'» ilu- nortli coast, and the large interior forests of eastern Honduras 
"■'I N'irarairua, Costa Rica and Panamd. In these same Caribbean low- 
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land areas, extending up through British Honduras, is most of the Negro 
population, latest arrivals in Central America by way of the West 
Indies. These have intermarried with the scattered hunting tribes of 
Indians who inhabit parts of the same region, notably the Mosquito, 
Paya and Carib. The Ncgro-lndiun cross is called zamho. The In- 
dians of the Caribbean coast depend upon agriculture in temporary 
forest clearings, with cassava as their chief staple, and ujjon hunting 
anti fishing. Negroes provide most of the labour for plantation and 
shipping operations. 

White descendants of the Spanish colonial settlers, with admixtures 
of other European stocks and usually a heavy infusion of native 
Indian and some Negro blood, especially in the Caribbean lowlands, 
make up the principal element of the population of Central America as 
a w'hole. There is great variation among the individual countries. 
Costa Rica has the largest population of pure European slock, mostly 
Spanish mixed with some English and German, concentrated on the cen- 
tral plateau and the Pacific slopes. There are barely more than 1,000 
Indians. More than half the inhabitants of the Caribbean lowlands 
are Negroes, most of them from the West Indies. El Salvador is a 
mestizo country, with almost no Indians. The largest Indian popula- 
tions are in Yucatan, Chiapas and Guatemala. In the latter two areas, 
these ])eople live mostly in the highlands, where there has been much 
physical and cultural blending with descendants of the early Spaniards. 
The distinction between the two groups is cultural rather than physical. 
A native non- Indian of predominantly European culture traits is called 
a Ladino, which is usually, though not necessarily, synonymous with 
mestizo. A person of “pure" Indian blood, by adopting a predominance 
ol traits derived from Europe, may become a Ladino. Latin-American 
censuses, following the lead set by Mexico in 1930, supplemented racial 
characteristics by cultural in enumerating the various elements in the 
population. 


Table Tl.— Political divisions of Central America!^ 


Country 

Area fin 
SC]. mi ) 

I*opulation 

Capital 
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1,'ition 
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xslSoo 

CamrMn he . 
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T 3 I, 4 lt 
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31,374 

Talusi 0 
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Villa Hermosa 
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C hiuiMs 



004,200 

Tuxtia Ciutif'Trcs 

38.462 

Ouintana Roo . 


10,1 

76,006 

C'hcturnal 

7,247 

(Vnttal American Republics 


8,674,7 »■? 



Guatemala . 


42,04? 

2,787,040 

Guatemala 

304.008 

Iloiuluras . 
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1,368,605 

TcKiiciKalna 

72.38s 

ICl Salvador 


13.170 

i. 8 .«is,yi 7 

San Salvador 

t 6 i, 05 I 

Nienrairtia . 


SLOO8 

1 , 057,043 

Managua 

100 , 3 .52 

rohln Rica. 

. 


800,87 s 

San Jos6 

86,000 

Panama 


8«,<;75 

805,285 

Puiutma 

127,874 

DrjHMidenl arras . 


0.2 j8 

H 0 , 7»4 



Hritisb Honduras 


8,860 

66,8q 2 t 

Belize 

31 , 8 R 6 t 

Canal Zone 


HOi 

.*»2.822 

(Balboa, chief town) 

4.z6a 

Grand lot.'ils . 

. 

JOT.Uoi 
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1 



*AU populaliim figures tqso ('ens\is unless otherwise indicated, 
tioso estimate. {1040 census. 


The highland Guatcmala-Chiapas Indians are among the most dis- 
tinctive and colourful people in the world. They speak about 20 dif- 
ferent dialects, most of them of the Maya linguistic stock, showing ex- 
traordinary local variations. In dress, economic pursuits and religious 
customs they arc equally varied. Their basic agriculture is highly de- 
velojH'd, mostly originating in that of their pre-Columbian ancestors. 
The ancient Maya developed an important series of domesticated plants, 
including varieties of maize, the principal staple crop, lima and kidney 
beans and probably types of sciuashcs, avocados, chilies and many other 
useful plants. These have been variously borrowed and distributed 
throughout the world since the conquest. Many old world crops were 
adopted in turn by the central American natives. Wheat is extensively 
grown in the higher mountains, but tropical wheat is usually low in 
gluten. Rice and sugar, coffee and bananas and many temperate fruits 
and vegetables have filled important economic roles among low and 
middle altitude exotics. 

The sheep of the highlands, the cattle of the drier areas — in fact, 
all livestock except turkeys and Muscovy ducks--camc to Central 
America from the old world. 

The Indians commonly specialize to a marked degree, both in agri- 
cultural products and in supplementary handicrafts. Of the latter, 
weaving is outstanding, having been developed to a high point of tech- 
nical perfection, artistic beauty and originality. One specialty, that of 
fashioning and decorating tree-calabash receptacles, is limited to a single 
locality in Guatemala. 

Such specialization has inevitably led to a vigorous development of 
local and intcrscctional trade and teeming weekly markets, economic 
nerve centres that have never-ending colour and variety, both as to 
products and their human vendors and consumers. 

Religious festivals, combining a veneer of Roman Catholicism over 
an impenetrable substratum of pagan rites, likewise stimulate periodic 
fairs, and the combination produces an unspoiled pageantry that is 
rarely equalled anywhere in the world. 

These Indians have no tribal organization nor any cultural differences 
based upon language. The municipios, the smallest civil administrative 
divisions, similar to townships, are the cultural units, within which 
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intcrmarriape (usually by common law) and the rites of relipious 
brothfi'huods are practised and costumes, economic pursuits and other 
cultural trails may be nearly uniform. These tend to differ sharply 
from one another, even amonp small adjacent municipio!:, cspt*cially 
those which are isolated by nipped, mountainous terrain, as in the 
vicinity of Lake Atitlan, Guatemala. 

Biiu.UK'.RAPiiY . — Geolofiy and Phyiiography : Charles Schuchert, His^ 
torifol Gf'olosy of the Antillean -Caribbean Region (ig.^ 5 )» l^e most 
comprehensive pccilopical study, includes extensive bibliopraphics sub- 
di\i<Ied by repions, of special value in palaecmtolopy and palaeopco- 
pnjphv; Oscar Sdimiedcr, Geofirafia de America, Spanish trans. by 
r. K.'llendriclis Perez, contains a useful section on Central America 
with a full bibliocraphv. 

Climates and Weather Types: Karl T. Sapper, Klimakunde von MH- 
trlamerika, vol. ii, part H, in Handbuch der KlimatoloRie, cd. by Wlad- 
iniir Kiippen and Rudolf Griper (1032), contains the most complete 
Statistical summary, description, cartopraphic delineation (small-scale) 
and bibliopraphy of the climates of C^mtral America; Robert I)c C. 
Ward and (’harles F. Rrooks, Climates of North America, vol. ii, part J, 
sec. 1, Ifandbuch der KlimatoloRie contains a chapter on Mexico, 

includiiip clirnatolopicai data, descriptitms, maps and bibliography for 
Mexican Central America; F. Webster MeUryde, “Studies in Guate- 
malan Meteorolopv,” bulletin of the American M eteoroloRical Society, 
in two pails (June and December i 042 )» contains microclinialolopical 
analysis and description, cspt'cjally of weather and scjisons, station data 
and large scale climatic map, of a typical area in Pacific Central 
America. 

Natural VvRetation and Soils: Frans Verdoorn (ed.), Plants and 
Plant Science in Latin America (1945)1 contains an csi»ecially wide 
selection of articles on natural and cultivated plants, vepetation, notes 
on forestry, conservation, botanical institution- an ! collections, peolopy, 
rlimatolopy and soils, with many <letailcd topical luliji<igraphies; Paul C. 
Standley, in Trees and Shrubs of Alexico (1920-20), flura of Costa 
Rica (1937-.)^'), Plora of Guatemala (with Julian A. Steyermark) 
(194G- ) and other volumes dealing with the tlora of mo'.t of the 

countiies of Central America, provides the basic relereiircs of great 
bibliographic as well as taxonomic and descriptive value. 

ArchaeoloRy and IJi\tory: Preconquest Period: H. J. Spinden, /iu- 
cient Civilizations of Mexico and Central Amerira, .?rd e<l. (1928), is 
of special value in Maya chronology ; among the l arlier works oi pcrinii- 
nent value concerninp the Maya and reluled (ullure.s are T. A. jovee, 
Mexican ArrhaeoloRV (1914), Central American and H>.d Indian 
ArchaeoloRV (1916) ami Maya and Mexican Art (1927); The Maya 
and Their NeiRhbors (A. M. Tozz<t memorial volume, by a number of 
authors) (1940) contain.^ a scries of articles on (’enlral American cul- 
tures by contemporarj' spcciuli.sts, with bibliographies; Sylvanus G. 
Morley, The Ancient Mava (1946), is a comprehensive study of the 
Maya, with extensive bibliography; J. H. Steward, {etl.) , Handbook of 
South American Indians, vol. iv (1948), contains a number of articles 
on Central American archaecilopy. 

Spanish Conquest and Colonial Period: G. Fernandez dc Oviedo y 
Valdes, Ilistoha Rencral y natural de las Indias (1851-55), is the earliest 
full account of the conquest period and is of special value as a basic 
reference; Bernal Diaz del Castillo, History oj the Conquest of New 
Spain (1917), is one of the most important first-hand accounts of the 
conqui:.st of Mexico; Frans BUim, Conquest of Yucatan (1936), excel- 
lent on this phase of the conquest, includes a valuable bibliography; 
Ricardo Fernandez (luardia, History of the Discovery ana Conquest of 
Costa Rica, Fng. trans. by H. W, Van Dyke (1913), and C. L. G. 
Anderson, Old Panama and Castilla del Oro (1911), cover the 
conquest of southeastern Central America, the latter with a full 
biljliography. 

Period of Independence: John L. Stephens, Incidents of Travel in 
Central America, Chiapas, and Yucatan (1841), and E. G. Squier, 
J'he Stales of Central America (1858), give good accounts of early and 
middle 19th-century Ccntnil America; H. H. Bancroft, History of 
Central America (188..-90), is a comprehensive basic work, of special 
bildiographic value; Joseph B. Bishop, The Panama Gateway (1913), 
M. W. Williams, AnRlo-American Isthmian Diplomacy i8i5-igt5 
(1916), and Miles P. DuVal, Cadiz to Cathay: The Story of the Long 
Struggle for a Waterway Across the American Isthmus (1940), are three 
ndercnces that deal with the transLsthmian transportation problem. 

Economic, Demographic and Geographical Publications: Few recent 
studies deal with Central America as a whole, so it is necessary here to 
Ibt mainly books on individual countries: Chester L. Jones, Caribbean 
Interests of the United States (1916), D. G. Munro, The Five Republics 
of Central America (1916), and Preston James, Latin America, rev. ed. 
(1950), contain general data and bibliographies. For individual coun- 
tries, see Erna Fergusson, Guatemala (1937) ; Chester L. Jones, Guate- 
mala, Past and Present (1940) ; F. W. McBryde, Solold (1933) and 
Cultural and Historical Geography of Southwest Guatemala (1947), 
c.specially for economic and cultural data on modern Indians and 
eth nobotany of the principal Indian region of Central America; Sol 
Tax, Penny Capitalism: A Guatemalan Indian Economy (1953) ; W. 
Vogt, The Foliation of El Salvador and Its Natural Resourc^is 
(1946); W. S. Stokes, Honduras: An Area Study in Government 
(^950) ; Che.stcr L. Jones, Costa Rica and Civilization in the Carib- 
bean (1935) ; J. B. Biesanz and M. Biesanz, Costa Rican Life (1944) ; 
W. Vogt, The Population of Costa Rica and Its Natural Resources 
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(7946) ; W. D. McCain, The United States and the Republic of Panama 
(1937). (F. W. McB.) 

CENTRAL AND NORTH AMERICAN LAN- 
GUAGES. The population of aboriginal America north of 
Mexico (about 1,150,000), at the time of the discovery of America 
by Columbus, .spoke an astonitshing number of languages, most of 
which arc still spoken, though in many cases by only a bare hand- 
ful of individuals. Certain of them, like Sioux and Navaho, aie 
still flourishing languages. 

They consist of a number of distinct stocks, which differ 
fundamentally from each other in vocabulary, phonetics and 
grammatical form. Some of these stocks, such as Algonkin, 
Siouan and Athaba.skan, con.sist of a large number of distinct 
languages; others secern to be limited to a small number of 
languages or dialects or even to a single language. The so-called 
“Powell classilkation'’ of languages north of Mexico recognizes 
no less than 55 of these “stocks” {see the revised map of 1915 
issued by the Bureau of American Ethnology), excluding Ara- 
wak, a South American stock originally represented in the West 
Indies and perhaps also on the southwestern coast of Florida. 

The distribution of these 55 stocks is uneven; 37 of them are 
either entirely or largely in territory draining into the Pacific, 
and 22 of these have a coast line on the Pacific. Only 7 linguis- 
tic stocks had an Atlantic coast line. Besides the Pacific coast, 
in the lower Mississippi and Gulf coast, languages of 10 slocks 
were spoken (apart from Arawak). The most widely distributed 
stocks arc: Eskimoan, which includes Eskimo dialects ranging 
from east Grcenlind west to southern Alaska and East Cai3e, 
Siberia, as well as the Aleut of Ala.ska Peninsula and the Aleutian 
Islands; Algonkinn, v.’hich embraces a large number of languages 
spoken along the Atlnnlic coast from eastern Quebec and Cape 
Breton Island south to the coast of North Carolina, in the in- 
terior of Labrador, in the northiTii part of the drainage of the St. 
Lawrence, in the country of the three U|)per Great Lakes and the 
upper Mis.^issiiipi. and west into the plains of the Saskatchewan 
and the upper Missouri; Iroquoian, which consists of language.'; 
originally spoken in three disconnected areas — the region of Lakes 
Eric and Ontario and the St. Lawrence, eastern Virginia and 
North Carolina, and the southern Alleghany country (Cherokee); 
Miiskogian (including Natchez), which occupies the Gulf region 
from the mouth of the Mississippi east into Florida and Georgia 
and north into Tennessee and Kentucky; Siouan, divided into four 
gcogniphically distinct groups — ^an eastern group in Virginia and 
North and South Carolina, a small southern contingent ’(Biloxi) 
in southern Mississippi, the main group in the valley of the 
Missouri (eastern Montana and Saskatchewan southeast through 
Arkansas), and a colony of the main group (Winnebago) in the 
region of Green Bay, Wisconsin; Caddoan, spoken in the southern 
Plains (from Nebraska south into Texas and Louisiana) and in 
an isolated enclave (Arikara) along the Missouri in North and 
South Dakota; Shoshonean, which occupies the greater part of the 
Great Basin area and contiguous territory in southern California 
and the southwestern Plains (Texas), also, disconnected from this 
vast stretch, three mesas in the Pueblo region of northern Arizona 
(Hopi); Athabaskan, divided into three geographically distinct 
groups of languages — Northern (the valleys of the Mackenzie 
and Yukon, from just short of Hudson’s Bay west to Cook Inlet, 
Alaska, and from Great Bear Lake and the Mackenzie delta south 
to the headwaters of the Saskatchewan), Pacific (two disconnected 
areas, one in southwestern Oregon and northwestern California, 
the other a little south of this in California), and Southern (large 
parts of Arizona and New Mexico, with adjoining regions of 
Utah, Texas and Mexico) — besides isolated enclaves in southern 
British Columbia, Washington and northern Oregon; and Salish* 
an, in southern Briti.sh Columbia, most of Wasliington, and 
northern Idaho and Montana, with two isolated offshoots, one 
(Bella Coola) to the north on the British Columbia coast, the 
other (Tillamook) to the south in northwestern Oregon. 

The remaining 46 stocks, according to Powell’s classification, 
in alphabetical order, arc: Atakapa (Gulf coast of Louisiana and 
Texas); Beothuk (Newfoundland; extinct); Chimakuan (north- 
western Washington); Chimariko (northwestern California); 
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CUnooh (lower Columbia river, in Washington and Oregon); 
ChiHtnacka (southern Louisiana); Ckumash (southwestern Cali- 
fornia) ; CoahuUtecan (lower Rio Grande, in Texas and Mexico) ; 
Coos (Oregon coast) ; Costanoan (western California south of San 
Francisco Bay); Esselen (southwestern California; extinct); 
IJaida (Queen Charlotte Isliuids and part of southern Alaska); 
Kalapuya (northwestern Oregon); Karankawa (Texas coast); 
Karok (northwestern California); Keres (certain Rio Grande 
pueblos, New Mexico) ; Kiowa (southern Plains, in Kansas, Colo- 
rado, Oklahoma, and Texas) ; Kootenay (upper Columbia river, 
in British Columbia and adjoining parts of Idaho and Montana) ; 
Lutmmi, consisting of Klamath and Modoc (southern Oregon and 
northeastern California); Maidu (eastern part of Sacramento 
valley, California) ; Miwok (central California) ; Piman or Sono- 
ran (southern Arizona and south into Mexico as far as the state 
of Jalisco); Porno (western California north of San Francisco 
Bay) ; Sahaptin (middle Columbia River valley, in Washington, 
Oregon and Idaho); Saiinan (southwestern Calif omia); Shastan 
or Shasta-Achomawi (northern California and southern Oregon) ; 
Takelma (southwestern Oregon); Tanoan (certain pueblos in 
New Mexico, Arizona, and originally also in Chihuahua, Mexico) ; 
Timuqua (Florida; extinct); Tlingit (southern Alaska); Toip- 
hnva (Texas); Tsimshian (western British Columbia); Tunica 
(Mississippi River, in Louisiana and Mississippi); Waiilatpuan, 
ronsisting of Molala and Cayuse (northern Oregon) ; Wakashan, 
consisting of Kwakiutl and Nootka (coast of British Columbia) ; 
WaJio (western Nevada and eastern California) ; Wintun (north 
central California); Wiyot (northwestern California); Yakonan 
a)»^egon coast V, Yana (northern California); Yakuts (south- 
central C'alifornia) ; Ynchi (Savannah river, in Georgia and 
South Carolina); Yuki (western California); Yuman (lower 
C(jlor:i(lo River Vtalley, in Arizona, southern California and south 
into all or most of lower California); Yurok (northwestern Cali- 
loriiiiij; Ziihi (pueblo of New Mexico). To these was later 
nil'lfd, as distinct from Yakonan, Siuslaw (Oregon Coast). 

rhis complex classification of native languages in North Amer- 
ica is very probably only a first approximation to the historic 
truth. There are clearly far-reaching resemblances in both struc- 
ture and vocabulary among linguistic stocks cla.s.sificd by Powell 
a.s genetically distinct. Certain resemblances in vocabulary and 
phonefies are undoubtedly due to borrowing of one language from 
another, but the more deep-lying resemblances, such as can be 
vl(‘nior)strated, for instance, for Shoshonean, Piman, and Nahuatl 
( Mexico) or for Athaba.skan and Tlingit, must be due to a com- 
mon origin now greatly obscured by the operation of phonetic 
laws, grammatical developments and losses, analogical disturb- 
ances, and borrowing of elements from alien sources. 

It is impossible to say at present what is the irreducible number 
of linguistic stocks that should be recognized for America north 
of Mexico, as scientific cotn|Kirative work on these difficult 
languages is still in its infancy. The following reductions of 
linguistic stocks which have been proposed may be looked upon 
as either probable or very possible: 1, Wiyot and Yurok, to which 
may have to be added Algonkian (of which Bcothuk may be a 
very divergent member); 2, Iroquoian and Caddoan; 3, Uto^ 
Aztekan, consisting of Shoshonean, Piman and Nahuatl; 4, Atha> 
haskan and Tlingit, with Baida as a more distant relative; 5, 
Mosan, consisting of Salish, Chimakuan and Wakashan; 6, Ata>- 
^opa, Tunica and Chitimacha; 7, Coahtdltecan^ Tonkawa and 
Karankawa; 8, Kiowa and Tanoan; 9, Takelma, Kalapuya and 
Coos-Siuslaw-Yakonan; 10, Sahaptin, Waulatpuan and Lutuami; 
II, a large group known as Hokan, consisting of Karok, Chima- 
nko, Shastan, Yana, Porno, Washo, Esselen, Yuman, Saiinan, 
Chumash, and in Mexico, Seri and Chontal; 12, Penutian, con- 
sisting of Miwok-Costanoan, Yokuts, Maidu and Wintun. 

A more far-reaching scheme than Powell’s, suggestive but not 
demonstrable in all its features at the present time, is Sapir’s. 

These linguistic classifications, shown in the next column, do 
not correspond at all closely to the racial or sub-racial lines 
that have been drawn for North America, nor to the culture 
areas into which the tribes have been grouped by ethnographers. 
Thus, the Athafaaskan stock counts among its tribes repres- 


Proposed Classification of American Indian Languages North of Mexico 
land Certain Languages of Mexico and Central America) 


I. Eskhno-Aleut 
II. Algonkin-Wakashan 


z. Algonkin-Ritwan 
(i) Algonkin 
(a) Bcothuk (?) 
(3) Ritwan 

(a) Wiyot 

(b) Yurok 


z. Haida 


2. Kootenay 

3. Mosan (Wakashan-Salish) 

(1) Wakashan (Kwakiutl- 
Nootka) 

(2) Chimakuan 

(3) Sahsh 


in. Nadene 

2. Continental Nadene 

(1) TUngit 

(2) Athabaskan 

IV. Penutian 


3. Chinook 


z. Californian Penutian 

(1) Miwok-Costanoan 

(2) Yokuts 

(3) Maidu 

(4) Wintun 
a. Oregon Penutian 

(1) Takelma 

(2) Coast Oregon Penutian 

(a) Coos 

(b) Siuslaw 

(c) Yakonan 

(3) Kalapuya 

V. Hokan-Siouan 

z. Hokan-Coahuiltecan 
A. Hokan 

(i) Northern Hokan 
TKarok 

(a>< Chimariko 

LShasta-Achomawl 


(b) Yana 

(c) Porno 

(2) Washo 

(3) Esselen- Yuman 

(a) Esselen 

(b) Yuman 

(4) Salinan-Scri 

(a) Saiinan 

(b) Chumash 

(c) Seri 

(5) Tequistlatecan 
(Chontal) 

B. Subtiaha-Tlappanec 

C. Coahuiltecan 

(i) Tonkawa 


Tsimshian 

5. Plateau Penutian 

(1) Sahaptin 

(2) Waiilatpuan (Molala- 
Cayuse) 

(3) Lutuami (Klamath- 
Modor.) 

6. Mexican Penutian 

(1) Mixe-Zoque 

(2) Huave 


(2) Coahuilteco 

(a) Coahuilteco 
proper 

(b) Cotoname 

(c) Comecrudo 

(3) Karankawa 


2. Yuki 

3. Keres 

4. Tunican 

(z) Tunica- Atakapa 
(2) Chitimacha 

5. Iroquois>Caddoan 

(1) Iroquoian 

(2) Caddoan 

6. Eastern group 

(1) Siuiian-Yuchi 

(a) Siouan 

(b) Yuchi 

(2) Natchez- 

Muskogian 

(a) Natchez 

(b) Muskogian 

(c) Timucua ( ?) 


z. Uto-Aztekan 

(1) Nahuatl 

(2) Piman 

(3) Shoshonean 


VI. AzteC'-Tanoan 

2. Tanoan-Kiowa 

(1) Tanoan 

(2) Kiowa 

3. Zuni (?) 


entatives of four of the major culture areas of the continent: 
Plateau-Mackenzie area, southern outlier of West Coast area. 
Plains area and Southwestern area. 

The aboriginal languages of North America differ from each 
other in both phonetic and morphological respects. Some are 
poiysynthetic (or “holophrastic”) in structure, such as Algon- 
kian, Yana, Kwakiutl-Nootka, or Eskimo. Others, like Takelma 
and Y'okuts, are of an inflective cast and may be compared, for 
structural outlines, to Latin or Greek; still others, like Coos, 
while inflective, have been reduced to the relatively analytic 
status of such a language as English; agglutinative languages of 
moderate complexity, comparable to Turkish, are common, say 
Shoshonean or Sahaptin. 

The term ‘^poiysynthetic” indicates that the language is far 
more than ordinarily synthetic in form, that the word embodies 
many more or less concrete notions that would in most languages 
be indicated by the grouping of independent words in the sentence. 
The Yana word ydbanaumawildjigummaha'nigi “let us, each one 
(of us), move indeed to the west across (the creek)!” is “poly- 
synthetic” in structure. It consists of elements of three types — 
a nuclear element or “stem,” yd- “several people move”; formal 
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dements of a modifying sort which cannot occur mdcpcni en y • j^ztec-Taman languages are moderately "polysyn- 

but which nevertheless express ideas that tJL many elements of 

r*-i Sy«nci»’^b.>w«n p.™ »rt,; ..k. r™ ». .? 


remhred bv jndcpt^ndvnt words {-hanauma- ‘cveryhoc/y, -uni- 
‘^across/' -dji- ''to the west/* -gwnma^ '‘indeed**). Such construc- 
tions are not umoinmoii in native America but are by no means 

universal i c ri 

I’honefitally those languages differ enormously. Some, liKe 
Pawnee tCaddoan stock), have a simple consonantal structure, 
others make all manner of tine ronsonantai discriminations and 
possess many strange types of consonants, such as voiceless /- 
sounds, "ghutali/ed’' Lonsonanl'^, and velar X’-sounds, that are 
inf refjiienl eKew’herc- Kiitchin.an Alhabaskan language of Alaska, 
possesses fio less than 55 toiisonanlal ‘'phi»nemcs,” distinct con- 
sonantal flerncnts of the total phonetic pattern. A considerable 
number of the native languages of North America arc pitch 
languages, /.c., they use pitch differences in otherwise similar 
syllables to make lexiial or grammatical distinctions. Such lan- 
guages are Tliiigit, Ath.ibaskan (certain dialects of this group have 
lost T)itch as an inherently necessary element of language), 
Takelma, Shasta-Achomawi, ^'uman, I'anoan. Navaho may serve 
as an example of such a pitch language. Every .«;yllable in its w’ords 
is definitely high or low in pitch, or, less frequently, has a falling 
or rising tone. Thus, /ji/zi* means *‘his nostril*' if the two syllables 
have a high tone, “his face’’ if they have a low tone, and “at his 
wai.st, centre” if the first syllable is low and the .second high; 
ydcid means “you pour it (sandy mas.s) down’’ if the first .sylla- 
ble is low and the second high, but “1 have poured it down” if 
both are low. 


rediijdication, compounding of stems and nominal incorporation; 
and i)os.sess many postpositions. Pronominal elements, in some 
cases nouns, have different forms for subject and object but the 
subject is not differentiated, as in types I. and IV., for intransitive 
ami transitive constructions. (E. Sa.) 

Bibljocraphy.— J. W. Powell, “Indian Linguistic Families of 
America north of Mexico,” Bureau of Ethnology, 7^1 Annua/ Report, 
nn 1-142 (VViLshington, i8yi); Franz Boas, “Handbook of American 
Jneiian Languages,” Bureau of American Ethnology, Butt. 40 (pt. j, 
igii* pt 2, 1922); P. Rivet, “Langucs de rAmerique du Nord,” 
pp. 607-628 of A. Mcillet et M. Cohen, “Lm Langues du Monde 
(Paris, 1924)* 

Mexican and Central American Languages.— The classi- 
fication of the native languages of Middle America is not in 
quite so advanced a stage as is that of the many languages 
sjKikeii north of Mexico. The languages are, some of them, 
spoken by large populations, numbering millions, as in the 
case of Nahuatl (or Mexican) and the Maya of Yucatan; others 
arc confined to very small groups, like the Subtiaba-Tlappanec 
of Nicaragua and Guerrero, or are extinct, as is Wai’euri in Lower 
California. Nahuatl, Maya (with Quiche, Kekchi, and Cakchiquel, 
which belong to the Mayan stock), and Zapotec were great culture 
languages which had develojicd iilcograpliic methods of writing. 

The languages of Middle America may be conveniently grouped 
into three main sets; A., southern outliers of stocks located 


The six major linguistic groups of Sapir’s scheme may be 
characterized as follows: 

I. The Eskimo- Aleut languages are “polysynlhetic” and in- 
flective; use suffixes only, never prefixes, reduplication, inner 
stem modification, or compounding of independent stems; have a 
great elaboration of the formal asjiect of verb structure, partic- 
ularly as regards mode and person; and make a fundamental 
di.stinction between the transitive and intransitive verb, to which 
corresponds the nominal case distinction of agcntivc-genilivc and 
absolulivc (or objective). 


chiefly north of Mexico; li., slocks spoken only in Mexico and 
Central America, so far as is knowm at present; C., northern 
outliers of South American stocks. It is quite jirobable that rela- 
tionships will eventually be discovered between some of the 
languages of group B and languages lying further north. 

To group A belong three distinct stocks : Uto-Aztekan, with two 
subdivisions, Sonoran (or Piman)^ spoken in a large number of 
dialects in northern Mexico, and Nahuatl (or Azlek), sfwkcn 
in central Mexico and in a num!)er of isolated southern enclaves 
— the Pacific coast of Oaxaca (Pochutla), three disconnected 


II. The AlgonkinAV akashan languages, too, are “polyssynthetic” areas in Salvador and Guatemala (Pipil), two areas in Nicaragua 

and, e.specially as regards Algonkian, inflective; make use of and one in Costa Rica (Nicarao), and the Chiriqui region of 
sulfixes, to a much less extent, particularly in Algonkian and Costa Rica (Sigua), of which dialects Nicarao and Sigua are 
Rilw^an, of prefixes; have important inner stem modifications, in- now extinct — with Cuiilateco of Michoacan as a doubtful mcm- 
cluding reduplication; have a weak development of case; and ber of the stock; IJokan-Coahuiltecan, represented by llokan 
illustrate to a marked degree the proce.ss of building up noun propier, which includes Seri (coast of Sonora), Yuman (in 
and verb themes by sufiixing to stems local, instrumental, adver- Lower California), and Tequistlatcco or Chontal (coast of 
bial, and concretely verbalizing elements. Oaxaca), by CoahuUtecan (Pakawan), of the lower Rio Grande, 

III. The Nadcne. languages, probably the most specialized of and by Subtiaba-Tlappanec, which is spoken in two small areas 
all, arc tone languages and, while presenting a superficially “poly- in Guerrero, one in Salvador, and one in Nicaragua; and Athabas- 
synthetic” aspect, are built up. fundamentally, of monosyllabic kan (Apache tribes of Chihuahua and Coahuila). 

elements of prevailingly nominal significance which have fixed The Middle American languages propxir (group B) may, with 
order with reference to each other and combine into morp)holog- reservations, be classified into 15 linguistic stocks, which in 
ically loose “words”; emp)basizc voice and “aspect” rather than alphabetic order, are: Chinantec (Oaxaca and western Vera 
tense; make a fundamental distinction between active and static Cruz); Janambre (Tamaulipas; extinct); Jicaque (northern 
verb forms; make abundant u.se of postpositions after both nouns Honduras); Lenca (Honduras and Salvador); Mayan (Yucatan 
and verb forms ; and compmund nominal stems freely. The radical and neighboring states of southern Mexico, British Honduras, 
element of these languages is probably always nominal in force western Honduras, and Guatemala), with 'an aberrant dialect 
end the verb is typ)ically a derivative of a nominal base, which group), Huastec, in the northeastern coast region of Mexico 
need not be found a.s such. (Vera Cruz, San Luis Potosi, Tamaulipias) : Miskito-Sumo- 

IV. The Penutian languages are far less cumbersome in struc- Matagalpa, con.sisting of three distinct language groups: Miskito 
ture than the preceding three but are more tightly knit, p)resent- (coast of Nicaragua and Honduras), Sumo-Vlua (eastern Nita- 
ing many analogies to the Indo-European languages; make use of ragua and southern Honduras), and Matagalpa (Nicaragua; a 
suffixes of formal, rather than concrete, significance; show many small enclave, Cacaopera, in Salvador); Mixe-Zoque-Ihuivc, 
t\T:jes of inner stem change; and possess true nominal cases, for spoken in four disconnected groups, Mixe-Zoque (Oaxaca, Vera 
the most pKirt.^ Chinook seems to have developed a secondary Cruz, Chiapas, and Tabasco), Tapachultec (southeastern Chiapas: 
“p>oly.synthetic” form on the basis of a broken down form of extinct), Aguacatec (Guatemala, extinct), and Iluave (coast of 
Penutian; while Tsimshian and Maidu have probably been con- Oaxaca),- Mixtec-Zapotec, a group of languages that some con- 
siderably influenced by contact with Mosan and with Shoshonean sider as comp>osed of four indcpxindent stocks: Mixtec (Guerrero, 

Puebla, and western Oaxaca), Amusgo (Guerrero and Oaxaca 

V . The Hokan-Mouan languages are prevailingly agglutinative; Zapotec (Oaxaca), and Cukatec (northern Oaxaca) ; Olive (Tam- 
tend to use prefixes rather than suffixes for the more formal aulip)as; extinct); Oiomian, consisting of three distinct groupjs: 
elements, particularly the pronominal elements of the verb; dis- Otomi (large part of central Mexico), Mazatec (Guerrero, 
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Puebla, Oaxaca; includes Trigue and Chocho), and the geo- 
graphically distant Chiapanec-Mangue {Chiapanec in Chiapas; 
jifangue and related languages in three disconnected areas in 
Nicaragua and Costa Rica) ; Paya (Honduras) ; Tarascan 
(Michoacan); Totonac (Hidalgo, Puebla, and coast of Vera 
Cruz); Watcuri (southern part of Lower California; extinct); 
Xinca (southeastern Guatemala). 

The outliers from South America are two: Carib (coast of 
Honduras and British Honduras; transferred in post-Columbian 
times from the Antilles); Chibchan (Costa Rica and Panama). 
In the West Indies two South American stocks were represented, 
Carib and Arawak, the latter constituting an older stream which 
had overrun the Greater Antilles and penetrated into Florida. 

As to the languages of group B, some connect Chinantec, 
Mixti'c-Zapotec, and Otomlan in one great linguistic sU>ck, 
Mixtec-ZapoteC‘Otomi, Both Xinca and Lenca (also Paya and 
Jiiucjuc?) may be remote southern outliers of the Penutian 
languages of North America. WaYcuri may have been related to 
\'unian. It is by no means unlikely that such important Middle 
American stocks as Mayan, Totonac, and Tarascan may also 
Iw.Iong to certain of the larger stock groupings that have been 
.'Uggc^tecl for North America; e.g., Maya may fit into the Hokan- 
>iou;in framework, Tarascan into Aztek-Tanoan. 

Middle America, in spite of its special cultural position, is 
distinctly a i)art of the whole North American linguistic complex 
..[,d is connected with North America by innumerable threads. 
Dm ihe other hand, there seems to be a much sharper line of 
linguistic division, distributionally speaking, between Middle and 
MJLiih America. This line is approximately at the boundary be- 
twi-en Nicaragua and Costa Rica; allowances being made for 
Niihuatl and Otomian enclaves in Costa Rica and for an Arawak 
loJony in Florida, we may say that Costa Rica, Panama, and 
ihc West Indies belong linguistically to South America. The 
ChilKhan, Arawak, and Carib stocks of the southern continent 
wcif obviously diffusing northward at the time of the Conquest, 
biji cvideme seems to indicate that for Mexico and Central 
\rmTi(a u.-) a whole the ethnic and linguistic movement was from 
lu south. Middle America may be looked upon as a great 
[)iukc.f for the reception of a number of distinct soulhward-mov- 
iim peopk'.s and the linguistic evidence is sure to throw much 
ii^hl in the future on the ethnic and culture streams which 
travcrsi^d these regions. 

'lv\o linguistic groups seem to stand out as archaically Middle 
American: Miskito-Sumo-Matagalpa, in Central America, and 
Mixie<-/.apotei-Otomi, with its center of gravity in southern 
Mexito. The latter of these sent offshoots that reached as far 
soiiih as Costa Rica. The Penutian languages, centered in Oregon 
anil California, must early have extended far to the south, as they 
“leiii to be represented in Mexico and Central America by Mixe- 
Zoque, Huave, Xinca, and Lenca. These southern offshoots are 
now cut from their northern cognate languages by a vast number 
01 intrusive languages, c.g., Hokan and Aztek-Tanoan, The 
Ma>’an languages, apparently of Hokan-Siouan type, may have 
ilrifted south at about an equally early date. Presumably later 
ih.in the l*cnutian and Mayan movements into Middle America 
is the Hokan-Coahuiltecan stream, represented by at least three 
tlisiinct groups — Coahuillecan (N.E. Mexico), Subtiaba-Tlap- 
juiitcc (Guerrero, Nicaragua), and a relatively late stream of 
Hokan languages proper (Yuman; Seri; and Chontal in Oaxaca). 
Not too early must have been the Uto-Aztekan movement to the 
south, consisting of an advance guard of Nahuatl-sjwaking tribes, 
a rear guard of Sonoran-si^caking tribes (Cora, Huichol, Tara- 
luimare, Tepchuane). The Nahuatl language eventually pushed 
M'UTh as far as Costa Rica. Last of all, the Apache dialects of 
t hihuahua brought into Mexico the southernmost outpost of the 
Nadcne group of languages, which extend north nearly to the 
Aritit. (E. Sa.) 

IiiRi.ror.R\piiY.— C. ITiomas and J. R. Swanton, “Indian Languages 
yf Mexico and Central America and their Geographical Distribution, ’’ 
hurcau of American Ethnology, Bull, 44 (Washington, iQii); W. 
Lehmann. Zentral-Amerika, I. Theil, “Die Sprachen Zentral-Amerikas” 
'Berlin, 1920) ; P. Rivet, “Langues de FAmirique Cenlralc,” pp. 62^ 
of A. Meillet et M. Cohen. Less Longues du Monde (Paris, 1024). 


CENTRAL BANK. Central banks are institutions charged 
with the function of regulating the supply, cost and use of money 
with a view to promoting national and international economic 
stability and welfare. They differ from other banking institutions 
in that they are vested with the public inlere.st and are not oper- 
ated primarily as profit-making business enierjjrises. 

Evolution. — Modern central banks are the outcome of a long 
evolution. Originally many of them were established for the pur- 
pose of serving the state by extending loans and of providing 
currency of uniform value in adequate amount for the needs of 
the country. They became the principal, in many countries the 
only, issuers of paper money. In modern limes the principal func- 
tion of central banks is regulation of the supply and use of money 
in the service of commerce and industry, but in limes of emer- 
gency, such as war, they become in the main instruments for 
facilitating government finance. 

Heavy reliance on central banks for government financing 
during World War I and the inflationary excesses which subse- 
quently developed led to a movement for strict limitation of gov- 
ernment borrowing from central banks, but the necessities of 
World War II largely subordinated such limitations. In wartime 
the central bank, as all other institutions, must support the gov- 
ernment’s war needs and its stabilizing function becomes second- 
ary to this puri:>ose. 

During the 1920s and 1930s most countries went through booms 
and depressions caused largely by nonmonetary factors and not 
traceable to variations in the supply or cost of money. The view- 
point gradually developed that a central bank is but one of many 
public agencies which must act in concert if the purpose of estab- 
lishing and maintaining a stable and expanding volume of national 
income and a rising level of economic wellbeing is to be achieved. 

Older Institutions have nothing in their charters indicative of 
the broad modern concept of central bank functions, but in prac- 
tice it has been widely recognized. In charters of more recently 
established central banks, such as the Bank of Canada, it is 
explicitly stated. 

Functions. — ^With these broad objectives as their goal, central 
banks have the following (mncipal functions and authorities: 
(i) creation of money by issuing notes and by creating bankers’ 
balances which through custom or law must be held by com- 
mercial banks as reserves in an amount proportionate to their 
liabilities; (2) Influencing the volume, cost and use of money by 
exf>andiiig and contracting bankers’ cash, or reserves. This the 
central bank accomplishes by establishing and varying the rate at 
which it will make advances or discounts on the initiative of com- 
mercial banks or the market ; by purchasing or selling on its own 
initiative such securities as government obligations and accept- 
ances (or bills), and, in some countries, principally the United 
States, by increasing or decreasing the ratio of re.serves to deposits 
that commercial banks arc required to hold. (3) In addition to 
these general influences on the use of money, some central banks 
have the power to influence specific uses of money. For example, 
in the United States the Federal Reserve board of governors has 
authority to prescribe margins for stock market loans, and also 
(on an emergency war basis) to regulate certain types of con- 
sumer credit. In some countries limited selective regulation of 
the use of money is undertaken by varying the rate at which 
paper originating from different types of transactions will be dis- 
counted by the central bank. Central banks (4) serve as fiscal 
agents of the government; (5) perform numerous services for 
the banking system, among which the most important is check 
clearance; (6) serve as correspondents of central banks of other 
countries; and (7) supervise banks with a view to enforcing com- 
pliance with banking laws and maintenance of sound banking 
conditions. This function is perfonned by central banks of differ- 
ent countries in different w^ays. In England, for example, which 
has a highly centralized branch banking system, the central bank 
performs this function largely through its informal but potent 
influence on the management of the joint-stock banks. In the 
United States, where the vast majority of more than 14,000 
banks are independent, responsibility for bank supervision is 
vested in the central bank by law ; it is, however, shared with certain 
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Other government agencies. 

Banks of issue. — Most central banks hold a monopoly of note 
issue, which in the case of some older institutions was acquired 
by gradual absori;)tiun or extinction of rival issues. In modem 
times the notes of new central banks may be launched while the 
circulation of older currency, issued by banks or government 
treasuries, continues temporarily or permanently. 

Up to the end of 1944, national governments of the following 
countries had granted a monopoly of i.ssue to their central banks: 
Europe: France, Kelgium, the Netherlands, Switzerland, Norw^ay, 
Sweden, Denmark, Finland, Estonia, Latvia, Lithuania, Spain, 
Portugal, Italy, Hungary, Poland, Czechoslovakia, Bulgaria, Ru- 
mania, Yugoslavia, Greece, Albania; Middle East: Turkey, Egypt, 
Iran; Far East and Oceania: China (monopoly to Central Bank 
of China, 194-1), Japan, Australia, New Zealand; Africa: Union 
of South Africa; North and Central America: Mexico, Costa 
Rica. Nicaragua, Guatemala, El Salvador; South America: Argen- 
tina, Bolivia, Chile, Colombia, Ecuador, Peru, Paraguay (1943). 
Venezuela ( 1939)- 

Colonial central banks or banks of issue exist in some French, 
Belgian, Dutch, Portuguese and Japane.se colonics. In 1944 Ihe 
Caisse Centrale de la France d'Outre-Mcr (formerly “Caisse 
Centrale de la France Libre”) was authorized to function as a 
central bank of a unique type, directing the credit policy of 
colonial banks of issue in Free French territory. 

Some leading central banks do not (1945) have a monopoly of 
note i.ssue. Note circulation of the 12 Federal Reserve banks of 
the United States, Dec. .^1, 1944, amounted to $21,482,000,000 
while other paper currency (silver certificates of the U.S. treas- 
ury and other note issues of the government) amounted to $2,- 
615,000,000, only part of which was to be retired. 

The Bank of England has a monopoly of note issue for England 
and Wales but eight Scottish banks have fixed quotas totalling 
£2,676,350 and quotas of six banks in Northern Ireland totalled 
£2,197.792 (approved by treasury up to Dec. 23, 1944). Issues ex- 
ceeding these quotas must be covered by gold or other legal 
tender. After the opening of the Bank of Canada in 1935, char- 
tered bank notes were being reduced by schedule and were 
eventually to be taken over by the central bank. A similar 
situation existed in Eire after the Central Bank of Ireland >vas 
established in 1942. In British India, government notes circulate 
with those of the reserve bank. Currency of the State Bank of 
the U.S.S.R. serves only as bank or deposit currency. The circu- 
lating medium, besides coin, is rouble notes of the state treasury. 
Gemiany’s note circulation (1944) included, besides Rcichsbank 
notes, the notes of the Deutsche Rentenbank, the issue of which 
was extended by decrees of 1930 and 1939. 

During World W^ar 11 the axis powers set up in several occu- 
pied countries new banks of issue or central banks whose notes 
were designed to sui>ersedc the national currency. Di.s()o.sal of 
these superimposed currencies, as well as of the military currency 
circulated by Germany and J.apan in occupied countries and by 
the allies in liberated countries, presented a complicated postwar 
problem. 

Relation to the State. — ^Relation of the central bank to the 
state, more particularly to the fiscal authority, varies from coun- 
try to countr>^ but in general the central bank has responsibility 
for the volume and cost of money, while the fiscal authority has 
resDonsibility for meeting government expenses through taxation 
and borrowing. It is generaUy believed that, .since the two func- 
tions and responsibilities are distinct and may at times indicate 
different courses of action, the public good is served best by keep- 
ing them in separate institutions. It is increasingly recognized, 
however, that while the central bank has the obligation to formu- 
late its policies in accordance with its own judgment and in 
ordinary times should have a large measure of autonomy, in 
times of national emergency the will of the fiscal authority must 
prevail. At such times the central bank must function chiefly as 
an advi.ser, the degree of its influence depending on the confidence 
which it commands w^ith other branches of the government and 
the general public. 

In some countries the central bank is owned in whole or in 


part by the state, in others it is privately owned. Private owner- 
ship of central banks, however, is in effect merely a contribution 
of private capital to a public institution operated for a public 
purpose. 

Economic Intelligence^ — ^Enlargement of the objectives which 
the central bank must aim to achieve has resulted in increasing 
emphasis on the maintenance of effective economic intelligence 
services at central banks. The interrelationships of economic 
forces make it necessary for the policy-making authorities of 
central banks to keep abreast of all important economic develop- 
ments, domestic and foreign, with a view to enabling them not 
only to determine their own policies in the light of all available 
facts and analyses, but also to be in a position to give sound 
counsel to other public bodies that formulate other phases of the 
nation s interrelated economic policies. 

(See Banca dTtalia; Banking; Bank of England; Banque 
DE France ; Money.) 

Bibliography. — Annual reports and other publications of central 
banks; M. H. de Kock, Central Banking (1939) ; Staff members, Board 
of Governors, Federal Reserve System, Banking Studies (1941); Sir 
John Clapham, The Bank of England (1944). (£. A. Or.) 

CENTRAL ELECTRICITY BOARD. A British body 
corporate appointed by the minister of transport under the terms 
of the Electricity (Supply) Acts, 1926 and 1935, to organize and 
control the generation of electricity throughout Great Britain. 
This it has effected by means of the “grid” system {see Elec- 
tricity Supply: Commercial Aspects) which, con.structcd at a 
cost of some £30.000,000, at the end of 1938 comprised 4,378 mi. 
of transmission lines and 304 switching and transforming stations 
with an aggregate transforming capacity of 10,422,000 kva., and 
during the year had an output of 24,376,000,000 units compared 
with the 4,016 units sold in the same area in 1935. The board 
consists of a chairman and seven memViers; the f:rst chairman, 
Sir Andrew Duncan, was succeeded in 1935 by Sir Archibald 
Page, the former chief engineer and manager. The board has 
borrowing powers up to £60,000,000. Annual reports and state- 
ments of accounts are published. 

Before the passing of the 1926 act there were over 500 uncon- 
nected generating stations in Great Britain, 32 of which supplied 
half the power; by means of the act much of the capital extrava- 
gance entailed by this lack of co-ordination was eliminated, the 
general level of the cost of production was lowered, and the 
availability of electricity throughout the country increased; the 
larger and more efficient generating stations became “selected 
stations” and were interconnected by the grid with each other and 
with the systems of authorized undertakers not owning selected 
stations, and great economies were effected by the use of the 
more efficient stations for the long-hour or base load and the re- 
striction of the u.se of the less efficient stations to the short-hour 
or peak load, many of these latter being completely closed during 
the summer months. The output of all selected stations is pur- 
chased by the board and is sold by them to the distributing 
authorities, including the owners of the stations themselves, at a 
tariff fixed by the board and approved by the Electricity Com- 
missioners; authorized undertakers have the right to demand 
supplies from the board, and under the 1935 act the board is 
emfiowered to supply electricity to railway companies for trac- 
tion purposes, which it now does in the case of the Southern 
railway. 

At the end of 1938 the selected stations numbered 137 with a 
total installed capacity of 8,264,160 kw. (as against 3,096,000 kw. 
in 1925), and the board controlled in addition 35 non.selected 
stations, the operation of the whole 171 being so controlled that 
only 30 ran for the full year. Of the 560 distributing undertakings 
217 were sufiplied directly and a further 300 indirectly by the 
board, which in 1938 produced 97.2% of the electricity consumj)- 
tion of the country. 

The offices of the board are in Trafalgar Buildings, Charing 
Cross, London. 

CENTRAL FALLS, a city of Providence county, Rhode 
Island, U.S.A., on the Blackstone river, 5 mi. N. of Providence; 
served by the New York, New Haven and Hartford railroad. The 
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population in ig5o was 23,550; in 1940 it was 25,248 by federal 
rensus. The river furnishes water power for large manufacturing 
industries (chiefly cotton mills). A settlement was made there 
jhout 1763* 

About 1780 a chocolate mill was creeled, and until 1827 the 
town was called Chorolateville. It was incorporated as the Central 
Kails Fire District of Smilhfleld in 1847, and in 1896 was chartered 
.IS a city. 

CENTR^IA, a city of routhem Illinois, U.S., about 60 
mi. E. of Saint Louis, in Marion and Clinton counties. It is on 
[fderal highway 51 and state highway 161, and is served by the 
lllinoi*? Central, Burlington, Southern and the Missouri-Illinois 
railways. The population in 1950 was 13,863. 

('fiilralia is in a fertile fruit-growing and dairying region, and 
rhi-re arc coal mines and oil wells in the vicinity. The city has 
;i large wholesale trade. Two of the railroads have division repair 
siu)!)** there, and there are several other manufacturing industries. 

Centralia was founded in 1853 by the Illinois Ontral Railroad 
( ompany, and was chartered as a citv in 1859. 

CENTRALIA, a city of Lewis county. Washington, U.S., on 
the Pacific highway, about halfway between Seattle and Port- 
land It is .served by four transcontinental railways: the Chicago, 
Milw.'iukec, St. I*aul and Pacific; the Great Northern; the North- 
TT!! Pacific and the Union Pacific. 'Fhe population was 8.657 
Ml and was 7.414 in 1940 by the federal census. Chehalis, 
lilt' roiinty seat, lies 4 rni. S., and between the two cities are the 
MJiiihwe.^tern Wa.shinglon fairgrounds. Ontralia has saw and 
‘^hirmle mills, furniture and concrete culvert factories and rail- 
road shiips, and gloves, shoes, knit goods and bakeiy* supplies are 
produred. In Burst park, it mi W\ of the city, is a blockhouse 
hnili by the early settlers as a stronghold against the Indians. Cen- 
ftali.i i** situated on the Cochrain Donation claim. It was laid out 
i)\ George Wa.shington, a foniier Negto of (\k brain, who became 
the owner of the land on the death of his master in 185.1, and at 
ir.'.t it was called W'ashington's Addition. Later it was known for 
,j lew >'ears a.^ Skookunichuck Station, and then as Center\’ille, un- 
til the present name was adopted in 1887. In 1914 a commis.sion 
ill! Hi of government was adopted The municipal water and 
power .system is operated by fhe city. Once <lependent upon 
UiirdaT industry, the main industries are now railroading and 
ret.iil trade. 

CENTRAL INDIA, the name given by the British to a 
of Indian slates which formed a .separate agency until 
Imli.i's independence. Ontral India must not be confu.sed with 
the Geniral Provinces. It consisted of two large detached tracts 
uMjntry which, with Jhansi as a pivot, .spread outward east 
u!ul we-t into the petiinsula, reaching northward to within about 
mi of Agra and .southward to the valley of the Nerbudda and 
the \ indhya and Satpura ranges. On the north and northea.st it 
w i- hounded by the United Provinces; on the west and .southwest 
l>' kajputana and part of the Bombay Presidency; on the south 
and east by the Ucntral Provinces and Chola Nagpur; the Jhan.si 
di^tria of the United Provinces and the Saugor district of the 
Central Provinces separated the two tracts. 

Before the icmoval of Gwalior from the agency in 1921 Cen- 
tral India could be roughly described as an enormous triangle 
with the Nerbudda and Son rivers forming its hypotenuse, and 
ha\ing for one side the valley of the Ganges and for the other 
th<‘ ('hambal river and the Chittor hills. The Central India 
ai.n*Tuy, therefore, w'as not a compact administration but a col- 
of states vary’ing in area, revenue and population, and in 
thrir relationship to the paramount power. All, however, were 
Mjhj(‘ct to the political control of the re.sident, or agent to the 
gi'vcrnor general, who had his headquarters at Indore. Accord- 
to the 1Q41 census the total area of the agency was 52,047 
"Mini .-ind the total population 7,506,427. 

History. — In the 7th centuo^ B C. northern India and part of 
Deccan were divided into 16 princii>alitics, the 16 Maha- 
/ ' nf (he BuddhLst Anguttara Nikdya. Two of the more 
ii' i-m icint of these kingdoms, Avanti w’ith its capital at Ujjain and 
^ of which the chief town was Kausambhi, roughly corre- 
'I'OTulpd to the territories included in the Central India agency. 


These two kingdoms were later incorporated into the vast Maurya 
empire of Chandragupta and Asoka. 

From the Junagadh rock inscription it may be inferred that in 
the 2nd century a.d. Rudradaman, the greatest of the western 
satraps, ruled over Avanti, that is, ea.stcrn and we.stern Malwa. 
Both Avanti and Vatsa were included in the (lUpta empire under 
Chandragupta II (c. 385-c. 413). Although the extent of llar- 
sha’s dominions in the first half of the 7th century is a matter 
of controversy, modern opinion inclines to the view that they 
embraced these two areas. In the 9th century Central India 
formed a bone of contention between the Gurjara-Pratiharas of 
Kanauj and the Rashtrakiitas of the Deccan. The evidence is 
conflicting as both sides boast of their victories, but it appears 
to have been an indecisive conflict with the Nerbudda as a 
fluctuating frontier. It W'as not until the early T3th century that 
the Moslem invaders began to penetrate into Central India. 

In 1234, lltutmi.sh, the sultan of Delhi, entered Malwa and 
captured Bhilsa and Ujjain. With the decline of Tughlak power 
tow’ard the end of the next century. Central India no longer 
acknowledged the suzerainty of Delhi and was divided into in- 
dei>endcnt kingdoms, the most important of which was the Mo.s- 
lem kingdom of Malwa. Malwa’s independence came to an end 
in 1562 when it was conquered by Akbar. It remained a province 
of the Mogul empire until the decline of Mogul power in the 
first half of the iSth ccntur>\ when (Central India was overrun by 
the Marathas who had rebelled against the central government 
of Delhi. Central India was dominated by the Maratha peshwas 
until the third battle of Panipat (1761 ), after which it was .split 
up among the Maratha generals, the most important of whom 
were Sindhia of Gwalior and Holkar nf Indore. 

The marquess W'ellcsley was the first governor general to fed 
that it was impossible to live in amity with the Marathas and 
that the time had come tor the British to stand forth as the para- 
mount power. He therefore declared war on their chiefs but was 
recalled before he was able completely to crush their iwwcr. His 
immediate successors adopted a policy of nonintervention with 
the result that Central India became a prey to anarchy and was 
continually rax aged by plundering bands of Pindaris and Pathans 
whom the Maratha.s were powerless to control. It was left for 
the marque.ss of Hastings to complete the work of Welle.slcy; and, 
by 181 8. these robber bands and their protectors, the Marathas, had 
been cru.shed. As a result of this campaign the British became the 
paramount power in India south of Sind and the Punjab, llie set- 
tlement and pacification of Central India after this campaign was 
the work of Sir John Malcolm. Between 1830 and 1835 the Thugs 
who infested this area were suppressed by Capt. (afterward Sir) 
William Slecnian. Apart from di.sturbances during the Mutiny of 
1857 f'entral India under British rule enjoyed unbroken iwace. 

The term Central India was officially applied at first to Malwa 
alone; but in T854 Bundelkhand and Bagbclkhand were added 
to Malwa to form the Central India agency, and Sir Robert 
Hamilton was appointed agent to the governor general. In 1901, 
for administrative puriK)ses, it was divided into the following eight 
units, two of which were c]a.sscd as residencies and six as agencies: 
(i) Gwalior residency (Gwalior state and 11 small .states and 
estates); (2) Indore residency (Indore state and 2 estates); (3) 
Bagbclkhand agency (Rewa stale and 11 minor states and es- 
tates); (4) Bhopal agency (Bhopal state and 21 minor states and 
estates); (5) Bhopawar agency (Dhar and Barwani slates and 
20 minor slates and estates); (6) Bundelkhand agency (Datia, 
Orchha, Samthar, Charkhari, Chhattarpur and Panna states and 
17 minor states and estates); (7) Indore agency (Dewas Senior 
and Dewas Junior and 4 estates) ; (8) Malwa agency (Jaora and 
Ratlam states and 12 estates). 

The chief administrative changes after 1901 wwe: (i) the 
abolition of the Indore agency in 1907 and ils amalgamation with 
the Malwa agency; (2) the removal of Gwalior from the agency 
in 1921; (3) the amalgamation in 1931 of the Bagbclkhand and 
Bundelkhand agencies. 

After the achievement of Indian independence the Central India 
agency was divided into two separate administrations: Madhya 
Bharat {q.v.; the united state of Gwalior, Indore and Malwa); 
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and Vindhya Pradesh (which includes the 25 states of Baghel- 
khand, and lJundcIkhand, of which Rewa is the largest). Bhopal 
{q.v. ) was detached to form a separate entity. 

liini.iovAiiWiw.- Adniinrstralwn Reports (Indore, 1866 ff.) ; J. C. 
Grant Duff, .1 Ifistoty of the Mahrattas, 2 vol. (London, 1921); 
J. Maiiolm, A Metnoir of Central India, 2 vol. (London, 182.O ; H. T. 
Prinsep, IJhtory of the fransadiom in India, During ike Administra- 
tion of the Marquis of Hastings, 2 voi. (I^ondon, 1825) ; and R. Sinh, 
Mahvain Transition (Bombay, (C. C. D.) 

CENTRAL PROVINCES AND BERAR, a former prov- 
ince of British India and (from 1947 to 1950) of the dominion 
of India: from Jan. sb, 1950. a “part A” (covertior's) state of 
the republic of India under the name of Madhya Pradksh. The 
Central Provinces of India were formed in T8f)2, and were aug- 
mented in 1903 by the Hyderabad assigned districts of Berar, 
which in 1902 had been lea.sed in peri^etuity to the British govern- 
ment by tile nizam, at an annual rent of 2$ lakhs of rupees. In 
1905 most of the Sarnbalpur district and five Oriya -speaking .states 
were transferred to Bengal, and five Hindi -sjieakiiig states from 
t'hota JSagjiur received in e.\change. 'I'he province, therefore, 
now con.si.sted of the four division.^ of jubbulpore, Nagpur. Chhat- 
tisgarh and Berar, which were divided into the rg districts of 
Saugor, Jubbulpore, Mandia, Ilo.shangabad, Nimar, Betul, Chhin- 
dwara, Wardha, Nagpur, Chanda, Bhandara, Balaghat, Raipur, 
Bilaspur, Drug, Amraoti. Akola, Buldana and ^ eotmal. The state 
cayiital is Nag])ur, l»ut from Ajiril to July the seat of government 
is at Pachmarhi. 'I’he province was enlarged in 1948 liy the in- 
corporation of the feudatory princely state.s of Bastar, Chang- 
bhakar, Chhiiikhadan, Jashpur, Ranker, Kauardha, Khairagarh, 
Korea, Makrai, Nandgaon, Kaigarh, Sakti, Sarangarh, Surguja and 
Udaipur, so increasing the area by more than 38,000 sq.mi. and 
the population by more than 4,000,000. Total area of Madhya 
Pradesh (1951) 130,272 sq.mi.; total population (1951 census) 

21,247,533. 

South of the Vindhyaii plateau arc the Nerbudda valley districts 
extending from Jubbulpore on the east to north Nimar on the 
west. South of these again is the great Satpura range of hills and 
plateaus upon which are .situated the four plateau districts of 
Betul, Chhindwura, Sconi and Mandia and the uplands of Bala- 
ghat. South of the Satpuras arc the three great plains of Berar, 
Nagpur and Chhattisgarh, all hounded by hills on the south, 
Chhaltisgarh being divided from the rest of the state by the 
Maikal range. 

The stale is bounded on the cast by the states of Behar and 
Orissa, on the southeast by Madras, on the south by Hyderabad, 
on the west by Bomba>. Madhya Bharat (formerly western dis- 
tricts of the Central India agency) and Bhopal, and on the north 
by Vindhp Pradesh (former eastern Central India) and Uttar 
Pradesh (former United Provinces). 

Only the two Vindhyan districts drain into the Gangetic plain. 
The waters of the rest of the northern districts and ’west Berar 
are carried by the Nerbudda and the 'I’apti, fed by their many 
tributaries rising in the Satpuras, into the Arabian sea. South 
Berar and the Nagjiur division drain southeastward into the Go- 
davari, the principal rivers being (he Waiiigiinga, the Wardha, the 
i’aingunga and their numerou.'s tributaries. The eastern and south- 
e.istcrn portion, Chhattisgarh, is drained by the Mahanadi to 
the Bay of Bengal. Except for short reaches none of these rivers 
is navigable throughout the year. 

Climate. — In climate the Vindhyan and Satpiura districts are 
c(im})aralively temperate; the Nerbudda valley is not, and the 
three great plains south of the Satpuras have the temperature of 
the Deccan, the heat I’roiii March to iJie middle of June being ex- 
cessive. but very dry. 'I'he three northern tracts enjoy a pleasant 
cold season; in the three .'•outheni ones the cold is limited to oc- 
casional snaps, and the sca.son is cool rather than cold. But, 
except in the extreme south of Chanda and the tracts nearest Ben- 
gal where the rains prodiKC an exieedingly steamy atmosphere, 
the stale has the advantage of a reas»)nably cool, rainy .sea.son, 
.since both the cycl*>?'.5( storms from the Bay of Bengal and the 
steady current of the uthwest monsoon from the Arabian sea 
bring it nioisture-laden ilouds. The rainfall varies in the west 
from 25 to 30 in., and iii the east from 50 to 60 in The monsoon 


period is divided between early rains, often deficient; middle rains, 
seldom failing completely; and late rains, premature cessation of 
which frequently causes severe losses. In 1896 the late rains failed 
completely, and in 1899 all three periods were failures. These 
caused the most extensive famines in the history of the province 
since it had come under British rule. (R, H. C.; B. R. P.) 

HISTORY 

The two territories forming the greater part of the present state 
have a somewhat different history. The history of Berar is mainly 
the history of the Deccan, to which it geographically belongs. 
The Central Provinces were known to the races of the north 
as the “Forests of the South,” inhabited by Rakshas or demons, 
hut ancient Rajput dynasties penetrated to the more open pails 
of the country, and of these the famous Hai Hai Bansi dynasty 
ruled Chhattisgarh for many centuries until conquered by the 
Bhon.slas in 1741. 

The Gonds. — ^The rest of the Central Provinces \vcre known 
as Gondwana, the kingdom of the Gonds. who held the wildest 
parts of the country. The oldest (jond kingdom was that of 
Chanda in the south, to which a history of about tSoo years is 
sometimes attributed. In the north was the kingdom of Garha- 
Mandia, from which .sprang the tw'o subkingdoms of Deogarh in 
Chhindwura and Kberla in Betul. This last was overthrown by 
Ho.shang Shah of Malwa, the founder of Hoshangabad. The Gond 
kings, who must have established their rule over older Rajpul 
dynasties, w'cre fond of de.scribing themselves as Rajgond.s, and 
of claiming a Rajput origin. 

One of these Gond kings named Sangramsha, said to have been 
the 47th of the (iarha-Mandla house, in 1480 extended his domin- 
ion over the Nerbudda valley and the X'indhyan districts. San- 
gramsha lived until 1530. but a successor of his, Chandrasha, was 
forced to cede the.se territories to the Moguls in 1570. Though 
these Garha-Mandla chiefs owed a nominal allegiance to the 
Mogul emperor they maintained a virtual independence until the 
weakening of the Mogul power let in the predatory forces of the 
Marathas and (in the north) the Bundela chiefs. The (iarha- 
Mandla raj was finally overthrown by the Peshwa in 1780, 

The (iond rajah of De(»garh had paid a visit of lioniage to Delhi, 
and was so impre.ssed with what he .saw" there, that he became a 
Mohammedan . adopting the name of Bakht Buland atid e.siabli.sh- 
ing a new" capital at Nagpur. He was hiin.'^clf an enlightened chief 
but one of his grandsons, quarrelling over the .succession, invileil 
Raghoji Bhonshi from Berar to help him against his brother. 

The Marathas. — Raghoji w"ith his Maratha.*; accompli.shed thi'' 
mi.ssion and returned to his owm territory, hut later he established 
himself at Nagpur. Raghoji 1 sprung from a pca.sant family in 
Satara, was a great leader, and by 1751 had conquered the terri 
torics of Nagpur, Chanda and Chhattisgarh. lie defied the 
Peshwa, raided Bengal, and extended his sovereignty over Ori.‘‘Sa 
He died in 1755 and his son Janoji was forced to submit to lin* 
Peshwa, but the next rajah, Mudhoji, and. after him, Raghoji 11 
acquired by purchase the northern territories as well, and the 
Nagpur state thereafter comprised the w'holc of the C'cntral Prov- 
inces, Orissa and some of the Chota Nagpur statc.s. By joining 
Sindia against the British in 1803, and as the result of Wellesley’'- 
victories of Assaye and Argaon, Raghoji lost Cuttack, Sarnbalpur 
and part of Berar. His sucres.sar, Mudhoji (known as Appa 
Sahib), by a treacherous attack on the British in t8j 8, was forced 
to cede the whole of the northern districts. Appa Sahib wa- 
allowed to hold the Nagpur territory, but on his further treachery 
being discovered he fled, and an infant grandson of Raghoji H 
w"as recognized as rajah by the British government. During hi" 
minority the Nagjiur territories were administered by the British 
resident until 1840. The raja Raghoji HI died in 1853 with' 
out male issue, and Lord Dalhousie declared the Nagpur state an 
escheat. 

Central Provinces Under British Rule.— The northern ter 
ritorics ceded in 1S18 and known as the Saugor Nerbudda terri- 
tories were admini.stered as part of the province of Agra. When 
the Nagi)ur territories escheated in 1853, they were administeri’tl 
by a commissioner as the Nagpur province. In 1861 they were 
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amalgamated with the northern territories and became the Cen- 
tral Provinces. In 1903, Berar was added to the charge of the 
chief commissioner. In 1Q05, on the partition of Bengal, the 
Sambnlpur district and the Oriya states adjacent to it were trans- 
ferred to Bengal in exchange for five Hindi-speaking states of 
Chota Nagpur. 

The first chief commissioner was the energetic Sir Richard 
l’<‘mple. His successor, Sir John Morris, governed the province 
u\r over 15 years, after which came a rapid succession of chief 
fommissioners. The pioneer work of Sir Richard Temple and 
.sir John Morris, aided by a commission consisting mainly of 
}iiilitary officers, provided the province with several important 
trunk roads and with a land settlement on the zamindari system. 

I he I'enancy act of 1883 gave the tenantry of the province a 
(IrKrce of security in their holdings which no other zamindari prov- 
ince in India enjoyed to a like extent. The land settlements then 
in.'idr were afterward twice revised under a system which will 
:il\vays be associated with the name of Sir Bampfylde Fuller. 

The first railway was opened in 1870, and the railway system 
of ilie present day extends to nearly 2,000 mi. The two trunk 
railways between Bombay and Calcutta pass through the north 
:if)(l .^outh of the province respectively. The Marathi-speaking dis- 
1111 ts in the south and west arc more advanced than the Hindi- 
■,pr.jking districts of the north and cast. 

I here were serious setbacks; disastrous famines occurred in 
TStr;. 1S97 and 1900, while there were serious crop failures in 
1913, 191}^, and 1920, which would have produced similar 
ri'ults but for the vastly improved protection afforded by the 
iiii r(•;l^(‘(l credit and prosperity of tlie people. Plague has also 
lukcii Jts toll of the large towns, the worst epidemics known hav- 
inir been in 1903 and 1909. The influenza outbreak of 1918-19 
au'nunted for about 950,000 deaths. 

following the implementation of the Government of India act, 
IN ’,5, the province was constituted autonomous on April 1, 1937, 
iri(i in that year came under the rule of a popularly elected Con- 
party ministry. 

History of Berar. — ^The fertile plain of Berar (the ancient 
V'i(lharba) had a chequered histor>’. It was under the sway of 
liu* various dynasties that ruled southern India until the Moham- 
p.'cdan invasion at the end of the 13th century, when it formed a 
province of the Bahmani dynasty, but about 1490 a rebellious 
c<'\ernor, Imadul-Mulk, declared his independence and estab- 
lidu'ti a kingdom, which was again wrested from his descendants 
in 1572 by the Ahmednagar king. It was ceded by him to the 
Moguls in 1595, when his owm capital was be.siegod by them, 
and ilie emperor Akbar’s sons governed it together with Ahnied- 
iKigar and Khandesh until Akbar’s death in 1605. It then came 
under the rule of Malik Ambar the Abyssinian. On his death 
111 the emperor Shah jehan once more annexed it. 

l oward the end of the 17th century, when Mogul power was 
waning, Berar began to be overrun by the Marathas, who won 
iToni Delhi their claim to blackmail (chunth). In 1724 Nizam 
As.it Jah, establishing the independent line of nizams of Hydera- 
b:id, laid claim to Berar. This claim w^as disputed by the Bhonsla 
r.ijahs, and for about 50 years the inhabitants were harried and 
ground down by this conflict of authorities. This was ended by 
Wellesley’s victories of Assaye and Argaon in 1803, when the 
rountry west of the Wardha river was ceded to the nizam. 

Pindari and Bhil raiders, and also the exactions of their dis- 
puting rulers, harried the people. The nizam pledged the revenues 
security for loans taken by him, the result being further ex- 
actions from the tax farmers to whom the revenues had been 
assigned. The BritLsh at last interv^ened in 1853, and a treaty was 
ni.ide with the nizam by which these territories came under British 
administration under the title of the Hyderabad assigned districts. 
On ihe subject of boundaries this treaty was again revised in i860, 
and It was agreed that the British government should administer 
in trust for the nizam, to whom wa.s given the balance of the 
*^c\i‘nucs after the cost of the Hyderabad contingent and -of the 
administration of these districts had been met. Lord Curzon later 
‘^onduded a fresh treaty with the nizam whereby the latter agreed 
give a perpetual lease of these districts to the British govern- 


ment in return for an annual payment of 25 lakhs of rupees. 

The six districts of Berar were reduced to four and a com- 
missioner’s division attached to the Central Provinces, but the 
sovereign rights of the nizam continued. By an agreement dated 
Oct. 24, 1936, the king-emperor reaffirmed the nizam 's sovereignty 
over Berar, and the nizam agreed to Berar and the C’entral Prov- 
inces being administered together as one province. 

Berar, after centuries of harassment, became a peaceful and 
prosperous subprovince, made wealthy by the cotton crop and 
cotton industry, and cultivated by as prosperous a tenantry as 
could be found anywhere in India outside the most highly irrigated 
tracts. The revenue settlements of Berar are ryotwari, namely, 
made with the peasantry direct. 

The system follows generally that of the adjacent districts of 
Bombay, and village headmen in Berar perform, for a percentage 
remuneration on the revenue they collect, duties which in the 
Central Provinces proper were assigned to the malgiizars. or vil- 
lage proprietors. After the institution of the republic the Madhya 
Pradesh legislature piissed measures to extend the ryotwari .sys- 
tem to the whole state. (R. H. C.; C. C. D.) 

POPULATION 

Nearly one-fifth of the people are of aboriginal and old Dravid- 
ian races, Gonds being the most numerous. Most of the rest 
arc immigrants, mainly Hindus, who entered either in very an- 
cient days or else intermittently (notably when the Moguls con- 
quered the Dcccan and exercised .suzerainty over the Gond chiefs). 
Many of these came from Malwa. some from Hindustan, but with 
the entry of the Marathas on the scene in the 18th centur>', a large 
influx of Maralhi-.speaking people poured in from the west. On 
the fringes along the cast and south there are Oriya and Telugu 
immigrants. Moslems numbering about 3.6% of the population 
are to be found mainly in ihe towns, being descendants of settlers 
who clustered around Mogul posts and certain .seats of govern- 
ment, or such special cities as Burhanpur and Ellicbpur. Indi- 
vidual Moslem families occupied land in the interior, but while 
only 12.45% of the total population is urban about 40% of the 
Mo.slcms live in the towns. 

With such heterogeneous elements and origins, there are great 
diversities of language. There are ten major languages, with 
many separate dialects of the same. Hindi is spoken by 56% of 
the population, Marathi by 31% and Gondi by 7%. About 200,- 
000 people are returned as speaking many minor languages. 

The first regular census wa.s taken in the Central Provinces in 
1872, in Berar a few years earlier. The figures of that census 
may be taken as representing the high-water mark of development 
before railways entered the province. The contrast provided by 
the 1941 census is notable. 



Population 

1S72 

7 , 7 a.*,S^S 

g 2 S,ios 1 

Population 
iQlT census 

I 3 i 20 S, 7 j 8 

,604.806 

4,064,000 

1*. P. ■ Driti&li districts 

bvrur 

feudatory (ttalcs ....... 

10, 879, .584 1 

20,877.584 


This increase was showm in spite of a decrease during the decade 
1891-1901 cau.sed by the great famines and the first ravages of 
plague, and virtual stagnation in the decade 1911-1921 which in- 
cluded World War 1 , two serious crop failures, and the great in- 
fluenza scourge of 1918-19. 

The state made strides educationally. Colleges and high schools 
and subsidiary institutions multiplied in numbers, and there is a 
teaching and affiliating university with headquarters at Nagpur, 
founded in 1923, and another centred upon Saugor, founded in 
1946. In the 40 years between 18S1 and 1921 literary among 
males increased from 51 to 103 per thousand, and among females 
from I to 8 per thousand; in 1941 the coresponding figures were 
196 per thousand and 48 per thousand. In 1921, 84 per 10,000. 
or under 1% of the males could read English, but only 9 per 
10,000 females, or under i per thou.sand; by 1941, 161 per 10,000 
males and 24 per 10,000 females could read English. Great ef- 
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forts were made to extend medical relief in hospitals and dis- 
pensaries, better knowledge of hygiene and child welfare. The 
public revenue reflected the general advancement; in 1926-27 it 
was 534 lakhs of rupees, and in 1047-48 it was 1,224 lakhs. 

ECONOMICS 

The trade of the country increased greatly, the value of the rail- 
borne traflic being about 60 crorcs of rupees annually. The bulk 
of the exports are cotton, w^heat, rice, oil seeds and other agricul- 
tural produce, but coal and manganese arc now important items. 
(\)al is unfortunately of too poor a quality to be of any use for 
metallurgical purposes. There arc coal ticlds in Narsinghpur, 
Chanda and Wun fBerar;, and in the I’cnch valley in Chhindwara 
{q.iK). It is used in cotton mills and factories and to some ex- 
tent on the railways. The manganese deposits in Nagpur, 
Hhandara. llalaghat and Chhindwara are being vigorously wt)rked 
and about 500,000 tons a year arc produced, 'rhere are plentiful 
bauxite deposits in Jubbulporc and lialaghat aw'aiting exploitation. 
Iron ore is lound in many districts, but worked only by indigenous 
methods in small charcoal furnaces. There are large deposits of 
excellent ore in ('handa, but for want of coking coal it is prac- 
tically untouched. I'hcre is also valuable limestone in many 
places, notably near Katni, where lime and cement work.s are im- 
portant industries. 

There were 1,217 factories of all kinds in the Central Provinces 
and lierar in 1945, together employing more than u 0,000 iiersons. 
However, outside the cotton industry the gun-carriage factor}’ in 
Jubbulpore and the government and railway workshops, organized 
manufacturing industries are confined mostly to small concerns 
scattered about in various districts, but the motor trade and elec- 
trical installutions are increasing. Rural and small hand indus- 
tries include hand weaving, the manufacture of brass and copper 
utensils, pottery, shoes, baskets, bamboo matting, carpentry and 
smithy w'ork, but the larger colonics of handicraftsmen have suf- 
fered from the competition of machine-made goods, both local 
and imported. In the mass, however, cottage and hand indus- 
tries still have a large output. They dc[)cnd on agricultural pros- 
perity and suffer with agriculture from the effect.s of bad seasons. 

Agriculture. — A line drawn from Katni in the north to Chanda 
in the ^outh rouchly divides the agriculture of the country. Kasl of 
that line the principal crop is rite, and the rainfall is heavy. West of 
it, there are two sections the northern in which wheat, gram and cold- 
weathcr crops are the most important ; the southern in wliich cotton and 
jau'iiri or great millet (sorghum) arc the important staples. The 
Nerbuclda valley and the \'indhyan districts are the large wheat- 
producing area.s; Nimar, iferar and Nagpur (we.^t), mainly composed 
of Deccan trap, are the great cotton and jauari tracts; but while 
cotton and jawari are quite insignificant in the rice country, and rice is 
insignificant west of the line of division described, practically every 
district in the state* contains some heavy Idaek .soil areas which produce 
wheat and cold weather crops. This variety of soil and cropping af- 
fords a certain degree of insurance against capricious rainfall. There 
arc nearly 6,000,000 ac. of rice, 5,500.000 ac. of wheat, 4,750,000 ac. of 
jau'ari millet and 3,250,000 ac. of cotton. Besides thc.se. there arc large 
areas under oil seeds — linseed, .sesamum and niger being the most im- 
portant. There are pulses and peas of many kinds, and in the hills 
and light soils, .small millet {kocln and kutki), the staple food of the 
aboriginal tribes. 

In Berar the system of land revenue .settlement is the ryotwari system, 
on the Bombay model, in the Central Provinces proper Ihi? proprietary 
system of Agra formerly prevailed, but the Central Provinces tenant 
enjoyed by law and tradition a degree of protection greater than in any 
proprietary province, and with this security against arbitrary eject- 
ment and arbitrary cnhanceincni of rent, he thrived in spite of fluctua- 
tions caused by bad .seasons and resulting debts. In 1951, however, 
the xMadhya Pradesh legislative assembly enacted measures extending 
the ryotwari sy. stem to the former Central Provinces divisions. Much 
was accomplished by the creation and expansion of the agricultural 
department from small beginnings to a well regulated sen’ice with ex- 
perimental seed and demonstration farms, model cattle farms, scientific 
research and education to improve the yields and better the lot of the 
cultivator, while co-operative banks and sodetie,s spread all over the 
country, affording cheaper credit than the moneylendiT would offer. 

In the rice districts there are nuinerou.s irrigation works made 
by the people themselves, though few of these can stand agaiast 
rotracled drought. Government irrigation works only began to 
c undertaken after the report of the irrigation commission in 1903; 
important irrigation works, including the Wainganga, Tandula, Ma- 
hanadi, Kharung and Maniari canals, were later undertaken at a co.st 
of more than 7 crores of rupees. By the 1950s these protected 500.000 


ac. from the effects of drought. There were still several large projects 
under construction and investigation, principally in the Bilaspur dis- 
trict. which had been .somewhat neglected in this respect. The area of 
government reserved forests in 1948-49 was 19,4x4 sq.mi.; there were 
also about 9,000 sq.mi. of private woods. On the absorption of the 
feudatory states into the province 7455 sq.mi. of reserved fore.sts and 
10464 sq.mi. of other forests were added. There arc valuable sal 
{Shorea robusia) forests in the northeast, and teak {Ttktona grandis) 
in almost every district, though teak of fine girth is limited to a few 
well-know’n re.scrves. There are many miscellaneous kinds of timber, 
bamboos and minor produce of commercial value, while there are edible 
fruits and roots with which the forest tribes supplement their food sup- 
ply. The mohua tree {Basitia latifolia) has a flower which is edible, 
and from which country liquor is distilled, as well as a nut from ivhich 
oil is extracted. The government forests yielded in 1947-48 a revenue 
of about 152 Jakhs of rupees. 

Communications. — Before the railways, there was a burst of ac< 
tivity in the construction of some important trunk roads, some of 
which were allowed to fall into disrepair when the trunk lines of rail- 
w'uy.s were built. A branch of the East Indian railway from Allahabad 
to juhlmlpore was the first railway constructed in the province in 1870, 
while the G.I.P., bifurcating at Bhu.sawal, in Khandesh, .sent one line 
to meet the East Indian at Jubbulpore, and a .second branch through 
Berar to Nagpur. It was 20 years before the Bengal-Nagpiir railway, 
absorbing a state met re- gauge line from Nagpur to the borders of 
Chhatti.sgarh (opened in 1881) made a .second connection between 
Bombay and (Calcutta via Nagpur and Bilaspur, from which place a 
branch W’ent over the Ghats and across Rewa .state to join the Ea.«t 
Indian at Katni. The Indian Midland railway, afterward amalgamated 
with the G.T.P., made a fresh connection from Itarsi in Hoshangabad, 
via Bhopal, Gwalior and Jhan.si. with Agra and Delhi, and a branch 
from Bina, thtough Saugor and Damoh, connecting with Katni fol- 
lowed a few years later. The turn of the century saw the next develop- 
ment by the Bengal Nagpur railway of narrow-gauge lines (2 ft. 6 in.i 
across the Satpuras from Gondia in Bhanrlara to Jubbulpore, with 
branches to Seoni, Chhindwara and Mandla on the Satpura plateau. 
This was followed by a lini- from Gondia southwestward to C'handa 
where it met an extension of the Waroia Coal railway to the new 
coal field at Ballaspur, a few miles south of C'handa. Connections on 
the same narrow gauge with this branch to Nagpur and on to C'hhind- 
wara followed. A further broad gauge connection between Nagpur 
and Itarsi was comfileted in 102O, cro.s.sing the Satpura district of Betul 
with a branch into the C'hhindwara coal field. 

Two links were constructed to lomplete direct broad gauge connec- 
tions between southern India and the north, one from Warangal to 
Chanda, and the other from X'izianagram on the east coast to Raipur 
One more link on the metre gauge was required to join the Hyderabad 
Godaveri railway at Ilingoli with the Rajputana-Mulwa railway at 
Khandwa, via Basim and Akola. With this addition, the network of mil 
w’ays in Madhya Pradesh state would be completed, repre.sentiiig a 
length of 2,800 mi. inside the .state. In 1946 there were 2,594 mi 01 
railwuiy (j.741 mi. broad gauge and 853 narrow and metre gauge). 
There are also feeder lines in the cotton country of Berar and Wardha. 
controlled by jirivate companies; by the 1050s only a tew feeder lines 
remained to be constructed. In 1946 there were about 18,600 mi. oi 
road.s, 5,750 mi. were metalled, 3,100 unnietalled and 9,750 nmgl 
forest roads and cart tracks; howTver, with the great increase's of motor 
traffic which had begun to penetrate even the remoter areas, there \\a.s 
still an enormous scope for road construction. 

(R. H. C.; B. R. P.) 

Bthliography . — Administrative Reports of the Central Provinca^ 
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Provinces of India, 4 vol. (London. 1916) ; W. V. Grigson, The Maria 
Gonds of Bastar (1938) ; H. V. H. Elwin, The Baiga (London, 19.^9 ': 
W. Ruben, Eisenschmiede und Ddmonen in Indien (Leyden, 1939 ff.). 

CENTRAL SCHOOLS. The English central school grew 
out of the top end of the public elementary school. It had had 
.similar predecessors. Within a few years after the pas.sing of the 
Elementary Education act, 1870, which established the Engli-'^h 
national system, some of the larger and more enterprising school 
boards began to provide schools, centrally situated to .serve rela- 
tively large districts, which offered more advanced instruction 
to elementary .school children who had successfully completed the 
work of the normal .school. These schools were variously calk'd 
higher board, higher central, higher elementary or, more often, 
higher grade schools. 

The Cockerton judgment of 1901, which ruled that a school 
board bad no legal right to use its funds to provide education other 
than elementary in an elementary school, put an end to this move- 
ment, and most of the higher grade schools were absorbed into 
the sfiitutory system of .secondary education establi.shed by the 
Education act, 1902. But again, within a few years some of the 
local education authorities (which had replaced the school boards 
in 1902J began to experiment with the provision of separate 
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schools for the abler among the older elementary school pupils. 
By about 1905 the London County council had established at 
least one central school, and Manchester was making similar ex- 
periments. It was from this movement that the central school 
proi^er developed. 

In 1911 the London County council established a system of cen- 
tral schools throughout its area. Its declared purpose was to 
prepare boys and girls for immediate employment on leaving 
school, and its es.sential features were (i) entry at ii“i2 years, 
from elementary schools; (2) a 4-year course; i.e., one extending 
a year beyond the minimum leaving age; (3) a technical or com- 
mercial bias (or both) to the curriculum. Entry was either by 
recommendation of an inspector or head teacher or, more usually, 
by examination ; places being offered to pupils who narrowly failed 
U) gain entry to the council’s secondary .schools. 

In 1912 Manchester established six district central schools on 
wmilar lines, and after World War I many other local authorities 
followed suit. Not all were so selective of pupils as London and 
.Manchester. During the 19205 three types of central schools de- 
veloped: (i) those in which pupils were selected, usually by ex- 
amination, at the entry age of 11; (2) those to which chil- 
dren of 11 years and over were admitted on the request of their 
jiarents, supported by the recommendation of their head teacher; 

( ^ ) those into which all the children in a given district who did not 
emer secondary school were collected. The first type was known 
the selective central school, and the third type as the nonselec- 
ti\e. 

Nonsclcctive central schools normally gave a general post- 
j>rmi:ir>' education which often included a considerable amount of 
jir.Htical work in art and handcrafts. Selective central schools 
tt-nded increasingly during the first two years to give a general 
•duutlion, including usually one foreign language, and thereafter 
CMC or more courses with a definite bias, engineering being the most 
iiMial lor boys and domestic science for girls. Some schools, how- 
ever, emulated the recognized secondary (grammar) schools, pro- 
viding an academic curriculum and presenting pupils for the school 
fcriiticate examination. 

In the consultative committee of the board of education, 
in their report on 77 /c Education of the Adolescent (the Hadow 
report i. recommended that both selective and nonselective central 
b/hoois should have secondary status, under the name of modern 
s. liools. This recommendation was not adopted, but in accordance 
v.iMi another recommendation local authorities began to reorganize 
rheir elementary schools into junior and senior schools wnth 
M'parate premises; and this, with other causes, tended to sharpen 
lilt* distinction between the selective and nonselective schools, 
the latter frequently being called senior schools and tending to 
depart larther from the traditional academic curriculum, whereas 
ilu- selective schools tended to become more academic. 

I he central school disappeared from the English educational 
system on the passing of the Education act, 1944, when all post- 
priin.ir\ schools received secondary' status. ( 11 , C. D.) 

CENTREBOARD or Drop Kkel, a drop board or iron plate 
emi)luyed in the smaller kind of sailing boats in place of a fixed 
ki-el , it is hous«*d in a trunk or casing so as to be capable of being 
lowered through the boat s bottom w'hen required to give stability, 
or tu prevent making leeway in a wind, and can be hoisted in shal- 
low water or when running before the wdnd. 

CENTRIFUGE is commonly defined as a machine using 
ccnirilugal force for separating materials of different densities, but 
has the broader connotation of any machine designed for the 
HH'ulir purpose of subjecting materials to a sustained centrifugal 
t. Being of essentially the same nature as gravitational force, 
ccnirilugal force can be employed to accelerate or greatly ac- 
centuate many processes otherwise dependent on the compara- 
tively meagre attraction of gravity. Apparently this fact was 
earl\' recognized, for it is known that centrifugal machines were 
in the loth century a.d. for extracting tung oil. 
Centrifugal Force. — As enunciated by Sir Isaac Newton in his 
famous laws of force and motion, a freely moving body tends to 
travel in a straight line, and if directed along a curved path, it 
^’ill exert a force against the directing or restraining object in its 


continual effort to “fly off” onto a straight tangent course. For 
example, it is a familiar observation that an object revolving in a 
circle exerts a force away from the centre of rotation. Also, there 
is general appreciation of the fact that the amount of this force 
can be increased by increasing either the angular velocity of ro- 
tation ( 5 ), the mass of the object (Af) or the radius (R) of the 
circle through which the object moves. Perhaps not so generally 
appreciated is the fact that whereas the centrifugal force is di- 
rectly proportional to the radius and to the mass, it is, as examina- 
tion of the formula below will show, proportional to the square 
of the angular velocity. For example, doubling the number of 
revolutions per minute will increase the centrifugal force by a 
factor of 4 (equals 2 times 2); increasing the speed by a factor 
of 10 w'ill increase the force by a factor of 100 (equals 10 times 
10). The actual amount of centrifugal force (F), expressed in 
dynes (1 gram of force -i 980 dynes), is given byj 

MR 

900 

where S is in revolutions per minute, Jlf is in grams and R is in 
centimetres. 

In order that a clearer concept of the amount of centrifugal force 
acting on an object may be provided, the force is often compared 
directly with the weight (pull of gravity) of the object and the 
amount of force is stated as so many “times gravity” or so many 
“g’s.” For example, an object revolving at the rate of 600 r.p.m. 
in a circle having a radius of 10 cm. (equivalent to 3.94 in.) gen- 
erates a centrifugal force which is 41 times gra\nty. Through the 
use of special research apparatus, forces greater than 5,000,000 
times gravity have been produced by spinning small metal rotors of 
about pea size at speeds exceeding 1,000,000 r.p.m. 

The rotating element of a centrifuge is usually driven about a 
fixed axis by an electric motor, or by an air turbine in some high- 
speed machines, and is variously known as a rotor, rotator, bowl, 
drum or centrifugal. For the minimizing of vibration and strain 
on the shaft and bearings, it is essential that a loaded rotor be well 
balanced; i.e., that the total mass be so distributed about the axis 
of rotation that the resultant of all the elemental forces is zero. 
If the hearings are suited to high .sixrcds and if ample power is 
available to overcome the frictional resistance of the bearings and 
the surrounding air, the only limitation to the speed of a wcll- 
balanccd rotor is the strength again.st rupture of the material from 
which it is made. For example, a is-cni. (6-in. diameter; dura- 
lumin rotor used in certain biological studies and designed espe- 
cially for high speed.s has a limiting speed for routine operation 
of about 60.000 r.p.m. In a rotor of given de.sign, the maximum 
angular velocity obtainable before rupiture is to a close approxima- 
tion inversely proportional to the rotor’s diameter. Thus, a small 
rotor having only onc-half the diameter of a larger one can be as 
safely rotated at twice the angular velocity and with the produc- 
tion at the periphery of twice the centrifugal force. 

Effect on Liquids. — Of sf^ecial importance is the centrifugal 
behaviour of liquids, particularly those in which is suspended 
solid particulate matter of small size or globules of an immiscible 
fluid; e.g., the su.spended particles in a water-oil emulsion. The 
net force acting on any portion of the liquid is the vector resultant 
of both the centrifugal force and the force of gravity. How’ever, 
in general the force of gravity is so small in comparison with the 
centrifugal force generated during operation that its effect may 
be neglected in the present discussion of principles. In the cen- 
trifugal field of force, the liquid tries to distribute itself as far as 
p)ossible from the axis of rotation, filling the outer portions of 
the container and forming a free surface which is everywhere 
equidistant from the axis and hence cylindrical in shape. 

Any su5p>ended particles which are more dense than the susp)end- 
ing liquid tend to migrate toward the periphery, while any having 
a lower sp}ecific gravity move toward the surface. The rapidity 
with which this migration proceeds is dependent on the intensity 
of the centrifugal force, the difference betw'ecn the density of the 
particle and that of the susp>ending liquid, the viscosity of the 
liquid, the size and shap)e of the particle and to some extent the 
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concentration of the particles and the degree to which they are 
elcclrirally (harged. The net motivating force exerted on the 
particle is the difference between the centrifugal force acting on 
it and the oppo-^irig buoyancy of the liquid, the buoyancy being 
ecjiiivalent to the centrifugal force acting on the volume of liquid 
displaced by the particle. In a steady state of migration, this net 
motivating force must be equal to the viscous drag of the liquid. 
For sjiherical. electrically neutral particles in dilute .suspensions 
this re.sistanre has been shown by G. G. Stokes to be given by the 
following relationship: 

/ = 6 irrj rs 

where / is the resistance in dynes, rf is the viscosity in poises, r 
is the radius of the fiarticlc in centimetres and .v is the speed of 
migration in centimetres per second. Equating the expressions for 
the resistive and the net motivating forces and solving for s, one 
finds that the rate of movement is proportional to the square of 
the particle's radius : 

7r2 52 R (^-p) f* 

s = — 

405oty 

where S and p arc the den.sities of the particle and the suspending 
fluid respectively. Thus, all other things being equal, a particle 
having a diameter 10 times that of a given particle will require 
only 1/100 as much average centrifugal force to move a given 
distance in a given time. The table, though somewhat over- 
simplified for the sake of clarity, gives some idea of actual re- 
quirements for particles of various sizes, the assumption being 
made that no remixing occurs within the fluids. Actually, remix- 
ing is a definite problem in the centrifugation of small particles 
at high speeds and is discussed in the next section. 

From the foregoing discussion, it is clear that a practically 
com])lL‘le separation of the suspending medium and the suspended 
phase can be produced if the centrifugation is allowed to continue 
until all particles have collected against the outer wall of the 
rotor. It should also be noted that a partial separation of two 
groups of suspended particles of different size can be effected 
by allowing centrifugation to continue only long enough for all 
of the larger particles to be completely ixickcd into the sediment, 
since then many of the small particles wmII still be suspended in the 
fluid. If purification of the larger, as well as the smaller particles 
is desired, the supernatant fluid can be drawn off and the sediment 
resuspended in some suitable liquid and subsequently centrifuged 
again to effect further .separation. This process may be repeated 
any number of times. 

Industrial Centrifuges. — ^There arc numerou.s industrial ap- 
plications of centrifugal force. Thick-walled metal pipe and 
tubing arc cast by pouring the molten metal into cylindrical moulds 
which arc then rotated while the metal sets into the solid state. 
Perforated rotating drums or baskets are used for extracting fluids 
from various natural products after crushing, for throwing off the 
excess water from washed clothes and for retaining sugar crystals 
while the liquor in which the crystallization look place is drained 
off under the action of centrifugal force. However, the greatest 
advantage of the centrifugal method is realized in fractionating 
fine suspensions of solid or liquid material. The cream .separator 
is a familiar example. Though variously modified to suit the par- 
ticular application, most machines employed for such puqM)se3 
are of the continuou.s-flow type, as illustrated by (A) in the figure. 
The bowl or rotor, generally cylindrical in .shape, is provided with 
a central opening to permit the continuous introduction of liquid 
during operation, and with one or more exit ports from which the 
centrifuged fluid can overflow and be Lhroven into collectors. 

In the simplest type of machine, only one exit port is provided 
for the supernatant fluid, the sedimented particles being collected 
in the precipitated form after the rotation has been stopped. In 
other machines two overflow passages are u.sed, one being at the 
level of the supernatant fluid and the other leading from the peri- 
pheral section of the fluid to an exit port located at a slightly 
greater radial distance than the overflow for the supernatant fluid. 
With this arrangement both a “light’' fraction (supernatant) and 


a “heavy” fraction (of increased density because of increased con- 
centration of heavier material or loss of lighter material) of fluid 
can be continually collected, the flow being kept sufficiently rapid 
to prevent complete sedimentation of the particles if they are of 
such a nature as to pack easily into a semisolid sediment. 

In many cases, centrifugal bowls are provided with a series of 
laminations, usually conical in shape and known as separators. 
Subdividing the fluid into thin layers generally has the effect of 
speeding up the separating process by reducing the distance 
through which a particle has to move before its effective removal 
from the main body of fluid. As soon as a particle reaches the 
wall of a separator, it can collect with other particles into larger 
groups that will slide along the wall into the heavy fraction at the 
periphery, or toward the surface if the particles are of low density. 
Such an arrangement also minimizes stirring and remixing as the 
fluid flows through the centrifuge. 

Laboratory Centriftiges. — Centrifuges are used extensively in 
biological and chemical laboratories for the clarification of fluids 
and for the concentration and purification of various biological 
and chemical agents. 

Most laboratory centrifuges arc of the swflnging-bucket type 
(B in figure) or, for work at higher speeds especially, of the 
inclined- tube type (C in figure). 



Primary centrifugal methods; (A) industrial centrifuge of con- 

TINUOUS FLOW TYPE: (B) LOW-SPEED LABORATORY CENTRIFUGE WITH 
SWINGING BUCKETS; (C) LABORATORY CENTRIFUGE WITH INCLINED 
TUBES: (D) OPTICAL ULTRACENTRIFUGE FOR MEASUREMENT OF SEDl- 
MENTATION RATES AND DETERMINATION OF PARTICLE SIZES 

Submicrosro[)ic disease agents such as influenza virus, small- 
pox virus, yellow fever virus and the virus of infantile paralysis 
are nearly always obtained in the presence of coiLsidcrable ex- 
traneous material of both larger and smaller particle size. They 
might be found in the e.Ycrcta, blood or other body fluids of an 
animal, or they might be recovered from ground extracts of certain 
tissues such as those of the brain or the lungs. Through the 
prore.ss of differential centrifugation already de.scribcd, these bio- 
logical agents can be partially purified for further study or for 
practical purposes such as the manufacture of vaccines. 

Laboratory centrifuges of proper design may be used not only 
for preparative purposes but for semiquantitative investigation as 
well. As a matter of fact, such a study in various degree? of 
refinement is usually a preliminary step in selecting appropriate 
rotational speeds and centrifugation times for a desired purification 
procedure. If excessive convective di.sturbances and remixinfr 
within the fluid can be avoided, the approximate size of the >cdi- 
menting particles can be computed by determining the minimum 
time required at a given speed for a definite amount of sedimenU- 
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tion and appl^dng tbe previously discussed formula for spherical 
particles. The method depends on the sampling of the centrifuged 
column of fluid at various levels and the determination, by specific 
biological, physical, or chemical tests, of the amount of the 
respective agent present in each sample. In less quantitative 
work, almost all of the supernatant fluid may be drawn of! into 
one sample and compared with the sediment after resuspension 
in fresh fluid. 

Two practical difficulties often limit the efficiency of the sedi- 
mentation process and make quantitative determinations of sedi- 
mentation rate uncertain if not impossible. One involves the 
rt-mixing caused by the tendency of the fluid to continue revolving 
as the centrifuge is decelerated to rest. The other involves con- 
vection currents caused by slight differences in the temperature 
of the liquid at different levels, and it is most serious with small 
particles which require long periods of centrifugation. Since 
convection is essentially a buoyancy phenomenon, its intensity is 
stepped up almost directly in proportion to the amount of cen- 
tritugal force, and hence convection can be caused by extremely 
small temperature differences, such as might ari.se from the dif- 
ftrence in the amount of frictional air resistance suffered by a 
rotor at its periphery and at its centre. 

The first difficulty can largely be avoided by using small centri- 
containers and by packing the particles under study into a 
s^'inisolid sediment before slopping the centrifuge. Air resistance, 
a ml hence almost all convection, can be avoided by spinning the 
within an evacuated chamber according to a method de- 
\ doped by E. G. Pickets and J. W. Beams, illustrated by (D) in the 
figure. 

The elimination of air resistance also makes possible the 
attaining of high rotational speeds with relatively little expendi- 
ture of energy. 

The Analytical UltracentrifugCd — More precise determina- 
tions of particle size and weight can be made by centrifuging the 
ill; pension in a cell fitted with transparent windows and recording 
ptiutogra|)hically the progress of the sedimentation {see D in fig- 
ui e } . 1 'his method was first used by T. Svedberg and J. B. Nichols 
111 and was widely applied thereafter to determine the sedi- 
mentation rates and sizes of many submicroscopic jmrticles, par- 
t'ciilnrly protein molecules and viruses. Svedberg and H. Rinde 
pioposfd for the first optical centrifuge the name “ultracentri- 
uigc.” dtMioling an instrument suitable for quantitative measure- 
ment. However, it became general practice to associate the term 
Liltr.iccntrifuge with any type of centrifuge operating at speeds of 
niorc than about 20,000 r.p.m. 

\\ hen all the susj)endcd particles are of the same size, as might 
Im lijL* ( ase with a .solution of hacMiioglobin molecules, for example, 
tlie ])artides within any elemental zone of fluid, and hence within 
same field of force, will migrate through the liquid at the same 
rate. Thus, the particles originally at the inner surface of the 
iluid will form a “rear line of march,” or moving boundary, w^hich 
dcmariates the supernatant fluid and the sedimenting solute. It 
i.s by photographic recording of the continually changing po.sition 
of this boundary at repeated intcrwils that precise determinations 
of sedimentation rate are made. From the sedimentation rate, in 
turn, Uie size or molecular weight of the particles can be deter- 
mined it the .^hape factor is eliminated by a measurement of the 
ditiiision constant. If particle groups of differing size arc present, 
en.cl, group will form a separate boundary which sediments at a 
mic (haractcristic of the particle size. From a study of such 
multiple boundaries, the composition (from the standpoint of size) 
ot the suspended matter in various biological fluids can be dctcr- 
muR'd and reinvestigated following various treatments. 

Migrating boundaries may be detected either through the ab- 
J’Orption of visible or ultra-violet light by the sedimenting particles 
m* through the refraction of transmitted light occasioned by the 
' mu ent ration gradient existing at the boundary. The first ultra- 
1't‘utri luges to operate at more than 50,000 r.p.m. were driven by 
‘Ui oil turbine about a horizontal axis in a hydrogen atmo.sphere at 
‘■<^^diucd pressure. As illustrated in the figure, most ultra- 
^ cuirifugai rotors are spun in an evacuated chamber about a ver- 
-il axis, and power is supplied by an air turbine or a special elec- 


tric motor. For supporting the load at high speeds with a 
minimum of frictional resistance, successful use has been made of 
air bearings, magnetic bearings and mechanical bearings of novel 
design. 

The rotor is connected to the driving mechanism through a 
flexible steel shaft, about i in. in diameter, which permits a limited 
degree of self-balancing. 

Following World War II, electrically-driven ultracentrifuges 
operating at speeds up to 60,000 r.p.m. became available for both 
analytical and preparative purposes in biochemical and other re- 
search laboratories. The serum proteins and other naturally- 
occurring macromolecules were subjected to extensive study. 
Through refinements the analytical method was made applicable in 
certain cases even to small molecules of simple chemical structure. 
This was accomplished through a layering of clear solvent above 
the solution during acceleration of the ultracentrifuge. An in- 
itially sharp sedimentation boundary was thus formed away from 
the meniscus and its rate measured in spite of the slow sedimenta- 
tion and rapid diffusion, which otherwise would prevent the format 
Uon of a measurable boundary by such small particles. 


SedimerUation of Spherical Particles Suspended in Aqueous Medu^ 


AKiunied 
diameter of 
particle, 
in cm. 

(i cm.»o .30 in.) 

Examples of 
particles in 
size range 
of same order 

Average centrifugal 
force necessary to 
produce sedimenta- 
tion of I cm. in xo 
min., expressed as 
number times 
gravity 

Approx, no. of r.p.m. 
required, assuming 
average distance ot 
liquid from axis of 
rotation to bo 
xocm. 

1/1,000 
i/xo,ooo , 
x/100,000 . 

l/l.OOO.OOO 

Red blood cells 
T)^hua rirkettsis 
Influenza virus 
Protein molecules 

X.8 

180 

x8,ooo 

1,800.000 

zao 

I.SOO 

xa,ooo 

xaopoof 


*A.<(8uminR visuMity cquaJ to that of water, apecific gravity of medium equal to j and 
the averafte siiecifir sravity of particles equal to 1.3 (order of magnitude for many bio- 
logical materials). 

fBccause of the limited strength of matrriab, a^ieeds above approximately 50,000 r.p.m. 
are not feasible with rotur.s of the assumed size. At this speed, an hour or more would bo 
required to produce the indicated sedimentation of animal proteins. 


See T. SvedberR and K. O. Pedersen, The UUracentrifuge (1940) ; 
E. G. Pickels, *'Ultraccntrifugation,” Methods in Medical Research 
(1952). (E. G. P.) 

CENTUMVntl, an ancient court of civil jurisdiction at 
Rome. The word is derived from centum, hundred, and vir, man. 
The antiquity of the court is attested by the symbol and formula 
used in its procedure, the lance {hasta) as the sign of true owner- 
ship, the oath (sacramentum) , the ancient formula for recovery 
of profierty or as.sertion of liberty. Its concern was with matters 
of debt and of the property of which account was taken at the 
census. The centumviri were never regarded as magistrates, but 
as judices, and as such would he appointed for a fixed term of 
service by the magistrate, probably by the praetor urbanus. But 
in Cicero's time they were elected by the Comitia Tributa, They 
then numbered 105. Their original number is uncertain. It was 
increased by Augustus and in Pliny's time had reached 180. The 
office was probably open in quite early times to both patricians 
and plebeians. 

Bibuography. — A. H. J. Grecnidge, Legal Procedure of Cicero^s 
Time, pp. 40 ff., 58 ff., 182 ft., 264 (1901) ; J. £. Sandys, Companion to 
Latin Studies, with useful bibliography (1921). 

CENTURION (Lat. centurio), in the ancient Roman army, 
an officer in command of a centuria, originally a body of a hun- 
dred infantry, later the sixtieth part of the normal legion. There 
were, therefore, in the legion ^ centurions, who, though theo- 
retically subordinate to the six military tribunes, were the actual 
working officers of the legion. For the most part the centurions 
were promoted from the ranks: they were arranged in a compli- 
cated order of seniority; the senior centurion of the legion {pri- 
mus pilus) was an officer of very high importance. Besides com- 
manding the centuries of the legion, centurions were "'seconded” 
for various kinds of s()ecial service; e.g., for staff employment, the 
command of auxiliaries. ( 5 ee Roman Army.) 

See also J. £. Sandys, Companion to Latin Studies, sec. 752 (1921). 

CENTURIPE, a town of Sicily, province of Catania, 2,380 ft. 
above sea level, 7 mi. N. of the railway station of Catenanuova- 
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Centuripe, which is 28 mi. W. from Catania. It was formerly called 
Centorbi (anc. Kci'r^piira) or Centuripac. Pop. (1936) . 9*^55 
(town); 10,802 (commune). Thucydides called it a Sicel city; it 
allied itself with Athens against Syracuse, and remained ind^ 
pendent (apart from Agathocics* domination) till the first Punic 
War. Cicero, perhaps exaggerating, called it the largest and rich- 
est city in Sicily, with 10,000 Inhabitants cultivating a large terri- 
tory. It appears to have suffered much in the war against Sextus 
Pompeius, and not to have regained its former prosperity under 
the empire. Frederick II. partly destroyed it in 1233, and its ruin 
was completed by Charles of Anjou. Considerable remains of 
buildings, including Hellenistic houses with wall paintings, thermal 
establishments and cisterns, and a number of substruction walls 
on the steep slopes, mostly of the Roman period, still exist; 
Hellenistic terrorcottas and finely painted vases, both of local 
manufacture, have been discovered, and a large number of tombs 
have been excavated. It is surrounded by deep ravines, due to 
erosion. 

See G. Libertini, CetUuripe (Catania, 2926). 

CENTURY^ the name for a unit (centuria) in the Roman 
army, originally amounting to 100 men, and for one of the divi- 
sions into which the Roman people was separated for voting 
purposes (see Comitia). The word is applied more jiarticularly 
to a period of 100 years. The “century-plant** is a name given to 
the agave (g.v.), or American aloe, from the supposition that it 
flowers once only in every 100 years. 

CEOS, an island in the Aegean sea (Gr. Kkas mod. Zea or 
Kea), 14 mi. off the coast of Attica, in the group of the Cyclades 
and the eparchy of Syra. Its greatest length is about 1 5 mi. and 
its breadth about 8 mi. Mount Elias in the centre is 1,864 ft. high. 
Among its productions arc lemons, citrons, olives, wine, honey and 
valonia. There were formerly four towns in the island; lulis, 
about 3 mi. from the northwest shore, represented by the town of 
Kea, Coressia, the harbour of lulis, Carthaea, in the southeast, 
at S'tai.s Polais village ; and Poieessa, in the southwest, lulis was 
the birthplace of the lyric poets Simonides and Bacchylides, the 
philosophers Prodicus and Ariston and the physician Erasi.stra- 
lus. From its excellent code, the title of Cean Laws passed into a 
proverb. One of them forbade a citizen to protract his life beyond 
60 years. Ceos fought on the Greek side at Artemisium and* 
Salamis; joined the Delian league, and also the Athenian alliance 
in 377 B.C.; revolted in 363-362, but was reduced again. Athens 
then assumed monopoly of the ruddle, or red earth, the most val- 
uable product of the i.sland. Ceos was divided in a.d. 1207 among 
four Italian adventurers; was included in the duchy of Naxos in 
1537; passed under Turkish rule in 1566 and thence into the 
Greek lungdom; in 1941 it was occupied by German troops. Sil- 
ver coins of Carthaea and Coressia date from the 6th century 
B.C. See Pridik, De Cei Insulae rebus (1892). 

CEPHALIC INDEX, the percentage of breadth to length 
in any skull. The longer diameter of a skull, the antcro-posterior 
diameter, is taken as 100; if the shorter or transverse diameter 
exceeds 80 the skull is broad (brachy cephalic), if between 80 and 
75 it is mesaticephaiic, and if below 75 dolichocephalic (see Races 
OF Mankind). 

CEPHALONIA, largest of the Ionian Islands on the west of 
the Greek mainland (Ital. Cefalonia; ancient and modem official 
Greek Kephallenia, KetPaKKrivia), Pop. (1951) 47,369. Its 
length is 31 mi. and its breadth varies from about 20 mi. in the 
southern portion to less than 3 mi. in the promontory opposite 
Ithaca. The whole island is mountainous, the main range running 
from northwest to southeast. The ancient Mt. Aenos, now Elato 
or Monte Negro (5,315 ft.), frequently has snow for several 
months. There are few permanent streams except the Rakli, and 
springs are likely to fail in dry summers. In the west a gulf runs 
up from the south, a distance of about 7 mi.; on its east side is the 
chief (own Argostoli (q.v.) (Argostolion), and on it.s west the 
rival city of Lexourion. About a mile west of Argostoli, a stream 
of sea water running into a chasm in the shore is made to operate 
“sea mills.” About 5 rai. from Argostoli is the Venetian castle of 
St. George. The ruins of Crane are close to Argostoli, those of 
Pale to Lexourion. On the other side of the island the remains 


of Same are on the bay of the same name, those of Pronl, or 
Pronni, farther south above the vale of RaJdi. All these have 
impressive walls, Cyclopean and Hellenic. Near the village of 
Scala is a nameless site with Roman baths and tessellated pave- 
ments, a brick temple and rock tombs. The inhabitants of Cepha- 
lonia have always been industrious in the construction of cultiva- 
tion terraces. But only a small proportion of the soil is under 
cultivation, and the grain production meagre. The chief crop is 
the currant, in which Cephalonia surpasses Zante. The fruit is 
smaller than that of the Morea, and has a peculiar flavour; it 
ordinarily finds a market in the Netherlands, Belgium and Ger- 
many. The grape vine also is grown, for wine. The olive crop 
is of importance, and cotton is grown in the low grounds. Manu- 
factures are few: lace from aloe fibre, Turkey carpets and bas- 
ket work in the villages; and boatbuilding at both the principal 
towns. Of all the seven “Ionian Islands** Cephalonia and Zante 
(q>.v.) are most purely Greek. 

History ^In the Homeric poems the Cephallenes are subjects 
of Ulysses, but Cephallcnia is not mentioned: probably it is repre- 
sented by Same (see, however, under Ithaca). In the Persian 
War the island took but little part; in the Peloponnesian it sided 
with the Athenians. The town of Pale supported the Aetolian 
cause and was vainly besieged by Philip V. of Macedon in 218 b.c. 
In 189 B.a all the cities surrendered to the Romans, but Same 
afterwards revolted, and was reduced only after a siege of four 
months. The island w^as presented by Hadrian to Athens, but k 
appears again later as “free and autonomous.’* After the division 
of the Roman empire, it was attached to Byzantium till 1082, 
when it was captured by Robert Guiscard, who died, however, 
during the revolt of 1085. In 1204 it was assigned to Gains, prince 
of Tarentum, who accepted the protection of Venice in 1215; and 
after 1225 it was held with Santa Maura and Zante by the Tocco 
family at Naples. Formally made over to Venice in 1350 by the 
prince of Tarentum, it fell to the Turks from 1479 to 1500, but 
Venice held it again till the fall of the republic. 

For some time it was administered for the French government, 
but in 1809 it was taken by the British. Under vigorous governors, ' 
like Major de Bosset (180^13) and Sir Charles Napier (1818- 
1827), the island advanced in material prosperity, but was several 
times the scene of political disturbances. It retained longer than 
the sister islands traces of feudal infiuence exerted by the landed 
proprietors, but has been gradually becoming more democratic. 
Under the Venetians it was divided into eight districts, and an 
elaborate system of police was in force; after its annexation to 
Greece it was broken up into twenty demarchics, each with its 
separate jurisdiction and revenues, and the police system was 
abolished. In 1941 it was occupied by Italy. 

Bibliography.— A special treatise on the antiquities of Cephalonia 
was written by Petrus Mauroccnu.s. See Holland’s Travels (181O: 
Ansted's Ionian islands (1863) ; Viscount Kirkwafl’s Four Years in 
Ionian islands (1864) ; Wicbel’s Die insel Kephaloniai parliamcntarv 
^pc^. Riemann. Recherckes arckiologigues sur hs lies loniennti 
(Pans, 1879-1880) ; Partsch, Kephallenia und ithaka (1890) ; Pauly- 
Wissowa s.v,, see also Corfu ; Ionian Islands. 

CEPHALOPODA, a poup of highly organized invertebrate 
animals of exclusively marine distribution constituting a class of 
the phylum MoUusca. Some 150 genera of living cephalopods 
are known, of which the octopus, the squid and the cuttlefish 
(qq-v,) are the most familiar representatives. The extinct forms, 
however, outnumber the hVing, the class having attained very 
great diversity in late Palaeozoic and Mesozoic times. Of extinct 
cephalopods the Ammonites (9.U.) and Belemnites are the most 
familiar examples. 

The Cephalopoda agree with the rest of the MoHusca in gen- 
eral structure and appear to have the closest afiinity with the Gas- 
tropoda (snails, periwinkles, limpets, etc.). They have a more or 
less elongate body (visceral mass) covered by a “mantle.” The 
latter secretes a shell and encloses a cavity in which the gills arc 
suspended. The alimentary canal is fumidied with the character- 
istic molluscan rasping tongue or radula. These ftniwiala differ 
from the rest of the MoUusca primarily in that the head and foot 
are approximated, so that the mouth is situated in the middle of 
the foot, and the edges of the latter are drawn out into a number 
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of appendages (arms and tentacles). The area just above the 
edge of the foot, from which the epipodium of the Gastropoda is 
developed, is produced to form a peculiar organ of locomotion, 
the funnel. The majority of living cephalopods possess hns and 
their shell is in a reduced or degenerate condition, a tendency 
apparent in many fossil forms. In short the leading feature of 
cephalopod organization and the dominating theme of their 
evolution is the development of organs 
that subserve a vigorous aggressive mode 
of life unhampered by the heavy calcareous 
shell that is carried by their more sedentary 
and inactive relatives. Nevertheless the 
living Nautilus (q.v.) and many forms 
now extinct retain the shell in a complete 
condition. 

For invertebrate animals the Cephalo- 
poda attain a large average size and the 
louAiiTtiiLv JOURNAL gcHus Architeuthis (giant squids) are ac- 
I.— nautilus pom- tually the largest hving invertebrates, the 
I'lLius (ABOUT 1/12 NAT- Atlantic species Architeuthis princeps at- 
URAL SIZE) taining a total length of 52ft. (inclusive of 

iht* tentacles). The shell of the fossil ammonite {Pachydiscus sep^ 
pniradcnsis) from Westphalia (Cretaceous) measures 6ft. 8in. in 
dianiot(*r and is the largest shelled mollusc. Though not such a 
llDurishing group as they were in secondary times, the Cephalopoda 
still one of the dominating groups of marine animals. They are 
flu’ principal prey of whales and other marine carnivora and the 
relentless enemies of Cru.stacca and small fishes. The bizarre 
appearance of Cephalopoda, their sinister eyes and the secretive 
hahils of some of the shore-living forms have made them a 
sLil'jc'ct of legend among imaginative peoples. Modern authors 
h.i\c not hesitated to exaggerate the horrors of the attack of a 
giant squid or octopus; and Denis de Mont fort and Victor Hugo 
iKivf invested them with a melodramatic violence that has taken 
root in pojiular fancy. Nor is this reputation for ferocity un- 
nieriiciK as far as attacks on human subjects arc concerned. 

Classification*— -In the past decade the classification of the 
rej)halopoda has undergone a considerable amount of revision 
principally owing to the work of Naef and other German zool- 
ogiists. The following is the scheme drawn up by Grimpe (1922) : 

Class. Cephalopoda. 

Sub cla.ss I . Pr<jtacephalopoda. 

Order i. Nautiloidea. 

Onicra. Ammonoidca. 

Sub class 2. Metacephalopoda. 

Order 1. Octopoda. 

Sub order z. Cirrata. 

Sub order 2. Palacoctopoda. 

Sub order 3 . I ncirrata. 

Order 2. Decapoda. 

Sub order 1. Sepioidea. 

Sub order a. Tcuthoidea. 

Sub order 3. Belemnoidea. 

It will be seen that this scheme recognizes the fundamental 
ilistinciion proposed by Owen, which separates Nautilus and its 
allies from the octopods, squids and cuttlefish. This distinction is 
without doubt sound, for it rests on the fact that, within the 
limit .s of our knowledge, the Nautilus has a more primitive or- 
ganization than the rest of the Cephalopoda. It has a wholly ex- 
ternal coiled shell, four gills and kidneys, and other features 
whieh we are justly entitled to regard as primitive. It must, 
however, be recognized that we can deal only with the shell of 
the extinct nautiloids and the ammonites and we do not know if 
the rest of their organization was like that of Nautilus, It is a 
hiir inference, however, that the living and fossil nautiloids and 
the ainmonoids are a natural group. Grimpe’s scheme differs 
herein from the older classification in raising the main sub-divi- 
^lons to the status of sub-classes and in thus emphasizing their 
nistinctness as is done in the case of the streptoneurous and 
cuthyiieurous gastropods. This is an advantage and may be 
safely adopted. 

The classification of the Dibranchia proposed by Naef and 
t^nmpe involves a more fundamental change. In its primary di- 
'^ision into Octopoda and Decapoda it follows traditional lines. 



In its secondary division of these groups, however, it departs 
from the latter for reasons which appear to us well-founded. 
Among the Octopoda the fossil Palaeoctopus merits recognition as 
repre.senting a separate sub-order. It is, however, in the re- 
organization of the Decapoda that the new scheme has most to 
recommend it. The recognition of the three sub-orders Sepioidea, 

Teuthoidea and Belemnoidea has 
the advantage of taking into ac- 
count our knowledge of the phyl- 
ogeny of the order, and mark- 
ing the three great tendencies 
that can be recognized in the 
evolution of the decapod shell. 

Bt COUNTIRt OR f, H. DUNCAN 

Fic. 2 . — AN OCTOPUS RESTING ON The oldcr “Oigopsida” arc, as far 
THE SEA BOTTOM (ABOUT i/fo NAT- as nearly all their living represen- 
URAL SIZE) tatives are concerned, preserved 

intact. But the Belemnite-like fossil forms are quite reasonably 
abstracted from them and placed in a separate sub-order. The 
older “Myopsida,” which contained forms with radically dis- 
similar shells, such as Sepia and Loligo, are resolved into two 
sections, one of which {Sepia, Sepiola, Spirula and certain ex- 
tinct forms) is elevateci to sub-ordinal rank (the Sepioidea), 
while the other (Loligo, etc.) is treated as a section of the 
Teuthoidea along with the Oigopsida (as above restricted). It 
may be reasonably objected that this has the effect of placing 
forms such as Sepiola which, like Loligo, have a rhitinous. non- 
calcified shell in a different sub-order from Loligo and the 
Oigopsida, and of di.sregarding certain points of similarity between 
the Loliginidae and Sepiidae. Nevertheless it is held that in spite 
of this fact, Sepiola and its allies are more closely allied anatomic- 
ally to Spirula, which has the distinction of being the only living 
dibranch with a coiled and partly external calcareous shell, than 
to lA>ligo and the Oigopsicla, and that phylogenetically they can 
thus be attached to the sepioid stock. Concerning the affinities of 
Spirula, a good deal of controversy has taken place. It seems 
best to accept Chun’s view that it is a sei)ioid form, as the rea- 
sons set forth at length by him in his study of this interesting 
genus {Wissenschajtliche Ergebnisse dcr Deutschen Tiejsee 
Expedn. Bd. 18, 1915) are sufficiently convincing. 

Anatomy and Physiology* — In fig. 3 is given a diagram 
illustrating the structure of a cephalopod. Though schematic, 
this diagram gives a very fair idea of the organization of such 
forms as the common cuttlefish, squid and octopus. The view 
has been widely accepted that in the Cephalopoda the surface of 
the foot has become very much shortened as compared with that 




of other molluscs, the length of 
the body being reduced, while 
its height is increased. This mod- 
ification of what we may assume 
to be the original plan of mollus- 
can organization is held to have 
been brought about by the foot 
shifting forwards until it became 
involved in the head, its edges 
growing round and encircling the 
mouth. It will be seen in the 
section on Development that 
this process is actually indi- 
cated in the embryo, so that 
on this, as well as other grounds, 
we may regard the current view 
as to how the cephalopod organization was attained as sub- 
stantially accurate. As to which surface of a cephalopod should 
be called anterior and which posterior we are on sound mor- 
phological ground if we regard the head and foot as ventral and 
the mantle-cavity as posterior. Nevertheless in many cephalopods, 
which move about by swimming, the long axis of the body be- 
comes horizontal, like that of a fish, and the anterior surface 
might be more appropriately termed “upper” or “dorsal” and the 
posterior surface “under” or “ventral.” 

The viscera of our typical cephalopod are covered by a dome- 
shaped or elongated dieath of skin, ^e mantle, which is in close 
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THE STRUCTURE OF A CEPHALOPOD 
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contarf with thr body anteriorly, but posteriorly is free and 
encloses the mantle cavity, info which the gills project and the 
anus, kidneys and rejiroductivc system open. 

Hj'Iow the visteral mass are the head and foot which together 
conlinue the main n)a.s.s of the body. On the posterior side of this 



(riscticR) 

Fig. 4.— chiroteuthis imperator (about Va natural size) 

hearbfoot (ccphalo-pedal mass) is a muscular tube, the funnel. 
The circlet of arms encircles the mouth. 

The main divergences of .structure have already been indicated 
in the section on classification; but, for the sake of rendering clear 
the importance of some of the details 
which follow, it is necessary to recall two 
important facts, first that Nautilus with 
its external coiled shell represents a more 
primitive and less specialized ly[)p than 
do the Dibranchia, a grade of organization 
.seen in many anatomical features, and sec- 
ondly that the Dibranchia have acquired a 
more active and vigorous mtide of life that 
has led to certain marked departures in 
structure and function from the tyj»e rep- 
resented by Nautilus and (\\v may assume) 

the ammonites. Lastly among the Di- 

branrhia themselves certain important ™ 

habitudinal divergences are established, ^r^RrAwic am- 
and hand in hand with the.se wc mu.st note monite. trachycf.ras 
structural and physiological adaptations, aon < about =*4 natural 
c.g., to a life jMTinanently spent in the 

great depths of the .sea, to a permanent floating life or to a more 
active and aggres.sive exisience near the surface. The details of 
cejjhalopod anatomy and physiology may be studied in any 
good zoological textlnH,ls or in di\ers special papers and mono- 
graphs. The following account attemjits to eliminate detail and to 
present the main stnutural and jibysiologicil features of the 



class in relation to the mode of life of the animals concerned. 

External Anatomy and General Organization^The 

nautiloids and ammonites were in all probability mainly shallow- 
water animals living near the bottom. They relied for pro- 
tection on a calcareous external shell and their speed of move- 
ment was probably inconsiderable. The modern Nautilus repre- 
.sents this mode of life pretty closely. The Dibranchia, are as 
wc have seen, on the whole more active, 
and swimming or floating has become their 
characteristic mode of locomotion. Ac- 
cordingly we notice the following features 
in their external organizations: (i) The 
mantle, which in the majority of molluscs 
and in the Telrabranchia has a passive role 
and merely contains the vi.srcra and se- 
cretes the .shell, has become involved in the 
mechanism of locomotion. It has lost or 
almost entirely lost the rigid .shell and has 
become highly muscular. Its ex]^an.sion and 
contraction promote a locomotor water- 
current by drawing water into the mantle 
cavity and expelling it through the funnel. 

The raj)id ejection of this jet of water en- 
ables the animal to execute rapid retro- 
grade movements. As a means of sealing 
the mantle aperture while the locomotor 
jet is under compression, there is devel- 
oped an “adhe.sivc apparatus,** a cartilagi- 
nous stud or ridge on each side of the edge (BHITIBM MUSEUM/ 

of the mantle and a pair of corresponding uncoiled cre- 

sockets on the head into which the studs or V* ** mat Jpai* 

ridges fit so that the mantle edge is locked size) 
to the head. {2) The funnel in Nautilus is Upper, Crioceras americi- 
represented by two muscular folds which Heteroceryt. 

meet in the middle line. In the Dibranchia 
these folds arc completely fused up and form a complete tube. 
(3) Additional locomotor appendages in the shape of fins are de 
veloped from the sides of the mantle. Th(\se may become very 
large and no doubt assist in balancing the animal. (4) In accordant 
with their active, mainly reptorial mode of life, the cirrumoral ap- 
pendages, which arc many and feebly developed in NautUus, are 
fewer in number in the Dibranchia, but more muscular and pro- 
vided with suckers which in the Decapoda are furnished witli 
horny, often toothed rims. In certain forms the teeth of the suck 
ers arc modified as large and formidable hooks. Two of the arms 
are specially modified in the Decapoda for the capture of prey 

Internal Anatomy k — (i) Internal supportitif^ structures. All 
the Cephalopoda have an internal cartilaginous covering of the 
main ganglia of the nervous system. In the Dibranchia this i- 
more complete than it is in Nautilus. It encircles the gangli.i 
and r()nstilutc.s a kind of skull. Besides this structure the greatii 




Fig. 7.~spirula peronii (about ^ natural size) 

mobility of the Dibranchia is secured by other skeletal supports 
of the muscles which arc found at the base of the fins, in tin' 
“neck,** gills and arms of various forms. (2) Viscera, The ali' 
mentary system of the Cephalopoda consists of a muscular 
buccal mass furnished with a pair of jaws (mandibles) and a 
rasping tongue (radula), oesophagus, salivary glands, stomach, 
coerum, liver and intestine. Efficient mastication is secured by the 
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Fig. 8. — ARM-HOOK OF 
MESONYCHOTEUTHIS 
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MAGNIFIED) 


powerful mandibles and sharp-pointed teeth of the radula. In 
the Octopoda the oesophagus is expanded to form a crop and in 
the Cirrata, possibly in relation to the special diet of these 
mainly deep-sea animals, which seem to feed on bottom d6briS| 
the radula is frequently degenerate or absent and there is a 

- - “second stomach/*a capacious dilatation of 

the intestine. In the Dibranchia the pancre- 
atic element of the liver is partly separated 
\ from the latter. Nearly all the members of 
J this subclass have a diverticulum of the in- 
testine situated near the anus in which is 
secreted a dark fluid (“sepia” or “ink”). 
ANNALS AND Jhis cau bc forcibly discharged, and the 
dark cloud thus formed in the water serves 
as a means of escape from enemies. (See 
section Distribution and Natural History.) 
This so-called ink-sac is absent in Nautilus 
and in certain deep-sea Octopoda. 

Circulatory and Respiratory System.-— These systems arc 
very highly developed in the Cephalopoda. Unlike the rest of 
the Mollusca the blood is conveyed to and from the tissues in 
vessels instead of mainly through a system of diffuse cavities 
i lacunae), though the vascular system of Nautilus is partly 
l.'u'unar. The process of circulation and oxygenation is more con- 
ct'iu rated in the Dibranchia, which have only two cardiac auricles 
.iiid two gills instead of four auricles and four gills as in Nautilus. 
The mechanism of respiration is 
likewise more efficient in the 
Dibranchia, the rhythmical con- 
iractions and expansion of the 
mantle musculature procuring a 
very effective circulation of watei 
.)ver the gills. The latter art 
ii.atber-like in general plan, i.e. 
liicy consist of a central axis with 
.^rie- branches disposed down each 
Mile of it. There are as many as 
ir; filaments a side in some Di- 
'■'iunchia; but in the Octopoda 
:hey are less numerous, and in 
.il)N;..sal forms (e.g., the Cirro- 
iiuthidac) they are very much reduced in number and length. 

Renal Organs. — ^The excretion of nitrogenous waste is carried 
exclusively by the kidneys; the liver, which in certain other 
i:u»llu‘ics has an excretory as well as digestive role, does not par* 
liiipate in this function. There are four kidneys in Nautilus and 
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;ui» in the Dibranchia. 

Nervous System. — ^The chief ganglionic centres of the Ceph- 
rlr.poda are concentrated in the head and are very closely 
approximated. Such intimate union is not usually found in other 
’ • ' ill uses, but is nevertheless seen in certain Gastropoda. Tliis 

condensation of the central nerv- 
ous system is seen in Nautilus 
and is carried still further in cer- 
tain Dibranchia. Features indic- 
ative of functional specialization 
are found in the latter, e.g., in 
some of the Teuthoidea the cere- 
Fig. 10 .— row of teeth in rad- bral centres are subdivided and 
uu OF AN OCTOPUS (HIGHLY MAO- the pedal ganglia are likewise di- 

yided into brachial and epipodial 
I'knieiiLs which innervate the arms and funnel respectively. The 
S'l^^iise-organs of the Cephalopoda are eyes, rhinophores (olfactory 
t'lgansj, statocysts (organs for the nervous regulation of balance) 
’nil tactile structures. The eyes of Nautilus are of a more prim- 
itive construction than those of the Dibranchia in that they have 
iio retractive lens and the optic cavity is open to the exterior, 
hi the Dibranchia the eyes are very complex and approach those 
01 I he Vertebrata in efficiency. 

Reproductive System. — ^The sexes are separate in the Ceph- 
•^'iopoda. No instances of hermaphroditism or of sex-change such 
ai'. :irc found in other mollu.scs have so far been reported in this 



class. Sexual dimorphism is of fairly regular occurrence; but it 
is usually expressed in slight differences of size and the propor- 
tion of various parts. In the pelagic Argonautidae (Octopoda) 
the male is very much smaller than the female, and in the cuttle- 
fish (Doratosepion confusa) the males are distinguished by the 
possession of long tail-like prolongations of the fins. In nearly 
all cephalopoda the males are in addition distinguished by the 
modification of one or more of the appendages as an organ of 
copulation. The male reproductive system is on the whole a 

little more complex than the fe- 
male, chiefly in relation to the 
method of copulation. The sper- 
matozoa are transferred by the 
male to the female in long tubes 
(spermatophores) which are 
formed in a special sac (Need- 
ham’s organ) on the course of the 
Fig. n. — male of argonauta male vas deferens. These tubes 
ARGO showing HECTOcoTYLusf are deposited either in the neigh- 
(ABouT natural SIZE) , bourhood of the mouth of the fe- 

male (Nautilus; Sepia, Loligo and other Teuthoidea) or in the 
mantle-cavity (Octopoda; certain Teuthoidea) by means of the 
copulatory organ (hcctocotylus [Dibranchia] : spadix [Nautilus^), 
The latter is a simple spoon-like modification of one of the arms 
in the Octopoda. In the Decapoda a great diversity of modifica- 
tions is found which may iifvolve more than one arm. Similarly 
in Nautilus an accessory copulatory organ (antispadix) is found. 
It has recently been suggested that some of the peculiar modifica- 
tions found in the Decapoda enable the copulatory arm or arms 
to be used as an organ of stimulation. 

Colour Change and Luminescence. — Besides the permanent 
colour of the skin, the Dibranchia possess a cutaneous system 
of contractile cells ( chroma tophores) containing pigment which 
can bc expanded or contracted so as to exhibit or conceal the 
pigment either of all the cells simultaneously or only of those 
containing a certain pigment. The circumstances in which these 
changes are brought about arc discussed in the section on 
Distribution and Natural History. 

In certain Decapoda, principally those which live at great 
depths, special light-organs are developed in various regions of 
the mantle, arms and head. These organs are not found in 
Nautilus and the Octopoda (except in Melanoteuthis lucens). 




ORDER TO DISPLAY ITS CONTENTS 

They are only sparsely found in the littoral Sepiidae and 
Loliginidae; but a special type of light-organ said to produce the 
peculiar phenomenon of “bacterial lieht” has been d(‘scribed in 
certain species of Sepiola and Loligo (Meyer: Pierantoni. Rob- 
son). 

l^elopment. — ^The development of Nautilus is unfortunate- 
ly not yet known, so that if any clues to the phylogeny ol the 
cephalopods may be obtainable from the embryology of their 
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most primitive Uving representative, they are still withheld from The shell is, however, straight, not coiled. At a later stage we find 
us The eggs of all ccphalopods are provided with a remarkable the shell becoming coiled like that of a true NoiOUtis. This is well 
amount of yolk so that, unlike that of the rest of the MoUusca, seen in the Silurian Ophidioceras. In Triassic rocks are found re- 
thc segmentation is incomplete and restricted to one end of the mains closely resembling our modem NautUus; but the latter 
egg. The embryo is likewise localised at that end and the ectoderm did not actually appear until the early Tertiary. 
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appears stretched out over one extremity of a large mass of 
yolk. Later on, a sheet of cells is developed below the ectoderm, 
commencing from that edge of 
the ectoderm at which the anus 
is subsequently developed; and 
after this, cells migrating inwards 
from the ectoderm give rise to 
the nie.sendoderm. The develop- 
ment of the various organs need 
not occupy us ; but it is necessary 
to point out that the mouth in 
the early stage of development is 
not surrounded by the arm-rudi- 
ments. The latter arise as out- 
growths of the lateral and pos- 
terior edges of the primordial 
embryonic area. The.se out- 
growths pass forwards during 
later development until they 
reach and encircle the mouth. 

The funnel ari.scs as a paired out- 
growth of the same area, a con- 
dition which is retained in the 
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RG. 13 .— arms and tentacles of 

A LARGE SQUID. ONYCHOTEUlHIS 

adult Nautilus, while in the Dibranchia the two portions fuse 
together in the median line. The development of the Cephalopoda 
varies somewhat after the germ layers have been dcveloi)ed, 
according as to whether there is a yolk-sac or not. The embryo 
of Sepia, LoUro and Octopus is provided with a yolk-sac which 
may become partly internal; while in certain Dcca|)oda pre- 
sumed to be archaic there is less yolk and the yolk-sac is prac- 
tically absent (“Oigopsid embryo** of Grcnacher). Nevertheless, 
although we may regard the latter mode of development as less 
specialized than that of the heavily yolked egg, e.g., of Sepia, 
there is no certain indication in the development of any known 
cephalopod of those larval phases that characterize the develop- 
ment of other Mollusca. The embryological history of the mem- 
bers of the Cephalopoda reveals as much specialization and 
differentiation from the more primitive molluscan ty|je of de- 
velopment as docs the structure of the adult. 

Phylogeny and Evolution. — ^The structure of the soft parts 
of fossil ccphalopods is only very scantily known, .so that our 
knowledge of the evolution of the 
class since its first ap()earancc in 
Cambrian- times is largely based 
on the shell. It thus follows that 
our main division of the class into 
Telrabranchia and Dibranchia, 
based as it is on the structure of 
the gills and other primitive traits 
.seen in the visceral anatomy of 
Nautilus, has little relation to our 
knowledge of the primitive nauti- 
loids and ammonoids. Similarly 
our knowledge of the evolution 
of the Octopoda, in which the 
shell is vestigial and non-calcified, 

is rather compromised by the absence of veritable fossil remains. 

In order to understand the evolutionary history of the Ceph- 
alopoda as revealed by the geological record, it is necessary to 
allude to the shell of Nautilus, which, by reason of its general or- 
ganization, is regarded as the most iirimitivc living cephalopod. 

This shell is coiled and subdivided into a number of closed 
chambers, the last of which is occupied by the animal. Through- 
out the system of chambers runs a median tube, the siphuncle. The 

earliest forms which we can recognize as ccphalopods arc found ^ ^ . 

in Cambrian rocks. In Orthoceras (hg. 17) we see the unmis- degenerate shell. In one form alone (Spirula) the shell is still 
takable chambered shell and median siphuncle of the nautiloid. partly external. The position and state of the shell in the 
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Fig. u.— embryo of loligo 


This short sketch gives us a clue to the first stage in the evo- 
lution of the Cephalopoda. If we accept the view that the MoUus- 
ca are a homogeneous group, it 
is reasonable to suppose that the 
primitive MoUusca from which 
the Cephalopoda sprang were 
provided with a simple cap-like 
shell not unlike that of a limpet. 

What circumstances of adapta- 
tion or internal momentum dic- 
tated the lines on which cephalo- 
pod evolution should proceed are 
not known; but the first result 
was an elongation of the shell 
achieved by the deposition of 
Ume salts around the edge of the 
primitive cap-like shell as the 
animal progressively shifted its 
position away from the apex. At 
each successive growth-period 
the back of the visceral mass se- "* «>• 

IHC UiiCK 01 Llie Vl^LCrdi SL plora DtS QOLFRI VON NIAFRL- (RTAZIOljl 

creted a partition (septum), thus eoolooica di nafold 
forming the successive compart- the common 

ments of the nautiloid shell. The cuttlefish, sepia officinalis 
elongate shell thus produced, which we see in Orihoccras, no 
doubt became unmanageable and liable to injury. As in the case 
of the Gastropoda, it became coiled, which had the mechanical 
advantage of saving the shell from accident and making it more 
manageable. The second order of tetrabranchs, the ammonites, 
which are only known from fossil forms, was a very large group 
and the plentiful remains of their shells at certain horizons has 
provided material for special studies of evolutionary phenomena 
at once fascinating and baffling. The ammonites are ranked 
Telrabranchia on conchoiogical grounds; but we do not know in 
fact whether they posse.ssed the anatomical structure of the 
nautiloids. They differed essentially from the true nautiloids in 
having a marginal siphon and a persistent embryonic whorl at 
the apex of the shell (protoconch). It is customary to derive 
them from Devonian forms with straight shells, such as Bactrites, 
though in fact Bactrites itself has certain nautiloid traits. Coiled 
ammonites appear in the upper Devonian {Goniatites), and there- 
after follow a great variety of forms. They are distinguished by 
tendencies towards uncoiling and great complexity of the sutures 
(line of junction between the septa and 
the main shell-wall) which illustrate re- 
markable phenomena of growth (mostly 
modifications of the principle of Recapitu- 
lation). Some lineages (or evolutionary 
strains) illustrate retrogressive evolution, ^"owihVoV natural hh 
the later members of such series reacquir- ctatlor d francis) 
ing traits seen in earlier stages of the*^i® —larva 
series. These retrogressive stages 
especially noticeable in the Cretaceous ^ 
period, at the end of which the ammonites became extinct. It is 
not yet safe to say that this group as a whole ran a straight course 
through increasing complexity to a climax from which they passed 
to senescence and ultimate decay. It is tempting to read such a 
plain evolutionary theme into their story; but it seems more 
likely that as Swynnerton suggests, they were cut off when still 
a flourishing group by a great secular “revolution” of climate 
and earth-change, rather than by the exhaustion of their own 
evolutionary momentum. The history of the dibranebiate Cepha- 
lopoda is dominated by one main evolutionary theme. Our 
modem squids, cuttlefish and octopods arc distinguished from 
the nautiloid forms by the possession of an internal and partly 
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CUTTLEFISH, OCTOPUSES AND SQUIDS OF THE MEDITERRANEAN 


Squid (Todarodes sagittatus) 

squid (Loligo vulgaris) 
Oi,topus (Rossia macrosotna) 

^ Mill Id {Loligo warmorae) dis- 


charging the Ink which squids 
eject as a screen against their 
enemies 

5. Paper nautilus (Argonauta argo) 


6. Octopus (Scaeurgus tetracirrus) 

7. Octopus {Ocythoe tuberculata) 

8. Common cuttlefish {Sepia ofii^ 

cinalis) 


9. Sepiola aurantiaca 

10. Eggs of cuttlefish {Sepia otfi- 
cinalis) 

31. Common octopus {Octopus vul- 
garis) 
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Dibranchia is due to the progressive overgrowth of the shell 
bv the mantle and the formation around the shell of a sec- 
ondary sheath, the various parts of which eventually become 
larger than the shell itself. The loss of the true shell probably 
went hand in hand with the gradual acquisition of an active 
swimming habit, in which the protection of a rigid outer covering 
was replaced by greater mobility entailing the development of 
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r,G 17 DIAGRAM OF SECTIONS THROUGH THE SHELL OF PALAEOZOIC 
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r pallial muscles. At the same time the acquisition of a 
irti'li urientation probably entailed a readjustment of the centre 
Ml g'livity of the animal, the heavy, more or less terminal shell 
ir ! 1;; incompatible with rapid movement in a horizontal position. 
O' lorms which connect the Dibranchia with the Tetrabranchia 
wf lin\c no direct evidence. According to Naef wc may distin- 
((Ttain orthoccratid nautiloids which .show an approach to 
tin. olde.st Dibranchia; but it is not until Triassic times that we 
ni'ri ill Aularoaras unmistakable evidence of the modification 
I he shell. This tendency is seen at its best in the Belemnites. 
J’ toiisist.s primarily in the enclosure of ihc apex of the shell in 
L!!. t xu*rnal calcified sheath, the 
ru.ird. and the development of an 
.i.a^sory plate, the pro-osira- 
(iiiv.. Ill the anterior end of the 
*•1111; The forrn.s which exhibit 
modifications were un- 
(loiihiedly dibranchiates, as they 
juu^cssed the characteristic ink- 
.ind hooks on their suckers. 

The belemnites gave rise to sev- 
'•m 1 lines of descent. In one of 
(iu >c the guard i.s reduced and 
die original shell (phragmocone) 
i' toiled {Spirulirostra). Further 
reduction of the guard and more 
exuiisive coiling of the phrag- 
inocone produced the shell of the 
tnedern Spirula, In another line 
die guard is similarly reduced, 



INVUTBBIATU- 



r*OM “OUIOI TO 
(ORITISH HUSIUM) 

the exten.sion of the phrag- fig. i8.>-re8toration of the 
nioconal septa as closely set and animal and shell of a belem- 
liumerous layers up the surface n'te 

of the pro-ostracum led through »'•* 

the Jidosepia to the modem cuttlefish. The modem Tcuthoidca 
UMliginidae and “Oigopsida”) are distinguished by the loss of 
phragmocone and guard and the persistence of the pro-ostracum 
'IS a homy “pen.” These forms appear in the Jurassic and are 
nroliably developed from belemnite-like ancestors. Of living 
^‘‘ijthoidea Ommastrephes preserves a trace of the phragmocone. 
()wing to the great reduction of the shell in living Octopoda, in 
it persists as fine cartilaginous “stylets” or as somewhat 
titttcr-developed fin-supports (Cirrata), the stylets, or fin-sup- 

II . , 


ports, are usually regarded as vestiges of the shell; but it is pos- 
sible that this interpretation is wrong. We have no knowledge 
of the ancestry of tliis group. The structure of Pdaeoclopus new- 
holdi from the Cretaceous of Syria affords no clue to the early 
stages of octoDod evolution. This form combines cirromorph and 

octopod characters; but in gen- 
eral it ap[)ears to be more octo- 
pus-like. Of the modern Octo- 
poda it is likely that the Cirrata, 
in spite of much specialization in 
relation to the abyssal habit, are 
an older group than the true 
octopods. As far as the rudiment 
of the shell is concerned such 
forms as Cirroteuthis tniUleri and 
Vampyroteuthis are more primi- 
tive than Octopus, Eledone and 
the Argonautidae, 

Distribution and Natural 
History. — ^The Cephalopoda are 
exclusively marine animals. No 
authentic records are available 
of their occupation of fresh or 
brackish water. Although .they 
are occasionally carried into estu- 
aries, they do not tolerate water 
of reduced salinity. In this re- 
spect they are comparable with 
the Amphineura and Scaphopoda 
among other Mollusca and with 
the Echinoderma and Brachio- 
poda. It is interesting, but rather 
fruitless to speculate as to why 
so highly organized and dominant 
a group has never, as far as we 
know, accommodated itself to 
fresh water. The fact that there 
are many littoral species further emphasizes this exclusiveness. 
One record is known to the author of an octopod being found 
living at the mouth of a fre.sh water stream (Hoyle, 1907), and 
it is interesting to note that certain species have penetrated into 
those areas of the Suez canal which have a higher salinity than 
that of normal .sea water. No differences have so far been re- 
corded in the numerical frequency of the cephalopods of those 
parts of the ocean w'hich have a relatively low salinity {e.g,, 
under 34 per mille, as in Arctic and Antarctic waters), and those 
with an average or high salinity (35 per mille and upwards). In 
areas of extremely low salinity, such as the Baltic sea, cephalopods 
are very sparsely represented. 

Concerning the horizontal (geographical) distribution of ceph- 
alo{x>ds, as far as it can be dLssociated from the vertical distri- 
bution {see later), little need be said. Many genera and some 
species are, in the light of modem taxonomy, cosmopolitan in 
their distribution. Thus the small oigopsids Cranchta scabra and 
pyrgopsis pacificus are found in the Atlantic, Indian and Pacific 
oceans, though they do not pass into high latitudes. The common 
European Octopus vulgaris and 0 . macropus have, on unimpeach- 
able authority, been recorded from the Far East. On the whole the 
distribution of the species and some of the genera is very much 
the same as in other great groups of marine animals, i.e., it is in 
general determined by the great oceanic “divides.” Thus the 
Canaries current cuts off a north-east Atlantic fauna from an 
equatorial and south Atlantic one at about latitude i8®N., and 
the great “divide” off Cape Agulhas (South Africa) separates 
Atlantic and Indo-Pacific faunas. Nevertheless, these barriers 
(due to marked changes in salinity and temperature) seem to be 
by no means rigid in their effects. Several Mediterranean species 
are found in the south Atlantic and certain species arc common to 
the Atlantic and Indo-Pacific regions; so that the species can 
only be grouped into faunas in a very broad fashion. Other quali- 
fications have also to be made. In the first place it is very likely 
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that many species which occur at the surface, e.g., in the cold 
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BenRuela rurrcnt of the south-east Atlantic may be found in 
deeper water in the Indian ocean, so that the Agulhas “divide” 
may he only effect ive at the surface and have a limiting effect 
only on those C'ephalopoda which cannot descend to great depths. 
Secornlly, the identification of species from ccgitrasted areas 
shoulfl depend on a very exact taxonomy, and this is not always 

easy in practice, as the condition 

and number of specimens col- 

lened is not always satisfactory. ^ ft 

It will he convenient to consider S 

vertical distribution at the same 
time as the geiuTal mode of life /( 

of these animals. Nautilus seems ^ 

to kecj) near the bottom in the 

neighbourhood of islands and 

reefs and has been obtained at a 

depth of 300 I'alhoin.s. It comes 

into shallow' water quite fre- ^ 

quently; but Dr. A. Willey be- 

lieves it breed.s in very deep vR' '?r 'if f 

wafer. The larger Decapoda 

spend their life .swimming at J 

various depths. Some are strictly ^ 

littoral such as .Se/wtf and Loli^o. 

Most of the Teuthoidca arc pcia- »» c 

. . ■ClENTiriQUCS DU PK4NCK ALSLKT (IM* 

gic, !.<?., they live in the open sea stuut oc.iAN(i(,HAPHmua) 
far from land, and some of them F»g. 20.-- ciRKOTEurwis umbel- 
have a very considerable vertical abyssal octopod 

distribution. Chirotcuthis lacertosa has been taken at a depth of 
2,949 fjithoms. 

In the adult stage the small and fragile Cranchias (Oigopsida 
consuta) arc to he reckoned as planktonic organisms, *.e., floating 
more or less at the mercy of currents rather than swimming with 
or against the latter. The Octopoda mainly dwell on or near the 
bottom eilher crawling on the latter or swimming a short distance 
off it. Some of them, however, c.^., FJedonella and Cirroteuthis, 
arc not confined to the bottom and arc found in mid-water at 
very considerable depths. Although the large family of the Octo- 
podidue mainly inhabits shallow water, the Octopoda as a whole 
contain a very large nucleus of deep water forms (one species of 
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Fig. 21. —squids of various species swimming 

Elcdonella has been taken in 2, goo fathoms), which display well 
marked adaplations to life in abyssal conditions. 

Alcide d’Orbigny in his account of the Mnllusca of South 
America, asserted that the CVfihalopoda are in general “.sociable,” 
i.e., gregarious, and this statement is certainly true of Nautilus 
which were always found together in droves by ihc n itive divers 
employed by Dr. A. Willey, who observed its habits in New 
Guinea, etc. Nevertheless, Jatta, who made a special study of 
the Mediterranean forms, was of the opinion that only certain 
pelagic forms are thus gregarious (e.g., Todarodes, Ocythde). 
We should avoid concluding that the coincidence of a large num- 


I her of individuals necessarily implies either a sociable instinct 
' or a desire for the protection afforded by a community, as it may 
; be due to the accidental coincidence of large numbers of indi* 
. viduals (“population maximum”) in somewhat restricted breeding 
i or feeding grounds. Nevertheless, Verrill has adduced evidence 
that the shoaling of young Loligo pealei off — 
the coast of New England is not thus I 

accidcnt.'il. ) 

The breeding season has a marked ef- 
feet on the distril Jilt ion of certain Cephalo- / A 

poda. The common cuttlefish (Sepia K J 

oftLtnalis) comes into shallow coastal D n 

water in the spring and .summer to breed, n i 

anil migrations of a similar nature have \ a 

been ob.servcii in other forms (Loligo, AU 
lotcuthis), ^ ijr A 

Vcr>' little is known concerning the mat- 
ing habits of the Cephalopoda. It has been 
assumed that in certain forms with special ^ ^ ^ 
light organs, e.g,, Sepiola, Loligo, their or- 
gans serve as a means of sexual display. 

Ncverlhclc*ss, it is not certainly known that 

.such forms may not mate at depths, 

which render it likely that such organs ’ 

function rather as a means of advertising 

the individual to its prospi'ctive partner ^^0M chun. -wTil ^i rr cHAr. 

than as an incitement to coitus. The actual «>er deutsc’. 

process of coitus has been studied by sev- (hscher) 

eral naturalists (Racovitza, Drew, Levy, Fig* 22.— BATHOTHAUMi 

etc.) ; but, while we know the general lines lyromma 

on which it takes place, the details and particularly those relatini 

to the use of the hcctocotylus are not very well known (sn 

Reproductive System), Nor again are we informed as to tin 

bionomic significance of some of the more remarkable cases 0 

sexual dimorphism among these animals, e.g., of the highb 

elongate and fringed arms of Sepia bur- -q g- ^ 

fiupi and lorigera (Massy, Wiilkcr) and the & n 

still more remarkable dimorphism in Dor- H 0 

atosepion confusa (Massy and Robson, ^ B 

Robson and Carlcton). % B 

The eggs of most of the Cephalopoda, 
of which W'c know the reproductive habits, WjjBJ 

are Laid inshore, and arc usually fa.stencd 
down singly or in clusters on bottom debris 
such as fragments of coral, stems of plants, /BrQk 
etc. Less is known concerning the egg- 
laying of pelagic species, except in special 
instances such as that of Argonauta, in 
which a brood chamber is developed in the f 
.shape of a shell (not homologous with the 
true shell) which is secreted by the dorsal \ 

arms of the female. Brooding over the eggs \ -^1 

seems to lake place on the part of the fe- 
male in certain forms (e,g.. Octopus vul- 
garis). Little is known concerning the re- 

lations between the sexes apart from those i;; 

immediately concerned with reproduction, uche ergernirei der oeutsch 
G rimpe, however, records that in cap- ^ 
tivity Sepia officinalis is strictly monog- Fic. 2a. — c r a n c h i a 
amous though capable of reproduction. scabra 
T he majority of living Cephalopoda are carnivorous and livf 
principally on Crustacea. Small fishes and other molluscs, how- 
ever, often form part of their diet and there is some evidence 
that in nature certain species are cannibals. In the Channel Lies 
Octopus vulgaris partly subsists on the ormer (Haliotis) and has 
been made responsible (though on insufficient evidence) for 3 
marked decrease in the numliers of that mollusc. The Cirraia 
whose reduced musculature and radula indicate a loss of activity 
and of masticatory power probably feed on bottom-debris ot 
minute plankton. The latter in the shi^ipe of copepods, pteropoiis, 
etc., arc probably the food of the smaller pelagic Decapoda. The 
Cephalopoda are in their turn preyed upon by whales, porpoises, 
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FIG. 24. — TWO HIGHLY MODIFIED OCTOPODS 
figures, Opistboteutbis tnedusoidesi lower, OpistboteutbtM 

(loljihins. scal> and sea birds. The stomachs of whales arc often 
iiMiijil lo cimtain fragments of C'ephalopoda (mandibles and 
iiikri rings), and it is held that (he vvaxlike .substance known as 
i:iilKTgris. \>hich is used in perfumery and is found floating at 
i»r dri fit’ll ashore, is roniposed largely of cephalopod tissue 
by whales. It is not to be doubted that large squids main- 
1, m-. de.^perate struggle with any whale that may attack them, as 
.|)i ( miens of the latter are sometimes taken with the marks of 
! lings imprinted in their skin. 

rill’ n)U)ur changes produced in the skin of most cephalopods 
by iIk* umlractiuii and expansion of the chromatophores have been 
\.i!n»ii-|y inlerfrreted as attording protective or obliterative 
i.»!«ii:iin»n or a.s an cxpre.s.sion of certain emotions. It is likely 
'h.ii boili these elieils are secured by this means. "J’he common 
«K[.ipn.. ha> been obser\eil to as>ume a very close mimetic re- 
ui the colour of its background. On the other hand 
i.b.nv.iiiuns have been made on colour changes in Srl>iola at- 
which seemed to be the rever.se of protective, as judged 
!•' tlic human eye. The chief means of avoiding capture is. how- 
provided liy the ‘'ink* which is expelled from the ink sac 
^'lu’ii ilif animal is attacked. It was originally thought that the 
•111 lonned a kind of “smoke screen” behind or in which the ani- 
was hidden from its enemy. Later observations, however, 
U sdul to suggest that the jet of ink, when diot out, remains as a 
uimitely sh.iped object in the water and serves as a “durnmy’^ 
criLMge the attention of the enemy, while the cephalojiod, chang- 
lis loiour so that it is almost transparent, darts off in another 
Whether this explanation is applicable to all ca.ses is 
iil.iiii : and in any case it is uncertain w'hy, if many cephal- 
can assume something approaching protective transparency, 
n ^liould be necessary to add to the means of concealment. The 
n Mttrr is plainly in need of further investigation. The Cephal- 
'b'Ki.i ns n whole are not distinguished by individual eccentricities 
"I i>t‘hjviour. It is w'orth while, however, to mention three inter- 
i-iiiig ca.ses: (i) many pelagic squids and cuttlefishes keep very 
’'I ! I ih(‘ surface when swimming, and one of them, “the flying 
"'I' '"I (hnmasirephes hartrami, often shoots out of the water in 
weather and has been several times carried by its leaps on 
die decks of ships; (2) the male of the pelagic octojxid 
'hyiluu' is often found inhabiting the discarded case of the Tuni- 
'*1' Sill pa, a habit in which it resembles the Crustacean Phro- 
(3) Syun’iti Sasaki described a remarkable habit and 
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structural modification in the small cuttlefish Idiosepius paradoxus. 
The latter, which is found in Japanese waters, is often found ad- 
hering to seaweeds by means of a rudimentary sucker developed 
in the dorsal region of the mantle. No in.slancrs of parasitism and 
only one doubtful case of commensalism were recorded among 
these animals. # 

Economic Uses. — ^I'he Cephalopoda are of considerable value to 
man, principally as a direct source of food. They also constitute a 

large part of the diet of certain 
animals, such as whales and seals, 
which are of economic impor- 
tance and in certain parts of the 
world they arc regularly caught 
on a large scale as bait for cer- 
tain valuable food fishes. Squids, 
cuttlcfi.shes and ortopods arc 
eaten by man in many parts of 
the world. Information con- 
cerning the people w^ho regularly 
eat these animals is by no means 
complete as yet. The “Anglo- 
Saxon” people (possibly the 
“Nordics” generally) do not as a 
rule eat them, even when a reg- 
ular supply is available. They are 
largely consumed by south Euro- 
Fig. 25. — ALIMENTARY SYSTEM OF |3ean (Mediterranean) peoples 
A CUTTLEFISH (SEPIA) India, Indochina. Malay- 

a, China, Japan and the Pacific islands. Concerning the littoral 
atives of Africa and central South America no certain informa- 
on is available. In the Mediterranean region cephalopods have 
pen eaten since early times. They are either fried or boiled 
ir the table; but in the east, e.g., Indochina and south India, 
ley are also sun-dried for human con.sumplion. In Japan the 
juid fishery attains a very great importance and in one year 
lore than 77,161 short tons of squid were landed (Imperial 
ipanese government statistics). Ommastrephes sloanei is the 
lief form taken in these fisheries. The bait fi.shcries of .south 




India arc a very important local 
activity and in North America 
the cod fi.shermen rely largely on 
various squids for baiting their 
lines. The only other important 
material obtained from cepha- 
lopods is ‘‘cuttlebone” (the in- 
ternal shell of the Sepiidae^. The 
uses of thi.s article are described 
in the article Cuttlkfish. 
Among primitive peoples and in 
ancient times in Europe various 
parts of cephalopods have been 
used in magical operations and in 
medicine. Cuttlebone has been 
used in the treatment of leprosy 
and for various disorders of the 
heart. 
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Fig. 26.- SKIN OF WHALE SCARRED 
BY THE SUCKERS OF ARCHITEUTHIS 


Historical. — The study of the 
Cephalopoda was initiated by 
Aristotle who devoted much at- 


Note tho marks of the sucker teeth on (gution tO the group. The mod- 

ern investigation of their mor- 
phology may be dated from Cuvier, who gave them the name 
by which they are now' known. H. de Blainvillc (1777-1850) 
and .Mcide d’Orbigny (1802-57) laid the foundation of the 
systematic study of the group, the great monograph Memoire 
sur Ics Ccphalopodes Ace tabuU feres of D'Orbigny being a land- 
mark in .systeniatic zo()log>^ This work includes descriptions 
of fos.sil forms as well as of living siiecies. R. Owen contrib- 


uted substantially to the knowledge of the morphology of 
the class, particularly by his Memoir on the Pearly Nautilus 
(1832). A. Kolliker may be said to have founded the embryo- 
logical study of cephalopods (1S43) and Alpheus Hyatt (1868) 
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led the v/ay in early palaeontological studies of these animals. The CERAI^ an island of the Netherlands Indies, in the Molucca 
rarer pelagic and deep sea forms were only obtained slowly and, group. Iflies 3® S. and between 127® 45' and 131® L., and is due 
although the Cirrata were known as early as 1S36 (E.schricht), oast of Bum, from which it is divided by the Manipa or Buru strait, 
it was nut until toward the end of the last century that the in which arc the islands of Manipa, Kelang and Boano. It is 216 
“Challenger’' expedition and the researches of W. Hoyle and A. £. mi. long, and has an area, with adjacent islands, of 6,621 sq.mi. 
Verrill obtained the first substantial contribution to our knowl- Politically, it comes under the residency of Amboina, and for ad- 

edge of these forms. Since then, - ministrative purposes is divided into four districts — West Ceram, 

C. Chun, I. Sleenstrup, A. ^ Amahai and Wahai (Middle Ceram) and East Ceram, with a 

Appelbf, G. Pfeffer, L. Joubin, cofitroleur and three gezaghebbers. The island, which geologically 

A. Nacf , S. S. Berry, G. Grimpe, / j JL / composed mostly of eruptive rocks and crystalline limestone 

M. Sasaki and A. Massy have I M ^ middle and western portions, and of crystalline chalk 

contrii}utcd to our knowledge of mountainous, a fine range of mountains travers- 

the living forms, while L. Branco, \\ W ing it from east to west. The highest peak is that of Binaya (9,600 

J. Foord and G. C. Crick, S. ft.), in the central part, and four others exceed 6,000 ft. In some 

Buckman and R. Abel have or- places the mountains extend right to the coast; in others wide 

ganized the study of fossil forms. stretches of lowland are sometimes fringed with swamps by the 

I\'irlicular mention must be made Fig. 27. — pygmy cuttlefish seashore. 

of the work of Nacf, w’ho sub- (Idiosepius paradoxus) adher. There are many rivers, mnning to the north mostly; they are 
jected the living and fossil forms ^ frond of Ulva; about partly navigable for small craft only during the rainy season and 

to a syntl)etic treatment. Apart natural size altogether during the period of drought. Compara- 

from our lack of information conrerning the development of lively little is known of the interior of the island, with the cxccp- 

Nautilus there si ill remains much work to be done, particularly tion of the peninsula of Hoalmoal in the west, which is connected 


on the habits and oncological relationships of these animals, and 
it is to be doubted whether we are yet in possession of a sound 
systematic arrangement of the Decapoda. 
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Lanke.ster's Treatise on Zoolou.y (1905); W. Meyer, “Tinlcnfischc” 
(1913); A. Naef, Fauna c Flora del Colfo di Napoli (Monogr., 
XXXV., 1921-23); Jf. Thiele, **MolIusca*' in Kiikenlhal and Krumbach’s 
Handhurh drr Zoolnitie (1926). All thft'C cnnlain hibliocniphies. 

B. Systematic. — Vf. Hoyle, “A Catalogue of Recent Cephalopoda,” 
Proc. R. Phyb. Soc. FAlinhurgh (1889-1907) ; Naef, op. cit.; G. Pfeffer, 
“Cephalopodcn” in Ergehn. Plankton Expedn, (Bd. ii, F., 19x2) ; G. 
Grimpe, Sitzher. Naturf Ges. Leipzig (ix, 1922) ; G. C. Robson, A 
Monoi^raph of Recent Cephalopoda, vol. i (i9?o)i vol. 2 (1032). 

C. L)isfributional. — Mediterranean; A. Naef, op. cit. (Bibl.). Atlan- 
tic: G. Pfeffer, op. cit. (Bibl.); L. Joubin, Res. camp. Sci, Albert 1 
(Monaco), passim. Atlantic and Indian Oceans: C. Chun, IFws. 
Ergebn. Deutsche Tiefsee Expedn. (Bd. xviii, 1910, 1915)* South 
Africa: G. Robson, Proc. Zool. Soc. London (1924). Indian Ocean: 
A. Ma.s.sy, Rtc, Indian Museum (1916). Pacific: S. S. Berry, BvU\ 
Bureau Fisheries (xxx, xxxii, 1910, 19x2). 

D. Monograph.s of special forms. — A. Isgrovc (Eledone) Liverpool 
Mar. Bio. Comm. Memoir No. x.xiii, 1909. W. Meyer (Opisthoteuthis) , 
Zeitschr. Wlss. Zoologie (85, too6 ). A. Willey, Contribution to the 
Natural History of the Pearly Nautilus (1902). 

E. Special Subjects (Important general papers published since 

iQO*;). — (a) Deep-sea forms: Chun, op. cit.; Joubin, op. cU^; Robson, 
Proc. Zool. Soc. London (1926). (b) Luminescence: Berry, Biolog. 
Bulletin, 2 parts, 1920 (Bibl.) ; U. Picrantoni, Pub. Staz. Zool. NapoU 
(2, 1918). (c) Breeding Habits: J. Drew, Joum. Morphology (22, 
iQii); A. Levy, Zool. Anzrigr. (39, 1912). (d) Hectocotylus: Hovlc, 
Rept. Brit. Assoen., p. 520 (1907) ; Robson, Proc. Malac. Soc. London 
(1926). (c) Spirula: Chun, op. cit.; Joubin, op, cit. (1920). (£) 
Palaeontology; R. Abel, Paldohiologie der Cephalopoden (1975); 
Naef, Die Fossilen Tintenfisrhr (1922). (G. C. R.; X./ 

CEPHEUS, in Greek mythology, the father of Andromeda 
{q.v.)\ in astronomy, a constellation of the northern hemisphere. 
The star b Cejihei is the t>i)e .star of a class of variables called 
Cepheids {see Star). It was discovered by Goodrickc in 1785. 
The period is 5 3 7 days and the range of magnitude is from 3 6 


with the main island by a low, narrow isthmus. With Ceram arc 
included Ceram Laut, a cluster of islands on a coral reef, about 
20 mi. long, also Gisser and Kilwaru, the Goram (or Gorong) Is- 
lands (Suruaki, Goram and Manawoka), the Watubela groui». 
and the Tcor Isles, all of which lie southeast of Ceram. 

The larger islands are of Tertiary (Miocene) formation, and 
the others of recent coral. None has hills of over 1,000 ft. and 
most arc thickly wooded, while Suruaki has extemsive swamp^ 
Many of the Watubela islands have rugged hills covered with 
coconut palms, and some of the Teor group are entirely watcr- 
le.ss, owing to the nature of their coral rock. 

Ceram is' covered with dense tropical forests, w^hich providi 
excellent timber (ironwood is general) and yield a variety of for 
est products, including cajeput oil, damur and wild nutmeg, anc 
in the swamps of the coast and valleys the sago palm thri\’t‘ 
abundant!}'. Both the flora and the fauna of the island Lirl 
variety and characteristic specimens; of a forest in the centn 
A. R. Wallace wrote: ‘T have never been in a forest so utterb 
desert of animal life as this appeared to be.” The cassowary is tin 
outstanding feature of the fauna, which includes deer, cuscus. jiig 
shrews, cockatoos, lories, hornbills and birds of paradise, and then 
are many sjx'cies of fish in the rivers. The climate is hot Jini 
moist, the rainfall being a heavy one, and earthquakes occur 
Ceram had in 1930 a ixjpulation of 951^36, laigcly in coastal re 
gions and composed mostly of immigrants from java. Macassar 
Tcmate and other purls of the archipelago. The people are partly 
Christian and partly Mohammedan. The Christians live mainly 
in the west (the Mohammedans in the southeast) and dress anc 
live in the style of the Christian Amboine.se, to whom they an 
nearly related. Fishing and agriculture are the chief pursuil.s 
Most of the tropical fruits of Malaya are grown, also rice, maize 
sugar canc, tobacco and coconuts; sago flour is produced aru 
cajeput oil distilled. Trade in these products is in the hands 0 
Chinese, Arabs and Macassars, but there ure also some coconut 


to 4-2. The star p Cephei is also a famous Cepheid variable; spice and other plantations under European supervision and copn 
although its range of brightness is only 0 05 mag. its variability is the chief article of export. There is a small oil field near Bulf 


was detected by Professor Paul Guthnick of Berlin University by Bay (cast coast), producing 1:7,946 tons of crude oil in 1939 
photoelectric measurements. The people of the coasts are semi-civilized; not so those of the 


CEPHISODOTUS, the name of a near relative, and of the 
son of, Praxiteles, both sculptors like himself. The former must 
have flourished about 400 n.c. A noted work of his was Peace 
liearing the infant Wealth, of which a copy exists at Munich. 
Peace is a Madonna-Iikc figure of a somewhat conservative t3q)c. 
He made certain statues for the city of Megalopolis, founded in 
370 B.c. {See H. Stuart Jones, Ancient Writers on Greek Scidp- 
ture § 182-185 [1895].) Of the work of the younger Cephisodotus 
we have no remains; he flourished in the latter part of the 4th 
century b.c., and wa.s noted for portraits of Menander, of the 
orator Lycurgus, and others. {See J. Overbeck, Antikc Schrift- 
qiiellefi, p. 255.) 


interior, who are of a mixed Malay-Papuan stock; the practice ol 
head-hunting, however, is becoming a thing of the past. They an 
largely pagan in religion, wear little in the way of clothing, live ir 
•houses built on piles and use as weapons the bow and arrow 
parang and lance. They are hunters and fishers, and collect forcsl 
^products, keep pigs and dogs, have a patriarchal social systeir 
'and a form of marriage sometimes endogamic, sometimes cx- 
ogamic. Women have a good position among them and 
well treated, and, especially among the mountain folk, moral* 
ity is high. Weaving is known in some parts, and weapons and 
plaited goods arc manufactured. China plates and dishes an 
considered objects of the highest value, and the people 
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long ceremonial feasts. There is a secret society among the 
people of the west, the Kakihan, the main object seeming to be 
maintenance of old customs in the face of foreign influence, but it 
has also a strong religious signiflcance, initiation being a form of 
death and resurrection ritual ; and the people generally are divided 
into the two divisions of Pata-siwa (the Tematc party) and Pata^ 
Jima (the Tidore party). The Ceramesc are a strong and muscular 
people, cheerful and honest, but inclined to be very excitable, and 
(Xtremely independent. The natives of the middle and east are 
far more peaceful in their ways than those of the west, but civil- 
ization is making headway among all, as the result of increasing 
trade facilities and the provision of schools in many districts, 
maintained by the Dutch government, with Amboinese head- 
ma'^ters. Amahai, in the south (centre), has a good harbour. 
Other ports of call are Piru (west), Wahai (north), Tehoru 
• •.oiith) and Bula Bay (east); roads are nonexistent. There is an 
airfield at Bula Bay. Ceramese, a language without either script 
or literature (yet the people sing songs of former ages which have 
iK'fii handed down orally), is divided into thirty-five different dia- 
lects, and is nearly related to the indigenous language of Amboina. 
Malay is used commonly on the coasts. The people of the Ceram 
haul Islands (pop. 6,000), Gisser and Kilwaru are Mohammedan. 
Ihcy are fishers, build boats, weave sarongs, manufacture knives 
:iii(] live in quite well-built wooden houses, in tidy villages, gen- 
i-rally by the seashore. Gisser, with Kilwaru, is a trade centre 
lor the region of southeastern Ceram and the islands and is a 
j»ori of call for vessels of the Royal Packet Navigation Co. 

The population of the Goram Islands, which are more fertile 
tiuin those of Ceram Laut, is also about 6,000, and Muhanimc- 
ilan, the people being fishers and traders and the women good 
weavers. The VVatubela islanders are Mohammedan also; they 
produce scarcely anything beyond copra, which they trade for the 
•MiidiKls they lack. Roano has a population of 1.300, Christian 
Mui Mohammedan, and an infertile soil, which drives its people 
to seek a livelihood on neighbouring islands, and Manipa has 
nearly 1,000 inhabitants, who grow a good deal of sago. 

In the mid-i7th ceiiturj' a fort established at Cambello extended 
buTih influence, with help from 1‘ernate, w’hich claimed suze- 
rajiity. The power of Amboina later helped the Dutch to acquire 
the whole island in spite of trouble when they destroyed clove 
plantations in order to uphold Amboina 's monopoly. Later still, 
thiTf were expeditions against the natives of the interior, but after 
iMio all was quiet. During World War II, Ceram was occupied 
by the Japanese in Feb. 1942. 

IliHiJocrRAmv. — A. R. Wallace, The Malay Archipelafio (1890). 

tE.E. L.;X.) 

CERAMICS or KERAMICS, a general term for the history 
and art of making pottery. (5<r<3 Potti^ry and Porcelain.) 

CERARGYRITE, the name usually applied by mineralogists 
to naturally-occurring silver chloride, though sometimes taken to 
iiuhide the bromide and iodide as w'ell, or mixtures of them. It 
Lrystallizcs rarely in the cubic system, but usually forms horn- 
like masstis, known to miners as horn-silver. It is very soft, being 
[‘osily cut with a knife, and usually of a dirty grey or yellowish 
cohuir. It is an important ore of silver, occurring in considerable 
quantity in the oxidation zone of silver lodes in dry climates, such 
a.s Chile, Peru, and Broken Hill in New South Wales, where the 
surface waters are rich in chlorides, bromides and iodides. 

(R. H. Ra.) 

CERATOSAURUS, an extinct carnivorous dinosaur whose 
remains are found in the Upper Jurassic of Colorado. Like its 
relatives Allosaurus (g.v.) and Tyrannosaurus {see Dinosauria), 
v-as bipedal in progression. The single species, C. nasicornjs, 
reached a length of 20 ft. and, as its name implies, was distin- 
guished by a small horn on the nose. {See Reptiles.) 

CERBERUS, in Greek mythology, the dog who guarded the 
entrance to the lower world. According to Hesiod {Theog., 311), 
was a 50-headed monster, the offspring of Typhon and Echidna, 
lie was variously represented with one, two or (usually) three 
heads, often with the tail of a snake or with snakes growing from 
his head or twined round his body. One of the tasks imposed 
Hercules was to fetch Cerberus from below to the upoer 


world, a favourite subject of ancient vase paintings. 

CERCmiPHYLLU^ a genus of plants of the Trochoden- 
draccae family. C. japonicum, the katsura tree, native to Japan, 
is a hardy, ornamental, shrubby tree of pyramidal habit, almost 
fastigiate when young, with handsome light green foliage, pur- 
plish when unfolding and turning bright yellow or partially scar- 
let in autumn. Commonly there are several trunks, usually 20-30 
ft. in height, but sometimes attaining 100 ft. 

C. japonicum var. sinense, from western China, usually consists 
of a single trunk which may exceed 100 ft. It is the largest of all 
broad-leaved trees known from China; the trunk is often free of 
branches for nearly 50 ft. above the ground and may attain a girth 
of 25 ft. or even more. (J. M. Bl.) 

CERDIC (d. 534), founder of the West Saxon kingdom, is 
described as an ealdorman who in 495 landed with his son Cynric 
in Hampshire, where he was attacked at once by the Britons, un- 
der Natanleod. Nothing more is heard of him until 508, when be 
defeated the Britons with great slaughter. Strengthened by fresh 
arrivals of Saxons, he gained another victorj’ in 519 at Certices- 
ford, the modem ('harford, and in this year took the title of king. 
Turning westward, Cerdic appears to have been defeated by the 
Britons in 520 at Badbur>' or Mount Badon, in Dorset, and in 527 
yet another fight with the Britons is recorded. His last work was 
the conquest of the Isle of Wight (530), probably in the interest 
of some Jutish allies. 

See K. Guest, Origines Celticae (1883) ; Bede, Hisioriae ecclesiastkae 
gentis Anglorum libri, v, ed. C. Plummer (Oxford, 1896) ; Gildas, De 
excidio Brilanniae, ed. Th. Mommsen (1898) ; Nennius, Historia Brit- 
tonum, cd., Th. Mommsen (1898) ; Anglo-Saxon Chronicle, edited by 
C. Plummer (Oxford, 1892-99). 

CERDONIANS, a Gnostic sect, founded by Cerdo, a Syrian, 
who came to Rome about 137, but concerning whose history little 
is known. Most of what the Fathers narrate of Cerdo’s tenets has 
probably been transferred to him from his famous pupil Marcion, 
like whom he is said to have rejected the Old Testament and the 
New, except part of Luke’s Gospel and of Paul’s Epistles. (See 
MARaoN and the Marcionite Churches; also Gnosticism.) 

CEREALIS (Ceriaus), PETILLIUS (ist century a.d.), 
Roman general, a relative of the Emperor Vespasian. In a.d. 61 
he was in Britain as legate of the ninth legion, which was oven 
w'hclmed by the Britons. In the civil war of 69 he supported 
Vespasian, and in 70, after holding the consulship, he put down 
the revolt of Civilis {q.v.). In 71, as governor of Britain, where 
he had as a subordinate the famous Agricola, he defeated the 
piowcrful Brigantes. Tacitus says that he was a bold soldier 
rather than a careful general. 

See Tacitus, Annals, xiv, 32; Histories, iii, 59, 78; iv, 71, 75, 86; 
v, 21 ; Agricola, 8, 17. See also B. Henderson, Ctvil War and Rebellion 
in the Roman Empire (1908). 

CEREALS. Cereals are those members of the grass family 
which have edible starchy seeds. Rice, wheat, rye, barley, oats, 
maize (known as com in the Americas), sorghum and some of the 
millets are the common cereals. All arc summer or winter an- 
nuals and are grown primarily for the seed which is used for hu- 
man food or as feed for livestock. 

Cereals have provided the basis on which the civilizations of 
the world have been developed. When ancient man discovered 
these plants which provided a source of food and learned how to 
grow them, roving bands were transformed into settled com- 
munities. The growing of these crops required much less of 
primitive man’s time to provide the necessary food for himself 
and family and feed for his animals, thus leaving time to de- 
velop the arts and sciences which distinguish civilized man from 
the savage. Cereal grains now as in ancient times provide more 
food with a ^smaller expenditure of effort than any other crops. 
Because of their low moisture content they are easily stored and 
transported. Grain storehouses have been found in the excavated 
ruins of many ancient cities: wheat and barley in those in Meso- 
potamia, Egypt, Greece and Rome, and maize in the ruins and 
caves of the Mayas, Aztecs, Incas and other Indian peoples of 
the western hemisphere. 

Wheat, rice and rye are grown primarily for human food, while 
maize, barley, oats and sorghum are grown mostly for livestock 
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feed althouRh in some countries even these are important food 
crops. Been use they can be easily shipped without loss or de- 
terioration in quality and are grown in some countries in great 
excess of local needs, wheat and rice arc shipped in large quan- 
tities into countries which do not produce enough starchy foods 
to meet their domestic needs. On the other hand a large part of 
the maize, barley, oats and sorghum, especially in the English- 
speaking nations, is fed to livestock on the farms where it is 
grown and is sent to markets in the form of meat, dairy and poul- 
try products. During World War II a large amount of wheat and 
maize was used in the United Stales to produce alcohol for the 
manufacture of munitions and synthetic rubber. 

Wheat is the aristocrat of cereals and is grown on a larger 
world acreage than any other crop. It is adapted to a wider range 
of climatic conditions than any other crop with the possible excep- 
tion of barley. However the important wheat-growing regions of 
the w’orld are confined to the temperate zones where the annual 
rainfall is between about 13 and 35 inches. Barley, oats and rye 
are grown in much the same areas except that winter wheat and 
rye are growm extensively in some areas where barley and oats 
will not survive when fall-sown and when spring-sown will not 
yield as well as winter wheat. 

Because rye will survive more severe winters and will produce 
larger yields of grain on soils of low fertility than other cereals, 
it is the main food grain in certain regions of Europe and Asia. 
Oats are grown most extensively in the com belt of North Amer- 
ica because they fit so well into rotations with corn and clover, 
and in the cooler regions of Europe. 

Rice is the principal cereal grown in the warmer humid areas 
of the temperate zone and in the tropics where water for irriga- 
tion is available and the land is of suitable topography and soil 
t>'pe for flooding. The crop is submerged in four to eight inches 
of water mo.st of the lime from seeding to maturity. It responds 
with high yields to the intensive methods of production practised 
in the densely populated areas of the orient where it forms the 
chief article of food. 

Corn is grown mainly in the tcmiierale zones in regions having 
a rainfall above eight inches for the three summer months or 
where the land is irrigated as in Egypit. Unknown outside the 
Americas before being taken to Europe by Columbus, it is now 
one of the principal crops in the Danube basin and in other re- 
gions of the old world. 

Sorghum is a very important crop in parts of Africa, Asia and 
the southern great plains of the United States where it is too hot 
and dr>' for corn to be grown successfully. 

Wheat, barley, oats, rye and rice arc known also as the small 
grains. They are grown in close drills and are not cultivated dur- 
ing the growing season. Maize and sorghum are grown in rows 
about 42 inches apart and are cultivated during the growing sea- 
son to control weeds. The coarse stalks and leaves of maize and 
sorghum either with or without the ears and heads are often fed 
to livestock as occasionally, also, are the finer-stemmed millet 
and oats. More often the small grains and millet are cut for hay 
before they are mature. Sometimes the small grains are used for 
fall, winter or spring pasture. 

In the major cereal-growing regions of the world such as the 
prairies and plains of the United States and Canada, the grain belt 
of Australia, the pampas of Argentina and the Ukraine of Russia, 
preparation of the land, see ding and harvesting of the crop are 
done very efficiently by machinery which has been developed dur- 
ing the last hundred years. For example, it is estimated that in 
1830 about 58 hours of man labour were required to grow, harvest, 
thresh and clean an acre of wheat yielding 20 bushels while with 
the machines in common use in 1940 only 3 man-hours of labour 
were required. 

Like man, each of the cereal crops is subject to destructive dis- 
eases and also to drought and other adverse weather conditions 
which have caused great losses to growers and have sometimes 
resulted in famines. The ancient Greeks and Romans had special 
gods for cereal crops* and held festivals to prevail upon them to 
protect the growing crops from rusts and smuts and to bring forth 
a good harvest. During the last 40 years scientists have devised 


methods for controlling many of these diseases and have devel- 
oped improved varieties which are highly resistant to many of 
these diseases as well as to adverse weather conditions. Improved 
cultural practices and better varieties are adding hundreds of 
millions of bushels to cereal production each year. (See also Bar- 
ley; Maize; Millet; Oats; Rice; Rye; ^rghum; Wheat.) 

(B. B. B.) 

Cereals in Diet* — ^Thc dietary properties of the entire seed of 
wheat, rice, barley, rye, maize, oat and millet resemble each other 
in most respects. They are all deficient in calcium and vitamin A 
(except yellow maize), and the biological value of their protein 
moiety is lower than that of the proteins of milk, meats and eggs 
When any one of these cereals is supplemented with calcium, vita- 
min A and a source of proteins of animal origin, it is rendered 
complete nutritionally. 

Under the chronic conditions of scarcity of foods which pre- 
vailed generally in most parts of th^ world before the invention 
of modern farm machinery from 1840- on, cereals remained tht- 
most important food crop, although the yields were low because 
of inferiority of varieties and poor cultivation technique through- 
out Europe. With the development of modem machinery and im- 
proved selection through plant breeding, wheat production ha‘. 
been enormously increased. The price range of cereal products 
is small as compared with prices of the more expensive foods such 
as meats, milk, eggs, fruits and vegetables other than the ixitato 
Bread grains and potatoes arc the cheapest foods. Whenever eco- 
nomic conditions prevail which lower the incomes of families of 
increase the cost of foods, the tendency has been for people \( 
subsist more largely on bread and potatoes. Since the potato is not 
constituted so as to make good the deficiencies of cereals, .such 
dietaries as are largely derived from these sources are nutrition- 
ally inadequate. Much malnutrition in Europe and elsewhere in 
recent decades has been due to this cause. 

Before the year 1879 the milling of wheat was done in the 
same manner as in the days of Moses, viz., between millstone^ 
This precluded production of flour more refined than could he 
achieved by sifting out the coarser particles. With the inventin. 
of the roller mill, the wheat berry could be separated into nion* 
than 20 mill streams, each of different composition. Especiallv 
important from the nutritional standpoint is the removal of tin 
germ and the outer layers of the w'heat, which arc, with the ex- 
ception of the outermost or bran layer, the most nutritious part' 
of the grain. Modern white flour is essentially free from tu, 
which in whole meal grows rancid on long storage. It contain:; 
only the protein moiety of the grain which has the lowest nu- 
tritive value. In addition, most of the vitamins and mineral eli- 
ments, except phosphorus and potassium, are milled out and 
into stock feed. Modem w^hite flour is milled for commercial 
exjjediency rather than in the interest of the people’s health. Ik- 
cau.se of the hazards of marketing a more highly nutritious flour 
for breadmaking, it is clear that there is much to justify modern 
milling processes from the economic ixiint of view. As a World 
War II measure Canada introduced a long extraction wheat flour 
known as Canada Approved Flour, which represented about 85^^ 
of the wheat berry as compared with ordinary flour W'hich is re- 
fined to the least nutritious 70% of the Wheat. Later, England 
adopted the practice of manufacture of a similar flour. Such flour 
is .superior to ordinary white flour in nutritive value, being supe- 
rior in vitamin and mineral nutrient value.s and in the quality of 
its proteins. In the interest of health it would be advisable to 
adopt such flour to the maximum extent to which commercial 
transpi rt and storage of flour permit. 

The practice of improving the quality of commercially baked 
bread by the use of skim milk instead of water in preparing the 
bread mix became general in the United States after World War 
I. As much as six per cent of nonfat milk solids in bread im- 
proves greatly the nutritive value of the loaf by compensating fof 
all of the nutritive deficiencies of white flour except iron. Tkmr 
to six per cent milk bread becomes stale less rapidly than to** 
bread made without milk, crumbs less on cutting, and otherwise 
makes a highly desirable bread. This method of improving 
has become popular with l)akers. 
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With the development of the S3mthetic production of several of 
fhe vitamins and consequent lowering of their cost, a movement 
was started to “enrich” bread made from w^hite flour by the ad- 
ciiiion of thiamin, riboflavin, niacin and iron, with calcium and 
|)hosi)horus additions optional. While it is true that such “en- 
richment” of a white flour bread may safeguard the health of peo- 
ple whose dietaries are of low quality, it is not clear that it is a 
wise policy to pay for the inclusion of these vitamins and iron in 
I he diets of good to high quality which, there are good reasons 
lor believing, represent those of a large majority of the people. 
All excess of vitamins has not been shown to be of beneflt. 

It is a wise policy to promote the manufacture of bread of the 
hi^rhest possible nutritive value. It would seem desirable nutri- 
tionally to include small percentages of wheat germ, corn (maize) 
{TPi-m, dried brewers’ yeast, rice polishings, as well as the maxi- 
mum amount of nonfat milk solids, in commercial bread formulae, 
j'lii h a policy would go far toward justifying the milling of highly 
n lined flour of good keeping quality. At the same time the nu- 
iniionally superior parts of the grain which have hitherto been 
u^ed largely for animal feeding would be used to improve human 
murition. 

:\Iaizc meal (corn meal) and com grits are widely used as hu- 
man foods, especially in the southern United States, in parts of 
h.ib . Rumania, Egypt and elsewhere. Since maize contains about 
(ni(«-ntth as much niacin as does wheat, pellagra, which is due to 
iii.Kin deficiency, has been common only where com is extensively 
as a bread grain or as corn-meal mush (polenta). The mill- 
of maize by modem machinery produces a meal for human 
tunjiumplion which is as much depleted in nutrients as is white 
Pour, l^arley and rye are extensively used as human food only 
in areas where wheat does not yield well. These cereals arc profit- 
ihlt‘ agricultural crops in the thin sandy soils of northern Europe 
• rye I and in regions loo hot and dr>’ or too wet and cold for 
vlunt. There are varieties of barley which yield a harvest under 
;ondiiions too extreme for wheat production. Where rye and bar- 
1( \ art- used as bread grains they are not milled and refined as is 
wlif.'it but are employed as essentially whole meal products. Oats, 
whii Ij are prepared for human consum{)lion as rolled oats and oat- 
nn il. lire the only cereal marketed solely as a whole grain prod- 
iiii. Machinery for their degerminalion has not been perfected. 

When' wheat or other cereals are marketed for use as breakfast 
((timK, it is advisable to provide products which represent the 
eiiiirt* seed because of their superior food values. 

Hire is second only to wheat in the quantity grown and used 
human food. Being the one cereal which grows in swampy 
l.ind it forms the principal food of many millions of people in 
ilu* warmer and wetter areas of the world. The flavour of whole 
ill I* is generally less relished than is that of polished rice. Polish- 
ing is desirable from the same commercial standpoint as is the 
fLlming of white flour. Both products keep well. Polishing re- 
in* ACS the bran and aleurone layers from the surface of the kernel 
:nifi Aao the germ. Polished rice closely resembles white patent 
^^hr;lt Hour in dietary* properties. Attempts have l)ecn made, and 
progress achieved, in the distribution of “undermilled” rice 
mil strained rice. The fonner product contains some of the outer 
l iM i- (silverskin) of the grain, and some germ. In the prepara- 
tion of steamed rice the grain is steeped in water warm enough to 
Ku iliijic permeation of the grain and gelatinization of the surface 
St LSI ! h. These processes which serve to retain the thiamin content 
ot ri( r have been promoted as a means of preventing the disease 
bt ii-beri which afflicts people whose diet is too largely derived 
imm polished rice. 

>^oighums, and also the seeds of several grasses popularly 
^in)\\i\ as millets, are among the hardiest of the cereals in with- 
slaiuling drought. They are extensively employed as human food 
Miniarid regions throughout the world. They are the least 
bnl.it able of the cereals and are eaten from necessity rather than 
jriiiiuhoice. The use of these seed grains is most common in the 
^ northern Asia and Africa. 

Rt i ausc of great improvements in cereals through plant brecd- 
the use of appropriate machinery for the preparation of the 
“ il, for planting, cultivation, harvesting and threshing of cereals. 
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their production has been enormously increased within the past 
hundred years. They are our least expensive and most important 
foods as sources of calories, ihiamin and protein, notwithstanding 
the latter is of rather poor quality as compared with foods of ani- 
mal origin. Because of their dietary deficiencies, especially when 
refined derivatives of cereals are eaten, the ideal way to use 
cereals in the diet is in menus in which occur liberal amounts of 
milk and milk products, meats, eggs, fish, poultry, together with 
appropriate amounts of green and yellow vegetables and some 
fresh vegetable foods suitable for eating in the uncooked state for 
their antiscorbutic properties. The fact is well established that 
none of our common foods is complete nutritionally when eaten 
as the sole source of nutriment. The keynote to successful nutri- 
tion is the proper selection of foods, each deficient in one or more 
respects, but so constituted as to supplement each other’s short- 
comings and to make collectively a complete diet. (See also 
Bread and Bread Manufacture; Flour and Flour Manufac- 
ture.) 

Btrliography. — ^J. Russell Smith, The World*s Food Resources 
(191Q); McCollum, Orent-Keilcs and Day, The Newer Knowledge of 
Nutrition (1939) ; H. C. Sherman, The Chemistry of Food and N:ttri~ 
tion (1941)* (E.V. ^ ’ ; 

CEREBELLUM: see Bkain; also Equilibrium, Avimal. 

CEREMONIAL. In the military sense the prescribed drill 
and formations for certain specific occasions such as parades, 
reviews, guard duty, funerals, trooping the colours and lining 
streets, as distinct from drill applicable to field exercises. 

CERES, goddess of the growth of food plants, worshipped, 
alone or with the god Cerus, over a considerable part of Italy. 
(Oscan Keri — ; probably connected with cre-are, cre-sco;? “crea- 
tress”). Her cult was early overlaid by that of Demcter, who was 
widely worshipped in Sicily and Magna Graccia, c/. Demeter. 
On the advice of the Sibylline Books, a cult of Ceres Liber and 
Libera was introduced into Rome in 496 b.c., to check a famine. 
Liber and Libera seem to represent the lakchos and Kore of the 
Elcusinian cult. The ritual of this worship was largely if not 
wholly Greek. The temple, which was built on the Aventine in 
493 B.C., and was of Etruscan shd\ye but decorated by Greek 
ailists, became a centre of plebeian activities, religious and 
political. Ceres was regarded as the patroness of the com trade, 
which seems to have been early in plebeian hands. The chief fes- 
tivals of this cult were: 

(1) Ludi Ccriales, introduced before 202 b.c., and ultimately 
lasting from April 12-19; 

(2) an annual festival, instituted before 217 b.c., celebrated in 
secret by the women and apparently dealing with the union of 
Kore and Hades; 

(3) from 191 B.c. on, a fast (ieiunium Cereris)^ held every five 
years, but later every year on Oct. 4. All these are on Greek lines. 

See Wissowa, Religion und Ktdius (2nd ed.), pp. 192 et seq., 297 
et seq. 

CERIGNOLA, a town of Apulia, Italy, in the province of 
Foggia, 26 mi. S.E. by rail from the town of Foggia. Pop. (1936) 
37*163 (town); 39,540 (commune). It was rebuilt after a great 
earthquake in 1731. It has a considerable agricultural trade and 
also trade in merino and mattress wool. In 1503 the Spaniards 
under Gonzalo dc Cordoba defeated the French under the due de 
Nemours below the town — a victory which made the kingdom of 
Naples into a Spanish province in Italy. Cerignola lies on the Via 
Traiana between iferdoniac and Canusium. 

CERIGOTTO, called locally Lius (anr. AegUia or Ogylos; 
mod. official Gr. Aniikythera). an island of Greece, between 
Cythera (Cerigo) and (Trete, about 20 mi. from each. The in- 
habitants arc mainly Cretan refugees, and in favourable seasons 
export wheat. It was long a resort of pirates. Close to its coast 
in 1900 an ancient ship was discovered, laden with bronze and 
marble statues. Cerigotto was occupied by Germany in 1941. 

CERINTHUS (c. a.d. ioo), a (Christian heretic, known to St. 
John. Hippolytus (Haer. vii, 33) credits him with an Egyptian 
training, but there can be no truth in the notice given by Epipha- 
nius (Haer. xxviii, 4) that Cerinthus had led the Judaizing oppo- 
sition against Paul at Jerusalem. 
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According to Irenaeus {Adv. haeres,, I, 26, i), Cerinthus taught 
that the world had been made by angels, from one of whom, the 
god of the Jews, the Israelites had received this imperfect law. 
The only New Testament writing which he accepted was a muti- 
lated Gospel of Matthew. Jesus was the offspring of Joseph and 
Mary, and on Him at the baptism descended the Christ, the 
divine power, revealing the unknown Father, and endowing Him 
with miraculous power. This Christ left Jesus before the Passion 
and the resurrection. According to Philastrius and St. Epiphanius, 
Cerinthus admitted circumcision and the observance of the Sab- 
bath. Gaius, the priest (c. 200), and Dionysius of Alexandria 
{q.v.) accused him of a crude form of Chiliasm. Cerinthus is a 
blend of judaizing Christian and Gnostic. 

CERIUM (symbol Ce, atomic number 58, atomic weight 
140.13) is the commonest metallic element of the rare-earth 
group and was discovered in 1803 by Martin Heinrich Klaproth 
and independently by Jons Jakob Berzelius and Wilhelm Hisinger; 
Berzelius named the element after the asteroid Ceres, dis- 
covered in 1801. The element is not really scarce in the earth’s 
crust. Several investigators have estimated its abundance as 
being greater than that of tin, silver, mercury or tungsten. The 
metal has four stable isotopes: Ce^‘*« (less than 0.2%), Ce'»** (less 
than o.37f.), (88.5%) and (approximately ii 7 €»); radio- 

active isotopes are found among the fission products of thorium, ura- 
nium and plutonium. Isotopes; Radioactivity, Artificial.) 

It occurs mo.st abundantly in the minerals monazite, cerite, allanitc 
and bastnasite, accompanied by other members of the rare-earth group. 
The latter mineral is found in extensive deposits in the western United 
States. The metal is farmed by electrolysis of the anhydrous fused 
halides or liy thermo-reduction with the alkali metals or with the 
alkaline-earth metals. It has an iron-gray colour and a hardne^ 
similar to that of tin or silver. The metal is slowly oxidized in air 
and reacts with boiling water, liberating hydrogen. Malleable and 
ductile, it po.ssesses good thermal conductivity with a fairly high 
latent heat of fusion and melts at approximately 804^ C. It com- 
bines readily with the halogens, is soluble in dilute acids and readily 
forms a hydride and a nitride. At room temperatures the metal i.^ 
reported to exist in two allotropic forms. The a form (hexagonal 
dose-packed, 0 = 3.65 A {Angstrom unit =10“" cm.l, 0 = 5.96 A) has 
a calculated density = 6.78 g. per cubic centimetre; the ^ or common 
form (cubic dose-})acked, 0 = 5.172 A) has a calculated density = 
6.731 g. per cubic centimetre. A condensed cubic form exists at 
Uquid air temperatures and has a density about t 8% greater than the 
above. Undoubtedly other crystalline forms exist at high temperatures. 

Cerium is a powerful reducing agent and, in the form of wire, burns 
brilliantly when heated. Since cerium is the only member of the rare- 
earth group which form.s a higher series of compounds (other than the 
oxide), such as CeX4, it is the most easily purified member of the group. 
These compounds upon hydrolysis form precipitates of basic salts prac- 
tically free from the other rare earths. The purification is ea.sily ac- 
complished by carefully boiling a solution of the mixed nitrates and 
pola.ssium bnimatc, with the gradual addition of ground marble to keep 
down the re.sulting acidity. The precipitated basic nitrate is wa.shed 
with a 1% solution of nitric acid and may be further purified by re- 
pieating the process. A number of other methods were dcvehiiK'd for 
separating cerium from the other rare earths based on the fact that it 
can be oxidized to the tetravalent state, in which it <liflcrs in proficrties 
from the other rare earths not so oxidized. Some promising procedures 
were found by which the tetravalent cerium salts are removed by solvent 
extractifm. 

Ceric oxide (CcOv) is commonly formed when the cerium salts of the 
volatile acids are roasted in air. The pure oxide is a nearly white pow- 
der which is insoluble in nitric and liydrochlorir acids but is soluble in 
sulphuric acid. The corresponding ceric salts, such as Ce(SO«)2, po.s.se.ss a 
yellow or orange-red colour ; they are diamagnetic or at most show only 
a .slight residua] paramagnetism. The cerous salts, .such as Ce3(SOi)s, 
are more stable, are colourless, .show no sharp-lined absorption spectra 
in the visible or ultra-violet regions and are paramagnetic. 

Cerium has several practical uses. The tetravalent salts are employed 
as oxidizing agents in analytical chemi.stry and us therapeutic agents. 
Cerium nitrate finds application in the manufacture of Welsbarh gas 
mantles and in the ceramic and textile Industrie's. It is an ingredient 
of carbon-impicgnated arcs used by the nu>iion-picture industry. 
Cerium metal is u.sed in metallurgy to form all(>>s, the commonest being 
misch metal. This alloy is usually manufatAured directly from the 
crude rare earths and contains approximately 45% to 50% cerium, 
22% to 25% lanthanum, 15% to 17% neod>mium‘, 8% to 10% praseo- 
dymium, terbium, yttrium and samarium, o to 5% iron and 0.1% to 
0.3% silicon. Since the properties of the other rare-earth metals are 
similar to those of cerium, this alloy is generally used in place of crude 
cerium. Misch metal and metallic cerium are good reducing agents and 
oxidize rapidly. These metals are employed as active deoxidizers or 
“getters’’ in the iron industry and are well known as scavengers and 
purifiers in various types of foundry melts. They have also found con- 
siderable application in the light metal industry, since they tend to give 


sound castings of aluminum and magnesium when present in small 
amounts. They are employed in pyrophoric flints and are valuable 
as a constituent of the “getters” used in the manufacture of vacuun 
tubes and similar equipment. Cerium oxide is used as an oparifier ir< 
the making of porcelain coatings for signs. It is also employed as an 
abrasive in polishing glass, for which purpose it has properties superior 
to those of rouge. (See Rare Earths.) (F. H. Sp.) 

CERNUSCHI, HENRI (1821-1896), Italian politician and 
economist, was bom at Milan. He played a part in the revolu- 
tionary movement and was compelled to leave Italy in 1850. He 
then settled in France, where he made a large fortune. Cemuschi 
is best known as an ardent champion of bimetallism, and the word 
itself is commonly supposed to have originated with him — at least 
in its English form it is first found in his Silver Vindicated (1876). 

Among his other works may be mentioned Micanique de Vichan%t 
(1861); Le BimilalUsme en Angleterre (1879); Le Grand prods de 
VUnion latinc (1884) ; Illusion des socUUs cooperatives (1886). 

CEROGRAPHY, the art of painting in wax; from the Gr. 
Kripb%, wax, and to write. {See Encaustic Painting.) 

It is a\»(i the name of a wax process employed in printing ir 
which engraved sheets of wax arc used after they have been elcc 
trotyped. 

CERRO GORDO. A mountain pass, 60 mi. N.W. of Vera 
cruz, Mex., along the National highway from the coast to the 
capital of Mexico. 

Here Gen. Winfield Scott in his advance to Mexico City durinj 
the war between the United States and Mexico (1846-48) tnei 
his first determined resistance. Brig. Gen. D. E. Twiggs’s lead* 
ing column was stopped by the river ravine on his left, fire front 
the emplaced Mexican artillery on the centre heights, and ruggee 
terrain on his right (April 12, 1847). 

After Scott arrived (April 14) several later-prominent officers 
among them Capt. Robert E. Lee, were sent out on reconnais- 
sance. Lee located a trail leading to the rear of the left flank 
of the Mexican anny but was forced to hide in their midst be- 
hind a fallen log for several hours before he could return. As 
the result of this reconnaissance. General Scott made plans tc 
divide his troops and concentrate a major attack by using the 
natural harrier of the rough country to hide his sweep around the 
Mexican left. A simultaneous frontal advance was also to be 
made. 

His force numbered about 8,500 as against approximately 
12,000 Mexicans under Gen. Antonio Lopez de Santa Anna. On 
April 17 Twiggs, guided by Lee, advanced and occupied the 
prominent hill La Atalaya according to plan. Instead of waiting 
to attack at the same time with Gen. James Shields’s brigade, 
which had a longer distance to march, Twiggs’s impetuously ad- 
vancing troops prematurely attempted to capture the command- 
ing position El Telcgrafo, beyond La Atalaya, but were repulsed. 
Shields’s brigade, with artillery, came into position during the 
evening through a hampering rain. The next morning, April iS. 
the attack on El Telegrafo was renewed, and cheering trooi)s 
under Col. W. S. Harney fought their way up the slofX!, captur- 
ing the crest by hand-to-hand fighting. The parallel seizure of 
the Spur by Col. Bennet Riley’s troops and the emergence of 
Shields’s brigade into the of^n near Santa Anna’s main camp 
caused the Mexican army, afraid of being cut off, to flee. 

The planned frontal attack was made by Brig. Gen. G. J. Pillow 
against the emplaced batteries on the three ridges immediately 
in front of the American army; it was unsuccessful. 

The Mexican loss was 40 cannon, 4,000 muskets, about 4,000 
prisoners and about 1,100 casualties. The American loss is given 
as 63 killed and 353 wounded. 

Biblioorapry. — J. H. Smith, The War With Mexico, vol. ii 
York, 1919); A. H. Bill, Rehearsal for Conflict (New York, i 947 )J 
R. S. Henry, The Story of the Mexican War (Indianapolis, 1950) • 

(G. J. S.) 

CERTALDO, a town of Tuscany, It., in the province of 
Florence, 35 mi. S.S.W. by rail and 18 mi. direct from the townoj 
Florence. Pop. (1951) 12,089 (commune). It was the home 01 
the family of Giovanni Boccaccio, who died and was buried there 
in 1375. His house of brick was restored in 1823. A statue of hi*** 
was erected in the principal square in 1875. The Palazzo Pretorio. 
or del Vicariato, the residence of the Florentine governors, restored 
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to its orif^nal condition, has a picturesque facade and court. 
CERTHIIDAE: see Tkeb-Cseeper. 

CERTIFICATO OF DEPOSIT, a written receipt from a 
bank acknowledging the deposit therein of a certain sum of 
nioney. Under such certificate, money may be deposited either 
on a demand basis or a time basis, but in either case it cannot 
be drawn against by cheque. To withdraw funds deposited under 
a certificate of deposit it is necessary to present the certificate it- 
self, properly endorsed. 

In the United States certificates of deposit are negotiable when 
pnipcrly endorsed and are usually acceptable as security for loans. 

Warrant.) 

CERTIFIED CHEQUE, a cheque regularly draw'n against 
a depositor’s account in a bank but having stam|)cd or written 
on the face the word “certified” or “accepted,” or the phrase 
“eond when properly indorsed,” or “good through clearing house ” 
or some other expression commonly used, and the signature of a 
b,ink ollicial, usually a cashier or paying teller, qualified to make 
rcrtilications. The certification is the bank’s guarantee that the 
s»tmalurc of the draw^cr is genuine and that there are and will 
he Mifficient funds to his credit to pay the cheque. A certified 
(lie<iuc becomes an obligation of the bank itself instead of merely 
an order upon the bank by the drawer. Immediately upon the 
cerlitication of a cheque, the amount certified is set aside from 
the drawer’s account specially for the purpose of paying the 
he(iue: and other cheques which may be presented ahead of that 
fTtilied will not be allowed to withdraw the funds so .segregated, 
he advantage of the certified cheque is that it will not be refu.sed 
.avineiU on the ground of “no funds,” or “not sutlicicnt funds.” 

A cheque may be certified at the request of either the drawer 
»r a holder. If certified at the request of a holder, how'cver, both 
he drawer and the indorsers, if any, are released from obligation 
nd the holder must look for payment to the kank alone, and the 
tank is absolutely liable unless the cheque was “raised,” either 
iLiore or after the certification. When a bank certifies a cheque 
ii tlic request of the drawer, the latter is not released from 
labdity. and if the bank should fail before the cheque is presented 
or ]).ivment, the holder will have recourse against the drawer. 

(J-H.B.) 

CERTIFIED PUBLIC ACCOUNTANT, a U.S. designa- 


ioii ilie u‘sc of which i.s restricted by state law to accountants who 
lave met (he legal requirements of the state or states in which 
lic\ seek recognition. In addition to meeting certain educa- 
loiial and professional demands, Candida tc.s must also submit 

0 uriitun examinations in the subjects prescribed. Upon ful- 
dling the conditions of the particular state, the accountant re- 

a ferlificate which entitles him to 
(he expression “certified public ac- 
ounlant” after his name, or the abbrevia- 
•ori f 1' A. 

Ilierc are no regulations, either state 
•I l<‘deral. which ]m>hibit an accountant 
‘ih«> h.is not received a certificate from en- 
Miiiiig in professional practice, but certain 
i^signnients which are made by courts of 
'•'UN i:in l)c hanclled only by certified public 
iH<»untanls; without this certificate, ac- 
oMiJunts are finding it increasingly ditfi- 
‘»'l* to gain a footing in the profession. 

' '' ' \(<’Ol’NTI.N(;.) 

CERUSSITE, a mineral consisting of 
l*“id carbonate, PbCOa, and forming an 
i^iiportanl ore of lead; it contains 77.5% 

(he metal. The name is derived from the Latin cerussa, “w'hite 
IiMcI. It crystallizes in the orthorhombic .system, and often forms 
p'cudj-hexagonal twins like those of aragonite, with which it is 
"vnuirphous. It also occurs in compact granular or fibrous forms. 

1 >•' u.sually colourless or w'hite, sometimes grey or greenish, and is 
(.‘‘Ually more or less transparent: some well-formed cry.stals have 
‘ lirilliant lustre. Its hardness is 3-3. S mid density 6.5. It effer- 

't C'j with dilute nitric acid. Cerus'sitc occurs in large quantities 
the upper oxidized portions of lead deposits. (Cl, F.) 



CERUSSITE TWIN 
A nativ* laad ora which 
occuri in throe oolouri. In 
folid or granular form 


CERUXn, GIUSEPPE (1738-1792), French author and 
politician, was bom at Turin. He Uught at the Jesuit college at 
Lyons and wrote an Apologie (1762) for his order. His MSmoire 
pour le peuple franQois (1788) advocates the claims of the tiers 
Hat. He was a member of the. legislative assembly and a friend 
of Mirabeau, whose funeral oration he pronounced. He, with 
Rabaut Saint-Etienne and Grouvelle, founded the weekly sheet 
La PeuiUe villageaise, addressed to the villages of France to in- 
form them of the progress of the Revolution. 

On the Mimoire pour le peuple frangais, see F. A. Aulard in La 
Rivolution frangaise, tom. xv. (1888). 

CERVANTES SAAVEDRA, MIGUEL DE (1547- 
z 6 i 6 ), Spanish novelist, playwright and poet, was born at AlcaH 
de Henares. He was the second son of Rodrigo de Cervantes, an 
apothecary and surgeon, and Leonor de Cortinas. The exact date 
of Cervantes’ birth is not recorded; he was baptized on Oct. 9, 
1547, in the church of Santa Maria la Mayor at Alcala. There are 
indications that Rodrigo de Cervantes resided at Valladolid in 1554, 
at Madrid in 1561, at Seville in 1564-65, and at Madrid from 1566 
onwards. It may be assumed that his family accompanied him, 
and it seems likely that cither at Valladolid or at Madrid Cervan- 
tes saw the famous actor, manager and dramatist, Lope de Rueda, 
of whose performances he speaks enthusiastically in the preface to 
his plays. In 1569 a Madrid schoolmaster. Juan Lopez de Hoyos, 
issued a work commemorative of Philip Il’s third wife, Isabel dc 
Valois, who had died on Oct. 3, 1568. This volume, entitled Hys^ 
toria y relacion verdadera de la enjermedad, felicissitno trdnsito, y 
sumptuosas exequias funebres de la Serenissima Reyna de Es~ 
pana Dona Isabel de VHoys, nuestra Senora, contains six contri- 
butions by Cervantes: a sonnet, four redondillas, and an elegy. 
Lopez de Hoyos introduced Cervantes as “our dear and beloved 
pupil,” and the elegy was dedicated to Cardinal Espinosa “in the 
name of the whole school.” It has been inferred that Cerv^antes 
was educated by Lopez de Hoyos, but this conclusion is untenable, 
for Lopez de Hoyos’ school was not opened till 1567. On Oct. 13, 
1568 Giulio Acquaviva reached Madrid charged with a special 
mission to Philip II; he left for Rome on Dec. 2, and Cervantes 
is supposed to have accompanied him. This conjecture is based 
solely on a passage in the dedication of the Galatea, where the 
writer speaks of having been “camarero to Cardinal Acquaviva at 
Rome.” 'Fhere is, however, no reason to think that Cervantes 
met Acquaviva in Madrid; the probability is that he enlisted as 
a .supernumerary towards the end of 1568, that he served in Italy, 
and there entered the household of Acquaviva, who had been 
raised to the cardinalate on May 17, 1570. All that is known with 
certainty is that Cervantes was in Rome at the end of 1569, for 
on Dec. 22 of that year the fact was recorded ip an otficial infor- 
mation lodged by Rodrigo de Cervantes with a view to proving his 
son’s legitimacy and untainted Christian descent. 

There is evidence, more or less, that he enlisted in the regular 
army in 1570; in 1571 he was serving as a private in the company 
commanded by Captain Diego dc Urbina which formed part of 
Miguel de Moncada's famous regiment, and on Sept. 16 he sailed 
from Messina on board the “Marquesa,” which formed part of the 
armada under Don John of Austria. At the battle of Lepanto 
(Oct. 7, 1571) the “Marquesa” was in the thicke.st of the con- 
flict. As the fleet came into action Cerwintes lay below, ill with 
fever; but, despite the remonstrances of his comrades he vehe- 
mently insisted on rising to take his share in the fighting and 
was |K)stcd with 12 men under him in a boat by the galley’s side. 
He received three gunshot w ounds, two in the chest, and one which 
permanently maimed his left hand — “for the greater glory of the 
right,” in his own phrase. On Oct. 30, the fleet returned to Mes^ 
sina, where Cervantes went into hospital, and during his conva- 
lescence received grants-in-aid amounting to 82 ducats. On 
April 29, 1572 be was transferred to Captain Manuel Ponce de 
L^n\s comp;iny in Lope dc Figueroa s regiment; he shared in the 
indecisive naval engagement off Navariiio on Oct. 7, 1572, in 
the capture of Tunis on Oct. 10, 1573, and in the unsuccessful 
expedition to relieve the Goletta in the autumn of 1574. The rest 
of his military service was spent in garrison at Palermo and 
Naples, and shortly after the arrival of Don John at Naples 
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on June 18, 1575, Cervantes was granted leave to return to Spain; 
he received a recommendatory letter from Don John to Philip 
II., and a similar testimonial from the duke dc Sessa, viceroy of 
Sicily. Armed with these credentials, Cervantes embarked on the 
“Sol” to push his claim for promotion in Spain. 

On Sept. 26, 157s, near Les Trois Maries off the coast of Mar- 
seilles, the “Sol” and its companion ships the “Mendoza” and the 
“IJiguera” encountered a squad- 
ron of Barbary corsairs under 
Arnaut Mami; Cervantes, his 
brother Rodrigo and other Span- 
iards were raptured, and were 
taken as prisoners to Algiers. Cer- 
vantes became the slave of a 
Greek renegade named Dali 
Mami, and, as the letters found 
on him wtTe taken to prove that 
he was a man of importance in a 
po.sition to pay a high ransom, he 
was put under special surveillance. 

In 1576 he induced a Moor to 
guide him and other Christian captives to Oran; the Moor de- 
serted them on the road, the baffled fugitives returned to Algiers, 
and Cervantes was treated with additional severity. In the spring 
of 1577 two j)ricsts of the Order of Mercy arrived in Algiers with 
a sum of 300 crowns entrusted to them by Cervantes* parents; 
the amount was insufficient to free him, and was spent in ransom- 
ing his brother Rodrigo. Cervantes made another attempt to es- 
cape in Sept. 1577, but was betrayed by the renegade whose serv- 
ices he had enlisted. On being brought before Has.san Pasha, 
the viceroy of Algiers, he took the blame on himself, and was 
threatened with tleath; struck, however, by the heroic bearing of 
the prisoner, Hassan remitted the sentence, and bought Cervantes 
from Dali Mami for 500 crowns. In 1577 the captive addressed 
to the Spanish secretary of State, Mateo Vazquez, a versified let- 
ter suggesting that an expedition should be fitted out to seize 
Algiers; the project, though practicable, was not entertained. In 
1578 Cervantes was sentenced to 2,000 strokes for .sending a letter 
begging help from Martin de Cordoba, governor of Oran; the pun- 
ishment was not, however, inflicted on him. Meanwhile his family 
were not idle. In March, 1578 his father presented a petition to 
the king setting forth Cervantes* services; the duke de Sessa re- 
peated his testimony to the captive’s merits; in the spring of 1579 
Cervantes* mother applied for leave to export 2,000 ducats’ worth 
of goods from Valencia to Algiers, and on July 31. 1579 she gave 
the Trinitarian monks, Juan Gil and Ant6n dc la Bella, a sum of 
250 ducats to be applied to her son’s ransom. On his side Cervan- 
tes was indefatigable, and towards the end of 1579 he arranged to 
secure a frigate; but the plot was revealed to Hassan by Juan 
Blanco de Paz, a Dominican monk, who appears to have conceived 
an unaccountable hatred of Cervantes. Once more the conspira- 
tor’s life was spared by Hassan, who, it is recorded, declared that 
“so long as he bad the maimed Spaniard in safe keeping, his Chris- 
tians, ships and city were secure.” On May 29, 1580 the two Trin- 
itarians arrived in Algiers: they were barely in time, for llassan’s 
term of office was drawing to a close, and the arrangement of any 
insom was a slow process, involving much patient bargaining. 
Hassan refused to accept less than 500 gold ducats for his slave; 
the available funds fell short of this amount, and the balance was 
collected from the Christian traders of Algiers. Cervantes was al- 
ready embarked for Constantinople when the money was paid on 
Sept. 19, 1580. The first use that he made of his liberly was to 
cause affidavits of his proceedings at Algiers to he drawn up; he 
sailed for Spain towards the end of October, landed at Denia in 
November, and made his way to Madrid. He signed an informa- 
tion before a notary in that city on Dec. 18, 1580. 

These dates prove that he cannot, as is > often alleged, have 
served under Alva in the Portuguese campaign of 1580: that cam- 
paign ended with the battle of Alc&ntara on Aug. 25, 1580. It 
seems certain, however, that he visited Portugal soon after his re- 
turn from Algiers, and in May 1581, he was sent from Thomar on 
a mission to Oran. Construed literally, a formal statement of his 


services, signed by Cervantes on May ai, 1590 makes it appear 
that he served in the Azores campaigns of 1582-83; but the word- 
ing of the document is involved, the claims of Cervantes are con- 
fused with those of his brother Rodrigo (who was promoted en- 
sign at the Azores), and on the whole it is doubtful if he took 
part in either of the expeditions under Santa Cruz. In any case, 
the stories of his residence in Portugal, and of his love affairs with 
a noble Portuguese lady, who bore him a daughter, are simple in- 
ventions. From 1582-83 to 1587 Cervantes seems to have written 
copiously for the stage, and in the Ad junta al Pamaso be mentions 
several of his plays as “worthy of praise”; these were El Train 
de Arficl, Im Ntmancia, La Gran Turguesa, La Batalla naval, 
La Jerusalen, La Amaranta d la de Mayo, El Bosque amoroso. 
La Unica y Bizarra Arsinda — ^“and many others which I do not 
remember, but that which I most prize and pique myself on 
was and is, one called La Confusa, which, with all respect to 
as many sword-and-cloak plays as have been staged up to the 
present, may take a prominent place as being good among the 
best.” Of these only El Trato de Argel and La Numancia have 
sur\dved, and, though La Numancia contains many fine rhetorical 
passages, both plays go to prove that the author’s genius was not 
essentially dramatic. In Feb. 1584 he obtained a licence to print 
a pastoral novel entitled Primera parte de la Galatea, the copy- 
right of which he sold on June 14, to Bias de Robles, a bookseller 
at Alcala de Henarcs, for 1,336 rcales. On Dec. 12 he married 
Catalina de Palacios Salazar y Vozmediano of Esquivias, 18 years 
his junior. The Galatea was publi.shed in the spring of 1585. It 
was only twice reprinted — once at Lisbon (1590), and once at 
Paris (1611) — during the author’s lifetime; but it won him a 
measure of repute ; it was his favourite among his books, and dur- 
ing the 30 years that remained to him he repeatedly announced 
the second part which js promised conditionally in the lc.\L 
However, it is not greatly to be regretted that the continuation 
was never publishe(l, though the Galatea is interesting as the 
first deliberate bid for fame on the part of a great genius. It 
is an exercise in the pscudo-classic literature introduced into Italy 
by Sannazaro, and transplanted to Spain by the Portuguese Mon- 
temor; and, ingenious or eloquent as the Renaissance prose-pas- 
toral may be, its innate artificiality stifles Cervantes’ rich and 
glowing realism. He himself recognized its defects; with all his 
weakness for the Galatea, he ruefully allows that “it proposes 
something and concludes nothing.” Its comparative failure was a 
serious matter for Cervantes who had no other resource but his 
pen; his plays were probably less successful than his account of 
them would imply, and at any rate play- writing was not at thi> 
time a lucrative occupation in Spain. No doubt the death of his 
father on June 13, 1585, increased the burden of Cervantes’ re- 
sponsibilities; and the dowry of his wife, as appears from a 
document dated Aug. 9, 1586, consisted of nothing more valuable 
than five vines, an orchard, some household furniture, four bee- 
hives, 45 hens and chickens, one cock and a crucible. 

It had become evident that Cervantes could not gain his bread 
by literature, and in 1587 he went to Seville to seek employmeni 
in connection with the provisioning of the Invincible Armada. He 
was placed under the orders of Antonio dc Guevara, and before 
Feb. 24 was excommunicated for excessive zeal in collecting wheat 
al Ecija. During the next few months he was engaged in gathering 
stores at Seville and the adjacent district, and after the defeat 
of the Armada he was retained as commissary to the galleys. Tired 
of the drudgery, and without any prospect of advancement, on 
May 21, 1590 Cervantes drew up a petition to the king, recording 
his services and applying for one of four posts then vacant in the 
American colonies; a place in the department of public accounts 
in New Granada, the governorship of Soconusco in Guatemala, 
the position of auditor to the galleys at Cartagena, or that of cor- 
regidor in the city of La Paz. The petition was referred to the 
Council of the Indies, and was annotated with the words: 
him look foi something nearer home.” In Nov. 1590 he was in 
such straits that he borrowed money to buy himself a suit of 
clothes, and in Aug. 1592 his sureties were called upon to make 
good a deficiency of 795 reales in his accounts. His thoughts 
turned to literature once more, and on Sept. 5, 1502, he signed 3 
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contract with Rodrigo Osorio undertaking to write six plays at 
50 ducats each, no payment to be made unless Osorio considered 
that each of these pieces was “one of the best ever produced in 
Spain.” Nothing came of this agreement, and it appears that, be- 
tween the date of signing it and Sept, ig, Cervantes was impris- 
oned (for reasons unknown to us) at Ca.slro del Rio. He was 
speedily released, and continued to perquisition as before in An- 
dalusia; but bis literary ambitions were not dead, and in May 
i5g5 he won the first prize (three silver spoons) at a poetical 
tourney held in honour of St. Hyacinth at Saragossa. Shortly 
afterwards Cervantes found himself in difficulties with the ex- 
chequer officials. He entrusted a sum of 7,400 reales to a mer- 
chant named Simon Freire de Lima with instructions to pay the 
amount into the treasury at Madrid; the agent became bankrupt 
and absconded, leaving Cervantes responsible for the deficit. By 
some means the money was raised, and the debt was liquidated on 
Ian. 21, 1597. But Cervantes’ position was shaken, and his unbusi- 
nesslike habits lent themselves to misinterpretation. On Sept. 6, 

I SOT he was ordered to find sureties that he would present himself 
at Madrid within 20 days, and there submit to the exchequer 
vouchers for all official moneys collected by him in Granada and 
eNf where. No such sureties being available, he was committed 
to Seville gaol, but was released on Dec. i, on condition that he 
(om plied with the original order of the court within 30 days. 
lh‘ was apparently unable to find bail, was dismissed from ^e 
public .service, and sank into extreme poverty. During a mo- 
Tutniary absence from Seville in Feb. 1599, he was again sum- 
moned to Madrid by the treasury, but does not appear to have 
obryed; it is only too likely that he had not the money to pay 
tor the journey. There is some reason to think that he was im- 
tirisoncd at .Seville in 1602, but nothing positive is known of his 
cxintiice between 1600 and Feb. 8, 1603: at the latter date he 
stems to have been at Valladolid, to which city Philip 111 . had 
ri'iiioved the court in 1601. 

Sintc the publication of the Galatea in 1585 Cervantes* coii- 
l!;bulinns to literature had been limited to occasional poems. In 
T!;oi he published a ballad in Andr6s de Villalta’s Flor dc varios y 
mte.vos romances; in 1595 he composed a poem, already men- 
titmed, to celebrate the canonization of St. Hyacinth; in 1596 he 
svrole a sonnet ridiculing Medina Sidonia’s tardy entry into Cadiz 
cdtvr the English invaders had retired, and in the same year his 
sonnet lauding Santa Cruz was printed in Cristobal Mosquera de 
I iKiKToa s Comentario en breve compendia de dusciplim militar; 
\o 1597 is assigned a sonnet (the authenticity of which is disputed) 

« ommemorative of the poet Herrera; in 1598 he wrote two son- 
nets and a copy of quintillas on the death of Philip 11 .; and in 
u«oj a complimentary sonnet from his pen appeared in the second 
edition of Lope de Vega’s Dragontca. Curiously enough, it is by 
Lope dc Vega that Don Qidxole is first mentioned. Writing to an 
unknown correspondent (apparently a physician) on Aug. 14, 
1004, Lope de Vega says that “no poet is as bad as Cervantes, nor 

loolish as to praise Don Quixote,'* and he goes on to speak of 
his own plays as being odious to Cervantes. It is obvious that 
I hr two men had quarrelled since 1602, and that Lope de Vega 
smarted under the satire of himself and his works in Cervantes’ 
iorthcoming book; Don Quixote may have been circulated in 
manuscript, or may even have been printed before the official 
iiectu'c was granted on Sept. 26, 1604. It was published early in 
1605, and was dedicated to the seventh duke de Bejar in phrases 
largely borrowed from the dedication in Herrera’s edition (1580) 
ol Garcilaso de la Vega, and from Francisco de Medina’s preface 
to that work. 

The mention of Bernardo de la Vega’s Pastor de Iberia shows 
that (he sixth chapter of Don Quixote cannot have been written 
before 1591. In the prologue Cervantes describes his master- 
piecf as being “just what might be begotten in a gaol”; on the 
strength of this passage, it has been thought that he conceived 
the story, and perhaps began writing it, during one of his terms 
01 imprisonment at Seville between 1597 and 1602. Within a few 
of its publication at Madrid, three pirated editions of Don 
^Jidxrte were issued at Lisbon; a second authorized edition, im- 
perfectly revised, was hurried out at Madrid; and another reprint 


appeared at Valencia with an aprobadon dated July 18, 1605. 
With the exception of Alemdn’s Guztndn de Alfarache, no Spanish 
book of the period was more successful. Modem criticism is 
prone to regard Don Quixote as a symbolic, didactic or controver- 
sial work intended to bring about radical reforms in Church and 
State. Such interpretations did not occur to Cervantes’ contem- 
poraries, nor to Cervantes himself. There is no reason for rejecting 
his plain statement that his main object was to ridicule the ro- 
mances of chivalry, which in their latest developments had become 
a tissue of tiresome absurdities. It seems clear that his first inten- 
tion was merely to parody these extravagances in a short story; 
but as he proceeded the immense possibilities of the subject be- 
came more evident to him, and he ended by expanding his work 
into a brilliant panorama of Spanish society as it existed during 
the 1 6th century. Nobles, knight.s, poets, courtly gentlemen, 
priests, traders, farmers, barbers, muleteers, 5Cullion.s and con- 
victs; accomplished ladies, impassioned damsels, Moorish beauties, 
simple-hearted country girls and kindly kitchen-wenches of ques- 
tionable morals — all these are presented with the genial fidelity 
which comes of sympathetic insight. The immediate vogue of 
Don Quixote was due chiefiy to its variety of incident, to its 
wealth of comedy bordering on farce, and perhaps also to its 
keen thrusts at eminent contemporaries; its reticent pathos, its 
large humanity, and its penetrating criticism of life were less 
speedily appreciated. 

Meanwhile on April 12, 1605, Cervantes authorized his pub- 
lisher to proceed against the Lisbon booksellers who threatened to 
introduce their piratical reprints into Castile. By June the cit- 
izens of Valladolid already regarded Don Quixote and Sancho 
Panza as proverbial types. Practically nothing is known of Cer- 
vantes’ life between 1605 and 1608. A Relacidn of the festivities 
held to celebrate the birth of Philip IV., and a certain Carta d don 
Diego Astudillo Carrillo have been erroneously ascribed to him; 
during these three years he apparently wrote nothing beyond 
three sonnets, and one of these is of doubtful authenticity. The 
depositions of the Valladolid enquiry show that he was living in 
poverty five months after the appearance of Don Quixote, and the 
fact that he borrowed 450 rcales from his publisher before Nov. 
1607 would convey the idea that his po.sition improved slowly, if 
at all. But it is difficult to reconcile this view of his circumstances 
with the details concerning his illegitimate daughter revealed in 
documents recently discovered. Isabel de Saavedra was stated to 
be a spinster when arrested at Valladolid in June, 1605; the 
settlement of her marriage with Luis de Molina in 1608 describes 
her as the widow of Diego Sanz, as the mother of a daughter eight 
months old, and as owning house-property of some value. These 
particulars are perplexing, and the situation is further compli- 
cated by the publication of a deed in which Cervantes declares 
that he himself is the real owner of this bouse property, and that 
his daughter has merely a life-interest in it. This claim may be 
regarded as a legal fiction; it cannot easily be reconciled with 
Cervantes’ statement towards the end of his life, that he was 
dependent on the bounty of the count de Lemos and of Ber- 
nardo de Sandoval, cardinal-archbishop of Toledo. In 1609 he 
joined the newly founded confraternity of the Slaves of the Most 
Blessed Sacrament; in 1610 Lemos was appointed viceroy of 
Naples, and Cervantes was keenly disappointed at not being 
chosen to accompany his patron. In 1611 he joined the Academia 
Sclvaje, and there appears to have renewed his former friendly 
relations with Lope de Vega; in 1613 he dedicated his Novelas 
exemplares to the count de Lemos, and disposed of his rights for 
1,600 reales and 24 copies of the book. The 12 tales in this vol- 
ume, some of them written very much later than others, are of 
unequal merit, but they contain some of the writer’s best work, 
and the two picaresque stories — Rinconete y CortadUlo and the 
Coloquio de los perros — are superb examples of their kind, and 
would alone entitle Cervantes to take rank with the greatest 
masters of Spanish prose. In 1614 he published the Viage del 
Pamaso, a burlesque poem suggested by the Viaggio in Pamaso 
(1582) of the Perugian poet Cesare Caporali. It contains some 
interesting autobiographical passages, much flattery of contem- 
porary poetasters, and a few happy satirical touches; but, tboui^ 
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it is Cervantes’ most serious bid for fame as a poet, it has sel- 
dom been reprinted, and would probably have been forgotten but 
for an admirably humorous postscript in prose which is worthy 
of the author at his best. In the preface to his Ocho comedias y 
ocho entremeses nuevOsK (1615) he good-humouredly admits that 
his dramatic works found no favour with managers, and, when 
this collection was first reprinted (174Q), the editor advanced the 
fantastic theory that the comedias were deliberate exercises in 
absurdity, intended to parody the popular dramas of the day. 
This view cannot be maintained, but a sharp distinction must be 
drawn between the eight set plays and the eight interludes; with 
one or two exce[)tions, the comedias or set plays arc unsuccessful 
experiments in Lope de Vega’s manner, while the enir emeses or 
interludes, particularly those in prose, are models of spontaneous 
gaiety and ingenious wit. 

In the preface to the Novelas exempiares Cervantes had an- 
nounced the speedy appearance of the sequel to Don Quixote 
which he had vaguely promised at the end of the first part. He 
was at work on the 59th chapter of his continuation when he 
learned that he had been anticipated by Alonso Fernandez de 
Avellaneda of Tordcsilla.s, whose Segundo iomo del ingenioso hi- 
dalgo don Quixote de la Mancha was published at Tarragona in 
1614. On the assumption that Fernandez de Avellaneda is a 
pseudonym, this spurious sequel has been ascribed to the king’s 
confessor, Luis de Aliaga, to Cervantes* old enemy, Blanco de 
Paz, to his old friend, Bartolome Leonardo de Argensola, to the 
three great dramatists, Lope de Vega, Tirso de Molina and Ruiz 
de Alarcon, to Alonso Fernandez, to Juan Jose Marti, to Alfonso 
Lamberto, to Luis de Granada, and probably to others. Some of 
these attributions are manifestly absurd (for example, Luis dc 
Granada died 17 years before the first part of Don Quixote w^as 
published; and all of them are improbable conjectures; if Avel- 
laneda be not the real name of the author, his identity is still 
undiscovered. IJis book is not devoid of literary talent and robust 
humour, and possibly he began it under the impression that Cer- 
vantes was no more likely to finish Don Quixote than to finish the 
Galatea, He should, however, have abandoned his project on 
reading the announcement in the preface to the Novelas exem- 
piares; what he actually did was to disgrace himself by writing an 
insolent preface taunting Cervantes with his physical defects, his 
moral infirmities, his age, jonelinc.ss and experiences in gaol. He 
was too intelligent to imagine that his continuation could hold its 
ovm against the authentic .sequel, and malignantly avowed his 
intention of being first in the field and so spoiling Cervantes’ 
market. It is quite possible that Don Quixote might have been 
left incomplete but for this insulting intrusion; Cervantes was a 
leisurely writer and was, as he states, engaged on El Engaho d 
los ojos, Las Semanas del Jardin and El Fame so Bernardo, none 
of W'hich has been preserved. Avellaneda forced him to concen- 
trate his attention on his masterpiece, and the authentic second 
part of Don Quixote appeared towards the end of 1615. The 
last 14 chapters are damaged by undignified denunciations of 
Avellaneda; but, apart from this, the second part of Don Quixote 
is an improvement on the first. The humour is more subtle and 
mature; the style is of more even excellence; and the characters 
of the bachelor and of the physician, Pedro Rccio de Aguero, are 
presented with a more vivid effect than any of the secondary 
characters in the first part. Cervantes had clearly profited by the 
critici.sm of those who objected to “the countless cudgcllings in- 
flicted on Senor Don Quixote,” and to the irrelevant inlcrpiolation 
of extraneous stories in the text. Don Quixote moves through the 
second part with unrulllcd dignity; Sancho Panza loses some- 
thing of his rustic cunning, but he gains in wit, sense and maimers. 
The original conception is unchanged in essentials, but it is more 
logically developed, and there is a notable progress in construc- 
tion. Cervantes had grown to love his knight and squire, and he 
understood his own creations better than at the outset ; more com- 
pletely master of his craft, he wrote his sequel with the unfalter- 
ing confidence of a renowned artist bent on sustaining his reputa- 
tion. 

The first part of Don Quixote had been reprinted at Madrid in 
1608; it had been produced at Brussels in 1607 and 1611, and at 


Milan in x6io; it had been translated into English in x6xa and 
into French in 1614. Cervantes was celebrated in and out of 
Spain, but his celebrity had not brought him wealth. The mem- 
bers of the French special embassy, sent to Madrid in Feb. 1615, 
under the Commandcur de Sillery, heard with amazement that 
the author of the Galatea, the Novelas exempiares and Don Quix- 
ote was “old, a soldier, a gentleman and poor.” He now worked 
assiduously at Los Trabajos de Per sites y Sigismunda, which, as 
he had jocosely prophesied in the preface to the second part of 
Don Quixote, would be “either the worst or the best book ever 
written in our tongue.” It is the most carefully written of his 
pro.se works, and the least animated or attractive of them; signs 
of fatigue and of waning powers are unmistakably visible. On 
April 18, 1616, Cervantes received the sacrament of extreme 
unction; next day he wrote the dedication of PersUes y Sigismunda 
to the count de Lemos — the most moving and gallant of fare- 
wells. He died at Madrid in the Calle del Leon on April 23; he 
was borne from his house “with his face uncovered,” according 
to the rule of the Tertiaries of St. Francis, and on April 24 was 
buried in the church attached to the convent of the Trinitarian 
nuns in the Calle de Cantarranas. There he rests (the story of 
his remains being removed in 1633 to the Calle del Humilladero 
has no foundation in fact) but the exact position of his grave is 
unknown. Early in 1617 PersUes y Sigismunda was published, and 
passed through eight editions within two years; but the interest in 
it soon died away, and it was not reprinted between 1625 and 1719. 
Cervantes* wife died without Lssue on Oct. 31, 1626; his natural 
daughter, who survived both the child of her first marriage and 
her second husband, died on Sept. 20, 1652. Cervantes is rey> 
resented solely by his works. The Novelas exempiares alone 
would give him the foremost place among Spanish novelists ; Don 
Quixote entitles him to rank with the greatest writers of all time: 
“children turn its leaves, young people read it, grown men under- 
stand it, old folk praise it.” It has outlived all changes of lit- 
erary taste, and is even more popular to-day than it was thpjc 
centuries ago. 

BiHT.ioGRAPitY. — ^L. Rius BihUogfajia critica de las obras de Mhufl 
de Cervantes Saavedra (1805-1905) ; Obras completas, ed. R. Acaikinu 
Esp. (i9i7*-a3) ; ed. R. Schevill and A. Bonilla-San Martin (19ft- 
23); Complete Works (Glasgow, 1901-06) — cd. James Fitzmaurin- 
Kelly; Don Quijote (Madrid, 1916-17), ed. F. Rodricuez Marin; Don 
Quixote (London, 1898-99)1 cd. James Fitzmaurire-Kclly and John 
Ormsby; Novelas ejcmplares, cd. F. Rodriguez Marin (19 14-17) ; F.n- 
tremeses, cd. E. Cotarclo y Mori (igii). — Sec: A. Morel-Fatio UEs- 
pagne de Don Quirhotte in Etudes sur VEKpagne (1895, seric); 
R. Foulrhe-Delbosc Etude sur **La iia pngida** in the Revue hrpan- 
ique (1899), vol. vi. pp. 256-306; Julian Apraiz Estvdio histdneo- 
critico sohre las Novelas ejemplares de Cervantes (igoi) ; Franciwo 
A. dc Icaza Las Novelas ejcmplares de Cervantes (1901) ; Franci^ro 
Rodriguez Marin El Luavsa de **El Cclow F,xtrrmeno" (Sevilla, 

1901) ; P. Groussac Une Enigme UtUraire; le Don Quirhotte d' Avel- 
laneda (1003) ; Alonso Fernandez de Avellaneda El ingenioso hidalgo 
Don Quixote de la Mancha (Barcelona, 1905)— cd. M. Meneiidez y 
Pelayo; J. Cejador y Frauca La Lengua de Cervantes (1905-06) ; C. 
P 4 rcz Pastor Documentos Crrvantinos hasta ahora ineditos (iRoT- 

1902) ; J. Fitzmaurice-Kelly Miguel de Cervantes Saavedra, A Memoir 
(1913) ; F. Rodriguez Marin Nuevos documentos cervantinos hasta 
ahora Mditos (1914) ; J. Fitzmaurice-Kelly Cervantes and Shake- 
speare (1916) ; R. Schevill Cen^antes (1919) ; Miguel de Unamuno 7 Vie 
Life of Don Quixote and Sancho (1914; Eng. 4 rans., 1927). (J. F.-K.) 

CERVERA, PASCUAL CERVERA Y TOPETE (1839- 

1909), Spanisih admiral, was born at Medina Sidonia. As a sub- 
lieutenant he took part in the naval operations on the coast of 
Morocco during the campaign of 1859-60. Then he was engaged 
in operations in the Sulu Islands and the Philippines, and after- 
wards on the West Indian station during the first Cuban War 
(1868-78), returning to Spain in 1873 to serve on the Basque 
coast against the Carlists. He distinguished himself in defending 
the Carraca arsenal near Cadiz against the Federals in 1873. He 
became minister of marine in 1892, in a cabinet presided over 
by Sagasta, but he withdrew from the cabinet when he found that 
his colleagues, from political motives, declined to support bis re- 
forms and, on the other hand, unwisely cut down the naval esti- 
mates. When in 1898 the Spanish-American War (g,v,') broke 
out, he was chosen to command a squadron compo.^ed of four 
first-class cruisers, which was totally destroyed by the suptriof 
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forces of the enemy. After the war, Cervcra and his captains 
were honourably acquitted by the supreme naval and military 
court of the realm. In 1901 he became vice-admiral, in 1902 
chief of staff of the Spanish navy, and in 1903 was made life 
senator. 

See A. RLsco, Apunies Biograficos del Cervera y Topete (Toledo, 
jq2o). 

CESAREVICH (better Tsesarevich), the title until 1917 of 
the heir-apparent to the Russian throne. The full official title was 
j^asliedrUk Tsarevich; i.e., “heir of Caesar,” and in Russian the 
ht*ir to the throne was commonly called .simply Nasliednik, the 
word Tsarevich never being used alone. Tsarevich means any 
son of the emperor. The Cesarewitch handicap race at Newmarket, 
founded in 1839, was named after the prince, afterwards Alex- 
ander II. of Russia, who paid a state visit to England that year. 

CESARI, GIUSEPPE (1568?-! 640), called II Cavalierc 
d'Arpinu, also II Giuseppino, Italian painter, born in Rome. His 
father was a native of Arpino. Cesari ranks as the head of the 
so'Called “Idealists” of his period, as opposed to the “Natural- 
ists,” of whom Michelangelo da Caravaggio was the leader. Lanzi 
srisniatizcd Cesari as not less the corrupter of taste in painting 
thiin Marino was in poetry. The defects of drawing and per- 
Mjortivc in his work may be seen in his frescoes in the Capitol 
at Rome, which occupied him at intervals during 40 years. He 
died in Rome in 1640. His brother Bernardino assisted in many 
(if works. 

CESAROTTI, MELCHIORE (1730-1808), Italian poet, 
born on May 15, 1730, at Padua, where he held the chair of 
rh(‘l(iric. and in 1768 the professorship of Greek and Hebrew, 
r.siroui is be.st known as the author of an admirable translation 
[i vols., 1763) of Ossian, which raised up many imitators of the 
)>suinic .style. He also produced a number of prose works on 
it^tljelics. He died at Padua on Nov. 3, 1808. 

the complete edition of his works (4a vols., Pisa, 1800-13) ; 
K. Harhieri, Memoirs (Padua, 1810) ; L. Aletnanni, t/n Filosofo 
irile Irttert ('l urin, 1894). 

CESENA (anc. Caksena), a town and episcopal see of Emilia, 
li.iiv province of Forli, 12m. S.E. by rail from the town of Forli, 
jii the line between Bologna and Rimini. 144ft. above sea-level. 

(1936) 20,043 (town); 61,314 (commune). The town is at 
'be foot of the Apennines, and is crowned by a mediaeval fortress 
< Korea). The fine early Renaissance library was built for 
Doii.enico Malatesta in 1452 by Matteo Nuti, and its internal 
:u'^:>(igenients, with the original desks to which the books are 
F-tiii cliainod, are well preserv'ed. It also contains a picture gal- 
lery. There are some hue palaces in the town. On the hill to the 
SfjjLb-east the handsome church of S. Maria del Monte, after the 
it If of Bramante, has carved stalls of the i6th century. The 
•ue. K lit Caesciia was a station on the Via Aemilia and a fortress 
L die wars of Theodoric and Narscs. In 1357 it was unsuccess- 
tolly defended by the wife of Francesco Ordelaffi, lord of Forli, 
i psajiist the papal troops under Albornoz. In 1377 it was sacked 
b> ( ardinal Robert of Geneva (aftcrw’ards Clement VII., anti- 
pupe). It was then held by the Malatesta of Rimini until 1465, 
when it came under the dominion of the Church. Both Pius VI. 
li?!?) and Pius VII. (1742) were born at Cesena. 

CESNOLA, LUIGI PALMA DI (1832-1904). Italian- 
Anicri(.un soldier and archaeologist, was born at Rivarolo, near 
'I'lirm, Italy, on July 29, 1832, of an ancient but impoverished 
family Educated for a military career, he served with distinction 
afiaiiisi Austria (1848-49) and in the Crimean war, and going to 
New York in i860, founded there a training school for army 
tiQiccrs. He fought in the American Civil War as colonel of a 
New York cavalry regiment, received mention for bravery in 
several encounters, was wounded and imprisoned, and after the 
war was brevetted brigadier-general. Renouncing his Italian titles, 
Y received a presidential appointment as U.S. consul to Cyprus 
(1865-77)^ where he made extensive excavations of ancient pot- 
at Lamaca and Salinos, and verified and surveyed the sites 
Paphos, Soli and Pali. In 187a the New York Metropolitan 
Museum purchased his collection, which became the nucl^ for 
subsequent extensive acquisitions. In 2879 he was appointed 


director of the museum, a post which he filled until his death, and 
in which he displayed foresight and energy. The authority of his 
restorations wa.« questioned in an article in the New York Herald 
(Aug. 1880), but the question, on being referred to a special 
committee, was decided in his favour. In 1897 he received a 
Congressional medal of honour for conspicuous military services. 
He died in New York on Nov. 2x, 1904. He is the author of 
Cyprus^ Its Ancient Cities, Tombs, and Temples (1877), and of 
a Descriptive Atlas of the Cesnola Collection of Cypriote Antiqui- 
ties (1884-86). His brother, Alessandro Palma di Cesnola, bom 
in 1839, conducted excavations at Paphos (where he was U.S. 
vice-consul) and Salamis, on behalf of the British Government. 
These are described in Salaminia (1882). (See Cyprus.) 

For the Cesnola controversy, see D. D. Cobham*s Attempt at a 
Bibliography of Cyprus (4th ed., 1900). (W. B. P.) 

CESPEDES (in Ital. Cedaspe), PABLO DE (1538-1608), 
Spanish poet, painter, sculptor and architect, was born at Cordova 
and educated at Alcala de licnares, where he studied theology 
and oriental languages. On leaving the university he went to 
Rome, where he became the pupil and friend of Federigo Zuc- 
caro, under whose direction he studied particularly the works of 
Raphael and Michelangelo. In 1560, while he was yet in Rome, 
proceedings were taken against him by the Inquisition at Val- 
ladolid, but they were dropped. He returned to Spain a little 
before 1577 and received a prebend of the cathedral at Cordova, 
where he resided till his death. Cristobal de Vera, Juan de 
Penalosa and Zambrano were among his pupils. His best picture 
is a “Last Supper” at Cordova, but there arc good examples of his 
work at Seville and at Madrid. Ccspedcs was author of several 
opuscules in prose on subjects connected with his profession. 
His poem on “The Art of Painting,” partly preserved by Pacheco, 
is esteemed the best didactic verse in Spanish. It contains a 
glowing eulogy of Michelangelo. The few remaining fragments 
were first printed by Pacheco in his treatise Del arte de la pintura, 
in 1649. 

CESPEDES Y MENESES, GONZALO DE (1585?- 

1638), Spanish novelist, was born at Madrid, and published his 
celebrated romance, the Poema trdgico del Rspanol Gerardo, y 
desengano del amor lascivo in 1615-17. His treatment of political 
questions in the Historia apologetica en los sucesos del reyno de 
Aragdn, y su ciudad de Zaragoza, anos de qt y qs (1622), having 
led to the confiscation of the book, Cespedes took up his residence 
at Saragossa and Lisbon. While in exile he issued a collection of 
short stories entitled Historias peregrinas y exemplares (1623), 
and wrote the first part of his Historia de Felipe IV, (1631), a 
fulsome eulogy which was rewarded by the post of official histori- 
ographer to the Spanish king. Cespedes died on Jan. 27, 1638. 
His novels, though written in an affected style, display consider- 
able imagination and insight into character. The Poema trdgico 
was utilized by Fletcher in The Spanish Curate and The Maid of 
the Mill, 

The Historias peregrinas had been reprinted (1906) with a valuable 
introduction by Sr. Cotarelo y Mori. 

CESS, a term formerly more particularly applied to local 
taxation, in which sense it still is used in Ireland ; otherwise it has 
been superseded by “rate.” In India it is applied, with the qualify- 
ing word prefixed, to any taxation, such as “irrigation-cess” and 
the like, and in Scotland to the land-tax. The word is a shortened 
form of “assess”; and the spelling is due to a mistaken connection 
with “census.” 

CESSIO BONORUM, in Roman law, a voluntary surrender 
of goods by a debtor to his creditors. It did not amount to a 
discharge unless the property ceded was sufficient for the purpose, 
but it secured the debtor from personal arrest. The creditors 
sold the goods in satisfaction, pro tanto, of their claims. The pro- 
cedure of cessio bonorum avoided infamy, and the debtor, though 
his after-acquired property might be proceeded against, could not 
be deprived of the bare necessaries of life. The main features of 
the Roman law of cessio bonorum were adopted in Scots law, and 
also in the French and several other legal systems. In England 
it exists under the internal regulations of certain commercial bod- 
ieSf such as the recognised Stock Exchanges. In Scotland the 
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process of cessio bonorum was abolished by the Bankruptcy (Scot- 
land) act. 1013. (Ser further, Bankruptcy.) 

CESTI, MARC’ANTONIO (T6T8-T66g), Italian musical 
comr)()ser. was hnrn at Florence (or according to some authorities 
at Arez/o) in if)T8. He was a pupil of (?arissimi, and is known 
princi|)ally as a composer of operas, notable for the pure and 
delicate style of their airs, the most celebrated of which w^ere 
La Dori (X’enice. and II Porno (V Oro (Vienna. 1666-67), 

CESTIUS, LUCIUS, surnamed Pms, Latin rhetorician, was 
a native of Smyrna, a Clreek by birth. .According to Jerome, he 
was teaching Latin at Rome in the year 13 w.c. As an orator in 
the schools he enjoyed a great reputation. .As a public orator, 
on the othiT hand, be was a failure. Specimens of hi.s declama- 
tions will be found in the work.'! of Seneca the rhetorician. 

Sf'c Seneca, ( (futrov., ix 3, 1 >; J, lirzoska, in Pauly-VVi.s.sow'a's 
RvaUncyklopiidic, iii, 2 (iS«)g) and Sutisoriac, vii, 13 (for anec- 
dotes). 

CESTpDA: see Tapeworms. 

CESTUI, CESTUY: see Tri'st and Tkesteks. 

CETACEA, an order of mainmal.s (from the (Ir. ktjtos, a 
whale), divi.sible into three suborders: Archaeoceti, exclusively 
fossil; iVlystai oceti, whalebone w'halcs; arul (Jdonloccti, toothed 
whales, ciimprising sperm whale.':, bottle-nosed whales and dol- 
phins. riu* term “whale'* does not indicate a natural division of 
the order, and it is used here to mean any member of the Otacea, 
irre.spective of size. 'J'he lengths of the.se animals are mostly be- 
iween 4 and 100 ft. Their ancestors were proliahly land mam- 
mals. whose structure has been inodifie<l in many res|K‘rts to 
adapt them for life in the water, from birth to death. Whales arc 
warm-hlooded. breathing air by lungs, without scales in ihcii skin, 
with hands td the five-fingered type, with skeleton, brain, heart and 
blood vessels mammalian in .structure, reproducing like other 
mammals and nourishing their young with milk; in all these re- 
.sperts differing es.sentially from fishes, to which they have a 
merely siipcrfuial re.'-emblance. Certain .species ‘iwirn habitually 
in large schools, A few live entirely in fresh water, I'he majority 
are marine, some frequenting the coa.sts, but others oceanic, rarely 
approaching land. Many undertake extensive migratioii.s and have 
a wide distribution. Whales have been known to follow a ship for 
several consecutive days, and Racovilza has u.sed this as an argu- 
ment for the view that they do not .sleep. 

External Form (fig. i). — Whales swim mainiy by the tail, 
which is produced into two horizontal fluke.s, not supported by 
any jiart of the skeleton, and are thus easily distinguished from 
fishes, in which the tail is vertical. A dorsal fin, siiiilbirly without 
skeleton, is generally present. The mouth ha.«j immovable lip^. 
The fore limb.s (flippers) have the form of paddles and arc used 



principally for maintaining the balance of the body and for steer- 
ing. External hind limbs are wanting. The neck is .short and 
rarely distingui.shable in the living animal. The nostrils (blow- 
holes) have been shifted to the upper side of the head, at some 
distance from the tip of the snout or beak (except in the sperm 
whale). The part in front of the blowhole may resemble a fore- 
head, but it really belongs to the beak. Eyes are well devclofied, 
but there are no external ears and the outer opening of the ear 
is minute. The skin is smooth, hairs being usually absent in the 
adult, except as occasional vestiges. The vent is at the root of 


the tail, behind the reproductive opening, on either side of which, 
in the female, is a groove containing a teat. The umbilicus (navel) 
is often visible farther forward, especially in young individuals. 

Other Distinguishing Characters. — ^The brain case is short 
and lofty; the nasal canals pass nearly vertically downward in 
front of it, and the facial part is prolonged horizontally forward 
as a rostrum. The auditory bones are highly modified; the tym- 
panies are shell-like and loo.sely attached to the skull. The neck 
vertebrae are of the typical mammalian number (seven), .short 
often fusing with one another; the second, if free, has no promi- 
nent odontoid process, the structure on which the head turns in 
other mammals. The lumbar and caudal vertebrae arc freely 
movable, the interlocking processes of their upper arches disap 
pea ring from the thorax backward. The ribs are very movable 
on the vertebrae and sternum (breastbone). The clavicles (collar- 
bones) are wanting. I'hc flippers show no external division intn 
hand, foreann and upper arm and are without definite joints at the 
elbow and wrist. They contain the typical mammalian bones, but 
the finger joints (phalanges) are more numerous in .some of the 
digits than in other mammals. Digits are five or four wdtboiii 
nails. The pelvis is represented by a .small curved bone on caih 
.side, embedded in the flesh near the reproductive opening; it doe^- 
not articulate with the vertebral column, which has no fused sacral 
vertebrae. In right whales and the sperm whale each half m.i\ 
carr\' a small bony or cartilaginous vestigial hind limb. The 
brain is large, its cerebral hemi.spheres much convoluted. ()1 
factory organs are almost absent, the nasal pa.ssages being func 
tionally continuous with the larynx. The diaphragm is very o!' 
lique. and the stomach has several distinct chambers. The main 
arteries and vein.s break up into plexuses of vessels known .1^ 
retia mirahilin. The kidneys are loliulated. The male organ 
usually completely retracted, thus not interrupting the smootli 
contour of the body. The testes are within the abdomen, th. 
uterus bicornuate. the placenta diffuse. 

Respiration. — A large whale usually rises to breathe ever\ ■ 
10 minutes, but the interval may be at least 4 s minutes. The bhiw - 
ht)les (fig. ?) are cither two longitudiii s 
slits (whalebone whaler) or a single tri- 
centic slit (toothed whales). On readiini; 
the .surface, the whale exposes and oi>en'‘ ii* 
nostril.s, which are clo.sed during submert: 

2 - Blowholes ‘^nce. and discharges the e.xhausted air frui: 
FROM ABOVE its lungs. This is done with consideraMt 

A. Whaicibone whale forte, oflcn producing an audible souiw; 

B. Dolphin animal is said to blow. 1 'he rnois* 

air projected upward is visible from a long distance, in the c:im' *)♦' 
the larger whales, as a column containing particles of conricn-scil 
water (the sjiout) formerly regarded as a fountain of wrm*! 
ejected from the head. Expiration is followed immediately by in- 
.s])iration, and the whale then sinks horizontally. It repeats ibe-t* 
actions several times, rising to the surface on each occasion with 
out exposing much more than the part of its head which 

the blowholes. When it has thu.s thoroughly changed the air 
in its lungs, it rises in a different manner. The back is .stnmpl) 
arched and much of it becomes visible. The back fin, if prescni 
appears to be situated on a rotating wheel, rising from bchiml 
reaching the summit of the arched back and descending into tin* 
water in front. 'I'he whale then leaves the surface and is said 
to sound. 'I'he maximum depth of its dive has been suppoMnl lu 
be at least 100 fathoms. The right whales, humpback and sperm 
whale (but not the rorquals) usually throw their tails above the 
surface as they sound; and at other times, like many of the 
dolphins, they leap completely clear of the water. Differemo^ 
in these respects, and in the form and direction of the spout, on’ 
able whalers to distinguish species. 

The horizontal position of the tail flukes facilitates rising to the 
surface and returning to the depths, movements of vital impor' 
tance to the C'etacea. Another effective adaptation to aquatic life 
is the course taken by the air in pa.ssing to the lungs. The larynx 
and epiglottis form a tube pas.sing. through the pharynx into the 
lower end of the nasal passages (fig. 3). Here it is grasped by the 
soft palate, and the blowholes thus Income coiftinuous with the 
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windpipe and lungs, the mouth being used solely for feeding — as 
in recently born marsupials, but not as in other adult mammals, 
which can breathe through either the nose or the mouth. 

Prolonged submergence involves other demands on the re- 
spiratory organs. The thoracic cavity of the Cetacea is unusually 
extensible, and thus provides for a corresponding expansion of 
the lungs, depending on the loose attachments of the ribs and the 



Fig. 3. MEDIAN SECTION OF THE HEAD OF A PORPOISE. TO SHOW THE 
COURSE TAKEN BY AIR AND BY THE FOOD 

crn^iflerable projection of the oblique diaphragm into the cavity 
o' the cunlractcd thorax. AVhalcs have a larger amount of blood, 
III proportion to their size, than other mammals, and this involves 
1:. iinrea«ii‘d capacity for carrying oxygen to the tissues by means 

hai moglobin, the red colouring matter. The very deep red 
t I'w.iir of the mii.scles seems to imply that these structures also 
h i.] a specially large quantity of oxygen. The characteristic 
ii'M ini»abilia are further adaptations. In the common porpoise, 
tnr inslance, the upper and lateral parts of the thorax are covered 
W’ an elaborate arterial retc mirabilc, lying just outside its lining 
nunilirane Branches of this plexus extend upwards into the 
niniMl Lanai of the vertebral column, an arrangement which cn* 
sar. f. an ade(|iiaLe supply ol o-xygeii to the spinal cord and 
brain Ml hough physiological evidence cannot be quoted, the 
iiiia rnirabilia probably act as reservoirs, the arterial portions 
u niaining a large supply of oxygen, the amount of which may 
inlluenre the duration of submergence. The venous por- 
piolMl)ly holcl exhausted blood, which W'ould otherwise cir- 
Lul lie too freely. The principal danger to which a diver is exposed 
i' I he liberation of gas-bubbles into his blood, due to diminishing 
water pre.ssure, if the ascent to the surface is loo rapid. The rctia 
nia* perhaps have the function of retaining bubbles and of pre- 
venting their access to the general circulation. 

Hair.^ Whales maintain a constant high temperature, not very 
diih rent from that of man. A hairy coat has been discarded, as 
a means of avoiding the loss of heat, in favour of blubber; but a 
fi V. vestigial hairs may occur — an unmistakable sign of the origin 
of CeUu'i'a from land mammals. In Inia numerous scattered hairs 
ii.aii 0:1 the beak. Whalebone whales have hairs, in Rhachiath 
f ^ ‘ uj) to 40 mm. long, on parts of the head and lower jaw; and 
in (i<)l])hins a few long hairs are found on the beak, before birth. 

Skin and Colour^The outer, homy layer of the epidermis 
i.' thin and /cadily separates from the body after death. The 
d<( |)»T layer is nearly always pigmented in certain parts, which 
‘Iku appear black, or varying shades of gray, brown or blue, 
rile commonest type of colouration is dark above and white be- 
low, the relative extent of these regions varying with the species, 
du- white area sometimes increasing with age. Many dolphins 
li jvo a black streak extending from the eye to the flipper, per- 
1^M>^ representing the lower limit of the ancestral dark region, 
^ome whales are completely black or white. In certain cases the 
iio.inal white is replaced by a bright yellow colour. A. G. Beh- 
’•‘• H found that in Antarctic rorquals this is due to an external 
hini composed of an enormous number of diatoms. These uni- 
u llular algae were found all over the skin, but were not conspicu- 
on the dark parts. In the common por^wise and its allies the 
''l-ai (»f the edge of the dorsal fin or flip|)ers bears a series of small, 
li 'iny tubercles, which have been considered by some authors to 
iiuliLatc an affinity to Edentate mammals, a conclusion not uni- 
vet:ally accepted. The deeper part of the skin (dermis) is 


usually inconspicuous, but is better developed in the Delphinap- 
tcrinae. The white whale, belonging to this subfamily, has a 
thick epidermis and a rather thinner dermis, and its skin has been 
used commercially as “porpoise leather.” 

Blubber. — ^This characteristic part of a cetacean is formed 
of tough fibrous ti.ssue enclosing an enormous amount of oil. It 
invests every part of the whale, but is thicker in certain regions, 
for inslanic near the dorsal fin. In the sperm whale the maximum 
thickness is as much as 14 in., and in the Greenland whale 20 
inches. In the latter, according to Scoresby, 4 tuns of blubber, 
by volume, yield 3 tuns of oil. In a whale of 70 tons the blubber 
weighs about .^o tons, and 2 tuns of oil may be extracted from 
each of the gigantic lower lips. The blubber of the rorquals now 
hunted is thinner, and in the smaller dolphins it does not much 
exceed one inch. Although specially important in retaining heat, 
the insulating properties of this layer probably afford protection 
against an excess of warmth in tropical waters. Blubber is little 
developed in newly born whales, and perhaps for this reason the 
parent resorts to warmer water to give birth to her young. It 
varies in condition at different times, a whale being often lean 
on its first arrival in polar seas, where the blubber improves in 
quality owing to the large amount of food found in those waters. 
The stomac hs of whales captured in temperate latitudes are some- 
times empty, and blubber is probably a reserve material which 
can he drown on wlien food is scarce. It may further help mate- 
rially to prevent the crushing of the tissues, during a deep dive, 
Ijy the enormous pressure of the superjacent water. 

Food. — Dolphins typically eat fishes, to which diet they are 
adapted by their teeth, generally numerous and uniformly conical; 
but cuttlefish also may be eaten. The stomach of a species of 
Sotalia has been found to contain vegetable matter. The Killer 
is exceptional in eating marine mammals and birds, in addition to 
fi.shcs. The sperm whale and the bottle-nosed whales (Ziphiidae) 
are mainly dependent on cuttlefish, some of which must be otn 
tained at con.siderable depths; but these also lake occasional fishes. 
A diet of cuttlefish is often associated with a reduction of the 
number of teeth, in certain dolphins, the sperm whale and the 
Ziphiidae. 

Whalebone. — ^The whalebone whales feed exclusively on 
plankton (gr.v.), including fishes. They obtain food by means of 
a whalebone sieve, and the adequacy of the method may be esti- 
mated by the fact that two tons of plankton have been taken 
from the stomach of a blue whale. Plankton is specially abundant 
in the cold waters of both polar regions, and whales visit them to 
profit by this plenty. 

Whalebone or baleen is derived from the skin lining the mouth 
and has nothing to do with true bone. The sieve is composed of 



Fig. 4. — TRANSVERSE SECTION OF A RORQUAL'S HEAD TO SHOW WHALE- 
BONE 

two sides, each running longitudinally along the entire length of 
the outermost part of the palate, and being continuous with its 
fellow at the front of the beak. A side consists of as many as 
300-400 transversely placed, flexible, and homy blades, embedded 
at their base in a substance known as the gum, and with a short 
interval between each two. The blades are longest and widest 
at the middle of the series and progressively smaller towards both 
ends, where they become very short. Seen from the front or back, 
an isolated blade appears roughly triangular (fig. 4), the shortest 
side embedded in the gum, the outer border straight, and the innur 
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border slightly convex. On the inner aspect of each principal 
blade is a transverse row of a few very short blades; and all the 
blades are produced into long hairJike structures, composed of the 
same substance as the whalebone itself. Owing to the presence of 
these hairs, the sieve, seen from its inner side, resembles a door- 
mat or the fleece of a sheep. Between the two sieves lies the 
tongue, which is of immense size, in contrast with the much 
smaller tongue of the toothed whales. 

The two halves of the lower jaw are greatly arched outwards, 
the mouth being thus enormous. The blades arc bent backwards 
by the closure of the mouth, recovering a vertical position, by 
their own elasticity, as it opens. The great lower lip overlaps 
the outer edges of the blades, and the water must thus escape 
from the mouth through the chinks between these structures. 
The whale feeds, after sounding, by swimming through a shoal of 
plankton with its mouth open. Water enters at the front end; 
and, before it leaves, the food has been strained off by the hairy 
fringes of the baleen plates. The mouth is then closed, the tongue 
having no doubt helped to force out the water, while licking the 
food off the sieve. The characters of the b.nleen afford one of the 
most convenient ways of distinguishing species of whalebone 
whales. The blades arc longest in the Greenland whale, where they 
may reach the astonishing length of 15 feet. 

Sense Organs. — ^The olfactory organs are greatly reduced, and 
it is doubtful whether whalers have the sense of smell. The nasal 
passages, however, are of vital importance, since they serve as 
the sole method of admitting air to the lungs. The eyes are small, 
with arrangements for withstanding water pressure. W. Scorcsby 
stated that vision is acute in the Greenland whale, which is dull of 
hearing in the air, but is readily alarmed by even a slight splash- 
ing in the water. The external audit or>' passage is narrow and 
opens by a minute hole on the head, not far behind the eye. Tn 
whalebone whales it is blocked by a large mass of wax, several 
inches in length, and it cannot be of much .service in hearing. It 
is believed that vibrations in the water reach the ear through 
sacs given off by the Eustachian tubes or through the bones and 
other tissues of the head. The tympanic bones are dense and 
conchlike, well developed and attached to the periotic by two 
slender pedicles. There can be little doubt that the auditory or- 
gans are of real importance. 

Breeding* — ^The Cetacea are in all respects typically mamma- 
lian in their reproduction. The young is nourished in the uterus 
by a placenta, and is not bom until it has attained a form 
essentially that of the adult, sometimes exceeding one-third the 
length of the mother. In the common porpoise (si ft.) the newdy 
born young is about 2 ft. long, and in the largest whalebone 
whales at least 20 feet. A single young is t)rpically produced, 
but twins occur and 7 foetuses have been found in a blue whale. 
The period of gestation is probably something less than a year, 
but whalebone whales are commonly believed not to produce 
young more often than once in two years. In certain species 
birth appears to take place at a more or less definite season, as 
in the common ponioisc, principally in the late spring or early 
summer. Among whalebone whales there is some reason to believe 
that the frequencies of births, and therefore of pairings, in the 
several months can be represented by a regular curve showing a 
distinct maximum at a definite period in the year; although either 
of thc.se events may occur in any month. This view has been sup- 
ported by finding a close agreement between the breeding curves 
of northern and southern races of the same species, with the 
significant difference that the maxima are about six months apart, 
corresponding with the difference in seasons between the two 
hemispheres. Tropical species, such as the sperm whale, perhaps 
have no definite breeding period. 

Migrations* — The principal movements of many whales are 
largely connected with the two functions of feeding and repro- 
duction. The humpback, for instance, appears in large numbers 
in sub-antarctic waters in the spring (October) and remains there 
till the summer. As the season advances it becomes less numer- 
ous, but it is found off the south and west African coasts at the 
time that would be expected on the assumption that it is moving 
northwards. At the height of the southern winter it is found 


even as far north as the equator, and it travels southwards again 
as the spring returns. It is probable that this species, like others, 
seeks warmer water in which to bring forth its young and that 
pairing lakes place at about the same time. Its journey to the 
far south is for the purpose of feeding. 

Growth and Agc*-^Little can be said of the duration of life 
in whales; and statements that large individuals must be of great 
age may be dismissed as unproven. Young whales may be found 
accompanying their mothers, and probably subsisting on milk, 
up to a length of 40 or 50 ft., appearing to imply a growth to that 
size in the first year. The females of the same species may be 
pregnant at about 60 ft. ; and it has been suggested that a whale 
reaches the reproductive age very early in life. The condition of 
the skeleton gives information as to the relative age of whales. 
Many of the bones of mammals grow at their ends by two bony 
epiphyses, which are at first separable and in the vertebrae are 
conspicuous discs of bone. The adult condition, at which growth 
stops, is reached when the epiphyses have completely fused with 
the main bones. It was pointed out by Sir William Flow’er that 
fusion begins at the two ends of the vertebral column; the 
cer\'ical and caudal vertebrae commencing the process, which 
gradually extends from both ends towards the middle. This 
obviously gives some information as to the relative age of 
adolescent individuals, but it leaves untouched the question of 
the duration of life. 

Species Hunted. — ^The whaling industry (see Whale Fish- 
KKiEs) has been mainly based on about nine species, of which all 
but the sperm whale are whalebone whales. The Basques hunted 
the Atlantic right whale (Eubalaena glacuilis) at an early date, 
and the industry was specially flourishing in the 12th and 13th 
centuries. The arctic fishery began about 1611 and was based on 
the Greenland >vhale (Balaena mysticcius). The hunting of the 
sperm whale (Physeter catodon) began about a century later; and 
the southern right whale (Eiihalaena australis) W’as captured in 
large numbers by some of the vessels substMjuently engaged in this 
industry. The Pacific gray whale (Rhachianectes glaucHs) was 
taken in considerable numbers on the coast of (California before 
the middle of the 19th century. Modem whaling depends mainly 
on tw'o species of rorqual, the great blue whale (Sibbaldus musen- 
lus) and the fin whale (Balacnoptcra phy solus) though the si'i 
whale (B, borealis) is not unimportant in certain localities. The 
humpback (Megaptera nodosa) has at times been the most im- 
portant constituent of the catch of modern whalers, who in one 
or two localities take a few specimens of Br)'de*s whale (Bal- 
aenoptera brydei). The following, of less importance commer- 
cially than the great whales, have also been systematically cap- 
tured by whalers or fishermen at various times: — the narwhal 
(Monodon monoceros), the white w^halc (Delphinapterus leucas), 
the pilot whale (Glohicephala ventricosa), the bottle-nosed whale 
(Hyperoodon rostratus), the common porpoise (Fhocoena pho- 
coena), and others of the smaUcr dolphins. 

History gives a melancholy record of the results of intensive 
whaling. The Atlantic right whale is no longer to be found on 
the Biscay coast, and, though it made some recovery during the 
19th century, it was believed at one time to have become ex- 
tinct. The southern right whale, once extremely common on the 
coasts of South Africa and Kerguelen, and in other localities, 
is occasionally represented in whaling returns by a very few 
specimens. The Greenland whale disappeared successively from 
the bays of Spitsbergen, the Greenland sea, Davis straits and the 
region of Bering straits. There is no indication of the reappear- 
ance of these animals off Spitsbergen or Jan Mayen, where they 
were formerly present “in immense numbers”; and, though a 
few probably linger in some of the old localities, the Greenland 
trade is dead. The Pacific gray whale was nearly exterminated off 
the coast of California, and was thought to be extinct. It has 
recently reappeared in small numbers, and a few are being taken 
by the Japanese in their own waters. The capture of humpbacks 
has seriously declined. In 1844 the United States alone had 
315 vessels employed in the chase of the sperm whale, but one 
fishing ground after another had to be abandoned. Sperm whales 
are still taken at whaling stations, off the coasts of Natal and 
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the British Isles and in the Straits of Gibraltar, but the large 
ilcets formerly engaged in the chase of these animals have ceased 
to exist. Of the important species, the blue whale, the fin whale, 
the humpback, the sei whale and the sperm whale alone survive 
in considerable numbers; and the disappearance of the first two 
xvould involve the extinction of the greater part of the industry. 

The invention of an improved harpoon gun in 1865 gave a new 
iiii])etu5 to whaling, and this has culminated in the extraordinary 
LK i'css of operations in the dependencies of the Falkland Islands 
mil Ross sea. The rcintroduction of pelagic whaling, by methods 
tar more efiicient than those formerly practised, has re.sultcd in 
dangers to the whales. 

The facts are ominous, and history is likely to repeat itself 
iinlcss adequate steps can be taken in time. Experience has 
kIidvvii that whales do not readily come back to an old locality, 
even when they have been free from pursuit for many years, 
rill* number of whales recently taken in sub-antarctic waters 
\u> several times exceeded 30,000 in a single season, and in 1937- 
„s ir was more than 46,000. History gives no justification for 
till iiLlief that whaling can continue indefinitely at this rate, and 
:hf iifccssity of controlling the industry is urgent. 

Commercial Products. — Whalebone, the most valuable prod- 
.!(' nl the Greenland whale, was at one time worth £2,000 a ton. 
iT;,t of the rorquals is shorter and of inferior quality. Oil is 
i‘iJ by all Cetacea, but the sperm oil of the sperm whale 
!ni /jphioids differs in constitution from the train oil or whale 
il u) otlicr whales. Spermaceti and ambergris are products of 
in- ^emi \\hale. Guano and other materials are obtained by 
the dried flesh and bones of large W’hales. Meat of good 
IS available from nearly all Cetacea. Tlie flesh of dolphins 
un* furnitTly esteemed a delicacy; and it had the advantage, in 
Rmii. in Catholic countries, of being considered fish which could be 
-ui. n on fast days. The common porpoise was formerly hunted 
>1: t l.irtje scale for its meat. lvor>' is obtained from the tusk of 
In narwhal and from the teeth of the sperm whale. Leather can 
iJL ’.‘rvpr.ied from the skin of the white whale. 

CLASSIFICATION 

Suborder 1 . — ^ARCHAEocEri. The BasUosauridaey Dorudontidae 
.'iiicl Proiocctulae of the Eocene and Oligoceue, constituting this 
arc believed to have been derived from the Creodonta, the 
; I II a (live fossil members of the Carnivora; but Gregory thinks 
hi: ihvy may have descended from Insectivora of the type rep- 
!L‘ l ilted by Pantolestes, Their skull characters are intermediate 
I'f. ui en those of their supposed ancestors and those of recent 
' r’iicvii in the position of the nostrils, the relations of the maxillae 
ai'! the dentition, which consists of 3 incisors, i canine, 4 pre- 
iMi.lar::. and 3-2 molars on either side of each jaw. The first 4 or 
wv\\\ arc conical and single-rooted, and the other teeth are 
lii'til ill - looted, with serrated crowns. A milk dentition is found. 

I in* recent Cetacea have no milk teeth, and there is no differ- 
into incisors, canines and molars. The Squdodontidae 
' 0 !i;r()icnc to Pliocene), included in the Odonloceti, arc believed 
to have descended from the Archaeocetes and to have given rise 
'0 Millie at least of the recent toothed whales. The origin of the 
M>^iacoccli is uncertain. 

Suborder 2. — Mystacoceti, whalebone whales. Whalebone 
pri -cni. ; teeth wanting in the adult, numerous and vestigial in the 
cniiiryo; lower jaw large, its halves curved outwards (fig. 5, B) 
loosely united in front; blowholes two longitudinal slits 
2, A); skull symmetrical, the nasal bones relatively well de- 
^’t' loped, maxillae not covering the orbital plates of the f rentals; 

pair of ribs alone joining the sternum, which consists of one 
pit-ce. The females are slightly larger than the mules. 

Family 1. — Rhachianectidae, with Rhachianectes glaucus, Pa- 
I’ii'o- gray whale (fig. L, p. 170; 45 ft.). Head small, less than one- 
Miiarter the total length; dorsal fin wanting; flippers 4-fingcred. 
^ Andrews considers Rhachianectes the most primitive of the 
Mystacoceti, in view of the occurrence of long hairs scattered 
the entire head and lower jaw, the short and relatively few 
t?n blades, the free neck vertebrae, the large pelvis, and other 
characters. The lower side of the throat region has two or three 


grooves. Rhachianectes prefers shallow water, swimming even in 
the surf and occurs in the North Pacific, from California north- 
wards to the Arctic ocean and off Japan and Korea. 

Family 2 ^ — Balaenidae, Skull much arched; baleen long and 
narrow; ventral grooves wanting; neck vertebrae fused. 

Neobalaena marpnaJta^ pygmy whale (20 ft.), is doubtfully 
placed in this family. It differs from the right whal(*s in its small 
head, about one-fifth the total length, in its less arched rostrum, 
in having a dorsal fin and in its 4-fingercd flippers. It is known 
from New Zealand and Australia. 

Balaena and Eubalaena, right whales. Dorsal fin wanting; flip- 
pers broad, with 5 fingers; head one-quarter to one-third the total 
length. 

Balaena mysticetus, Greenland whale (fig. A, p. 170; 60 ft.). 
Head enormous, one-third the total length; rostrum greatly arched, 
providing room for exceptionally long baleen, up to 15 feet. Arc- 
tic, circumpolar, and formerly abundant off Spitsbergen, both sides 
of Greenland and the North Pacific to Beaufort sea, but reduced 
by whaling to the verge of extinction. 

Eubalaena glacialis, Atlantic right whale or Biscay whale (fig. B, 
p. 170), about the same size, but differing from B. my.\ticetu 5 in 
its less arched head, its shorter baleen (up to 9 ft.) and the shape 
of its lower lip. It was formerly common in the Bay of Biscay 
and it has l)cen recorded from the Mediterranean. It has been 
hunted, in recent years, off Iceland, Norway and the British Isles. 
It visits the eastern United States, its northern range in the At- 
lantic coinciding nearly with the southern limit of the Greenland 
whale; hut, like other right whales, it avoids the tropics. 

Eubalaena australis^ southern right whale. Resembling E. 
glacialis^ but found off Australia, Kerguelen and other y)arls of 
the southern sea, where 193.522 were killed by American whalers 
in 1804-17. A few are still taken off South Georgia, the South 
Shctlands and the African coasts. The Eubalaena, hunted in 
Japan, may be a distinct species. 

Family 3 ^ — Balaenopteridae, rorquals and humpback. Ros- 
trum less arched than in Balaenidac, baleen blades shorter and 
broader; dorsal fin present; skin covering the throat with nu- 
merous, conspicuous, longitudinal grooves; flippers narrow; neck 
vertebrae free. At least 90% of the whales now hunted belong to 
this family. 

Balaenoptera and Sibbaldus, rorquals. Body relatively slender; 
dorsal fin well marked; flippers small, narrow and pointed. 

Sibbaldus musculus, blue whale or Sibbald's rorqual (fig. F. p. 
170; at least 100 ft.) is the largest of all animals and the most 
important in the estimation of modem whalers. Colour nearly 
uniformly bluish-gray above and below, including both surfaces 
of the tail-fiukes; baleen jet black, with black fringes. Cosmopoli- 
tan, on the assumption that (as in others of the family) the 
noTlhcm and southern races belong to the same species, from 
polar to temperate seas, occasionally reaching the equator. Food, 
small Crustacea (Euphausians, etc.). 

Balaenoptera physalus, fin whale or razorback (fig. G, p. X70; 
up to at least 80 ft., in the south). Dark above and pure wUte be- 
low, including the lower surface of the tail-flukes. Baleen with 
alternate, vertical stripes of slate colour and yellow or white, the 
fringes similarly light in colour, the anterior 3 or 4 ft. of the right 
series nearly always completely white; lower jaw white on the 
right side, dark on the left, but the asymmetry of colour of 
baleen and skin may be reversed. Food, small Crustacea and fishes. 
This whale is captured in Large numbers at most of the whaling 
stations. Its distribution is as wide as that of the blue whale, but 
it is rarely found in the tropics. It is common on both sides of the 
Atlantic, and it enters the Mediterranean. A few are stranded an- 
nually on the British coasts. 

B. borealis, sei whale or Rudolphi’s rorqual (fig. H, p. 170; 
52 ft.). White and dark parts not so sharply delimited as in the 
fin whale; lower surface of tail-flukes bliAsh-gray; baleen black, 
its fringes white, silky and curling. Temperate parts of all the 
oceans, not wandering so near the poles as the two preceding 
species. Food. Crustacea, less often fishes. 

B, brydei, Bryde’s whale. Nearly as large as the sei whale, from 
which it differs in having straight hairs on its baleen blades, and 
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Various types of whales 

A, Qreor.land whale (after Scoreeby). B, Atlantic right whale. C, eperm whale. D. narwhal (after Sooreiby). E, bottle-noied whaia (after Vrollk). 
blue whale (after San). G. fin whale (after Sen). H, eel whale. J, leuer rorqual (after San). K. humpbaok whale (after Bara). L, PaoMIe grPY 
(African Elephant, **Jumbo," 11 feet high, reproduced to aame loale) 
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in its food, which consists principally of fishes. South and West 
Africa, apparently reaching the West Indies. 

B. acuiorostrata, lesser rorqual (fig. J, p. 1 70 ; 33 ft.). Coloration 
in the fin whale (without asymmetry of colour) ; a conspicuous 
vviiitc area on the outer side of the flipper. Baleen and its fringes 
,!1 white or yellowish. Food, largely fishes, but also Crustacea. 
[\iiiperate and polar latitudes of both hemispheres, including the 
!;ritish and both North American coasts, but not hunted. 




f i'^ 5 -A LOWER JAW OF TOOTHED WHALE (ZIPHIUS, MALE); B. SKULL 

0: whalebone whale (megaptera) from above 
Mc^apicra nodosa^ humpback (fig. K, p. 170; 52 ft.). Body 
in< k. dorsal fin evanescent; flippers enormously long, nearly one- 
Mini ihe total length. Colour variable, sometimes nearly all black, 
uiih varying amounts of white in other individuals; flippers 
,;i- limes pure while; baleen and its fringes black. Food, fishes 
i.iH Ci'j>tacea, Cosmopolitan, from the Arctic to the Antarctic 
. dinl more frequenting warm water than the rorquals. The 
.ii ’rij/iiack WHS almost the only species hunted at the comnicncc- 
I ( ill ot the great antarctic whaling enterprise, beginning 1905, and 
Ain .ilrnosi etjually important on the African coasts. The num- 
ber. frequenting the whaling localities have greatly diminished. 

Suborder 3. — Odontoceti, toothed whales. Teeth present 
liru^hout life; whalebone wanting; lower jaw more or less 

triangular ffig. 5, A), the front part often 

vLowehjaw narrow, the two halves firmly united; 

blowhole single (fig. 2, B) ; skull asymmet- 
/ rical, nasals reduced, maxillae covering the 

/ \ \ A orbital plates of the f rentals; several pairs 

I \ \ of ribs joining the sternum, which consists, 

I y \^\ in the young at least, of several pieces. 

\ Family 1 . — sperm whales. 

^ I Teeth numerous in lower jaw, vestigial or 
N. absent in upper jaw in recent forms. 

Physeter catodon, sperm whale (fig. C, 
p. 170; 63 ft.). Size gigantic; head im- 
mense, about one-third the total length; 
fcscHNicHTANDRiiNNAROT SHOut cDormous, truDcatcd, extended be- 
Fig 6.— whale heads yond the narrow, ventrally situated mouth 
A HEAD OF A SPERM (fig. 6, A) ; lowcr tccth 20-26 OH cach sidc, 
whale from BELOW: B. of great size, up to 4 lb. in weight, conical; 

from the side'^ about 8 pairs of smaller, often m^formed, 

upper teeth; left nasal passage alone de- 
the single blowhole curved, on the upper, left side 
the snout, near its front end; dorsal fin reduced to a low 
hump, continued as a ridge towards the tail; colour black 
or lirown all over, sometimes marked with white, especially 
HJ uged individuals. Male up to 63 ft., female not often ex- 
35 feet. The sperm whale occurs in all tropical waters, 
>'uf ‘Stragglers, nearly always old males, reach both polar seas, 
f' polygamous, a school of females being accompanied by 
onr or two large males. The sperm oil produced by this spe- 
Hs is everywhere mixed with spermaceti, most of which is 
ohtninod from a receptacle, the case, occupying much of the 


snout, to the right of the single nasal passage, and capable of 
containing nearly 500 gal. of mixed oil and spermaceti. The 
sperm whale dives to a great depth, in pursuit of cuttleft.sh, its 
main food, though it also eats fishes. The case is supposed, by its 
buoyancy, to support the gigantic .skull and to facilitate a rapid 
return to the surface. Ambergris is a morbid concretion of the 
intestine, commanding a high price. 

Kogia, lesser sperm whale (about 10 ft.) resembles Physeter in 
general characters, except for the blowhole, which is located on 
top of the head, the single nasal passage, and the presence of a 
spermaceti organ; but the head (fig. 6, B) is relatively much 
smaller. Lower teeth, about 12 on each side, long, delicate, and 
curved; upper teeth wanting. Indian ocean and coasts of Australia, 
and recorded from eastern North America, Brittany and Holland. 

Family 2. — Ziphiidae, beaked whales. Allied to the Physeter- 
idae and producing sperm oil, but teeth much more reduced. A 

pair of longitudinal grooves in the throat 

region (fig. 9, A-C). Dorsal fin behind the 
middle of the body; tail (fig. 7, A> not 
notched at the junction of the flukes, flip- 

^ A ^ pers small; functional teeth (fig. 8, A, B) 
j V 1-2 pairs in the lower jaw. generally below 

the gum in females; minute vestiges of 

6^— Nj teeth may occur in either jaw. Food, 
cuttlefish. The rostrum becomes consol i- 

PiQ 7 dated into a hard, bony mass in Ziphius 

A. Tall of Ziphioid and Mesoplodoft, and these fragments are 

B. Toll of dolphin found in British late Tertiar\’ deposits. 

Berardius has 2 pairs of large teeth at the front end of the lower 

jaw (fig. 8, k), hairdi (40 ft.;. North Pacific, is the largest 
Ziphioid. B. armxi, New Zealand, Argentina, not uncommon in 
antarctic waters. 

Ziphius cavirostriSy Cuvier’s whale (26 ft.) has one pair of teeth 
at the tip of the lower jaw, much more massive in males (fig. 5, 
A) than in females, in which they remain beneath the gum. Cos- 
mopolitan, and not uncommon at certain times along the British 
coasts. 

Hyperoodon rostratus, bottle-nosed whale (fig. E, p. 170; male, 
31 ft.; female, 25 ft.). Teeth small, one pair (ocra.sionally two 
pairs) at the tip of the lower jaw, alike in both sexes, remaining 
concealed till a late period, but then piercing the gum, at least in 
old males. Distinguished from Ziphius by a large bony crest on 
the upper side of each maxilla. With increasing age these crests 
become immense in the male, producing a notable alteration in 
the bead, the forehead (fig. 9, B) becoming enormous and trun- 
cated. Common in the North Atlantic, where it has been exten- 
sively hunted to the north of Scotland; and frequently stranded 
on the British coasts, though rare in the eastern United States. 
H, planifrons, Australia, New Zealand and Argentina. 
Mesoplodon (fig. 9, C). Teeth, one pair 

A /V I (fig. 8, B), smaller in females and usually 

— 1 remaining beneath the gum, typically near 
B the angle of the mouth, but in three species 
— ^ ^ at the tip of the jaw. Of these, Af . mirus 

: — — has been stranded on the Irish coast; and 

lc^er' jaws^^ ends of pad ficus f described in 1926 from a 

A. Btrardiut Queensland skull, appears to be about 25 

B. Mwopiodon bidmi ft. long, and would therefore be the largest 
Mesoplodon, M. bidens, Sowerby's whale (15 ft.), has its teeth 
in the typical position (fig. 8, B). Up to 1914 nearly half the 
records were British strandings, the others being from the Baltic 
to the eastern United States. M, layardiy of South Africa, Aus- 
tralia and New Zealand, has an extraordinary modification of ita 
teeth, which curve over the beak, nearly meeting and preventing 
the mouth being opened to more than a small extent. Mesoplodon 
is oceanic, like other Ziphioids; but its species (about ten) appear 
to have a relatively restricted distribution. 

Family 3. — Platansstidac, Inhabiting rivers or estuaries. Neck 
vertebrae larger than usual, not fused; pterygoid bones completely 
covering palatine hones on ventral aspect of skull; outer borders 
of maxillaries prolonged into incurved fanlike structures that 
largely roof over the facial depression; beak slender; flippers 


Fig. 8.— front ends of 
lower jaws 

A. Btrardlut 

B. Mwopiodon bldoni 




Common porpoise, white whale and types of dolphins 


M. Common Porpolto (iflor Hormor). N. Common Dolphin (ifter Flowor). 0, Whlto-boakad Dolphin (aftor Harmor). P. Bkano ratlralua. Q, Comminoni 
Dolphin (aftar Harmar). R. Bottla-noMd Dolphin. 8. RiMo’a Dolohln. T. Suau Caftar Andanon)- U. White Whala 
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large and broad, with few phalanges. Food, fishes, captured by 
probing the mud with the long, narrow jaws, which have numerous 
tooth; as weU as Crustacea and pro^bly other small animals. 

Platanista gangetica, Susu (fig. T, p. 172; 8 ft.). Blind; dorsal 
tin reduced; nimarkable, large bony crests at the base of the ros- 
jriim. Teeth about 30 on either side of each jaw. Ganges, Indus 
!ind Brahmaputra, nearly to their head waters. 

Family 4 - — Iniidae. Inhabiting rivers and fresh-water lakes. 
Ncik vertebrae large, not fused; pterj'goid bones not completely 
rovoring palatine bones on ventral aspect of skull; maxillary 
wiili a more or less fenestrated process projecting backward freely 
lulow level of orbit; beak elongated; flippers large and broad. 

I ood. mainly fishes. 

Li poles vexUlifer (8 ft.), with a reduced dorsal fin, is whitish all 
fjvor, its upper jaw» curved upwards. Teeth about 32, Tung Ting 
i; ko, about 600 mi. from the mouth of the Yangtze Kiang river. 

luia gcoffrensis (8 ft.), also with a reduced dorsal fin. The beak 
i. covered w’ith numerous short hairs, a primitive feature. Teeth, 
Amazon river, from near its head vraters. 

Family 5 . — Dclphiwdac^ dolphins (fig. 

1 ^ and por|)oises. Dorsal fin present or 
absent; Tail (fig. 7, B ) with a notch at the 
junction of the flukes. 

Subfamily A. — Dclphininae, Dorsal fin 
present, except as noted below. Fore flii> 
pers generally pointed and sicklc-shapcd. 
Neck vertebrae mostly fused vrilh one 
another. Teeth (except Gramphidi Iphis) in 
])Oth jaws, usually nunuTous. The num- 
bers reLorded l)clow fon either side of each 
jaw) do not include the reduced teeth 
B commonly found at the front end on both 

jaws below the gtim. Alisphi?noid not 
over.spread by pterycoid and no external 
reduplication of ptengoid. 

Delphinns di Iphis, tominon dolphin (fig. 
N, [i. 17:: b ft.). Beak about 5 in. long 
r.f, 9 — H riTD s^o F niiddle line, separated from rest of head 
^iniKMDs by a distinct gioove tfig. 10, A), a char- 

Myijcroodcin, y 0 u n o» aclcF obvioiLs ill representations of this 
‘ ‘ , animal on (ircck coins and elsewhere. 

Kion’ bid^nT. Mainly black above and white below, the 
.uiuK fenidie sides with longitudinal streaks of white, 

.All yellow or gray. Palate of skull with two deep, longitudinal 
i*‘. 'leelh 40-50, diameter 3-3.5 millimetres. The “dol- 
iL-.‘ which pursue flying lish and change colour when dying, 
tidies (Corypharna), not to be confused with the cetacean. 

: loi-olitan. common in the Atlantic and Mediterranean, fre- 
' 'iil> ."Traiuled on the British coasts, but rarely on the east side 
la.glcind Food, fi.shcs and cuttleli.sh. The stomach of a Medi- 
.specimen was found by Dr. J. Schmidt to contain 15,191 
■cl. tear bones), indicating the recent consumption of more 
/.soo small fishes. 

. ■ fif IJa, with many s()e( ics, often spotted or with longi- 
d dark liiie.s on the sides, i.s oceanic. Beak and teeth as in 
'■phivu^, liul p,'ilate of skull not grooved. 

Li'^soiU'lpkis perofiii. Black and white, sharply delimited, the 
in- iru hiding the flippers and continued past the mouth to the 
j er ^ide of the “forehead.” Dorsal fin wanting. Teeth as in 
^iphinus. Southern seas, with one record from New' Guinea. 
luLinorhyTichus. Beak short, usually distinct (fig. 10, B); 
L'eiiendly with oblique light areas; upper and lower keels of 
of tail strongly marked; vertebrae numerous, about 
U' two following British siiecies, also found in eastern United 
leach 9 ft., the beak 2 in. long in the middle line: — L, al- 
whitc-beaked dolphin (fig. O, p. 172 1; upp^r lip white; 
•il* -2-25, diameter 7 millimetres. — L. acutus, white-sided dol- 
upper lip black; very distinct light area.s on the sides; 
' do 34, diameter 4 millimetres. Other species in Indian, 
>‘'i' tiiid Southern oceans. 

pholorhynchus (fig. Q, p, 172), Small dolphins, about the 
•c 01 the common poqmi.sc, from southern seas, usually con- 




spicuously coloured and without sharply marked beak. Teeth 

25-31, small. 

Steno rostratus (fig. P, p. 172; 8^ ft.). Mainly dark, spotted 
with white; beak long, distinct; teeth 20-27, large, with slightly 
rugo.se crowns. Atlantic, Pacific and Indian oceans. 

Sotalia, Resembling Steno, but teeth more numerous (up to 
35), with smooth crowms. Species of Sotalia occur in fresh water 
in China (colour, milky white) and the Amazon. S. tenszii, from 
the Camcroons, has been found to contain leaves, mangrove 
fruits, and grass in its stomach. Other 
species, from the tropical parts of the 
A Indian and Atlantic oceans. 

^ Tur stops. Beak rather longer than in 

Lagenorhynchus, teeth larger. T. trun~ 
catusy bottle-nosed dolphin (fig. R, p. 172; 

g lo-Ti ft.), is common in British seas and 

off the eastern United States. Dark above 
• and while below'; teeth 20-23, large, di- 

ameter 8.5-10 millimetres. Other species 
N. Q from the Mediterranean, Red sea, North 

N. Pacific, Australia and New Zealand. The 

^ j natives of Morcton bay. Queensland, are 

y said to co-operate with schools of dolphins 
■ ■ (probably Tnrsiops) in beach fishing, the 

dolphins driving the fishes ashore and bc- 
® ing rewarded for their assistance by fishes 
^ \ offered on the points of sficars. 

Gramphidelphis griseus, Risso’s dolphin 
(fig. S, p. 172; Ti ft.). Nearly uniformly 
Fig 10 —dolphin heads wanting, forehead promi- 

A. Deiphinu. J long; teeth completely ab- 

B. Laoenorhynehus Sent ill Upper jaw (except for rare ves- 

c. Giubicephaia tiges) ; lower teeth, 2-7, confined to the 

locQena large, diameter 14 

millimetres. Apparently cosmopolitan, reaching Britain and the 
eastern United States. “Pclorus Jack,” an individual which was 
well known in New' Zealand, a few years ago, from its habit of ac- 
companying steamers in Pelorus sound, is believed to have be- 
longed to this species. 

Globiccphala. Forehead greatly swollen and prominent (fig. 
10, C); flippers specially long. G. ventricosa, pilot whale, black- 
fish or caa’ing whale (28 ft.) is black all over. Teeth 7-1 1, large, 
diameter 10-n mm., at the front end of the jaws. Large schools 
have frequently been driven ashore, 1,540 Individuals having been 
killed in two hours, in 1845, at the Shetland Islands. It is known 
that 117,456 individuals were captured at the Faeroe Islands 
between 15S4 and 1883. sides of the Atlantic and in the 

Pacific, Indian ocean and southern seas. 

Pseudorca crassidens, false killer (19 ft.). Teeth 8-10, almost 
as large as those of the killer; black all over, flippers narrow. 
Originally described by Owen from a subfossil skeleton from the 
Lincolnshire fens. Two skeletons have recently been found in the 
Cambridgeshire fens. A school of more than 100 specimens was 
stranded in the Bay of Kiel in 1861, and a school of about 150 
on the east coast of Scotland in 1927. It is said to occur in large 
parties off New Zealand and Tasmania, and it has been recorded 
from India, Queensland, both sides of North America and 
Argentina. 


Orcclla hrevirostris (7 ft.). Head as in Gramphidelphis , dorsal 
fill low'; rostrum of skull very short; teeth 12-14, small. Ascends 
the Irrawaddy river. Burma, to 900 miles from the sea, and oc- 
curs in the Bay of Bengal, and off Singapore and Borneo. 

Phococm and the two following have teeth with an expanded, 
spade-shaped crown, differing from the conical teeth of other 
dolphins. P. phocoency common porpoise (fig. M. p. 172; si ft.), 
is black above and white below, with some variation. Head short, 
without beak (fig. 10, D), dorsal fin triangular, commonly with 
small, horny tubercles on its front edge. Male reproductive open- 
ing unusually far forward, below' the dorsal fin; teeth 22-26. The 


porpoise was formerly much in request as an article of diet, and 
there were important fisheries off Normandy and at the entrance 
to the Baltic. It frequents coasts and often ascends rivers. It is 
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Specially characteristic of the Atlantic coasts, on both sides, and 
it reaches Ihe Azores. The porpoise* of the Black sea and eastern 
Mediterranean has been considered distinct. Other species from 
South Anierita. 

\cowm.s. Resembles Phocoena in having? skin tubercles, but 
has no dorsal tin. Teeth 16-21. India and Japan (marine); Tung 
Ting lake and other parts of the Yangtze Kiang. hundreds of 
miles from the .M;n. 

Phocovnoidrs, with two species from the North ra%''ific, also has 
skin tubercles. Teeth 10-22, much .smaller than in Phocoena: 
vertebrae sperially numerous, 05-08. as compared with 64-67 in 
Phoi nrfia phot ot na, 

(Grampus orca, killer or grampus (male 31 ft.; femalo, 16 ft.). — 
Beak wanting; dor'-al nn large; flipjiers very broad, not pointed; teeth 
i'MYptionail> large and strong, diameter 2 in.: colour-pailern bold, the 
hlark anti liehl parl.s sharply delimited (fig. 1 ). The while (or yellow) 
«*xleiitls over Ihe lox^’er jaw anti the hiwer side of the tail flukes; and, 
just behind the dor-^al tin, is produced backwards a.s a lobe defined be- 
low by a tt/iigue tif blatk pa.s.Ning forwards irorn the tail: a conspicuous 
white area, above and heliiiid the eye; and a les.s distirict triangular 
mark heliind and below the doiinal fin. 'I’he male is nearly twice ihe 
length t»f the female amt all its Jins increase greatly in .size uith age, 
to an extent disproportitinate to the bodv length. The dorsal fin, at 
first recurved a.s in the iernalc, becoinc.s an erect triangle It. high. 
The flippers reach a size ot 6.\4 ft., their enlargement being due mainly 
to the inordinate growth of the cartilage of the phalange'.. Food, fishe.s 
and marine mammals and birds. E.schricht found tlie remains of i.^ 
porpoise.^ and 14 seals in the .stomach of a killer, and gave reasons for 
believing that seals are flayed after being swallowed, the «kins bi*ing 
(hen disgorged. The story that killer.*? combine to attack a large whale, 
forcing its mouth f»pen and eating the tongue, has recently lieen con- 
firmed by K. C. Andrews. .Mth<jugh a killer should he regarded as a 
dangerous animal there .seems to he little evidence that it willingly at- 
tacks man. The motive ftir a combined a.ssault, by a jiarty of killers, 
on an ice floe, as recorded in Stott's Lust roy«/ge, may have been the 
rajiture of the dogs (mistaken for seals), and not of the m.m. C. orca^ 
if all killers belong to one species, is cosmopolitan, extending from pole 
to jiole, though it is apparently not often found in the tropics. It is 
not uncommon in Briti.sh and American waters. 

Ferrsa. Relatively little is known regarding this porpoise. 

Subfamily B. ■ Stcuoddphinae. Dorsal fin present; neck vertebrae 
free; flippers broad and bluntly rounded distully; beak slender. Teeth, 
5H-62 on either side of upper and lower jaws, of normal delphine tyjK'. 
Ali.*:phenoid overspread by pterj’goid; external and internal reduplica- 
tions of pterygoid large. 

Sivnodelphh (or Potitoporia) hlainviUii (5 ft.). Dorsal fin well de- 
veloped; jaws long and delicate; teeth 50-60. La Plata c.stuar>'. 

Subfamily C. — M onodontinae. No dorsal fin; neck vertebrae free; 
flippers broad. Teeth tusklike in manner of growth, reduced to one 
or two forward jirojecting tu.'fks. Allsplicnoid not overspread by 
pterygoid; no external reduplication of pterygoid. 

Monodon monnrrrns, narwhal (fig. I), p. 170; 15-20 ft.). Adult 
grayish-white, with leopardlike .spots, sometime? whitish when old; 
young unspotted; teeth unlike tho.se of any other animal, reduced (ex- 
cept for vestiges in the foetu.s) to a .single upper pair. In females these 
remain concealed in the bone, but the left one exceptionally develops 
as in ilic male. The right tooth of the male remains similarly con- 
cealed, but the left tooth, the horn of the traditional Unicorn, grows 
spirallv to an enormous length, up to q ft., 4^^ in., projecting forwards 
trom the upper lip, in rare casi*s the asymmetry may be reversed, the 
right tooth becoming the tusk; or the animal has two tusks, about 
equally developed. One or iwo “bidental'* specimens have been re- 
corded as female, but further evidence on the .sex is required. Arctic, 
rarely reaching Britain. Large numbers of narwhals arc killed by the 
Eskimos in certain parts of Oreenland, where the males protrude 
their (usks through holes in the. ice w'hen they rise to breathe. 

Subfamily D. — Dfiphinaptvrinac. Dorsal fin wanting; neck verte- 
brae free; flippers broad; dermis of skin more developed than usual. 
TeiMh tusklike in manner of growth; not more Ilian ten teeth on either 
side of upper jaws, and eight in lower jaws. .Ali.sphenoid overspread 
by pterygoids; reduplications of pterygoids small. Food, mainly cuttle- 
fish, hut also fishe.s. 

Dflphimpterus leucas, white whale or Beluga (fig. U, p. 172 ; 18 ft.). 
Adult pure while all over, young dark brown-gray; teeth 8-10, dkim- 
eter 20 millimetres. Arctic and circumpolar, rcatliing the St. Lawrence 
and (rarely) the Brili.sh coa*'!. Formerly hunted on a large scale. 

Bidj.kk;kapiiy — Grurral •u orks. F. K. Beddard, A Hook of Whales 
(1900) ; J. T. Jenkiri:?, History of the Whole Fisheries (1921); K. A. 
von Zittel, Texl-bnnk of Palaeontology, vol. iii (1925); H. Winge, 
“Intcrrelation-ships of Cetacea,” Smith wn. Misc. Coll. Ixxii, No. 8 
(lyji); G. S. Miller, Jr., •The Telescoping of the ('etacean Skull,” 
Smithson, Misc, Coll., h'v’ i, No. 5 (192^^; Whaling. — W. Scoreshj', 
Account of the Arctic kejons (Edinburgh, 3S20) ; R. C. Andrew.s, 
Whale Hunting with Cun and Camera (1916) ; Rep. Interdepartmental 
Comm. Dependencies ot Falkland Islands, ig:o, Stationery Office, 
Cmd. 657; S. Risting, Av Hvdlfangsicns Historie (History of Whal- 
ing) (Oslo, 1932 ). Special works. — F. W. True, '*Whalcbonc Whales 


of W. North Atlantic,” Smithson, Contr, xxxiii (1904) ; G. M. Allen, 
“Whalebone Whales of New England,” Mem, Bost. Soc, Nat. Hist,, viii, 
No. 2, p. 105 (Boston, Mass., 19x6) ; R. C. Andrews, “California Grey 
Whale.” Mem, Amer, Mus, Nat, Hist,, N.S., i, part 5, p. 227 (1914), 
and “Sci Whale,” ibid,; part 6, p. 289 (1916) ; F. W. True, “Review 
of the Dclphiiiidae,” BuU, US. Nat, Mus., No. 36 (1889); S. F 
Warmer, British Cetacea Stranded igi^ig26, Brit. Mus. Nat. Hist 
(1927); R. Collett, Norges Pattedyr (Norwegian Mammals), p. 54^ 
(Oslo, J9JI-12); E. J. Slijper, Die cetaceen vergleichend-anatomisch 
und systematisch ; ein beitrag zur verglekhenden anatomic des blutge- 
fdss-, nerven- und muskelsystems, sowie des rumpfskelettes der sdugr 
Here, wit sludkn iiber die theorie des aussterbens und der foetalisation 
('J'lie Hague, 1936) ; R. Kellogg, “The History of Whales — ^I'heir Adao 
tation to Life in the Water,” Quart. Rev, Biot., vol. 3, no. i, pp. 29- 
76, no. 2, pp. 174-208 (1928); idem, A Review of the Archaeoceh 
Carnegie Inst., Wa.shington, publ. 482, pp. xv-366 (1936); idem, 
“Adaptation of Structure to F'unction in Whales,” Carnegie Ins* . 
Washington, puhl. 501, pp. 649-82 (1938) ; idem, “Whales, Giants ot 
the Sea,” Nat. Geog. Mag., vol. 77, no. 1, pp. 35-90 (1940); N. A 
Mackintosh and J. F. G. Wheeler, “Southern Blue and Fin whales, ” 
Distovrry Reports, Cambridge, vol. t, pp. 257-540 (1929); L. Harri- 
son Matthew’S. “The Humpback Whale, Mcgaptcra nodosa,” Discowt v 
Reports, Cambridge, vol. 17, pp. 7-92 (1937); idem, “The Speiin 
Whale, I*h>sotcr catodori,” Discovery Reports, Cambridge, vol. 17, p|. 
93-J6S (1938) ; idem, “The Sci Whale, Balucnoptcra boreali.s,” Disrov 
cry Reports, Cambridge, vol. 17, pp. 183-290 (1938). 

(S. F. H.; X) 

CETATEA M.BA, a town of Rumania (Akkerman, in oM 
Slav, Byidgorod, i.c., wliite town) in lat. 46® 12' N., long. 30'' 19' 
E., on the right bank of the estuary (liman) of the Dnie.stcr, 1 ■ 
mi. from the Black sea. The town stands on the site of the anciei.' 
Milesian colony of Tyras. Centuries later it was rebuilt by ihi 
Genoese and named Mauro Castro. The Turks captured it ii. 
1484. In 1770, 1774 and 1806 the Riis.sians captured it. but ea.i. 
time returned it to the Turks. In 1826 a treaty was concliiilec’ 
there between Russia and the Porte, when Russia secured consid- 
erable advantages: the terms of the treaty were not observed and 
war broke out in iSj 8. In 188 1 it was definitely annexed to Russi.- 
but in Mar(h 1918, when Bessarabia was united with Rumani.i 
Cctatea Alba l)e(ame a Rumanian town. The harbour is too .**h.il 
lo\v to admit large vessels, but there is a trade in wine, salt, ti^i: 
W9)ol and tall(»w. The salt is obtained from the saline laki- 
(limans) in the neighbourhood. The town and its suburbs lomain 
beautiful gardens and vineyards. It is surrounded by rampjri* 
and commanded by a citadel. Pop. ( J930) 33.495. Rumania redi d 
the town, with Bessarabia, to the U.S.S.R. in June T940, but n 
gained it in 1941 during the German invasion of the soviet uiiK.ii. 

CETHEGUS, the name of a Roman patrician family of ih- 
Cornelian gens. Two individuals arc of some importance: — 

(1) Marcus Cornelius Cethecus, pontifex maxiinus and 
rurule aedile, 213 n.c. In 2ii, as praetor, he had charge <»: 
Apulia; later, he was sent to Sicily, where he proved a succe.'^ iiii 
administrator. In 209 he w’as censor, and in 204 consul. In :'0’ 
he was proconsul in Upper Italy, where, in conjunction with :l*i' 
praetor P. Quintilius Varus, he defeated Mago, Hannibal, 
brother, in In.subrian teriilory, and obliged him to leave It.il> 
He died in 196. He had a great reputation as an orator, and i 
characterized by Ennius as ‘The quintessence of pcrsua.siveiu**-"" 
(suadae medulla). Horace (Ars Poet. 50; Epistles, ii, 2. 117 
calls him an authority on the use of Latin-words. 

Sec Livy xxv, 2; 41, xxvii, 11, xxix, 11, xxx, 18. 

(2) Gaius Cornelius Cethegus, Ihe boldest of Catiline 
associates, joined the conspiracy in the hope of getting his dehtj' 
cancelled. When Catiline left Rome in 63 b.c., Cethegus remained 
Ix’hind as leader of the conspirators with P. Lentulus Sura. He 
undertook to murder Cicero and other prominent men, but wa^' 
hampered by the dilatoriness of Sura. He was condemned to 
death, and executed, with Sura and others, on the night of Dec. 5 

See Sallust, Catilina, 46-55; Cicero, In Cat, iii, 5-7; Appian, Fri/. 
Civ. ii, 2-5 ; see also Catiline. 

CETINA, 6UTIERRE DE (isi8?-i572?), Spanish port 
and soldier, was born at Seville. He served under Charles V in 
Italy and Germany, but retired from the army in 1545 to settle in 
Seville. Soon afterwards, however, he sailed for Mexico, where 
he spent most of the rest of his life. He was killed in a street 
brawl in Los Angeles. A follower of Boscan and Garcilaso de la 
Vega. Cetina adopted the doctrines of the Italian school and, un- 
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der the name of Vandalio, wrote an extensive series of poems in 
the newly introduced metres; his sonnets are remarkable for ele- 
gance of form, but his other productions are mostly adaptations 
iroin Petrarch, Ariosto and Ludovico Dolce. His works have been 
well edited by Joaquin Hazahas y la R£ia (Seville, 1895). 

Sre A. M. Withers, The Sources of the Poetry of Gutierre de Ceiina, 
rtc. ( 1 Q 23 )- 

CETINJE (Serbian, Tsetmye)^ capital of former kingdom of 
Montenegro, Yugoslavia, in a narrow plain deep in the limestone 
iiiountains, 2,068 ft. above the sea. Pop. (1931) 6,367. On one 
[>Lak. stands the white dynastic tomb erected by its last ruler, and 
on another the old bell tower formerly used for the heads of 
j urks. The country is bare and stony, with cultivated rich red soil 
in rock crevices. Winter snow and spring and autumn floods make 
• on 1 muni cations difficult. Cetinje contains two parallel streets 
ni whitewashed cottages, connected by smaller ones; the church 
1 1478) of a fortified monastery, visited by pilgrims to the tomb 
oi Peter I (1782-1830); the old palace, the residence of the 
late King Nicholas and his heir; the court of appeal; a school; 
b:!rracks; a seminary for priests and teachers, established by the 
j,:ir Alexander II (1855-81); a library and reading room; a 
!l.( :iire; a museum; a hospital; a bank, and a war memorial. The 
pris' school founded by the tsaritsa Marie was closed in 1913. 
S,/ ;r the old palace stood the celebrated plane tree l)eneath which 
l‘riJKe Nicholas gave audience until the end of the 19th century. 
\t nr the modern palace, in a glass house, guarded by a sentry, is 
tuMtour map of the country, some 60 ft. long, on w'hich every 
lort . town, village, road and stream is depleted. A zigzag highway, 
liivimph of engineering, winds through the mountain passes be- 
;\\cen C’elinje and Catlaro, passing the impregnable Mt. Loveen. 
Ih ii* Peter II (1830-51), the poet ruler, is buried. He introduced 
[ prixm and a printing press, but the latter was soon melted down 
itT bullets. There is little trade, though mineral waters are manu- 
!;:iture(l. Cetinje owes its origin to Ivan the Black, who was 
ii»r(e(l in 1484 to withdraw from Zhabliak, his former capital. In 
iw.|T. with the dismemberment of Yugoslavia, the town and the 
whok' of Montenegro came under Italian control. 

CETTE (Sicte), a seaport of southern France in the depart- 
ment of Hcrault, 18 mi. S.W. of Montpellier, at the junction of 
the P.L.M. and Midi railways. Pop. (1936) 35j3ob. After Mar- 
seille it is the principal commercial port on the south coast of 
t i.ince. The port was created in 1666 by the agency of Colbert, min- 
is! er of Louis XIV, and according to the plans of Vauban; toward 
!hf end of the 17th century its development was aided by the 
oi)eiiing of the Canal du Midi. The older part of Cette occupies 
die foot and slope of the isolated Mont St. Clair (590 ft.), 
H'lU.jted on a tongue of land between the Mediterranean and the 
];ij.'o()ii of Thau. This well-built quarter is bounded on the east 
h\ the Canal de Cette, which leads from the lagoon of Thau to 
■he Old Basin and the outer harbour. Across the canal lie the 
n« \\er quarters, W'hich chiefly occupy two islands separated from 
eiidi oiher by a wet dock and bounded on the east by the Canal 
Maritime, parallel to the Canal de Cette. A lateral canal unites 
ili(‘ northern ends of the two main canals. A huge breakwater pro- 
let Is the entrance to the harbour, which is one of the safest in 
1* ranee. The outer port and the Old Ba,sin (the fishing harbour) 
Jire enclosed by a mole to the south and by a jetty to the east. 
Hdiind ihe outer port lies an inner basin which communicates with 
ilie t'anal Maritime. The entire area of the harbour, including 
’he canals, is m acres with a quayage length of more than 8,000 
yards. The public institutions of Cette include tribunals of com- 
Jnerie and of maritime commerce, councils of arbitration in com- 
^'ercial and fi.shing affairs, an exchange and chamber of com- 
nu Tce. Cette is much resorted to for sea bathing. The town is 
u)iine(tecl wdth Lyons by the canal from the Rhone to Cette, and 
'viih Bordeaux by the Canal du Midi. The shipping trade is car- 
on w'ith South America, the chief ports of the Mediterranean, 
‘"d especially with Spain. The chief exports are wines, brandy 
;»»d chemical products; the chief imports are coal, timber, petro- 
hiun and chemical substances. Small craft arc employed in the 
‘;ardine, tunny, cod and other fisheries. Shellfish are obtained 
irom the lagoon of Thau. There are factories for the pickling of 


sardines, for the manufacture of liqueurs and casks, and for the 
treatment of sulphur, phosphates and nitrate of soda. The 
Schneider company of Creusot also have metallurgical works at 
Cette, and there arc wire-making establishments. 

CETUS (“The Whale”)? in astronomy, a constellation of the 
southern hemisphere, fabled by the Greeks to be the monster 
sent by Neptune to devour Andromeda, but which was slain by 
Perseus. It contains the long-period variable star Mira Ceti 
(o Ceti), which was the first star recognized to be variable 
(by Fabricius in 1596). It u.sually ranges from the ninth to 
the third magnitude in about 340 days; but this kind of vari- 
ation is always rather irregular. It has recently been found to have 
a companion distant rather less than a second of arc. The com- 
panion was first suspected from spectroscopic observations ; when 
looked for visually it was easily seen, but it is difficult to under- 
stand why it had escaped notice in a star which was so continually 
studied. The companion is itself a very interesting star, possess- 
ing an unusual type of spectrum with bright lines. (A. S. E.) 

CETYWAYO (d. 1884), king of the Zulus, was the eldest 
son of King Umpande or Panda and a nephew of the two previous 
kings, Dingaan and Chaka. Cctywayo was a young man when in 
1840 his father was placed on the throne by the aid of the Natal 
Boers; and three years later Natal became a British colony. 
Cetywayo had inherited much of the military talent of his uncle 
Chaka, the organizer of the Zulu military system, and chafed 
under his father’s peaceful policy towards his British and Boer 
neighbours. Suspecting Panda of favouring a younger son, Um- 
bulazi. as his successor, Cetywayo made war on his brother, whom 
he defeated and slew at a great battle on the banks of the Tugela 
in Dec. 1856. In the following year, at an assembly of the Zulus, 
the management of the affairs of the nation was entrusted to 
Cetywayo, though the old chief kept the title of king. Cetywayo 
was, however, su.spicious of the Natal government, which af- 
forded protection to two of his brothers. The feeling of distrust 
was removed in 1861 by a visit from Theophilus Shepstone, sec- 
retary for native affairs in Natal, who induced Panda to pro- 
claim Cctywayo publicly as the future king. Friendly relations 
were then maintained between the Zulus and Natal for many 
years. In 1872 Panda died and Cetywayo w^as declared king, Aug. 
1873, in the presence of Shepstone, to whom he made promises to 
live at peace with his neighbours and to govern his people more 
humanely. These promises were not kept. Cetywayo’s attitude 
became menacing; he allowed a minor chief to make raids into 
the Transvaal, and seized natives within the Natal border. 

Sir Bartle Frere, who became high commissioner of South 
Africa in March 1877, was convinced that the Kafir revolt of 
that year on the eastern border of Cape Colony was part of a 
design or desire “for a general and simultaneous rising of Kafir- 
dom against white civilization”; and in Dec. 1878 Frere sent the 
Zulu king an ultimatum, which, while awarding him the territory 
he claimed from the Boers, required him to make reparation for 
the outrages committed within the British borders, to receive a 
British resident, to disband his regiments, and to allow his young 
men to marry without the necessity of having first “washed their 
spears.” Cetywayo, who had found a defender in Bishop Colenso, 
vouchsafed no reply, and Lord Chelmsford entered Zululand, at 
the head of 13,000 troops, on Jan. 11, 1879, enforce the British 
demands. After the initial di.saster of Isandhlwana and the de- 
fense of Rorke’s Drift the Zulus were utterly routed at Ulundi 
(July 4). Cetywayo became a fugitive, but was captured on Aug. 
28. His kingdom was divided among 13 chiefs and he himself 
taken to Capetown, whence he was brought to London in Aug. 
1882. While he was in England the Gladstone government de- 
cided upon his restoration. Restoration, however, proved to 
refer only to a portion of his old kingdom. Even there one of his 
kinsmen and chief enemies, U.sibepu, was allowed to retain the 
territory allotted to him in 1879. Cetywayo was reinstalled on 
Jan. 29, 1883, by Shepstone, but his enemies, headed by Usibeiw, 
attacked him within a week, and after a struggle of nearly a 
year’s duration he was defeated and his kraal destroyed. He then 
took refuge in the native reserve, where he died at Ekowe, on 
Feb. 81 i884« 
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His son Dinizulu was exiled to St. Helena (1889-98), and was 
then allowed to return home and become a chief. He was arrested 
in Dec. 1907 for alleged complicity in a Zulu revolt, and in Nov. 
1908 was tried before a special court. His defense was under- 
taken by Mr. W. P. Schreiner. The charge of treason was not 
proved, but he was convicted of harbouring rebels and sentenced 
to four years^ imprisonment. 

The Life of Sir Bar tie Frere, by John Martincau, vol. ii, ch. 18 to 
21, contains much information concerning Cetywayo. 

CEUTA (Arabic Sebta), a Spanish military and convict sta- 
tion and seaport on the north coast of Morocco, in 35® 54' N., 
5” j 8' W. Pop. (census, 1945) 60,353. It is situated on a 
promontory connected with the mainland by a narrow isthmus, 
and marking the .southeastern end of the Straits of Ciibraltar, 
which between Ceuta and Gibraltar have a width of 14 miles. The 
promontory terminates in a bold headland, the Montagne des 
Singes, w'ith seven peaks, of which the highest, the Monte del 
Hacko — the ancient Ablya, one of the “Pillars of Hercules’ — 
rises 636 ft. above the sea. 

Ceuta occupies in part the site of a Carthaginian colony, which 
was succeeded by a Roman colony said to have been called 
Ad Septem Fratres and also Exilissa or Lissa Civitas, From the 
Romans the town passed to the Vandals and afterward to 
Byzantium, the cmi)eror Justinian restoring its fortifications in 
535. In 618 the town, then know'n as Septon, fell into the hands 
of the Visigoth.s. It was the last stronghold in North Africa 
which held out against the Arabs. At that date (a.d. 711) the 
governor was Count Julian, who, to avenge a family wrong, in- 
vited the Arabs to conquer Spain. The Arabs called the town 
Cibta or Sebta, hence the Spanish form, Ceuta. It was repeatedly 
captured by rival Berber and Spanish-Moorish dynasties but be- 
came, nevertheless, an important industrial and commercial city, 
being noted for its brassw^are and its trade in ivory, gold and 
slaves. It is said to have been the first place in the west where 
a paper manufactory was established. In 1415 the town was cap- 
tured by the I’ortuguesc. It passed to Spain in 7580 on the sub- 
jugation of Portugal by Philip JI, and was definitely assigned to 
the S[xinish crown by the Treaty of Lisbon in 1688. The towm 
has been several times unsuccessfully be.siegcd by the Moors, one 
.siege, under Mulai Ismail, lasting 26 years (1694-1720). In 1810, 
with the consent of Spain, it was occupied by British troops, but 
was re.stored to Spain at tlie close of the Napiolconic Wars. Its 
territory was enlarged after the war between Spain and Morocco 
in i860. 

Ceuta consists of two quarters, the old town, covering the low 
ground of the isthmus, and the modern town, built on the hills 
forming the north and west faces of the peninsula. Between the 
old and new quarters, and on the north side of the isthmus, lies 
the port. The fortifications date from the Portuguese occupation. 
For civil purposes Ceuta is attached to the province of Cadiz. 
It is a free port. Trade increased markedly during World War II. 

CEVA, TOMASSO 1648-1 736), Italian mathematician, 
was bom at Milan on Dec. 20, 1648. He taught mathematics at 
the Jesuit college in Milan, and was a member of the order. 
While at the Brcra college he co-operated with Sacchcri in a 
number of mathematical researches. In 1678 Ceva pulilished 
some work containing the theorem which is known by his name 
and which deals with the com urrcncy of straight lines through the 
vertices of a triangle. He died at Milan on Feb. 3, 1736. 

CEVA, a town of Piedmont, Italy, province of Cuneo, 33 mi. 
E. by rail from the town of Cunco, on the line to Savona, 1,270 ft. 
above sea level. Pop. (1951) 5,567 (commune). The mediaeval 
fortress (defending the confines of Piedmont toward Liguria) was 
destroyed by the French in 1800, after cession to them in 1796. 
Cevan cheese (casens cchanus) was famou.s in Roman limes. A 
branch railway runs from Ceva through Garcssio, with its marble 
quarries, to Ormea (2,398 ft,), 22 mi. to the south through the up- 
per valley of the Tanaro. From Ormea a road runs south to 
(31 mi.) Oneglia on the Ligurian coast. 

CEVENNES, a mountain range of southern France, forming 
the south and east fringe of the Plateau Central and jiart of the 
watershed between Atlantic and Mediterranean basins. It consists 


of a narrow ridge some 320 mi. long, with numerous lofty plateaux 
and secondary ranges branching from it. The northern division, 
nowhere over 3,320 ft., is called the mountains of Charollais, Beau- 
jolais and Lyonnais, from the Col de Longpendu (west of (^hilon- 
sur-Saone) in a southerly direction to the Col de Gier. The cen- 
tral Cevennes, comprising the volcanic chain of Vivarais, incline 
southwest and extend as far as the Lozere group. The northern 
portion of this chain forms the Bouti^res range. Farther south it 
includes the Gerbier des Jones (5,089 ft.), the Mont de M6zenc 
(5*750 ft.), the culminating point of the entire range, and the 
Tanargue group. South of Mont Lozire, where the Pic Finicls 
reaches 5,584 ft., lies Uie range strictly called the C6venncs. This 
region stretches south to include the Aigoual and Esperou groups. 
Under various local names (the Garrigues, the mountains of Espi- 
nouse and Lacaune) and with numerous offshoots, the range ex- 
tends southwest and then west to the Montagne Noire. In the 
south, the Cevennes separate the barren region of the Causses 
from sunny Languedoc, where olive, vine and mulberry flourish. 
Northward the contrast between the two slopes is less striking. 

The Cevennes proper are a folded belt of Palaeozoic rocks along 
the southeast border of the central plateau of France. Concealed 
in part by later deposits, these folds extend from Castelnaudary to 
near Valence, where they sink suddenly beneath the Tertiary and 
recent deposits of the Rhone valley. Rocks from Cambrian to 
Carboniferous are included in the folded belt, and the gneiss and 
schist which form so much of the chain consist, in part at least, 
of metamorphosed Cambrian beds. The structure is complicated 
by extensive overthrusting from the southeast. The principal 
folding is of Ilcrcynian age. Permian and later beds lie uncon- 
formably upon the denuded folds, and in the space between the 
Montagne Noire and the Cevennes proper the folded belt is buried 
beneath the horizontal Jurassic strata of the Caus.scs. Folding was 
renewed along the southeast margin at the close of the Eocene 
period. The Secondary and Tertiary beds of Languedoc were 
crushed against the central plateau and were frequently over- 
folded, but the ancient Palaeozoic chain acted as part of the un- 
yielding massif, and the folding did not extend beyond its foot. 

The Cevennes form the watershed between the basins of the 
Loire and the Garonne to the west and those of the Saone and 
Rhone to the east. In the south the Orl), the Herault and the 
Vidourle flow directly into the Gulf of Lyons; farther north, the 
Gard, the Ceze and the Ardeche flow to the Rhone. The Vivarais 
mountains and the northern Cevennes approach the right banks 
of the Rhone and Sadne closely, and short torrents flow down to 
those rivers; on the west side the streams arc tributaries of the 
Loire, which rises at the foot of Mont Mezcnc. A short distance 
to the south on the same side are the sources of the Allier and Lot. 
The waters of the northwestern slope of the southern Cevennes 
drain into the Tarn. In the Lozere group and the southern C6- 
vennes generally, is good summer pasturage for huge flocks. Silk- 
worm-rearing and the cultivation of peaches, chestnuts and other 
fruits are also carried on. In the Vivarais cattle are reared, while 
on the slopes of the Beaujolais are flourishing vineyards. 

CEYLON, a large island in the Indian ocean and a self- 
governing member of the Commonwealth of Nations. It is 272 
mi. long and 140 mi. wide at its broadest part and has an area of 
25,332 sq.mi., about half the size of England. It lies between 
s'* 55' and 9® 50' N. and between 79® 42' and 81® 52' E., and is 
situated southeast of Cape Cormorin in India, from which it is 
separated by the 30-mi.-wide Palk strait. 

Physical Features. — Except for a few rocky promontories, 
such as at Triticomalec, the low coast of Ceylon is subject to 
erosion, although a coral reef a few hundred yards out to sea pre- 
vents serious damage. The coast is beset on the northwest by 
shoals and rocks, and the island of Mannar (Manaar), which forms 
an integral part, of Ceylon, is almost joined to the Indian main- 
land by a chain of sandy islets known as Adam’s Bridge, just north 
of which a daily ferry service runs from Talaimannar to Dhanush- 
kodi on the Indian coast. The west coast, from Puttalam south- 
ward, and the whole of the south coast are fringed by coconut 
palms which grow to the water’s edge; but the east coast is more 
rugged and, except along a short stretch north aild south of Bat- 
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Dutch church in the fortified town of Jaffna built in 1705, during the 
Netherlands occupation 

lork towi'r and lighthouse in the “Fort" or business quarter of Colombo, 
the capital 


D. An elaborate mosque in Colombo 
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NATIVE OCCUPATIONS IN CEYLON 

1. An outriooer fishinn canoe drawn up on the beach 4. Villagers filling a water cart from a well 
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3. Labourers unloading coconuts on a plantation tation 

6. Loading crates of tea for export at the docks of Colombo 
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ticaloa, the palms of the south and west are replaced by scrub jun- 
gle starting at high-water mark. Round the northern and north- 
western end of the island palmyra palms grow on the low shores 
jnd. where cultivation is absent, scrub jungle is found. Deep water 
U usually available close to the reef, though there are a few dan- 
^r(»rous rocks well known to navigators. 

I'he centre of the broad southern end of Ceylon consists of a 
mountain massif, covering about 4,000 sq.mi. and known as Up 
( oiintry, in contrast with the Low Country or surrounding coastal 
plain from which, about 45 to 60 mi. inland, rise the foothills. 
'] his massif intercepts the rains of both monsoons, or periods of 
more or less constant wind, bringing rain from the southwest dur- 
inL^ the period April to September, and from the northeast from 
October to March. Thus April to September constitutes the wet 
season in the southwest and the dry season in the northeast, 
whereas conversely October to March is the dry season in the 
southwest and the wet season in the northeast. 

Although the two monsoons form the main feature in the Ceylon 
climate, the factors of total annual rainfall and elevation above 
sea level also have the effect of creating a wet and a dry zone, 
quite distinct from the monsoons or seasons. As a result of these 
phenomena the mountains, with the western plain, comprise the 
wot zone, w^here the annual rainfall in places reaches 200 in., and 
the vegetation, both cultivated and natural, differs entirely from 
that of the northern and eastern plains, which form the dry zone, 
with an average rainfall of less than 50 in. a year. 

Among the 150 mountains, ranging in height from 3,000 to 7,400 
11 . the most famous, because of its religious associations, is 
Aiiam's Peak (7,360 ft.), but the highest summit is Pidurutalagala 
(^,.*74 ft.) near the highland health resort of Nuwara Eliya 
(ti.ooo ft.), where the temperature is cool, with frost at night in 
December and January, but no snow or natural ice. 



The tissamaharama dagoba. daoobas are hemispherical struc- 
tures BUILT WITH BRICkS. AND USUALLY CONTAIN A RELIC OF THE LORD 
BUDDHA. OR OF A BUDDHIST SAINT 


1 he climate of the Low Country is hot, particularly from March 
to May, the average mean temperature ranging from 79® to 82® F., 
j<Hnbined w’ith a high degree of humidity in the wet zone. The 
HHgth of the day docs not vary more than an hour at any season 
because of the proximity of Ceylon to the equator. Colombo is 


situated in 79** 50^ 45'' £., and the day is further advanced there 
than at Greenwich by 5 hr. 19 min. 23 sec. 

The largest river in Ceylon, the Mahaveli, draining the eastern 
slopes of the mountains, falls into the sea near Trincomalee after 
a 206-mi. course which, like that of all rivers in Ceylon, is navi- 
gable by small boats only in its lower reaches because of rapids 
upstream. The next largest river is the Malwatte (104 mi.) or 
Aruvi (Tamil), which reaches the west coast at Arippu, just south 
of Mannar. No other river in Ceylon is 100 mi. long, but the 
Deduru, Kelani and Kalu, all of considerable size, drain the west- 
ern slopes, with the Walawe and Gin flowing to the south. 

Flora. — ^The species of plants in Ceylon number between 3,000 
and 4,000. Their distribution varies a great deal according to the 
rainfall. Equatorial rain forest is predominant in the hill country, 
except where it has been replaced by tea or rubber, and xerophytic 
jungle and scrub in the dry parts of the east and north. There 
arc open tracts of grassland called palanas in the drier areas of the 
hill country, and in the lowlands to the cast are some regions of 
richer grassland. 

Round the coast the mangrove grows on muddy shores, screw 
pines (Pandanus ceylanicus and P. tectorius) where it is sandy, 
coconuts and other palms along the southwest and south coasts and 
palmyra palms in the north. The forests of the wet zone grow 
much higher than in the dry and produce certain valuable w^oods 
such as nedum and calamander. Among the many beautiful varie- 
ties of flowering trees are the flame tree, tulip tree, golden showier 
(Cassia fistula) y Datura fastuosa and Amherstia nobilis. At the 
high elevations orchids flourish, in particular the Wesak orchid 
(Dendrobium MacCarthiae), and the trees become lower and flat- 
top()ed with rhododendrons much in evidence. In the dry zone 
there is much low scrub jungle and, farther inland, forests with 
valuable timber such as .satinwnod, ebony and milla. 

Beside the Low Country jungle streams huge kumbuk trees 
grow, while everywhere there are climbing plants and epiphytes of 
many kinds, among them the brilliant orange-red Gloriosa superba. 
The jak tree, euphorbias, cacti, guava and castor oil are among 
the plants found almost all over the island. On pools and aban- 
doned tanks East Indian lotus (Nelumbo nucifera) is often seen. 
Colombo is famous for its flowering trees, and in March and 
April Ceylon is prolific in flowers of all kinds, including almost all 
those growm in English gardens. Up Countr>' gardens produce 
many English vegetables. The herbaceous plants of the dry zone 
belong largely to the families Leguminoseae, Acanthaceae and 
Scrophuluriaceac. 

Fauna. — ^The density of highly civilized population round Co- 
lombo in the southwest makes it easy to forget that two-thirds of 
Ceylon is under thick jungle, inhabited principally by wild ani- 
mals which, however, And it increasingly difficult to survive in 
spite of the protection afforded by the game department and the 
society for the protection of fauna. 

The most interesting and important animal in Ceylon is the 
elephant, a subspecies of the Indian form, seldom developing tusks, 
which, aher it has been domesticated, is largely used for haulage 
of timber where there are no roads and for handling heavy weights 
in construction work. Elephants, adorned with sumptuous cloths 
and trappings, also play a prominent part in religious processions, 
carrying the sacred Buddhist relics. Though much scarcer than 
when the island was still almost uncleared of jungle, there are 
still a number of herds of wild elephant.s in the forests from which 
recruits to the ranks of domestic elephants are taken. The herd is 
shepherded into a kraal or stockade by means of a gradually en- 
veloping drive, carried out by hundreds of men over a period of 
several weeks. Once inside the stockade the wild elephants are 
noosed by the hind legs and tied to trees, an operation requiring 
both skill and courage. The recruit, after his excitement has sub- 
sided. is then led away by two tame elephants, from whom he 
soon leanis his duties and becomes a useful work animal. 

The small domestic cattle are hardy and are capable of drawing 
heavy loads in single- or double-yoked carts, but they are usually 
rather underfed because of lack of good pasture and therefore are 
neither good milk producers nor fat for eating. 

The water buffalo (Bubalus bubdis) is common, both tame and, 



CEYLON 


in the more distant jungles, wild. Domestic buffaloes are used to 
plow rirc ft elds and to tread out grain, but othenvise lead a semi- 
wild life, exrcpi for a small number kept in dairie.s. 

(?cylon po.sses.ses four kinds of deer: the sambar or “Ceylon 
elk” ( ('frv//s unicolnr); the spotted deer {Axis axis) ; the barking 
deer {Munfiacus munfjak); and the hog deer (Axis porcinus), 
now almost extinct in ('eyion. A little chevrotain, the mouse 
deer {Trayulus mcminmO, is common. There are no antelof)es. 

Three sperie.s of monkeys are found: the small brown toque 
monkey iMuaKa shnta). which al^junds, and two langurs known 
as ivandurii {f^rr^hytis senrx and /^ cntcllus). I'he only other 
member of the primates is the little slender ioris {Loris tardigra^ 
dtis), which creeps about the trees at night eating fruit and catch- 
ing small birds and insects while they arc asleep. Twenty-seven 
('hiroptera have been identified, among them the large fruit-eating 
bat. tiu* Indian flying fox {Pternpus gigantens). This bat roosts 
in noisy, quarrebome colonics, hanging ui)side down all day in tall 
Irce.s. At evening these huge bats fly in long jiroccssion to mango 
garden.s and lig trec.-^, where they do considerable damage. 

Lions and tigers arc not found in Ceylon, but the leopard is 
common, as also are smaller wild cats, such as the fishing rat, 
polecat and civets of various species. The only dangerous carni- 
vore is the sloth bear (Xfdursus ursinus). which, when surprised, 
attacks on sight. It is common in the wilder jungles, where 
Sinhalese bearing marks of its savagery are not infrequently met. 

Otters are not rare in the liilJs; wild pigs are abundant and the 
ubiquitous jackal is familiar to children in the role of “Nariya,” 
a clever, likable ra.scal corresponding to Br cr Fox. There arc 
several species of mongooses and scpiirrels, including the flying 
squirrels, which, by means of the skin stretched betw’een their 
legs and tails, can glide down from a height for a considerable 
distance, ^’he tree rat is found in gardens and bouses all over 
the island, having become as urban as a London wood pigeon. The 
brown rat and the bandicoot rat, which grows up to two feet long, 
are common evcrjj'where. House mice abound, as do shrews, 
usually called in English “muskrats” because of their smell, al- 
though their Tamil name means “gloomy face.” The porcupine 
(Ilystrix indica) damages young rubber trees, and hares provide 
considerable .sport, even in semiurban areas. The only representa- 
tive of the Edentata is the scaly anteater or i)angolin (Manis eras* 
sicaiidaia), which, being entirely nocturnal, is seldom seen. 

About 372 species of birds arc recorded, approximately 120 of 
which arc winter migrants from Asia and 50 others occasional visi- 
tors. Of the remaining 200 residents, about Go species arc en- 
demic. .\niong these indigenous species the most noteworthy are 
the Ceylon jungle fowl (Callus lafayctti)^ the blue magpie (Cissa 
ormta), the yellow-eared bulbul (Kelaartia penicillata) , the gray- 
headed babbler (Turdoidcs cinereijrons) , the red-faced malkoha 
(Phoenicopfiacs pyrrhocephalus) , the green-billed coucal (Cen- 
tropus chlororfiync/ius) and Legge’s flowerpeckcr (Aemonorhyn- 
chus vincens). The avifauna of the south includes most endemic 
species and .^hows a close affinity to that of the Travancore hills, 
while the birds of the dry, flat north are more like those of the 
Carnatic. Bulbuls, babblers, barbels, kingfishers, cuckoo.s and 
crows are ubiquitous, while thrushes, flycatchers, chats, drongos, 
mynahs, sunbirds, parakeets, woodpeckers, hawks and owls are 
all w^ell represented. Pigeons of several kinds and game birds 
are common, the latter including peafowl, jungle fowl, numerous 
kinds of duck, partridge and snipe. The large artificial lakes, 
known as “tanks,” in the dry zone arc frequented by herons, 
storks, flamingoes, egrets, spoonbills and waders in thousands, 
especially in the nesting season, when the bushes and trees at the 
water’s edge are white with birds. Terns are the most numerous 
sea fowl, gulls being only winter visitors. 

The only kinds of poisonous snakes that need be feared arc the 
cobra (Naja naja)^ the tic-polunga or Russell’s viper (Vipera rus- 
sclli) and one or tw'o .sjiecies of krait. Other venomous kinds are 
either very .slightly so or else are very rare. The rock or Indian 
python (Python muluru^) is common in jungles, and rat .snakes, 
grass .snakes and green whip .snakes are frequently encountered. 
The hamadryad does live in a wild state in Ceylon. 

Two species of crocodile occur, the marsh crocodile or mugger 


(CrocodUtis palustris) in the lakes, and the laiger estuarine croco- 
dile (C. porosus) in the rivers and estuaries. Both species were 
shot ^r their hides and became rare until, in 1945, they were pro- 
tected by legislation, with the result that they thereafter became 
plentiful again. The talagoya, or common Indian monitor 
(Varanus bcngalensis) , and its larger relative the aquatic kabara- 
goya (F. Salvator) are similarly protected and are therefore nu- 
merous. The handsome starred tortoise (Testudo elegans) is 
common, and the neighbouring seas are inhabited by several 
species of turtle. From the shell of the hawksbill turtle the famous 
tortoise-shell ware is made. 

The commonest lizard.s are several species of the genus Calotes, 
which arc erroneously called chameleons from their habit of chang- 
ing colour from green and gray to red. One species (Calotes 
versicolor) is often called the bloodsucker. There are also several 
true chameleons and many small skinks and geckos; the latter 
frequent houses. Thirty-seven species of frogs and toads are 
recorded. 

The dugong occurs in the shallow seas of the northwest, where 
it comes to feed upon a seaweed that grows there. It is now rare, 
being taken for its food value, and has been brought under legi.s- 
lative protection, but in the past, when it was far more plentiful, 
it gave rise to the mermaid legend, as a result of the female’s habit 
of sitting almost upright in the water nursing her young one in her 
flippers. Sharks are common all round the island. 

Of the fresh-water fish the most u.seful are the catfish, or luh, 
and the gurami ; the latter is an imported species, .some of which 
escaped from a pond in Peradeniya botanical gardens during a 
flood and w'ere found multiplying profusely in the Mahaveli river 
several years later. The species is being distributed all over the 
Lsland by the fisheries department. In Nuwara Eliya district the 
streams contain rainbow trout established and stocked by the fish- 
ing club. The most popular .sea fish for eating is the seer, but the 
blood fi.shes, though less in demand, arc much more plentiful. 

The teeming invertebrate life includes ants of various kinds, 
termites which destroy wood, bees, hornets, butterflies and moths 
(some of which arc brilliantly coloured and whose wing span may 
be anything from six inches to a fraction of an inch), many kinds of 
flies, spiders including the tarantula, mosquitoes, leeches on land 
and in water, scorpions and many others. (R. H. Bt.) 

HISTORY 

The island of Ceylon was known to Brahmanical literature un- 
der the name of Lanka; to the Greeks and Romans as Taprobane; 
to the Mohammedan seamen and merchants, who for so long had a 
monopoly of the sea-borne trade of the Indian ocean, as Serendib. 
which it has been suggested is a corruption of the Sanskrit Sin- 
haladvipa; and to the Portugue.se as Zeylan, from which is derived 
its modern name. The presumed aboriginal inhabitants of the 
island were the people today called Veddas, a few of w^hom still 
occupy certain rock shelters in the Eastern province of the i.sland. 
A careful and scientific examination of these people was made in 
T910 by Brenda Seligman and C. G. Seligman. Though their lan- 
guage is said to have certain Indian affinities, they seem ethnologi- 
cally to be related to the rather lightly coloured, wavy-haired race 
which is found surviving as somewhat the higher of the two prin- 
cipal aboriginal races in many parts of southeastern Asia. The 
Veddas are probably related to the Semang or Pangan of the Malay 
peninsula and to the Andaman islanders. Of the latter race, how- 
ever, no trace has ever been found in Ceylon. The Veddas are re- 
garded by the Sinhalese as of goigama — ^viz., husbandman-casle. 

The great Hindu epic, the Ramayana, tells of the conquest of 
the greater part of the island by the hero Rama, who, with hi.s 
army, crossed Adam’s Bridge (9.V.) by the aid of the monkey god 
Hanuman and his host, the object of his invasion being, as in the 
ca.se of Menclaus, the recovery of his wife, Sita, who had been 
abducted by Rawana, king of Lanka. The invaders would appear 
to have penetrated deep into the heart of the massif which occupies 
the centre of the southern portion of Ceylon. Unlike most oriental 
countries, Ceylon can boast a written history of considerable 
antiquity, the Mahavamsa. This chronicle tells of the landing of 
Vijaya, Uie first Sinhalese king, in 483 b.c., accom^ianied by ^ 
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small band of Aiyan-speaking followers who must, It is thought, 
have sailed from some point on the northern or northeastern 
whores of the Bay of Bengal, since the greater part of southern 
India has, from time immemorial, been inhabited by people of 
Pravidian stock. Vijaya married a local i>rincess — quite possibly 
a Vedda — and is said to have become the king of all Ceylon. It 
is noteworthy that, until the Sinhalese had been driven from the 
llat plains north of Dambulla by successive invaders from south- 
ern India, they appear never to have attempted to populate at all 
densely the forest, which of old covered the hills and valleys of 
the central massif and the rich, moist areas in the plains imme- 
diately surrounding it. Instead, they established themselves 
throughout the vast, flat, arid country to the north of Dambulla, 
\\hich extends to Puttalam on the west, to Kalkuda, about 20 mi. 
N.N.W. of Batticaloa on the east, northward to Point Pedro in 
thf Jaffna peninsula, and northwest to Talaimannar. This coun- 
irv- f Pihiti was its ancient name) they rendered capable of support- 
ing a considerable population by the construction of one of the 
nmbt elaborate irrigation systems ever attempted by mankind. It 
nuy. however, safely be concluded that Ceylon is more thickly 
|)0])ulated than it has been at any previous period of its history. 

The Sinhalese kings had long been established at Anuradhapura, 
though their earliest capial was at Raja-Ratta. when in 246 b.c. 
the island was visited by Mahinda, a Buddhist priest and a son 
of Asoka, who is piously believed to have reached Mihintalc from 
hi:, father’s capital, Magadha, accompanied by a few disciples, 
by levitation. A branch of the sacred Bo tree, seated beneath the 
shade of which Gautama attained to Buddhahood, was imported 
from Magadha and planted at Anuradhapura. Tradition tells that 
Gautama himself visited Ceylon, in the course of his ministrations, 
i)n three occasions, the last descent being on Adam’s Peak (g.v.). 
Th<iiigh he is said personally to have undertaken the instruction 
ot the people, there is nothing to show that Buddhism became 
established in Ceylon before the 3rd century b.c. From that time 
onward, however, up to the pn^sent time, it has been the religion 
to which the vast majority of Sinhalese adhere. Buddhism is es- 
scfitially a tolerant, nonproselytizing philosophical sy.stcm, and 
as it spread Buddhist temples and monasteries were established 
in all parts of Ceylon. In the course of time, too, the Buddhist 
Church acquired ownership of much of the most fertile land, do- 
n.)tcd to it by the kings or by wealthy individuals. Buddhism be- 
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Racing bullock cart in ceylon driven by a native dressed in 
local male fashion. He wears a skirt and a comb 

cnnie the state religion of Kandy, the king of which was head of 
fla* church. The word Mahavamsa means The Gettealogy of the 
Circat, and, as was to be expected, the priestly chroniclers, who 
wrote in Pali, a tongue not understood by the people, had nothing 
to say about them. They tell also with apparent hdelity the long, 
h'uigled story of successive murderous strivings for the throne and 
the frequent invasions of northern and central Ceylon by princes 
• I'd armies of southern India, one of which led to the usurpation 
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of the throne of Anuradhapura for a period by the TamO Elala, 
who was slain by the Sinhalese kingly and saintly hero Dutege- 
munu {c. 190 B.C.). The ruins of Anuradhapura as we know them 
today (they were buried in jungle and completely deserted and 
neglected until about 1845) are interesting but disappointing in 
that it is not easy to reconstruct from them any very vivid picture 
of the city in its prime. The upper structures were of timber, and 
all have long ago> perished, leaving only the foundations for the 
instruction of archaeologists. The massive dagobas — ^the pyra- 
midal structures which are veritable hills laboriously constructed 
of small sun-dried bricks — ^and some of the buildings of Polon- 
naruwa are in a somewhat better state of repair. Both these an- 
cient capitals, which had for centuries been completely deserted 
and surrendered to the jungle by the Sinhalese, have become un- 
der British rule places of monthly pilgrimage to which hundreds 
of thousands of pious Buddhists annually resort. A great deal of 
archaeological and epigraphical work was done under government 
auspices by the archaeological department established by Sir Wil- 
liam Gregory (1872-77). But the history of Ceylon under its 
Sinhalese kings is mainly a chronicle of royal crimes, virtues and 
delinquencies; of the long-drawn-out struggle with invading 
princes and armies from southern India; and of internecine strife 
between the Sinhalese kings of Pihiti (viz., northern Ceylon) and 
the chiefs of Rohuna and Maya-Ratta, the two districts or prov- 
inces into which the then sparsely populated southern portion of 
Uie island was divided. The last great revival of the glory of 
Sinhalese monarchy took place under Prakrama Bahu, who was 
crowned king of Pihiti in 1153 at Polannaruwa, and in 1155 king 
of all Lanka, after successful war against Rohuna. His reign is 
lovingly styled the “Golden Age of Lanka” by the past-praising 
Sinhale.se of today; but his wars, his invasion of Pegu in Burma 
and of the Pandyan country in southern India, his enormous ac- 
tivity as a builder of nonremunerative works, such as his palace 
with its reputed 4,000 apartments, dancing halls, dagobas, mon- 
asteries and temples, as well as his construction and restoration of 
innumerable irrigation tanks, must have imposed an almost un- 
endurable strain upon the energies of his subjects. Fanatically 
religious, he lavi.shcd land and treasure upon the priesthood, who 
repaid him by giving him in the Mahavamsa a superhumanly excel- 
lent character; he persecuted ruthlessly heretical Buddhist sects, 
which by the hierarchy was also accounted to him for righteous- 
ne.ss; he endowed Brahmans, in a fine but hardly consistent spirit 
of religious toleration; and, in imitation of Asoka, he imposed 
vegetarianism upon bis overwrought people and punished with 
great severity the taking of animal life either in the water or on 
the land. The people must have been reduced in large numbers to 
a condition indistinguishable from slavery, and it is certain that 
this great monarch did much to ruin his country economically by 
his improvidence. Ceylon, or more properly Pihiti, had been 
conquered and annexed by Indian princes on several occasions, but 
in 140S, in revenge for an insult offered to an envoy, a Chinese 
army invaded the island and carried King Vijaya Bahu IV into 
captivity. For 30 years Ceylon remained tributary to China. 

Ceylon was first visited by the Portuguese when Francisco de 
Almeida landed there in 1505. He found an island divided into 
seven kingdoms, each ruled by its separate monarch and each 
frequently at odds with one or more of its neighbours. In 1517 
a fort was erected at Colombo by orders of the viceroy at Goa, 
with the permission of the king of Cotta; and from this lime on- 
ward until the end of the 16th century the Portuguese were con- 
stantly at war with one or another of the native kingdoms. It is 
claimed that, when attacking and conquering Jaffna (Jaffna- 
patam) they obtained possession of the Tooth relic, and, in spite 
of the enormous ransom offered for it, publicly burned it in the 
market place at Goa in obedience to the archbi.shop, who would not 
suffer the viceroy to make money out of the sale of what he ac- 
counted an idol. By the Sinhalese priesthood, who still possess a 
Tooth relic the shrine of which is at Kandy, it is asserted that the 
object captured at Jaffna was a false tooth. The Portuguese won 
a firm foothold on the western littoral, and they succeeded in con- 
verting the bulk of the karawa or fishcr-caste Sinhalese to (Chris- 
tianity. Conversions upon a considerable scale, but almost in- 
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variably amonjf the lower-caste sections of the population, were 
similarly effected in other parts of the island; as estimated in 1946, 
Christians numbered 603.235 or nearly 10% of the total popula- 
tion of Ceylon, most of them being Roman Catholics. The prose- 
lytizing fervour and cynical rapacity of the Portuguese won for 
them hosts of enemies among the natives of all ranks, while their 
inherited lraditii»ijal hatred for the Moors — by which term they, 
described all Mohammedans— rendered them peculiarly odious to 
(he latter, whose trade and shipping monopolies they had de- 
stroyed. The French, the Dutch and the Hritish, when in turn they 
set the bull of Alexander VI at defiance and forced their way into 
the Indian ocean, were accordingly welcomed as deliverers by the 
people of the east generally; and the trading centres the J*ortu- 
gucse had established in the beginning with such dauntless courage, 
where they had exploited and persecuted the native iM)pulations 
so ruthlessly, fell before the Dutch and the British, fighting often 
in alliance with native potentates. 

I'he Dutch captain Joris Spilberg landed on the east coast of 
Ceylon in 1602 and was welcomed by the king of Kandy, who be- 
sought him to help in the ejection of the hated Portuguese. No 
action of importance was taken, however, until 1638-39, when a 
Dutch expedition attacked and destroyed the Portuguese forts on 
the cast coast. In 1644 Negombn, which had once before been 
unsuccessfully attacked, fell to the Dutch; and in 1656 and 1658 
Colombo and Jaftna were successively captured. The Dutch thus 
became masters of practically the. whole of the maritime provinces 
of (k^ylon, the kingdom of Kandy alone retaining its independence. 
'Phe Dutch forthwith .set about the task of the methodical and 
efiicient admini.stration of the country in a fashion nev er attempted 
by the Portuguese. They taxed the people heavily, but the land 
registers which they instituted have endured to this day, as also 
has Roman-Dutch law, many of the provisions of which are now 
deeply ingrained in the traditions of the Low ("ountT}' Sinhale.se 
peasantry and landholders. I’hey also undertook public works 
upon a considerable scale and built excellent houses for their own 
accommodation, public offices, law courts and churches, many of 



The temple of the sacred tooth at kandy. ceylon 

The tooth In thli temple It Mid to hevo belonged to the Buddha, although 
the PortuguoM ulalm to have captured the original tooth during thoir 
lureralnty over Ceylon (1517 1600), and to have burned It In the market- 
plaot of Qoa 

which still survive; the roads which they made opened up the in- 
terior and greatly stimulated the trade of the island. Tolerant to 
Buddhism, Hinduism and Mohammedanism, they persecuted the 
Catholics persistently, but the religion which had been acquired 
by thousands of Sinhalese and by the Ccylon-bom Tamils of Jaffna 
and Mannar was too deeply rooted in the peoples’ hearts for its 
extirpation to be pos.sible. Throughout the Dutch period Kandy 
maintained its independence. 

The British, who had dispatched an emba.ssy to the king of 
Kandy from Madras as early as 1762 without result, after various 
naval skirmishes in the neighbourhood of Trincomalee and Bat- 
ticaloa, sent a well-equipped force against the Dutch in Ceylon in 


1795, met with only a feeble resistance and in less than a year had 
obtained possession of the island. The Dutch rule had lasted for 
about 140 years, a period equal to that of Portuguese domination; 
but while the latter left Ceylon more distracted and no more de- 
veloped than they had found it on their arrival, the Dutch ad- 
ministration, if somewhat harsh and unimaginative, worked genu- 
ine and permanent improvement in almost every branch of the 
social and economic life of the people. The Dutch practice, fob 
lowed by them for so long in almost all their overseas possessions, 
of taking over oppressive local systems of taxation, which had 
been endurable only because evasion was so common, and there- 
after applying them with ruthless efficiency made their rule highly 
un(>opular; and even today the Burghers, who are the descendants 
of the former Dutch rulers and settlers, are far from being loved 
by the Sinhalese. The.se Ceylonese Dutchmen, though many of 
their families have dilutions of oriental blood in their veins, have 
retained their national character, their sturdy self-esteem, their 
traditions and high ideals of probity and conduct in a very re- 
markable degree. Over a long period they had a practical mo- 
nopoly of the clerical work in most public departments and held 
most positions of trust in public departments and commercial 
houses. 

At first Ceylon w^as administered from Madras, but an attempt 
to apply the Madras revenue system and the cmplo>Tnent of a host 
of Malabar collectors led to a rebellion. The treaty of AmitMis 
(1802) formally ceded Ceylon to Great Britain and it became 5 
Briti.sh crown colony; the following year Kandy W’as invaded and 
occupied. 7 'he garrison vras .shortly afterward treacherously mas- 
sacred after it had been induced to lay dowm its arms. It was not 
till 18 j 5. however, that the Kandyan chiefs (with some of whom 
at an earlier period (Jov. Frederick North, later earl of Guilford, 
liad carried on discreditable intrigues against their king) invoked 
the aid of the British to rid themselves of this tyrant of Malafiar 
stock whose cruelties had surpassed endurance. The Kandyan 
kingdom was thus voluntarily handed over to the British crown, 
w'hich guaranteed its people civil and religious liberty and the 
maintenance ot their ancient customs. An insurrection whicli 
broke out shortly after was ca.sily suppressed, and the secofid 
treaty (1818 » which lollow^ed it did not materially alter in any 
respect the status of the Kandyan chiefs and people vis-a-vis the 
crown. The pacification and opening up of the mountain country 
by the construction of road.s led immediately to a great incursion 
of Low Country Sinhalese, Mohammedan and Flindu traders and 
European coffee planters. These latter penetrated into the virgin 
forest and, aided in the task of clearing by the Sinhalese villagers, 
carved out estates for themselves. The indigenous inhabitant.** 
declined to work for a wage on the European estates, save as 
artisans, etc., and it was found necessary to import as voluntary 
immigrants large numbers of Tamil coolies from the arid di.strict^ 
of southern India. Attempts to introduce cinchona were nnly 
partially successful, but very soon tea began to be planted and by 
the end of the century it was covering a far larger area than coitcr 
had ever done. Then came rubber planting, an enterprise in which, 
for the first time, Sinhalese planters took an active part, their 
energies having in the past been confined to the cultivation of 
coffee, which ended in disaster, to some cocoa planting and to 
coconut planting. Large fortunes were also made by Ceylonese in 
plumbago mining. The consequent acquisition of wealth by the 
natives of Ceylon, and especially by men of the karawa caste, 
brought about a social upheaval and led to an agitation for politi- 
cal reform, the real object of which (though stimulus was im- 
parted to it by the Morley-Minto reforms in British India) was 
to break the monopoly which the highest-caste goigama aristocracy 
had till then enjoyed of representing Sinhalese interests in the 
legislative council. During the agitation that preceded the grant- 
ing of these claims, ill feeling based on caste prejudice, on the 
angry passions which such prejudice aroused and on racial ani- 
mosity began for the first time to become vocal in Ceylon. The 
first scheme of reform w»as worked out in 1 909 by Col. Seely, then 
undersecretary of state for the colonies, and accepted by Go^’ 
Sir Henry McCallum, in spite of the protests of his executive coun- 
cillors and the obvious inapplicability of Seely’s scheme as origiu” 
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allv framed by him to local circumstances. The first election of 
a rei^resentativc of the educated Ceylonese was fought purely on 
c:isie lines, a high-caste Tamil being chosen with the aid of the 
hish-castc Sinhalese vote, caste prejudice thus proving to be a 
stronger passion than racial bias. A state of growing unrest was 
thus created, and this was increased by the outbreak of World 
War 1. A religious fracas at Gampola in 1915 between the Budd- 
hists and Mohammedans resulted in riots which were quelled only 
after imposition of martial law, but in spite of this Ceylon emerged 
from the war comparatively unscathed. 

The political problems in Ceylon were rendered particularly dif- 
ficult of solution because of the very heterogeneous population. 
The Low Country Sinhalese, more sophisticated than the Ran- 
ch .ms. were spread throughout the Kandyan provinces and claimed, 
ai. Buddhists, a share in the management of Kandyan temporali- 
ties. The Kandyans, on the other hand, viewing penetration of 
their country by Low Country Sinhalese with dislike, remembered 
tbrit these folk aided the Portuguese, the Dutch and the British in 
their several attacks on the Kandyan kingdom. Therefore they 
rcg.irded any system of government that placed the supreme power 
in ihe hands of a majority with acute apprehension. These feel- 
inp- were in some degree shared by the Ceylonese Tamils, though 
in their case it was they who invaded the country occupied by the 
Low Country Sinhalese. The Burghers were still more apprehen- 
si\'c; while the Europeans, who represented huge financial in- 
lertv lh. alike in the world of commerce and in agricultural entcr- 
ptise. were only 0.18% of the total population of the island. 

'I he Low Country Sinhalese and 'I'amils formed in 1919 the 
CtyioM National Congress, but the latter withdrew in 1921 be- 
cause. fearing Sinhalese predominance, they insisted that any 
fhanpe in the constitution should make pirovksion for communal 
elniurates. Meanwhile, in 1920 the conifKisition of the legisla- 
li\e touncil was altered to 14 otlirial and 23 unofikial members, 
and hy another change in 1924 that body comprised 36 unofficial 
mcmhiTs (3 of whom were Europeans and the majority of whom 
were elected) and 12 official. At the same time three unofficia] 
(V\lone‘!e ftwo Sinhalese and one Tamil) and one European had 
been added to the executive council. Respon.sibility for the good 
iiinniiistration of the island continued, none the less, to be vested 
.•Mel> in the governor, who was unable to discharge it save by the 
:.o<»d will of the unoflicial majority in the legislative council or 
)>' tlie exercise of his power of veto, which could easily be coun- 
en-d by a refusal to vole supply. Because of the resulting im- 
the working of the constitution was investigated during 


the island became the British empire’s principal source of plan- 
tation rubber. In 1942 Ceylon was placed under the control of a 
British admiral, who left admini.st ration to the civil authorities 
until such lime as the threat of Japanese attack might comiiel 
him to intervene. The British cabinet undertook to grant the 
colony full responsible internal government after conclusion of 
hostilities. The Soulbury commission of 1944-45 recommended 
further constitutional advance, and in May 1946 a new conslitu- 
tion was promulgated under w'hich the executive committees of 
the Donoughmorc constitution w'cre replaced by cabinet govern- 
ment under the leadership of a jirimc minister. Agitation for full 
dominion status continued and resulted in the Ceylon Independ- 
ence act of 1947. C*' Lcb. 4, 194S, Ceylon became a dominion 
of the Briti.sh Commonwealth. Don Stephen Senanayake had 
become prime minister in Sept. 1947 and continued as such until 
his death on March 22, 1952. He was succeeded by bis son, 
Dudley Senanayake, who however resigned because* of ill-health 
on (Jet. 12, 1953, when Sir John Kotclawala .succeeded him. On 
July 17, 1954, if' succession to Lord Soulbury, Sir Oliver 
Goonelillekc became the first Ceylonese governor general. 

(VV. B. Pn.; C. C. D.) 

In the mid-iQ50s Ceylorrs external policy appeared to be .shaped 
by a niorc-or-less positive anticonmiunism. in contrast with India's 
“noninvolvernent**; by a sympathy toward the west somewhat 
greater than that shown by her neighbours; and by a certain ap- 
prehension of Indian domination. On Jan. 10, 195^. howexrr, the 
res4ihition.s commit tec of the government parliamentary group 
recommended that ('eyion .should liecome a republic in May i95i». 

SOCIAL AND ECONOMIC CONDITIONS 

People. — The tM)pulation of Ceylon at the time of the 1953 
census was 8,098,637. Ceylon nationals as a whole are known as 
Ceylonese, a national name including not only the two principal 
groups (i.f?., Sinhalese and Ceylon Tamils) but also Ceylon 
Moors, W'ho are the descendants of seafaring Arab merchants; 
Malays, the remnant of the Ceylon Malay regiments; Burghers, 
descendants of the Dutch; Eura.sians; a few Portuguese; and a 
small number of naturalized Europeans, Indians and other na- 
tionalities. I'he Sinhalese themselves are of two main lypies. Low 
Counlr>’ Sinhalese, 'who inhabit the plains, and Kandyans from 
the mountains. The \ eddas or aboriginals are almost extinct as 
a pure race, but there are a number of half Veddas and quarter 
X'eddas. intermixed with Sinhale.se. The numerical strength, of 
the various groups in Ceylon in 1953 is given in the table. 


iw:;- 2S by the Donoughmore commission, and as outcome of that 
rei omiiiendations a new* constitution came into force in 
I'jii. Both the legislative and the executive councils were dis- 
<o\\ and their place W'as taken by a stale council having legi.s- 
l itivf and also executive functions. The new council consisted of 
^ <*i1k ial members, 50 elected members and not more than 8 mcm- 
luTs non\iiiated by the governor. The three ofheial members ex 
ulliuo were the chief secretary, legal secretary and hnanciul secre- 
tary (lormerly known, respectively, as the colonial secretary, at- 
general and treasurer) ; while they could take part in de- 
baie- they could not vote, and thus there was no longer an official 
minority. All elected members were elected on a territorial basis 
( I ht franchi.se being very wide), communal representation being 
aholished. The members of a new council proceeded by secret 
ballot to divide their total number (excluding the three officials, 
known as officers of state) into seven executive committees to 
administer seven of the ten groups into which the government 
d<‘i)artments were divided; each of the remaining three groups 


(jrnup 

Number (Sroiip 

Number 

l.nw ('ountry .Sinhalese . 
Kandvuii Sinhalebc. 
Ceylon Tamils 
('eyion Muurs , . 

BurRhers .... 
Malays . . . . 

3,464,126 Other C'cylnnese* . 

3,157,206 Imliaiist . . . . 

905,705 Pakistanis. 

468,146 Euroiieans 

43,()i 6 Other noD'Ccyloncse 

* 8 . 7(6 

30,678 

0 K 4 . 3 a 7 

.S .749 

5,886 

11,163 


*Tnrl. Veddas (2.361 in ig46), Eurasians and naturalised Europeans and Indinni. 
tMainly Tamils. 


Towns* — For administration Ceylon is divided into nine prov- 
inces, with the most populous area in the west, around the capital, 
Colombo (423,481 in 1953), where the port handies 2,000,000 Ions 
of cargo a year. Colombo harbour is artificially constructed 
by a concrete breakwater enclosing the roadstead. It was being 
modernized in the 19505. and Queen Elizabeth 11 opened the first 
alongside quay w’hen her ship the “Gothic" lierthed there in 1954. 
The business ijuartcr is close to the harbour in the areas occupied 
by the ancient fort, of which few traces except the name remain, 


supervi.sed by an officer of state. Each executive committee 
elcLted a chairman, and these seven chairmen, termed ministers, 
nnd the three officers of state constituted a board of ministers; 
tbc three officials, who had no vote, served in an advisory capacity, 
the most important function of the board being the preparation of 
the annual estimates of revenue and expenditure. 

In World War II it became necessary for Ceylon not only to 
grow many of the foodstuffs hitherto imported but vastly to in- 
cu^ise its exports. As a producer of tea it ranked second only to 
and after Japanese occupation of the Malayan territories 


and in the adjoining piTtah, or bazaar. The wealthier residen- 
tial sector is in the part of the town used by the Dutch as cin- 
namon gardens and is still known by that name. 

The next largest cities are Jaffna (77,218 in 1953), in the 
Northern (Tamil) province, with a small jwrt, and Dehiwala-Mt. 
Lavinia (80,086), on the fringe of Colombo. Then come Kandy 
(57,539), the capital of the Central province, famous for the 
Temple of the Tooth, and Moratuwa (58,160) and Rotte 
(53,862), both in the Western province. Trincomalee {28,236) 

1 C 1 noiril uiith nf fhp firiAet on/1 larnrAcf rk«ifii«i<i1 
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fM kril hiirbours in the world. Galle (55*^74 V in the south, is a 
small jintiiral harbour for ships of the freighter dass, w’hich, until 
()vi*rsh:ul(»w(‘d bv the biiildinj; of Cohnnbo harbour at the end of 
the ii»lh rciilury. wa'- the main ]M)rt of ('eyion. 

ReJi^ion. - I he Sinhalese are mainly liuddhists, both in re- 
liirion and culture, and the ’I’aniils are principally Ffindiis, with a 
culture akin to that of Irnlia. Moor.*, and Malays arc Moslems; 
with their exception a considerable pr«)])ortion of all groups arc 
t hristians l>i^tnhution of reliKions in was as follows: Itud- 
dliisl^ q.'.My.m: Hindus t,0i.j.oo-;; ('hrisiians 714.87.^; Moslems 
5P Si ,'. Religion plays a larjre part in Ceylone*;*' life; the public 
holidays. in all, are based on festivals, and ])iltrrimaj'es feature 
prominently both in business and pleasure. The most famous 
piljfrlmaire is the asc(*nl of Xdain's Peak which takes place 

ill March and A|>ril dnririj; which months the jH.*ak ran be dearly 
.seen Irom tin- sea to the mulhwe.st. 'J’his periodical distant and 
niyslerioiis view of the mountain, in the centuries before accurate 
surveys of its heiudit and position had been made, caused it to be- 
come an object of awe and lejiend to jiassin^ mariners. At .sunrise 
the hiij?e shallow of the mountain, thrown upon the mi.st in the 
valleys, can be .seen from the summit, with its tip on the coa.st 
tio mi. to the west, one of the most impressive sights in the world. 

Another K(»al of luljrrims and tourists is the Temple of the 'Footh 
in Kandy, wherein is enshrined the Sacred Tooth relic of the Lord 
buddha. 'i’he Perahera, or annual torchlit temi)le procession, in 
whidi 100 Ror^eously catiarisoned ciciihants and hundreds of 
dancers take jiart, draws thousands of devotees and sipht.seers. 

.'\l Amiraclhaiuira is the famous .\ooo-year-old Bo tree, an off- 
shoot of the tree under w’hicli Buddha meditated. 'I'his tree has 
the oldest authenticated history of any tree in the world. 

Education. — Kdiicatinn w’a.s made free in km v It is based on 
the Kn^rlish system, from the village primary .school through 
junior, .senior and central schools to the university; the last is lo- 
cated on a .site of great beauty near the famous botanical gardens 
at Peradeniya outside Kandy Most villages have their own 
schools, cither in the village itself or within a mile or two of it, 
and 57.*H''; of the jiopulatiun is literate, a high percentage com- 
pareil with other Asian countries. I'hc main languages are Sin- 
halese and 'Famil. but 0.3'v. of the peo^de tan read and write 
English, while a much larger proportion can .speak it. 

Constitution. — Under the ciuistitution, framed by the Soul- 
bury commission and i)romulgated in kh 6, there was established 
a hou.se of rei)reseiitatives consisting of 101 members, 95 elected 
by universal franchise, including women, and a maximum of 6 
nominated by the governor general if he is satisfied tliat any im- 
portant interest is ii(»t otherwise represented. 'Fhere is also an 
upper house or senate consisting of members, of whom 15 are 
elected by the hou.se of representatives and 15 appointed by 
the governor general. A number of ministers, headed by the 
prime minister, form the cabinet. Labour legi.slatioii pro\ddes for 
tominilxiry employment of a percentage of Ueyloncse labour, 
workmen’s coniiiens.ition. maternity l)enefits and wage boards for 
sever.d trades. Trade unionism strengthened after independence. 

Agriculture. — 'Fhe principal occupation of the inhabitants of 
Ceylon is agriculture. The most imjiortant crops are rice, for 
local consumption only; cocfmuls for local consumption and ex- 
port of the oil; lea, mainly for export, although the large home 
demand is also met; and rubber, entirely for export. Other crops 
are cacao, cinnamon, cardamom, citronella, tobacco, pepper, 
palmyra, areca nuts and oil seeds such as sesame. Vegetables for 
local u.se arc grown in profusion, and Engli.sh varieties of vege- 
tables grow' well on the hills. 

Rice, knowai as paddy before it is milled, is grown by Ceylonese 
on lands supplied with water thrmigh a large and efficient irriga- 
tion system of extensive artificial reservoirs or “tanks,” originally 
built by the Sinliale.se kings many centuries ago and restored by 
the British government. Except in government farms and in the 
agricultural “colonies” organized below the restored tanks, agri- 
cultural methods are still iiriniitivc, and fields arc cultivated with 
an old-fashioned plow draw’ii by buffaloes. Mechanization is 
handicajjped by the small size of the individual rice fields and 
the difliculty of reaching them with motor vcliiclos, but modern 


techniques such as transplating are practised. 

The coconut tree is, next to rice, the most valuable crop, pro- 
viding food, drink, oil for cooking and burning, rope, cattle food, 
timber and thatch, while all nuts not required for internal use 
find a lucrative market abroad in the form of copra and oil. About 
1,800,000.000 nuts arc produced annually on about 1,000,000 ac. 
of which more than four-fifths consists of village smallholdings 
and gardens. 

Tea is grown mainly in the hills, on estates opened by British 
companies after the failure of the coffee crop, due to a fiest in the 
1870s. The annual export of tea from Ceylon is more than 300,- 
000,000 lb. The majority of the labourers on tea estates are 
Tamils from India, but every year a larger number of Ccylonc.se 
are taking to the w»ork and replacing the immigrants. 

Rubber, introduced into Ceylon from South America in 1876, is 
grown principally on estates in the low country, but there are a 
number of village smallholdings. The annual export from Ceylon 
is about 220.000.000 lb. 

Industry. — Ceylon is so largely agricultural that industry has 
develofied slowly, being confined to a hydroelectric scheme, riic 
milling, coconut oil production and goods manufactured from other 
coconut oil product's; hut, with the coming of independence in 
T()47, industrial development became an important government 
policy. By 1952 the first stage of the hydroelectric scheme had 
l>een completed; in the north a cement factory had been set itj) 
and. in the south, a plywmod factory was functioning, w'hile fac- 
tories for the manufacture of paper, vegetable oil products, gl:i«< 
ceramics and DDT were completed in 1(155. it)55 the 

government approved a six-year Rs. 2,100,000.000 (£161,000,000 j 
economic developmeiu program. 

Ceylon fisheries are the subject of active scientific development, 
and traw'ling is successfully conducted on the Wadge bank, off 
Cape Cormorin. Pearl fi.shing is a lucrative indu.str>\ but inter- 
mittent liecausc of the vagaries of the oysters, which do not always 
select Ceylon waters for their residence. 

The minerals of economic importance arc plumbago or graphite, 
gem stones, ilmenite, iron, monazite, thorianite and mica. Plum- 
bago is found in veins in the WTstern part of the island, and gems, 
the most valuable of which are sapphires and other varietie.s of 
corundum, occur in river gravels, washed dowm from the scuitli- 
west flank of the mountain mass. The gem industry, one of Cey- 
lon’s most romantic features, has been jiractised for centuries by 
digging pits 30 ft. deep, down to the gem gravel. This, when 
W'ashcd in a basket, reveals, beside sap])hires, cinnamon rubier, 
cat’s-eyes, zircons and most of the semiprecious stones. The prin- 
cipal area for gems is around Ratnapura, “Gem (?ity.” 

There is a vast deposit of ilmenite on the .shore at Pulmoddai. 
north of Trinconialcc. and about 6.000,000 tons of good-quality 
surface iron are available in the south we.st. 

Transport. — ^ITansport in Ceylon is well developed in the tea, 
rubber and coconut areas but, although there were about 14,000 
mi. of motorable roads in 1955. the jungles of the north and ea-;t 
are sparsely traversed. The bullock cart is still universally used, 
but buses and lorries serve tvery part of the country, however 
isolated, and the railway (896 mi. in 1955, all 5 ft. 6 in. gauge, 
except 87 mi. ? ft. 6 in. gauge) reaches all but the southeastern 
district with a frequent service. There is daily air service from 
Colombo to Jaffna, and to Trichinopoly in India. 

Economy and Finance-— As the iirosperity of Ceylon depends 
so greatly on its three main exportable agricult uial products (l e., 
tea. rubber and coronut.s), its economy, though prosperous, ha*' to 
be regarded as precarious. Great efforts were therefore being 
made by the T950S to establi.sh a greater measure of self-sufficienry, 
by the construction of major social development works, such as the 
huge Gal-oya all-purpose dam, large irrigation w'orks and new fac- 
tories. Figures for foreign trade in 1954 were; imports Rs. i,.vrr 
000,000; exports Rs. 1,809,000,000. The main sources of imports 
w^ere: U.K. 21%; India M*'? ; Burma <//!,; U.S. and Canada 
Main destinations of cxfiorts were: U.K. 29%; India and Burma 
25%; U.S. and (.'anada 11%. 

The unit rate of income tax in 1950 was gi%, but only i person 
in every 260 at that time fell within the taxable scope. The 
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J050-51 budget Aowed revenue as Rs. 794,000,000 and expendi- 
ture as Rs. 704,000,000; the 1951-52 budget estimate was revenue 
\i^, 896,000,000 and expenditure Rs. 886,000,000. The monetary 
unit is the rupee with an exchange rate in 1952 of Rs. 13.13 to the 
ju)und sterling and Rs. 4.775 to $i U.S. 

J51BI.10GRAPIIY. — L. A. Mills, Ceylon Under British Rule, I7gy-ZQS2 
M. Hussey, Ceylon and World History, 3 vol. (Colombo, 
C. W. B. Klliott, The Real Ceylon ((^)lombo, 1938); H. W. 

C oilrington, A Short History of Ceylon (London, 1939) ; Lord Holden, 

( . \htn ; W. T. Keble, Ceylon, Beaten Track ((Colombo, 1940) ; 

p K. Picris, Ceylon and the Hollanders, 1658^1796 (Colombo, 1930) ; 
sir William Ivor Jennings, The Constitution of Ceylon, 2nd ed. (1951) ; 

H. Bassett, Romantic Ceylon (Colombo, 1937). 

(R. H. Bt.; X.) 

CEZANNE, PAUL (1839-1906), French painter, was born 
at Aix, the ancient capital town of Provence, on Jan. 19, 1839.. 
Ili- father was a banker. Paul was educated at the lyc^e of the 
tuwii, where he formed an intimate friendship with fimile Zola, 
ihf novelist. The two boys were both inspired by a love of the 
(1.1 -sics, particularly of Virgil, through whom, perhaps, Cezanne 
u-.ili/.ed the beauty of his native country. Both decided to con- 
themselves to art. Zola settled down early to a literary 
(.iiccr in Paris, but Cezanne endeavoured to comply with his 
wish that he should carry on the family bank. After 
i .'.o unsuccessful attempts the father allow^ed Paul to settle in 
and attend the art .school. He arrived there in 1863. 

t’i/.:inne l)eranie known as one of the most extreme of the young 
n \ Mliilionary painters, the bitterest in his denunciation of official 
;irt ami of Ingres who, then in his old age, was regarded as the head 
ni ihe reactionaries. In this way he became acquainted with the 
pi'iiif) of painters who encircled Manet, and who afterwards bc- 
known as the impressionists. But Cezanne’s work in his 
years shows no sign of this frcquentalion. At this period he 
wa - most influenced by lielacroix and by the Baroque painters 
wijoin Delacroix studied, by Rubens and Tintoretto. His ambi- 
tmu was to create grandiose compositions of a purely imaginative 
(iL'- .ription, expressive of his own internal moods, using either vio- 
lent 1> dramatic themes — “Lcs Assassins,” “L'Autopsie,” ‘"Lazare” 
- (jr lyrical motives — ^‘Le jugement de Paris,” “Dejeuners sur 
Ihi ibe.” He also painted a series of portraits in which dramatic 
uin! [).sYchological effects were undertoned. In these the influence 
of ('oLirbet is evident. They are painted with broad strokes, the 
pi 111! e-knife ploughing up and planting down an exceedingly thick 
aiirl ciciise impasto. In all these early works the colour is reduced 
iM a few simple notes in which black, white and earth reds and 
ydlnw.s predominate. The tension of Cmnnc’s imaginative life 
itself in the tumultuous vehemence of these early compo- 
.siiiii.Ms. He trusts to his inner convictions with a blind and reckless 
u iiiMge w'hich wms unfortunately not supported by the gifts neces- 
1' ir> tu make such an im.agcry plausible, or to give verisimilitude 
In I he contorted poses of his Tintorettesque nudes. His outlook 
01’ nature seems to have been confined for the most part to the 
bivnh for motives of chiaroscuro suitable to the dramatic effects 
<ii iil> imaginative designs. He showed at this stage nothing of the 
iiiri(»ity about natural effects of colour which distinguished the 
imjiressionist group. He was, in fact, far more concerned with 
expressing the exaltation of his own feelings, inspired by litera- 
ture or imaginative brooding, than with the phenomena of the 
visi))ic world. A few still-lifes of this period show, however, how 
tiuuh greater his native endowment was in this direction than 
ill ilu' one he was consciously pursuing; but even in the.se the dra- 
niiitic evocations of the thing seen are what chiefly interested him. 

During the years 1S72-73 a great change came over Cezanne, 
^pent the summers of these years at .Auvcrs-sur-Oi.se in the 
<^^''.iipany of Camille Pi.ssarro, who was one of the impressionists. 
1 ’’ - irro was some years older than Cezanne and had already dis- 
<^^»\rrc(l his personal style and perfected a methodical and precise 
b i hijique adapted to it, Cezanne, who had hitherto trusted to the 
inspiration of his imaginative ideas for his daring, but rather 
buiuitous technique, here for the first time underwent a methodi- 
Cil course of training. He learned for the first time to look on 
n .turc with a curious and contemplative gaze, and he learned a 
piccise and methodical technical process, by which to record the 


results thus obtained. Above all, the whole world of “atmospheric” 
colour was thus revealed to him. Certain pictures painted by 
Cezanne in these years approximate very nearly to Pissarro's work, 
but they show Cezanne’s greater power of organizing form, and 
the greater profundity of the conceptions which his contemplation 
of natural appearance provoked in his intensely passionate nature. 
For these years, then, Cezanne may be counted an impressionist. 

But Cezanne’s jresponse to appearances gave him a notion of 
design more vigorously constructed, and evocative of far deeper 
feelings, than any that the imprc.ssionisls envisaged. To them the 
weft of colour which nature revealed to their specialized visual 
sense was all that mattered; out of that each artist could choose 
unconsciously those harmonics which specially appealed to him. 
But Cezanne always believed in some underlying reality of a more 
permanent kind, more consonant with the deeper in.stincts of 
human nature. The impressionist vision was both too casual and 
too imperfectly organized for him. It missed part of the truth 
which the older masters had apprehended. C^anne summed up 
his own attitude by saying that his ambition was to do Poussin 
over again after nature, i,e., to incorporate into a clearly organized 
formal unity, like Poussin's, the vision of natural appearance as 
enriched by impressionist researches. From this point Cezanne’s 
personal vision and his personal expression of it were established. 
Such changes as his style underwent in the succeeding decades 
were only gradual modifications of what he had established once 
for all. llie essentials of that style were due, as wc have seen, to 
ihe s|)ecial use he made of the impressionist vision. They were 
based upon the most rigorous construction of the design by means 
of the intcrpkiy of clearly articulated planes. But the movement 
of the.se planes, their .salience and recession, was interpreted quite 
as much by changes in local colour as by the definition of form by 
light and shade. A characteristic of ('czanne’s completely realized 
manner is the extreme simplicity of the approach, the fact that 
objects are presented in full frontal aspect. In nearly all his por- 
traits the sitter is placed nearly in the centre of the canvas, the 
head and body being seen nearly in full face. In the landscapes 
a similar treatment is found; objects arc extended in planes par- 
allel to the picture plane, and frequently the main mass will be 
centrally placed. Such extreme symmetrical simplicity of ap- 
proach takes us back to the practice of the Italian Primitives. It 
is violently opposed to the principles of Baroque composition as 
followed by most of Cezanne’s predecessors and by himself in his 
early period. 

Such an exaggeratedly simple disposition would probably strike 
us as crude and uninteresting if it were not that within the volumes 
which he places before us in this elementary fashion, his analysis 
of changes of surface and plastic movement is pushed to an extra- 
ordinary degree, and this is accompanied by innumerable slight 
modulations of colour, so that the whole surface takes on some- 
thing of the infinity of natural appearance. This practice he 
developed with ever-increasing power. In the ’70s and early ’80s, 
the almost laborious scrutiny of infinitesimal colour changes led 
him to load the canvas with repeated layers of colour, though 
without ever losing purity and intensity. Later on he was able to 
get the same multiplicity of surface with thinner layers of colour. 
Together with this he tended also to simplify the colour changes, 
adopting even a regular principle of colour sequences to express 
movements away from the highest relief of any given volume. All 
this was strictly in keeping with his philosophical conception of 
the aim of painting. In everything he did he sought a synthesis in 
which the most rigorously logical plastic structure should be com- 
bined with the utmost liveliness of surface; that is to say, he 
sought, without losing the infinitude of natural appearance, to 
give to it an intelligibility and a logical coherence which it lacks. 
This, no doubt, is more or le.ss the problem of all painting; what 
distinguishes Cezanne is his endeavour to attain this synthesis 
when each of the opposite terms is at its highest pitch. 

To the last decade of the 19th century belong some of his most 
celebrated works: the portrait of Geffroy, which is perhaps un- 
equalled in modern art for the completeness of its realization, the 
complexity and assurance of its harmonies; several versions of a 
comi)osition of men seated at a cafe table and playing cards, in 
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which the primitive simplicity of the arrangement gives an ele- 
mental grandeur to the forms ; and a series of landscapes in which 
the pyramidal mass of Mt. Ste. Victoire dominates the design. 
Even to the end of his life, Cezanne always cherished the hope of 
creating imaginative and “poetical’* designs of nude figures in 
landscape, after the manner of some of Giorgione’s and Titian’s 
pictures. But in this he was hampered by his extreme reluctance 
to draw from the nude model, and most of these grandiose at- 
tempts remain failures. 

At the ver\' end of his life there seems to have been a kind of 


recrudescence in Cezanne of the romantic tendencies of his youth. 
His paintings became richer, more intense and vivid in colour, 
more agitated in rhythm, more vehement in accent; they also de- 
parted more and more from the careful analysis of natural appear- 
ance of the middle period, a.^ though his long apprenticeship to 
nature had ceased and he felt free to follow unhesitatingly his in- 
stinctive feeling. The middle and end of Cezanne’s life was passed 
in great seclusion at Aix, wdth occasional visits to Paris. In the 
1880s and 1890s his very name had become almost unknown in the 
larger art circles of Paris, though he never lacked a few enthu- 
siastic admirers. Gradually his fame began to circulate among the 
more intelligent artists, and in 1904 a retrospective exhibition of 
his works in the Autumn Salon revealed to the public the existence 
of this almost unknown genius. It was the only foretaste of his 
posthumous fame which he experienced. He died Oct. 23, 1906. 

BiBUOORAPnv.- -G. Coquiot, CHanne (igig) ; J. Gasquet, Cizanne 
(ig2T); G. Riviere, Le Maitre Paul Cezanne (1923); A. Vollard, 
Paul Cizannct trans. TI. L. van Doren (1924); J. Mcier-Graefe, 
Cizanne, trans. J. Ilolroyd -Reece (3927); R. Fry, Cizanne (1927). 

(R. Fr.) 

C.G.S. SYSTEM, a system of units which takes as a basis the 
centimetre, the gram and the second. (See Physical Units and 
Absolute Units.) 

CHABAZITE, a mineral species belonging to the group 
of zeolites. It occurs as white to flesh-red crystals which vary 
from transparent to translucent and have 
a vitreous lustre. The crystals are rhom- 
bohedral, and the predominating form is 
often a rhombohedron with interfacial 
angles of 85® 14'; they therefore closely 
resemble cubes in appearance, and the 
mineral was in fact early (in 1772) de- 
scribed as a cubic zeolite. A characteristic 
feature is the twinning, the crystals being 
in many cases interpenetration twins with 
the corners of small crystals in twinned crystal 

position projecting from the faces of the 

main crystal. A flat lenticular form of hedra (nearly cubic in 
crystal is also common, this variety being 
known as phacolite (from a lentil). 
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The hardness is 4^, and the specific gravity 2.08-2,16. 

Chemically, chabazite is a complex hydrated calcium and so- 
dium silicate. The compo.sition is, however, variable, and is best 
expressed as an isumorphous mixture of the molecules (Ca,Na2) 
Al2Si40i2-f4H20 and (Ca,Na2)Al2(Si30K)2-f 8H2O, >vhich are 
analogous to the feldspars. Most analyses correspond with a 
formula midwMy between these extremes, namely (Ca,Na2jAl2 
(8103)4 +6H2O. Chabazite occurs with other zeolites in the 
amygdaloidal cavities of basaltic rocks; occasionally it has been 
found in gneisses and schists. Gmelinite is another species of zeo- 
lite which may be mentioned here, since it is closely related to 
chabazite. It forms large flesh-red cr>'stals usually of hexagonal 
habit, and w'as early known as soda-chabazite, it having the compo- 
sition of chabazite, but with sodium predominating over calcium 
(Na2.Ca) Al 2 (Si 03 ) 4 -f' 61 l 20 . (L. J. S.) 

CHABLIS, a town of north central France, in the department 
of Yonne, on the left bank of the Serein, 14 mi. E. of .Auxerre by 
road. Pop. (1946) 1,786. Its church of St. Martin belung.s to the 
end of the 1 2th century. The town gives its name to a well-known 
white wine (sec Bur('.undy Wines). 

CHABOT, FRANCOIS (i757“"i 794)1 French revolutionary, 
born at St. Geniez, near Aveyron, had been a Franciscan friar 
before the Revolution, and after the civil constitution of the 


clergy continued to act as “constitutional” priest. Then he was 
elected to the legislative assembly, sitting at the extreme left, and 
forming with C. Bazire and Merlin de Thionville the “Cordelier 
trio.” Re-elected to the convention he voted for the death 
of Louis XVT, and opposed the proposal to prosecute the 
authors of the massacre of September. Compromised in the 
falsification of a decree suppressing the India company and in 
a plot to bribe certain members of the convention, especially 
Fabre d 'Eglantine and C. Bazire, he was condemned by the Revolu- 
tionary tribunal and executed on April 5, 1794. 

See Francois Chabot . , , d ses concitoyens, . , . pluviose, on It 
Mimoire apoloi^etique, . . . etc. ed. A. Mathiez (1914); J. M. J. A 
de Ronald, Francois Chabot, membre dc la Convention (jgoS). 

CHABOT, PHILIPPE DE, Seigneur de Brion, Count op 
CiiARNY AND BuzANQAts (i492?-i543), admiral of France. The 
Chabot family was one of the oldest and most powerful in Poitou. 
Philip)pe was a cadet of the Jarnac branch. He was a companion 
of Francis I as a child, and on that king’s accession received many 
honours and estates. After the battle of Pavia he was made 
admiral of France and governor of Burgundy (1526), and shared 
with Anne de Montmorency the direction of affairs. He was at 
the height of hi.s power in 1535, and commanded the army for 
the invasion of the states of the duke of Savoy; but in the cam- 
paigns of 1536 and 1537 he was eclipsed by Montmorency, and 
his influence began to wane. He was accused by his enemies of 
peculation, and condemned on Feb. 10, 1541, to a fine of 1,500,00c 
livres, to banishment, and to the confiscation of his estates. 
Through the good offices of Madam d’Etampes he obtained the 
king’s pardon (March 1541) and was reinstated, while Montmor- 
ency was disgraced. He died on June i, 1543. 

CHABRIAS (4th century b.c.), Athenian general. In 38S 
B.c. he defeated the Spartans of Aegina and commanded the fleet 
sent to assist Evagoras, king of Cyprus, against the Persians. In 
378, when Athens joined Thebes against Sparta, he defeated 
Agesilaus near Thebes. On this occasion he invented a manoeuvre, 
which consisted in receiving a charge on the left knee, with shields 
resting on the ground and spears pointed against the enemy. In 
376 he defeated the Spartan fleet off Naxos, but, when he miriit 
have destroyed the enemy, remembering Arginusae (q.v,), he de- 
layed to pick up his dead. Later, when the Athenians joined the 
Spartans, he repulsed Epaminondas before Corinth. In 366, to- 
gether with Callistratus, he was accused of treachery in advisinp 
the surrender of Oropus to the Thebans. He was acquitted, and 
soon after he accepted a command under Tachos, king of Egypt, 
who had revolted against Persia. On the outbreak of the Social 
War (357) he joined Chares in the command of the Ath(‘ni:in 
fleet. He lost his life in an attack on the island of Chios, prob- 
ably in the same year. See also Delian League. 

See Corneliu.s Nepos, CAflhriaj; Xenophon, Hellenica, v, x-4; Diod. 
Sic. XV, 29-34; Cambridge Ancient History, vol. vi (1927) chapters 
iii, vi and viii (with useful bibliography). 

CHABRIER, ALEXIS EMMANUEL (1841-1S94). 
French compo.ser, was born at Ambert, Puy de Dome, on Jan. 18. 
1841, and first attracted general attention in 1883 by his brilliant 
orchestral rhapsody entitled Espana, the themes of which he had 
jotted down when travelling in Spain. His opera Gwendoline, pro- 
duced at Brussels on April 10, 1886, was successful too and still 
more so its successor, of a lighter type, Le Roi malgri lui, ^^hich 
was brought out in Paris at the Opera Comique. 

CHACMA, the Cape baboon, Papio comatus, inhabiting the 
mountains of South Africa as far north as the Zambezi. The size 
of an Engli.sh mastiff, this powerful baboon is blackish-gray in 
colour with a tinge of green due to the yellow rings on the hairs. 
Lnlike most of its tribe, it is a good climber. It is destructive 
to crops. 

CHACO, a territory of northern Argentina, part of a lar^ 
district known as the Gran Chaco, bounded north by the terri- 
tory of F ormo.sa, ea.st by Paraguay and Corrientes, south by Santa 
Fc and west by Santiago del Estero and Salta. It became the 
province of Pre.sidcnt Peron in 1950, with a constitution oi a 
type not previously known in Argentina — ^the corporate state. H 
is rich in timber (more t h a n 70 varieties of hardwoods), and sugai) 
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cotton and other products are profitably cultivated on its plains. 
The capital is Resistencia. The Bermejo river forms its northern 
t){)undary and the Paraguay and Parana rivers its eastern. Pop. 
(1047) 430,5.‘;5; area, 38,468 sq.mi. ^ (C. E. Me.) 

Northern Chaco had long been the subject of dispute between 
Bolivia and Paraguay. Armed clashes over its possession began 
111 19 ’8 and gradually developed into open war. All efforts of 
other states and the League of Nations to mediate were unavail- 
ing And the belligerents continued their bloody struggle in spite 
1)1 a seeming bankruptcy on both sides. Paraguay, on the whole, 
proved the more successful in arms. Finally a truce was arranged 
on June 12, 1935 * Under the arbitral award of 1938, Paraguay 
received most of the disputed area. 

CHACO CANYON, a tract of about 20,000 ac. in north- 
we'=torn New Mexico, U.S.A., set apart in 1907 as a national monu- 
ment. It contains the most remarkable architectural remains of 
prehistoric North America and has yielded a rich collection of 
I.hjerts illustrative of a vanished civilixation. The buildings, which 
snfrctMTies attained a height of at least four storys, show a variety 
nf jn(’‘h(»ds in stone construction. Several are of enormous .sixe, 
pii. i-lo lionito, the largest, measuring 667 ft. by 315 ft.; a wall 
,rii| ^Linding rises to 48 feet. This building, like most of the 
iMhtT-.. constituted a veritable village and contained 800 rooms 
ji:i: . ; I’ivas, or large ceremonial halls. Chetro-Kcttle and Pehasco 
DImeo arc similar structures, while other ruins show that the 
^.riv.itc house also was in use. 

CHACONNE, a slow dance, introduced into Spain by the 
now obsolete. It resembled the Passacaglia. The word is 
:ilso of the music comiM)sed for this dance — ^a slow, stately 
K'Munient in j time. Such a movement was often introduced 
mio a .-sonata, and formed the conventional finale to an opera or 
until the time of Gluck. The mc>st famous of all chaconnes 
It! i of Bach for violin unaccompanied — a colos.«siil example 
is gtMicrally played as an independent piece, though it is 
Kiually a movement in one of his violin sonatas (No. 4J. 

CHAD (Ceadda), SAINT (d. 672), brother of Cedd, whom 
. ULceeded as abbot at Lastinghara, was consecrated bishop of 
Lilt- Norlliuinbrians by Wine, the West Saxon bishop, at the re- 
of Oswy in 664. On the return of Wilfrid from France, 
)\iun' he had been sent to be consecrated to the same see, a dis- 
pute .irose, which was settled by Theodore in favour of Wilfrid. 
t'lKjjJ thereupon retired to Lastingham. whence with the permis- 
-lof of Oswy he was summoned by Wulfhere of Mercia to succeed 
!ii.- liishop Jaruman (d. 667). Chad built a monastery at Barrow 
IK I.iiK olnsliire and fixed hi.s see at Lichfield. 

lU'de’s HiU. Eccl.; Eddlus, Vita WUfridi, xiv., xv., ed. J. Raine, 
Knlk scries (i87y). 

CHAD, a lake of northern Central Africa lying betw’cen 12® 
and 14'' 10' N. and 13" and 15“ E. It lies about 800 ft. above 
the .sea in the borderland between the Sudan and the Sahara. The 
lake has greatly shrunken since it was first seen by Europeans; this 
is attributed to the progressive desiccation of the region. Thus a 
town which in 1850 was on the southern margin of the lake was in 
1905 over 20m. from it. But as the west shore is perfectly flat, 
a slight rise in the water causes the inundation of a considerable 
area, a fact to be remembered in considering the estimates made 
as to the size of the lake. In any case the Chad is but the rem- 
nant of what in recent geological times was a very much larger 
sbed of water spreading south, north east and east of its present 
imits. A considerable area lying to the north-cast is below the 
level of the lake. Around the north-west and north shores is a con- 
tinuous chain of gently sloping sand-hills covered with bush. In 
the cast., the country of Kanem, the desiccation has been most 
niarkcd. Along this coast is a continuous chain of islands run- 
from north-west to south-east. They are generally low, being 
composed of sand and clay, and lie from s to 20m. from the 
:*boie, which throughout its eastern side nowhere faces open 
pvatcr. Two principal groups of islands are distinguished, the Kuri 
archipelago in the south, and the Buduma in the north. The in- 
, of Buduma were noted pirates until reduced to order 

*he French. The coastline is, in general, undefined and 
^narshy, and broken into numerous bays and peninsulas. It is also. 


especially on the east, lined by lagoons which communicate with 
the lake by intricate channels, while across the middle of the lake 
are numerous mud-banks, marshes, islands and dense growths of 
aqueous plants. Another stretch of marsh usually cuts off the 
northernmost part of the lake from the central sections. The open 
water varies in depth from 3ft. in the north-west to over 20 in 
the south. Fed by the Shari and other rivers, the lake has no 
outlet. The flood water brought down by the Shari in December 
and January causes the lake to rise to a maximum of 24ft., the 
water spreading over low-lying ground, left dry again in May or 
June. But after several seasons of heavy rainfall the waters have 
remained for years beyond their low- water level. Nevertheless 
the loss by eva^ioration (estimated in the dry season to be loin. 
a month) and percolation is believed to exceed the amount of 
water received. 

The southern basin of Chad i.s described under the Shari, which 
empties its waters into the lake about the middle of the southern 
shore, forming a delta of considerable extent. Beyond the south- 
east comer of the lake is a channel or depression known as the 
Soro or Bahr-cl-Gh:izal (not to be confounded with the Bahr-el- 
Ghaxal afiluent of the Nile). This channel goes north-north-cast 
and some 250m. from the lake reaches its lowest point, 500ft. 
below Chad, in what is known as the Kiri lake (now dry). The 
remarkable levels led to the supposition of a connection between 
the basins of the Chad and the Nile. The French explorer, Jean 
Tilho, in his T912-17 expedition showed that this was not the case 
and that the Chad is a closed basin. The Soro depression contin- 
ues north-cast some distance beyond Kiri. Then in the valleys 
between the Tibesti and Ennedi mountains the ground gradually 
rises and forms the watershed between Nile and Chad. In this 
direction, however, Chad at one time extended to the foothills of 
Tibesti and Borku. Besides the Shari, the Yedseram and Ulge 
enter the Chad on the south. The only other important affluent 
of the Chad is the Waube or Yo (otherwise the Koraadugu Yobe), 
which rises near Kano, and flowing eastward enters the lake on its 
western side 40m. N. of Kuka. 

Lake Chad is supposed to have been known by report to Ptol- 
emy, and is identified by some writers with the Kura lake of the 
middle ages. It was first seen by white men in 1823 when it was 
reached by way of Tripoli by Walter Oudney, Hugh Clapperton 
and Dixon Denham. By them the lake was named Waterloo. In 
1850 James Richardson, accompanied by Heinrich Barth and 
Adolf Overweg, reached the lake, also via Tripoli, and Overweg 
was the first Euro{>can to navigate its waters (1851). The lake 
was \isited by Eduard Vogel (1855) and by Gustav Nachtigal 
(1870), the last-named investigating its hydrography in some de- 
tail Owing to an exaggerated belief in its economic importance 
there was during the partition of Africa a “race” for Lake Chad; 
in 1890-93 its shores were divided by treaty between Great 
Britain, France and Germany. The first of these nations to make 
good its footing in the region was France. A small steamer, 
brought from the Congo by Emile Gentil, was in 1897 launched 
on the Shari, and, reaching the Chad, navigated the southern part 
of the lake. A British force under Col. T. L. N. Morland visited 
the western or Bornu side of the lake at the beginning of 1902, and 
in May of the same year the Germans reached Chad from the 
Cameroons. In 1902-03 French officers under Col. Destenave 
made detailed surveys of the south-eastern and eastern shores and 
the adjacent islands. In 1905 Boyd Alexander, a British officer, 
found that the lake then contained few stretches of open water. 
Later travellers found a good deal of open water; the extent of 
the water varying from year to year. One of the ancient trade 
routes across the Sahara from Tripoli to Kuka in Bomu strikes 
the lake at its north-west comer, but this has lost much of its 
former importance. As one of the results of the World War, 
that part of the lake region which was German passed (19x9) 
under French mandate. 

See the works of Denham, Clapperton, Barth and Nachtigal dted 
in the biographical notices: Jean Tilho in La Giographie (Manji, 
1906) ; and the Geog. Journal, vol. Ivi. (1920) ; Boyd Alexander, From 
the Niger to the Nile, vol i. (1^7) ; A. Chevalier, Mission Chari~Lae 
Tchad 1902-J904 (1908) ; E. Lenfant, La Grande Route du Tchad 
(z90S) ; H. Freydenberg, Rtude sue le Tchad et le bassht da Ckaei 
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(igo8) ; P. H. Lamb, “Notes on a visit to Lake Chad" in Ceo*. 
Journal (Dec. 1921)* 

CHADDERTON, an urban district of Lancashire, England 
on the river Irk, i nii. W. of Oldham. Pop. (est. 1938)1 30,2^0. 
Area, 4.71 sQ.mi. It is a textile town, with some metalworking. 

CHADERTON, LAURENCE (?i5367i64o), Puritan 
divine, was bom at Lees Hail, Oldham, Lancashire, was educated 
at Christ's college, Cambridge, and on the foundation of Emman- 
uel college in 1584, Sir Walter Mildmay, the founder, chose 
Chaderton for the first master. Chaderton was one of the four di- 
vines appointed to represent the Puritans at the Hampton Court 
conference; and he was also one of the translators of the Bible. 
He provided for 12 fellows and more than 40 scholars in Em- 
manuel college. Fearing that he might have a successor who 
held Arminian doctrines, he resigned the mastership in favour of 
John Preston. He died on Nov. 13, 1640, at the age of about 
103, preserving his bodily and mental faculties to the end. 

Chaderton published a sermon preached at St. Paul’s Cross 
about 1580, and a treatise On Justification at Leyden. Other 
theological works remain in manuscript. 

CHADRON, a city of northwestern Nebraska, U.S., in the 
heart of the Pine Ridge country, at an altitude of 3»370 ft*; the 
county seat of Dawes county. It is on federal highway 20 and 
the Chicago and North Western railway. The population was 
4,64s in 1950, and was 4,262 in 1940 by the federal census. Pine- 
clad buttes give the city a delightful setting, and the Black hills of 
South Dakota are visible in the distance. 

Chadron is the trade centre of a fine cattle and fanning region, 
a division point on the railway, which maintains a roundhouse and 
machine shops there, and the seat of a state teachers* college 
(established 1911), which has an enrolment of more than 1,200. 
Four miles west is an emergency landing field and a weather sta- 
tion. The Pine Ridge Indian reservation (in South Dakota) is 
35 mi. north, and 8 mi. south is a state park. Chadron was settled 
in 1885 and incorporated in 1886. 

CHADWICK, SIR EDWIN (1800-1890), English .sanitary 
reformer, was born at Longsight, near Manchester, Jan. 24, 1800, 
and was educated for the bar. His cs.says in the Westminster 
Review introduced him to the notice of Jeremy Benlham, who 
engaged him as a literary assistant. In 1S32 he was employed by 
the royal commission on the poor laws as an investigator, and in 

1833 he was made a full member of that body. In conjunction 
with Nassau W. Senior he drafted the report of 1834 which pro- 
cured the passing of the new poor law. His sjiecial contribution 
was the institution of the union as the area of administration. In 

1834 he was appointed secretary to the poor law commissioners. 
His relations with his official chiefs became much strained, and the 
disagreement led among other causes, to the dis.solution of the 
poor law commi.ssion in 1846. Chadwick’s chief contribution to 
political controversy was his constant advocacy of entrusting cer- 
tain departments of local affairs to trained and selected experts, in- 
stead of to representatives elected on the principle of local self- 
government. His report on “The Sanitary Condition of the 
Labouring Population” (1842) is a valuable historical document. 
He was a commissioner of the board of health for improving the 
water supply, drainage and cleansing of great towns, from its estab- 
lishment in 1848 to its abolition in 1854. He was made K.C.B. in 
1889. He died at East Sheen, Surrey, on July 6, 1890. 

See Haven Emerson, “Public Health Diagnosis,” Journal of Pre- 
ventive Medicine, vol i, pp. 401-427 (1927). 

CHADWICK, SIR JAMES (1891- ), British physicist, 

was born in Manche.ster on Oct. 20, 1891. He was educated at the 
universities of Manchester and Cambridge, and at Chariot tenburg 
institution in Berlin, where he studied under Hans Geiger. In 
r92i he was made a fellow of Gonville and Caius college, Cam- 
bridge, and two years later became assistant director of radio- 
pctive research at the f'avendi.sh laboratory, Cambridge. Chad- 
wick received the 1935 Nobel award in physics for his discovery 
of the neutron. He was knighted in 1945 and became master of 
Gonville and Caius college in 1948. His writings include Radio- 
lions from Radioactive Substances (with E. Rutherford and C. 
D. Ellis [1930]). 


CHAEREMON, Athenian dramatiit of the first half of the 
4th century b.c. Aristotle {Rhetoric, iii. 12) says his works were 
intended for reading, not for representation. According to Suidas, 
he wrote comedy as well as tragedy, and the title of his Achilles, 
Slayer of T her sites suggests that it was a satyiic drama. His Cen- 
taurus is described by Aristotle {Poet, i. 12) as a rhapsody in all 
kinds of metres. The fragments of Chaeremon are correct in form 
and have an easy rhythm, but are marred by a florid style. It is 
not agreed whether he is the author of three epigrams in Greek 
Anthology (Palatine vii. 469, 720, 721) which his name. 

See H. Bartsch, De Chaeremone Poita tragico (1843) * fragments in 
A. Nauck, Fragmenta Tragicorum Graecorum, 

CHAEREMON9 of Alexandria (1st century ajd.) Stoic phib 
osopher and grammarian. He was superintendent of part of the 
Alexandrian library and belonged to the higher ranks of the 
priesthood. In a.d. 49 he was summoned to Rome, with Alex- 
ander of Aegae, to become tutor to the youthful Nero. He was 
the author of a History of Egypt; of works on Comets, Egyptian 
Astrology, and Hieroglyphics; and of a treatise on Expletive 
Conjunctions, Chaeremon was the chief of the party which ex- 
plained the Egyptian religious system as an allegory of the 
worship of nature. He can hardly be identical with the Qiaeremo» 
who accompanied {c, 26 b.c.; Strabo xvii. p. 806) Aelius Gallui 
praefect of Egypt, on a journey into the interior. 

Fragments in C. Miiller, Fragmenta Historicorum Graecorum, ii 
49 S- 499 . 

CHAERONEIA^ an ancient town of Boeotia, about •jn 
W. of Orchomenus. It may be the Homeric Arne. The site i 
partly occupied by the village of Kapraena; the ancient citadc 
was known as the Pctrachus, and there is a theatre cut in ih 
rock. Until the 4th century b.c. it was a dependency of Orchc 
menus. Its importance lay in its strategic position, the last seriou 
obstacle to an invader of central Greece from the north. Iw 
great battles were fought on this site in antiquity. In 338 r..c 
Philip II. of Macedon defeated a confederation of Greek State 
{see below). In 86 B.c. the Roman general L. Cornelius Suli 
defeated the army of Mithridates VI., king of Pontus, near Chac 
roneia. Numerical superiority was neutralized by judicious choic 
of ground and the steadiness of the legionaries. Chacroneia wa 
the birthplace of Plutarch, who returned to his native town ii 
old age, and was long held in honour. Pausanias (ix. 40) meniiun 
the divine honours accorded at Cbaeroneia to the sceptre 0 
Agamemnon. {Iliad, ii. loi.) A colossal seated lion a little tu ilu 
south-east of the site marks the grave of the Boeotians who fc! 
fighting against Philip. This lion was found broken to pieces; iht 
tradition that it was blown up by Odysseus Androutsos is incor 
reel {see Murray, Handbook for Greece, cd. 5. 1884, p. 409). It 
was rc-erected in 1905. 

Bibliographt.— Thucydides iv. 76; Diodorus xvl. 85-^6; Plutarch 
Alexander, cb. 9; SuUa, chs. 16-19; Appian, Mithridatica, chs. 42^45 
W. M. Leake, Travels in Northern Greece (London, 1835), ii. 
iia-117, 192-201; B. V. Head, Historia Numorum (Oxford, 1887)1 
p. 292; J. Kromayer, Antike Schlachtfelder in Griechenland (hcrlin, 
1903)* PP* 227-195; G. Sotiriades in Athen. MitieU, 1903, pp. 301 if.; 
1905. P. 220; 1906, p. 396; 'AaxoioX., 1908, p. 6$. 

CHAERONEIA, BATTLE OP, 338 b.c. This is of great 

historial importance as the victory by which Philip II {q.v.) defi- 
nitely establi.shed the Macedonian supremacy in Greece. In mili- 
tary history, however, too little is known of its details to give it 
marked significance. Philip's path into Boeotia was barred by the 
alhed Athenians and Thebans both at the western route from 
Cytinium to Amphissa and the eastern pass of Parapotamii from 
Elatcia to Chacroneia. Philip first placed himself at Elateia; then, 
by a ruse of withdrawal, put the defenders of the western route 
still more off their guard and, moving from Cytinium by nigfitt 
debouched into western Boeotia at Amphissa. He was thus on 
the rear of but at a distance from the defenders of the eastern 
pass, who thereupon fell back from Parapotamii. But instead m 
passing eastwards through hilly country which would have aided 
the resistance, he switched his army back to Elateia, moved unoj^ 
posed through the pass of Parapotamii and descended upon 
enemy’s main army at Cbaeroneia. Philip placed his i8-ycaf ® 
son, Alexander, in charge of the left wing, where his best troop 
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f.iced the redoubtable Thebans and after a bitter struggle gained 
the upper hand. Meanwhile he had retired his right wing elasti- 
cally before the onset of the Athenians until he had drawn them 
on to low ground while he had retired on to a rising slope. Then, 
suddenly he launched a counterstroke and disrupted the Athe- 
nians. Both the victorious Macedonian wings now converged 
inwards upon the allied centre and crushed it between them. 
With the overthrow of the Theban army and the annihilation of 
ihe famous *^Sacred Band” the sceptre of military as well as of 
political supremacy passed to the “new model” army of Mace- 
donia that Philip had created. (See also Mantineia; Granicus, 
Batile or the; Alexander III.), 

CHAETOGNATHA^ a small group of transparent and for 
the most part pelagic organisms, whose position is very isolated. 
Tlu rc arc eight genera and 38 species; the best-known genus is 
Srjtffa with 27 species. These animals exist in extraordinary 
(juaniities, so that under certain conditions the surface of the sea 
seems almost stiff with the incredible multitude of organisms 
which i)ervadc it. Rough seas cause them to drop into deeper 
wiitcr. Deep-sea forms also occur, but the group is essentially 
yn!.iiric. The Chaetognatha form part of the diet of pelagic 
li. They are very voracious, readily devouring herring fry as 
bii; Lis themselves. 

Av, ;i rule the body is i to 3 cm. in length, though some species 
nrc larger, by 4 or 5 mm. in breadth, and is shaped something 
iikr a toiix^do with side flanges and a slightly swollen, rounded 
hf i<l. Tt can be divided into three regions — (i.) head, (ii.) trunk, 
and nil.) tail, separated from one another by two transverse 
The almost spherical head is covered by a hood which can 
lit- retracted; it bears upon its side a number of sickle-shaped, 
(hjiiiious hooks and rows of low 
s]iiru s. A pair of eyes liedorsally. 

'llie trunk contains a spacious 
body-cavity filled during the 
lirecding season by the swollen 
o\ .tries, and the same is true of 
the tail, .substituting testes for 
ovisiifS. 

'Hit! skin consists of a trans- 
jKirent cuticle secreted by the un- 
dcrl> ing ectoderm ; beneath this 
i*! i\ l)asemcnt membrane; and 
tiicii .1 layer of longitudinal mus- 
(le iibres which are limited in- 
side by a layer of peritoneal cells. 

Thf muscles are striated and ar- 
r.'.iicrd in four quadrants. Along 
Mtlt? of the body stretches a 
hoH/ontai fin and a similar flange 
.sunnuiKls the tail. 

'I’he mouth opens on to the 
ventral surface of the head. It 
lead.', mil) a straight alimentary 
t.'in.'il whose walls consist of a 
layer of ciliated cells, ensheathed 
in a thin layer of peritoneal cells. 

'i'hcre is no armature, and there 
are no glands, and the whole tract 
c-m be divided only into an 
oercijihagus and an intestine. A 



Chaetognatha, **arrow.woiim/* 

A GROUP OF TRANSPARENT ORGAN* 

^ , -- ISMS WHICH EXIST IN GREAT OUAM- . 

median mesentery running dorso- tities near the surface or the 
ventrally supports the alimentary open sea 

and is continued behind it into the tail, thus dividing the 
body cavity into two lateral halves. 

I lit re are no specialized circulatory, respiratory or excretory 
lorgans. The nervous system consists of a cerebral ganglion in the 
|hcad, and a ventral ganglion in the trunk, with lateral commis- 

s uniting these ganglia on each side. There is a minute but 
extensive nervous plexus all over the body. 

Lhaetognatha are hermaphrodite. The ovaries are attached to 
1C side walls of the trunk region; between them and the body 

I I he the two oviducts whose inner and anterior end is closed, 


their outer ends c^iening one on each side of the anus, where the 
trunk joins the taU. This oviduct fits closely over a second duct, 
the receptaculum seminis, which the spermatozoa enter, passing 
through the walls and finally reaching the ripe ovum. Temporary 
oviducts arc formed at each oviposition. A number of ova ripen 
simultaneously. The two testes lie in the tail and the spermatozoa 
pass out through short vasa defeientia with inter^ dhated 
funnels. 

With hardly an exception the transparent eggs are laid into the 
sea and float on its surface. The development is direct and there 
is no larval stage. As in some insects, the cells destined to form 
the reproductive organs are very early apparent. 

The great bulk of the group is pelagic, as the transparent nature 
of all their tissues indicates. They move by flexing their bodies. 
The Chaetognatha appear to have no close relatives, and probably 
arose from the primitive Procoelomate stock in very ancient times. 
Recently Meek has attempted to show that they are related to 
the vertebrates. 

(See also Plankton.) 

See G. T. Burfield, ‘‘Sagitta** (LM3.C Memotrs^ xxviiL (1927) ; 
Meek,PfRC« JZool, Soc» (Load. 1928). 

CHAETOPODA9 originally a zoological class, including all 
the Annelida (g.v.), except the Echiurida (g.v.). F. £. Beddard 
used the term to cover the classes Archiann^da, Polychaeta, 
Oligochaeta, Hirudinea (leeches) and Myzostomida. Parker and 
Haswell (Textbook of Zoology) use the term to include only the 
Polychaeta and Oligochaeta. The characteristic feature of Chaeto- 
poda is the possession of bristles (setae). The term is now 
obsolete. 

CHAFER^ a word used in modem speech to distinguish the 
beetles of the family Scarabaeidae, and more especially those 
species which feed on leaves in the adult state. For the characters 
of the Scarabaeidae, see Coleoptera. 

This family includes a large number of beetles, some of which 
feed on dung and others on vegetable tissues. 

The cockchafers and their near allies belong to the subfamily 
Melolonthinae, and the rose-chafers to the Cetoniinae; in both 
the beetles eat leaves, and their grubs spend a long life under- 
ground devouring roots. 

In Europe the Melolonthines that are usually noted as injuri- 
ous are the two species of cockchafer (MeloUmtha melolontha 
and M. hippocastani)^ large heavy beetles with black pubescent 
prolhorax, brown elytra and an elongated pointed tail-process; the 
summer-chafer (AmphsmaUon solsHtialis)^ a smaBer pale brown 
chafer. 

In the United States, Melolonthines of the genus Phyllophaga 
(popularly known as “May beetles” or “June beetles”) may do 
considerable damage to strawberries, com (maize), wheat and 
grass crops. 

The most important species is probably Phyllophaga rugosOf 
which frequently is very destructive to com. 

The larvae of the chafers are heavy, soft-skinned grubs, with 
hard brown heads provided with powerful mandibles, three pairs 
of well-developed legs, and a swollen abdomen. As they grow, 
they become strongly flexed towards the ventral surface, and lie 
curled up in their earthen cells, feeding on roots. The larval life 
lasts several years, and in hard frosts the grvbs go deq> down 
away from the surface. 

Pupation takes place in the autumn, and though the perfect 
insect emerges from the cuticle veiy soon afterwards, it remains 
in its underground cell until the ensuing summer. After pairing, 
the female crawls down into the soil to lay her eggs. The grubs 
of chafers, when turned up by the plow, are gsiadSly devoured 
by poultry, pigs and various wild bir^ 

CHAFF^ the husks left after threshing grain (A.S. eeaf, allied 
to O.H.Ger. cheva. a husk or pod) ; also hay and straw diopped 
fine as food for cattle; hence, the worthless part of anything. The 
colloquial phrase, to chaff, meaning to make fun of a person, is 
derived from this word, or from “to chafe,” meaning to irritate. 

CHA^ARINAS or ZAFFARDVESs a group of islands 
owned by Spain, 2^ mi. north of Cabo del Agua, in Morocco. Pii^. 
c. 345» mainly soldiers of a ganison stationed there. The ishmdii 
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which were the Tresinsuhe of the Romans and the Zafrdn of the 
Arabs, were occupied by Spain in 1848. Construction of break- 
waters between the islands of Isabella II and El Rey were under- 
taken; one dike was destroyed by storm in 1914. The largest 
island, Del Congreso, is rocky and hilly. 

CHAFFCUTTER: see Processing Machinery. 
CHAFFEE, ADNA ROMANZA (1842-1914), Umted 
States soldier, bom April 14, 1842, in Orwell, Ohio. He enlisted 
in the 6th cavalry regiment July 22, 1861, and was a member of 
that regiment for 25 years. The 6th cavalry was with the Army 
of the Potomac through most of the Civil War. Chaffee was 
commissioned 2nd lieutenant in May 1863, was wounded and 
taken prisoner at Gettysburg, refused to be pwroled and was aban- 
doned with other wounded. On Feb. 22, 1865, he was made ist 
lieutenant. After the war the 6th cavalry was sent to Texas, and 
in 18O7 Chaffee resigned, planning to enter private business. He 
was persuaded to change his mind, was restored to his rank, and 
served in the southwe.sL until the Spanish- American War broke 
out, rising to the rank of lieuienant colonel. He served in the 
Spanish-Amcrican W-ar, and at its conclusion was made chief of 
staff of the military governor of Cuba until May 1900. He be- 
came a colonel in May 1899. Chaffee commanded the U.S. troops 
in China during the Boxer uprising, and was military governor of 
the Philippine Islands July 1901-Sept. 1902. In 1904 he was pro- 
moted to lieutenant general and detailed as chief of staff. He 
retired Feb. 1, 1906, and died in Los Angeles, Calif., Nov. i, 1914. 

CHAFFINCH, a bird (Frinfiilla coelebs), belonging to the 
family Fringillidae (.^cc? Finch), distinguished, in the male sex, by 
the deep grayish blue of its crown feathers, the \’ellowish green of 
its rump, two conspicuous bars of white on the wing coverts, and 
the reddish brown passing into vinous red of the throat and breast. 
The female is drab, but shows the same while markings as the 
male; the young males resemble the females until after the first 
autumn moult. The chaffinch breeds early, and its song may be 
heard in February. It builds its nest on trees and bushes, prefer- 
ring those overgrown with lichens. The nest is composed of moss 
and w'ool, lined with grass and feathers. It lays four or five eggs 
of a pale bluish buff, .streaked and spotted with purpdish red. In 
spring the chaffinch is destructive to early flowers, and to young 
radi.shcs and turnips; in summer it feeds on insects and their 
larvae, while in autumn and winter its food consists of grain and 
other .seeds. On the continent of Europe the chaflinch is a favour- 
ite songbird. In winter chaffinches form small flocks, often com- 
posed solely of males. The continental chaffinch (F, c. coclchs) 
ranges generally over Europe to tree-limit in the north, wintering 
southward. The British chaffinch (F. c. gengleri) is a breeding 
resident. Allied race.s are found in northwest Africa, Canaries, 
Madeira and Azores. (G. F. Ss.) 

CHAGRES, a village of the Republic of Panama, on the 
Atlantic coast of the Isthmus, at the mouth of the Chagres river, 
and about 8 mi. W. of Colon. It has a harbour from 10 to 12 ft. 
deep, which is difficult lo enter, however, on account of bars at 
its mouth. The port was di.scovcred by Columbus in 1502, and 
was opened for traffic with Panama, on the Pacific coast, by way 
of the Chagres river, in the 16th century. With the decline of 
Porto Bello in the i8th century Chagres became the chief Atlantic 
port of the Isthmus, and was at the height of its importance dur- 
ing the ru.sh of gold-hunters across the Isthmus to California in 
1849 and the years following. With the completion of the Panama 
railway in 1855, however, travel was diverted to Colon, and 
Chagres soon became a village of miserable huts, with no evidence 
of its former importance. On a high rock at the mouth of the 
river stands the castle of Lorenzo, w'hich was destroyed by Sir 
Henry Morgan when he captured the town in 1671, but was re- 
built soon afterwards by the Si>aniards. Chagres was again cap- 
tured in 1 740 by British forces under Admiral Edward Vernon. 

CHAIN;GANG» an American method of handling convicts, 
working principally on State road construction, stone quarrying 
and bridge building in the States of Virginia, North Carolina, 
Georgia, Florida and Alabama. The convicts are generally housed 
in temporary buildings of rough construction with inadequate 
sanitary arrangements, and are more or le.ss isolated. In Virginia 


and Alabama the buildings are of a portable type, similar in con- 
struction to an army barrack. In some instances in Georgia a 
steel wagon cage is used. These cages are about 18 ft. long and 

10 ft. wide and sometimes house as many as 18 men, sleeping in 

triple-decked bunks. The housing conditions differ in the several 
States, Alabama having by far the best conditions. In all of the 
camps except Alabama some method of chaining the men who are 
not trusties is in use. The most common method is the use of the 
‘'bull-chain,” 4 ft. long, weighing about 3 lb., which is attached to 
a heavy iron cuff riveted around the right ankle. In going to and 
from work and during the time the convicts are confined in their 
quarters, the end of the bull-chain is attached to a long master 
chain which keeps all of the convicts leashed together. Some- 
times, especially in the case of men who have attempted to or 
who have escaped and been returned, step-chains are used in ad- 
dition to the bull-chain. These arc attached by the use of leg 
irons, to both ankles, and are from 15 in. to 22 in. in length. 
Harsh methods of punishment prevail, ranging from solitary con- 
finement on diminished rations to whipfiing, and, in Georgia, to the 
use of antiquated stocks and sweat-boxes. While, due to the lung 
outdoor season, the labour of chain-gangs affords a great saving 
in the cost of road construction and is valuable in the prevention 
of idleness on the part of prisoners, the chaining of the men 
cannot help but have a definite demoralizing effect. In addition 
to the State chain-gangs there are in many localities similar 
county chain-gangs. (W. B. Co.) 

CHAIN MANUFACTURE is the fabrication of a series d 
links, usually of metal, which are joined together by one of sevtra 
methods. A chain provides a flexible loop or a connection InHwecr 
objects. The metal of the link is sometimes twisted to form a 
knot, or welded lo strengthen the connection. Many methods ot 
manufacturing chain by hand and machinery are now in vogue. 
Although a small quantity of chain is used for holding prisontT^ 
in check, the bulk of it serves man in various phases of his d.'ii!\ 
life. On the sea it is used for huge ship anchor chains, deck la.«hing 
chains, steering gear chains, buoy chains, etc. Railways use saiei;, 
chains, brake chains, conductors valve chains, etc. For motor 
travel on wet and icy roadways, anti-skid chains are used. Like- 
wise on the farm, in the mine, the forest, the shop or on any 
extensive engineering operation, usage Ls found fur chain. 

There arc three general classifications of chain: welded, wild- 
less and traii.sini.ssion, the latter being literally a weldless 
V'arious materials are used in the manufacture of chain. Pretiou!* 
metals and serni-precious stones are formed into chains for 
Icry and ornaments. Industrial chains are made from iron, stcil 
brass, bronze, nickel, aluminium and other metals or alloys The 
large majority of commercial chain is made from WTOUght iron or 
steel. Wrought iron has had preference among fire- welded chain 
makers for many years. Wrought iron is generally regarded the 
most reliable material in the manufacture of chains for uses where 
a failure would endanger life or property. It has considerable duf- 
tility, w'cldabilily and rust resistance. However, many reliable 
chains are made from steel. 

Workmanship^ — Hand and machine-made chain links usuall) 
go through several processes before they .are ready for assembling 
into chains. Exceptions are in the instances of links used in cast 
chain, knotted chains and chain made directly from the solid bar. 
These processes vary widely in the different types of chain. In 
hand-made chain, the first operation consists of cutting the bar 
into short sections to a predetermined length, governed by the 
size of the link to be made. This short section is flattened, usually 
caUed “scarfed,” at each end and then bent into a U shape. 'I'he 
scarfed ends are then brought to a welding temperature, threaded 
through the last finished link, and the weld completed by hammer- 
ing. T'o give the welded end a finished appearance, concave tool^ 
called “dollies,” are sometimes placed over the weld and by ad<h* 
tional hammering on the dollies, the weld is smoothed and .shaped- 
The heating material for the chain maker’s furnace is either coke, 

011 or gas. , 

By the use of machines some of these operations in this method 

are eliminated and others made easier. Bars or rods of metal aff 
wound by machine into oval coils and single convolutions of 
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coils are cut on an angle of about 45^, thus furnishing single- 
scarfed links ready for placing in the furnace to be heated. When 
the scarfed ends are at a welding temperature, the link is removed 
from the hre, threaded into the last completed link and the weld 
completed. Completion of the weld is accomplished with the aid 
of a hand hammer which is used to close the scarfed ends of the 
link together with a few blows. From this point the weld is com- 
pleted in a power hammer, equipped with dies which ht over the 
welded end of the link. These hammers are operated by foot 
power, direct drive or indirect drive from some remote source of 
power. Chains made by this method have a slight twist in them. 
This twist is caused by the coiling operation. When the chain is 
for uses where this twist would objectionable the twist is re- 
moved in a power hammer having especially designed dies, which 
straighten each link immediately after it is welded. 

Electric Welded Chain* — This is the latest development in 
welded chain manufacture. A large part of the world's tonnage 
of small welded chain is now made by this method. Sizes up to 
j in. diameter are commercially made in large quantities. Any 
of the larger sizes can be electrically welded but manufacturing 
costs in 1928 were too high. Three types of electric welds arc in 
pcncral use at the present time — the butt weld, the half-butt weld 
anrl the flash weld. All of these are of the resistance type, in which 
the electric current, passing through the material and across the 
huftetl ends of the link, produces sufficient heat to raise the metal 
to the welding or fusing temperature. A later development in 
electric chain welding is called “percussion welding,” but it is not 
luing used commercially. In this latter method, an electrically 
(iKirped condenser is discharged across the butted ends of a 
chain link. 

Links for electric welding are prepared differently than for fire 
weklinp. In the electric method, coils of wire or rods are passed 
through a chain-forming machine, which automatically straightens 
the wire, cuts the required length, threads the wire into the last 
completed link and forms the link, making a continuous chain 
nady for the welding machine. This butted chain is passed 
! hi ouch a chain-welding machine which welds the links. Some 
wt idiiic machines weld alternate links and others consecutive links. 
Tin y are automatic with one operator attending many machines, 
nr sfnii -automatic, requiring the services of an operator for each 
machine. In the electric-weld process the weld is usually made 
a» the side of the link. In the fire-weld process the weld is usually 
at the end of the link, the exception being certain very large sizes 
which are .•sometimes made with the weld at the side. Some electric- 
welded chain is made with weld at the end of the link, but this is 
the e.\(eptian, rather than the rule. In the upset-welding method 
ihc links are welded at a relatively low temperature and the butted 
ends pressed together by a relatively low pressure. This type of 
weld is characterized by the extruded metal at the weld, forming a 
huipe which is seldom trimmed off. The semi-upset welding 
me! hod is similar to the full-upset, with the exception that when 
the weld is about to be completed a die is placed over one-half 
the diameter of the material at the butted portion. This die pre- 
vcni.s the metal from being forced to the outer side of the link. 

Flash welding is also of the resistance type. It is distinguished 
by u small amount of metal extruded at the butted ends when the 
pressure is applied to form the weld. Because of the pressure 
and closeness of the electrodes, this excess metal, sometimes called 
the “flash,” takes the shape of a flattened ring, differing in this 
respt et from the bulge of the upset-weld. The “flash” is trimmed 
off clo.se to the diameter of the material, leaving a smooth weld 
^hirh, when polished, defies detection. 

elded chain is used largely in the straight link variety; how- 
ever, some use is also made of twisted links. This type has the 
inks twisted so that each link will be in approximately the same 
wane and therefore lie flat. In the fire-weld method each link is 
wisted as completed, but in the electric process the completed 
-hain is passed through a machine which automatically twists the 
“inks Oihpr chains which have the same general shape as the 
folded chains, yet are not welded, include cast chains, which are 
by casting metal in properly shaped molds, and solid link 
made by stampuig a solid cuneiform bar into the shape of 


stiff chain and twisting the individual links apart to make it 
flexible. The result is a solid, link chain having the appearance of 
a welded chain. 

Anchor Chain* — For ship anchors is used a chain with links 
having a bar, called a stud, across the inside width of each link. 
This is called “stud-link” chain and in marine circles is referred 
to as a chain cable. Both the forming and welding operations are 
similar to the open link fire-welded chain. After the open link 
is completed, the stud, concave at each end, is inserted in the link 
and the sides pressed together. A relatively small amount of stud- 
link chain is made by a steam hammer process in which the link 
bars are upset; i.e., balled on the end and scarfed by machines. 
The scarfed ends are heated and the weld completed on a steam 
hammer. In cast steel chain the stud is cast at the same time as 
the balance of the link and becomes a solid part of the link. Studs 
used in wrought iron chain are either castings or drop forgings. 
There are several reasons for putting the stud in this type of 
chain. It prevents the chain from fouling, adds weight to the link 
and prevents the link from deforming at a relatively low load. It 
does not increase the tensile strength of the chain, as is generally 
supposed. 

Weldlen Chain* — ^Thc term “weldless chain” covers a wide 
range of styles and broadly includes knotted chains, stamped link 
chains, transmission chains, bead chains, malleable chains, etc. 
Knotted chains bear a close relationship to the welded chain be- 
cause they were developed, as a low-priced product, to replace 
small sizes of welded chain. They are practically all made upon 
automatic machines which fabricate the chain by straightening 
the wire, cutting, threading and tying, a single machine making 
the complete chain from the coil of wire to the finished product. 
There are about a dozen different styles of these chains in general 
use. Other forms of weldlesis wire chains contain no knot and con- 
sist simply of twisted wires hooked together — such as jack chain 
and ladder chain. Stamped link chain such as sash chain and 
transmission chain require at least two operations in their manu- 
facture. The first operation blanks the links and the second, either 
automatic or by hand, assembles them. Bead or ball chain, com- 
monly used in electric light fixtures, consists of a series of hollow 
balls joined by solid bars, the latter having a ball or cross-pipe 
formed at its ends. This chain is also made entirely by auto- 
matic machines. Jewellery chain in an almost endless variety is 
made from precious metals and used chiefly for ornament. Such 
chains are ohen made with oddly shaped links and with combina- 
tions of differently shaped links. Those made automatically bear 
somewhat of a uniform construction throughout their length, while 
other designs formed and ornamented by hand, vary in details 
with almost every link. 

Finishes used on chain include practically every known finish 
for which there is a demand. Many chains are sold in their 
natural finish, as they come from the forge or machine. Some are 
polished highly by tumbling in sawdust, sand or leather scraps. 
Protective coatings, such as asphaltum, zinc, tin and lacquer are 
frequently used. Various colours of paints, powders and japans 
are used on chains for ornamental purposes, such as chandelier 
chain. Still others are plated with copper, brass, chromium, cad- 
mium, nickel and other metals or alloys. At present, Cradley 
Heath, in the Black Country of England, is the centre of heavy- 
chain manufacture, while York, Pennsylvania, U.S.A., is the 
centre of small-chain manufacture. (H. M. B.) 

Testing* — ^After welded chain is made it should be given a 
“proof test” and each link examined for exterior defects. The 
purpose of this test is to determine if there are any hidden defects 
which would render the chain unsafe for its rated working load. 
Any load which is higher than the rated working load yet lower 
than the elastic limit of the chain link is suitable for this proof 
test. Railroads, testing bureaus, large users of chain, etc., have 
specifications giving definite loads to which the various sizes and 
grades of chain must be tested by the manufacturer. For many 
years it has been customary to proof test welded chain to a load 
equal to one-half of the average ultimate tensile strength. Many 
chain manufacturers continue to follow this practice. Some 
authorities feci that such a load is injurious to the chain links 
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especially when applied to iron chains. They recommend as a 
substitute a load about 25% higher than the working load. The 
statutoo' proof load required by the British board of trade ap- 
plying to close-link chain for use on British ships is; proof load 
to be i2<i* tons, where d is the diameter in inches of the iron in 
the link. For stud-link chain the proof load is 50% higher than 
for the open-link chain although the tensile strength is practically 
the same. Knotted t>i)es of ck^in are not proof tested. There are 
no standard dimensions for chain links. Link dimensions vary 
with different manufacturers. Well proportioned links cm be de- 
signed by making the outside dimensions 4i by 3^ times the 
diameter of the material, for close-link chain and 6 by 3*6 times 
for stud-link chains. These dimensions can be varied. 

Destruction Tests. — To determine what ultimate tensile 
strength may he expected from a finished chain a section several 
feet long should Im; tested to destruction. Toughness and ductility 
of the iron from which the links are made should be given greater 
consideration than merely high tensile strength when selecting a 
chain for use where a reliable chain is required. Chain with a high 
tensile strength is often brittle and will break without warning 
whereas a chain made from a ductile material will stretch con- 
siderably before breaking. Toughness and ductility can best be 
determined by observing the structure of the break and by the 
relative amount of reduction in area and the elongation at the 
point of fracture. These features should be determined in a 
straight bar of the material from which the links are to be made. 
Total stretch of a chain before breaking is of little value in de- 
termining the toughness and ductility of the material because the 
elongation of the chain is governed primarily by the shape of the 
links and not by the composition of the material. 

Permissible Loadings — Maximum working loads for chains 
should be based upon the proof test and should never be higher 
than the rated working loads suggested by the manufacturer of 
the chain, individual specifications or testing bureau for the sire 
and grade of chain being considered. Working loads are always 
given to be used when the chain is lifting in a vertical position. 
It should be noted (see table) that the working load of a chain 

Working Loads of Sling Chains When Used ai Angles 


for vertical lifting. (H. M. B.; W. L. 6n.) 

CHAIN-SHOT, two large bullets or half-bullets fastened to- 
gether by a chain; formerly used in naval engagements to cut 
rigging, etc., and sometimes in land battles as a Aort-range pro- 
jectile. 

CHAIN STORE. The chain store system of merchandising 
(known in Great Britain as '‘multiple shops*’) is largely an Amer- 
ican phenomenon. Although chain stores operate extensively in 
most countries and despite the fact that the chain idea of distribu- 
tion was practised on a limited scale in China as early as 200 b.c. 
and in Japan from as early as 1643, chain stores had their real 
development and growth, as methods of store operation, in the 
U.S. during the 20th century. Chain store methods spread into 
the operations of virtually all types of retail establislments un- 
til, by the igsos, they were responsible for approximately 30% 
of the total retail volume in the United States. 

Definition of a Chain. — ^Marketing associations, the Federal 
Trade commission and the census of American business differed 
substantially in their definitions of chains, chiefly on the basis of 
the nature of merchandise handled and the number of stores op< 
erated. In the more common sense, however, retail chain stores 
are considered to be any system of two or more centrally owned 
retail stores dealing in substantially similar lines of goods. This 
definition recognizes three characteristics which must exist before 
a retail business can be classified as a chain — ^two or more units, 
central ownership and basicaUy similar lines of merchandise. Al- 
though many chain stores are both centrally owned and operated, 
central or uniform operation is not a requisite characteristic of a 
chain store system. In many important chains the store units, 
though centrally owned and carrying substantially the same lines 
of goods, are largely individually operated and adapted to the 
needs and characteristics of the particular markets they serve. 

An interesting aspect of this definition is that the various units 
must carry substantially the same lines of merchandise. This 
does not mean that they must carry identical lines but rather that 
the nature of their merchandise must be basically similar. Thus, 
if two or more stores, centrally owned, handled entirely different 
types of goods, despite their common ownership these stores could 
not centralize or pool their buying, exchange strategic merchandis- 


ing information and in other ways enjoy the advantages of genuine 
dmin store operation. For these reasons, this type of central re- 
tail ownership is not considered to be a chain-operated system. 

Development in the United States.^ — ^The first c^in store 
system in America probably developed with the Hudson’s Bay 
company and its series of trading posts established in Canada 
prior to 1750. In the United Sutes, the chain store idea was 
first put into effect by the Great Atlantic and Pacific Tea com- 
pany in 1858. This company added its second store the follow- 
ing year. Park and Tilford became a chain in i860, and the F. W. 
Woolworth company began this type of operation in the variety 
field in 1879. 1900, it is estimated, there were about 700 such 

operations in the United States. 

As late as 1920, however, U.S. chain stores were responsible for 
only about 4% of the total retail trade of the nation. From 1920 
to 1930 the system had a spectacular growth. By 1926 it was 
responsible for approximately 9% of estimated retail sales; by 
1930 this percentage had risen to more than 20%. From 1930 to 
1933, despite adverse economic conditions, chain stores continued 
their growth. In 1931 chains were responsible for 21.7% of the 
total retail trade. In 1933 they produced approximately 25% of 
the nation’s total retail volume. From 1933 to 1939, however, 
the growth was substantially arrested. The biggest factor ob- 
structing their growth during this period was the extensive en- 
actment of anti-chain store legislation. The rapid rise of the 
chains had aroused serious concern on the part of local independent 
retailers. Furthermore, because the chains buy largely directly 
from manufacturers or producers, circumventing the wholesaler, 
much of the wholesale trade joined independent retail businesses 
in their efforts to stop growth of the chains. These two groups 
when lifting at any angle to the vertical line is always lower than exerted a powerful influence on local and national legislative 
for the vertical lift. When lifting at an angle of 60® to the dircc- bodies, with the result that restrictive laws were introduced and 
tion of pull, as with a double sling chain, the working load is passed. Some observers then concluded that stores luul 
only one-half of the working load for the same chain when used reached their maTimum activity and were in the process of de* 





CHAIR 


dine. Althougli the growth had been considerably slackened, it 
w.'is recognized that this method of retail operation had made 
j.n outstanding contribution to distribution. In 1944 chains, while 
operating fewer units, produced 27% of total reUil sales. In 
] 048 the percentage was 29.6% and was produced in 162,655 imita 
whose sales volume totalled $38,691,321,000. 

Operating Characteriatia^The e^lanation of the growii^ 
and continued success of the chains lies in their peculiar and 
t\ onomically sound methods of operation. Some of the important 
rluiracteristics of operation which give them distinct advantages 
-- the held of distribution are as follows: 

Large-Scale Buying. — By pooling the merchandise needs of a 
lumber of stores, the chains are characteristically in a position 
to engage in large-scale buying. This buying ability gives them 
muny advantages in the selection of sources, in the establishment 
of merchandise standards and specifications, in obtaining volume 
])riccs and in the maintenance of secure sources of supply. 

Direct Buying. — Because of the size of the orders they place, 
[hey are usually able to buy directly from producers and manu- 
/.jcturers and thereby cut costs and reduce merchandise deliver* 
mg Lime. 

y.andardized Lines. — Most chain stores concentrate on the 
iundling of Standardized lines of staple merchandise. Although 
homo merchandise fashion goods and other specialty items suc- 
ci'^.'iully, the broad chain store development has been in staple 
goods which have had more or less wide universal demand in the 
territory served by the company. This merchandising policy has, 
helped to reduce markdowns, to increase turnover and to operate 
at lower costs. 

Standardized Operating Methods. — ^As chains add additional 
unit.*., they are in an advantageous position to experiment with 
operating procedures and methods. Out of these experiments 
Dll > develop efficient merchandising and operating techniques 
will li may become standardized throughout the system. 

Selected Locations. — Chain store owners have been particularly con- 
scious ot the importance of pro|^r location in the success of their 
bu^ancsscs. Partly because of their ability to analyze the value of a 
piirtirular site and partly because of financial ability to buy the locations 
i!k.\ want, chain stores often occupy the best retail sites. Some chains, 
howcviT, liccause of the nature of the merchandise they handle and the 
coiisunii r acceptance they enjoy, do not need central locations. These 
siori's have been extremely successful in moving away from central 
shc'iipiiig districts and establishing separate shopping areas of their own. 

Distributed Risks. — Through the operation of many units, chain 
5t()rt‘b arc able to distribute and balance co-operatively merchandising 
and ot)crating risks. 

Although almost every type of retail store may be chain operated^ 
the .system has been most successful in the merchandising of such lines 
us variety merchandise, shoes, automobile accessories, dairy products, 
»iio('eiies and meats, cigars and tobacco, drugs, paint and glass, news- 
papers and magazines and women’s ready-to-wear dothing. In all 
thcoe lines more than 25% of retul sales are made through chains. 

(O. P. R.) 

Great BritaifU — ^There are two main types of chain store in 
CIrra! Britain, the multiple shop and the **variety” chain store, both 
ui which developed in the second half of the 19th century. By 1900 
tlu u were important multiple tea dealers, grocers and provision mer- 
chniits, chemists, news agents and tobacconists. Examples of the 
variviv chain stores were the Penny Bazaars which flourished at the 
end of the 19th century; Marks and Spencer, first opened in 1887; 
and Woolworth, which spread from the United States to England 
in j<)Jo. 

In 1050, according to the first census of (flstrlbution, ret^ firms 
(other than co-operative sodeties) with ten or more establishments 
(l)r.inrlit;s) handled retail sales to the value of £1,156,000,000; that is, 
of a total of £4,923,000,000 handled by all retail shops. More 
1'- ^0% of the trade of the multiples was handled by firms with 

O' more branches. The share of multiples with ten or more branches 
>n thf- prindpal divisions of retail trade was: 34% in chemists’ goods, 
in clothing, 2^ in hardware, 25% in books and stationery, 
in furniture, 22% in groceries, 18% in other food retailing, 12% in 
ronic( tioncry, tobacco and newspapers and 9% in jeweUcry, s^rts 
l;oo(Is and fancy goods. Variety stores were idmost ezdusively of the 
niultiplp type. 

Mo.^t multiple organizations developed from small retailing begin- 
. In a few trauto («.g., in footwear) some manufacturers set up 
in (11 own chains of retiffi ^ops. In others some multiples extended 
liHir •t;}erations by going into manufacturing. The *’tied house” system 

Lnc brewing industry is a form of retailing which has some but not 
Qii-nt ^yplc&l characteristics of multiple store control and manage- 
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The growth of multiple trading in the 20th century became an im- 
portant competitive force in retailing, affecting the small-scale inde- 
pendent shopkeepers, the department stores and the co-operative 
societies. In Great Britain, unlike some other European countries and 
the United States, no government measures have ever been introduced 
to control the growth or to handicap the operation of multiple firms. 
There has been no discriminatory taxation. In 1937 an unsuccessful 
attempt was made to introduce a private bill in parliament to restrict 
the activities and growth of multiples. (B. S. Y.) 

CHAIR, a movable seat, usually with four legs and for a 
single person, the most varied and familiar article of domestic 
furniture. (In Mid. Eng. chaere, through O.Fr. chaere or chaiere, 
from Lat. cathedra, later caledra, Gr. KoBhkpa seat, cf. “cathe- 
dral’*; the modem Fr. form chaise, a chair, has been adopted in 
English with a particular meaning as a form of carriage; chaire 
in French is still used of a professorial or ecclesiastical “chair,” 
or cathedra.) The chair is of extreme antiquity, although for 
many centuries and indeed for thousands of years it was an ap- 
panage of state and dignity rather than an article of ordinary 
use. “The chair” is still extensively used as an emblem of author- 
ity. It was not until the i6th century that it became common 
anywhere. The chest, the bench and the stool were until then the 
ordinary seats of everyday life, and the number of chairs which 
have survived from an earlier date is exceedingly limited; most of 
such examples are of ecclesiastical or seigneurial origin. 

Ancient Chains — ^In ancient Egypt they were of great rich- 
ness and splendour. Fashioned of ebony and ivory, or of carved 
and gilded wood, they were covered with costly stuffs and sup- 
ported upon representations of the legs of beasts of the chase or 
the figures of captives. The earliest monuments of Nineveh repre- 
sent a chair without a back but with carved legs ending in lions’ 
claws or bulls* hoofs; others are supported by figures in the 
nature of caryatides or by animals. The earliest known form of 
Greek chair, going back to five or six centuries before Christ, had 
a back but stood straight up, front and back. On the frieze of the 
Parthenon Zeus occupies a square seat with a bar-back and thick 
turned legs; it is ornamented with winged sphinxes and the feet of 
beasts. The characteristic Roman chairs were of marble, also 
adorned with sphinxes; the curule chair was originally very similar 
in form to the modern folding chair, but eventually received a good 
deal of ornament. 

The most famous of the very few chairs which have come down 
from a remote antiquity is the reputed chair of St. Peter in St. 

Peter’s at Rome. The wooden 
portions are much decayed, but it 
would appear to be Byzantine 
work of the 6th century, and to 
be really an ancient sedia gesta- 
toria. It has ivory carvings rep- 
resenting the labours of Hercules. 
A few pieces of an earlier oaken 
chair have been let in; the exist- 
ing one, Gregorovius says, is of 
acacia wood. The legend tl^t this 
was the curule chair of the sena- 
tor Pudens is ncces.sarily apoc- 
ryphal. It is not, as is popularly 
supposed, enclosed in Bernini’s 
bronze chair, but is kept under 
triple lock and exhibited only 
once in a century. 

. Byzantium, like Greece and 
Rome, affected the curule form 
of chair, and in addition to 
lions’ heads and winged figures of Victory and dolphin-shaped 
arms used also the lyre-back which has been made familiar 
by the pseudo-classical revival of the end of the i8th cen- 
tury. The chair of Maximian in the cathedral of Ravenna is 
believed to date from the middle of the 6th century. It is of 
marble, round, with a high back, and is carved in high relief with 
figures of saints and scenes from the Gospels — ^the Annunciation, 
the Adoration of the Magi, the flight into Egypt, and the baptism 
of Christ. The smaller spaces are filled with carvings of animals, 
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bronze, sharpened with the chisel and partially gilt; it is of the 
curule or faldstool type and supported upon legs terminati^ in 
the heads and feet of animals. The scat, which was probably of 
leather, has disappeared. Its attribution dcficnds entirely upon the 
statement of Suger, abbot of St. Denis in the 12th century, who 
added a back and arms. Its age has been much discussed, but 

VioUct-le-Duc dated it to early r 1 

Merovingian times. 

To the same generic type be- 
longs the famous abbots' chair of 
Glastonbury; such chairs might 
readily be taken to pieces when 
their owners travelled. The /u/d- 
istemium in time acquired arms 
and a back, while retaining its 
folding shape. The most famous, 
as well as the most ancient. Eng- 
lish chair is that made at the end 

of the 13 th century for Edward • 

I., in which most subsequent or art 

monarchs have been crowned. It Spanish armchair of the itth 
is of an architectural type and century, heavy in construction 
of oak, and was covered with elaborately carved 
gilded gesso which long since disappeared. 

Transition. — Passing from these historic examples we find the 
chair monopolized by the ruler, lay or ecclesiastical, to a com- 
paratively late date. As the seat of authority it stood at the head 
of the lord’s table, on his dais, by the side of his bed. The sei- 
gneurial chair, commoner in France and the Netherlands than in 
England, is a very interesting type, approximating in many re- 
spects to the episcopal or abbatial throne or stall. It early acquired 
a very high back and sometimes had a canopy. Arms were in- 
variable, and the lower part was closed in with panelled or carved 
front and sides — the scat, indeed, was often hinged and sometimes 
closed with a key. That wc are still said to sit *’in” an arm-chair 
and “on” other kinds of chairs is a reminiscence of the time when 


This was especially the case down to the end of the Tudor 
period, after which France began to set her mark upon the British 
chair. The squat variety, with heavy and sombre back, carved 
like a piece of panelling, gave place to a taller, more slender, and 
more elegant form, in which the framework only was carved, and 
attempts were made at ornament in new directions. The stretcher 
esp(*cially offered opportunities which were not lost upon the 
cabinet-makers of the Restoration. From a mere uncompromising 
cross-bar intended to strengthen the construction, it blossomed 
into an elaborate scroll-work or an exceedingly graceful semi, 
circular ornament connecting all four legs, with a vase-shai)ed 
knob in the centre. The arms and legs of chairs of this period 
were scrolled, the splats of the back often showing a rich arrange- 
ment of spirals and scrolls. This most decorative of all types 
appears to have been popularized in England by the cavaliers who 
had been in exile with Charles II. and had become familiar with 
it in the north-western parts of the European Continent. 

During the reign of William and Mary these charming forms 
degenerated into something much stiffer and more rectangubr. 
with a solid, more or less fiddle-shaped splat and a cabriole leg 
with pad feet. The more ornamental examples had cane seats and 
ill-proportioned cane backs. From these forms was gradually de- 
velojied the Chippendale chair, with its elaborately interlaced 
back, its graceful arms and square or cabriole legs, the latter 
terminating in the claw and ball or the pad foot. Hepplewhite 
Sheraton and Adam all aimed at lightening the chair, which, even 
in the master hands of Chippendale, remained comparatively 
heavy. The endeavour succeeded, and the modern chair is every- 
where comparatively slight. Chippendale and Hepplewhite be- 
tween them determined what appears to be the final fo^-m of the 
chair, for since their time practically no new type has lasted, and 
in its main characteristics the chair of the 20th century is the 
direct derivative of that of the later i8lh. 


the lord or seigneur sat “in his chair.” These thronc-like seats 
were always architectural in character, and as Gothic feeling 
waned took the distinctive characteristics of Renaissance work. 
It was owing in great measure to the Renaissance that the chair 
cea.sed to be an appanage of state, and became the customary com- 
panion of whomsoever could afford to buy it. Once the idea of 
privilege faded the chair speedily came into general use, and 
almost at once began to reflect the fa.shions of the hour. No other 
piece of furniture has ever been so close an index to sumptuary 
changes. It has varied in size, shape and sturdiness with the 
fa.shion of women’s dress as well as men’s. Thus the chair which 
was not, even with its arms pur|)oscly suppressed, too ample during 
the several reigns of some form or other of hoops and farthingale, 
became monstrous when these protuberances disappeared. Again, 
the costly laced coats of the dandy of the 18th and early 19th 
centuries were so threatened by the ordinary form of seat that 
a “conversation chair” was devised, which enabled the buck and 
the ruffler to sit with his face to the back, his valuable tails hang- 
ing unimpeded over the front. The early chair almost invariably 
had arm.s, and it was not until towards the close of the i6th 
century that the smaller form grew common. 

The 17 th Century-— The majority of the chairs of all countries 
until the middle of the lyih century were of oak without uphols- 
tery, and when it became customary to cushion them, leather was 
sometimes employed; subsequently velvet and silk were exten- 
sively used, and at a later period cheaper and often more durable 
materials. Leather was not infrequently used even for the costly 
and elaborate chairs of the faldstool form — occasionally sheathed 
in thin plates of silver — ^which Venice sent all over Europe. To 
this day, indeed, leather is one of the most frequently employed 
materials for chair covering. The outstanding characteristic of 
most chairs until the middle of the Z7th century was massiveness 
and solidity. Being usually made of oak, they were of considerable 
weight, and it was not until the intnduction of the handsome 


The rSth century was, indeed, the golden age of the chair, es- 
pecially in France and England, between which there was con- 
siderable give and take of ideas. Diderot could not refrain from 
writing of them in his Encyclopedic. The typical Louis Seize 
chair, oval-backed and ample of seat, with descending arms and 
round-reeded legs, covered in Beauvais or some such gay tapestry 
woven with Boucher or Watteau-like scenes, is a very gracious 
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Chippendale chairs, which in the isth century replaced the 
heavier models of tradition 

object, in which the period reached its high-water mark. T 1 
Empire brought in squat and squabby shapes, comfortable enoug 
no doubt, but entirely destitute of inspiration. English Empii 
chairs were often heavier and more sombre than those of Frcnc 
design. Thenceforward the chair in all countries ceased to a 
tract the artist. The art nouveau school has occasionally produce 
something of not unpleasing simplicity; but more often its effort 
have been frankly ugly or even grotesque. There have been prat 
tically no novelties. So much, indeed, is the present indebted t 
the past in this matter that even the revolving chair, now s 
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CHAIRS OF THE 15TH TO THE ISTH CENTURY 


1. Italian Renaliianoe armchair 

2. Spanish Renaiiiance armchair 

3. Italian “Danta" chair, 16th century 


4. Italian Renalitance armchair 7. Chineie Chippendale, 1775-^0 

5. Louis XV. armchair. Gilded erood 8. Hepplewhite chair, 1780-85 

6. Louis XVI. armchair 9. Chippendale ladder back, 1760-70 






CHAISE— CHALCEDONY 


familiar in offices, has a pedigree of something like four centuries 
(see also Inteuor Decoration). (J. P.-B.) 

CHAISE, a light two- or four-wheeled carriage with a movable 
hood or *'calash” (the French for ‘‘chair/* through a transference 
iron) a “sedan-chair” to a wheeled vehicle). The “post-chaise” 
was the fast-travelling carriage of the i8th and early 19th cen- 
turies. It was closed and four-wheeled for two or four horses and 
with the driver riding postillion. 

CHAITANYA, Indian mystic, was bom in 1485 at Navidvip, 
Bengal (died c, i 534 )* He was educated at the pathsala, or pri- 
mary school of Navidvip and at eight years of age entered the 
Sanskrit tol. At an early age he became proficient in Sanskrit 
grammar and rhetoric. He initiated a i^pular religious movement 
within the Vaishnava faith (a cult of Vishnu). Chaitanya empha- 
sized the path of bhakti (of devotion and direct relation to God) 
in contrast to the priestcraft and religious convention of the 
The Chaitanya Vaishnavas are a distinct religious sect in 
India to-day and the sankirton (chorus singing accompanied by 
drums and cymbals), emphasused and developed by Chaitanya, 
still forms the centre of its religious rites. 

CHAKMA, a tribe in Inda, of mixed origin, probably the 
descendants of prisoners taken by the Arakanese from the Mogul 
armies who were provided with Magh, Mon or Arakanese wives. 
It migrated from the southern portion of the Chittagong coastal 
)lain towards the end of the i8th century and is now settled on 
th(‘ middle reaches of the Kamaphuli and its tributaries in the 
Chittagong Hills tracts. The language is a dialect of Bengali, but 
the old script, now falling into disuse, is closely allied to the an- 
cient Khmer script. The men dress in Bengali style, but the 
wumcn wear a distinctive long blue skirt with a red border, and 
after puberty a strip of silk over the breasts. The religion is Ani- 
mism, with a thin veneer of Buddhism. The dead are burned on 
the bank.s of streams. The tribe is divided into patrilineal endog- 
amous clans, but the power of the heads of the separate clans has 
in course of time been absorbed by one family, the head of whom 
is known as the Chakma chief. Despite strong and prolonged Ben- 
gali influence the underlying culture is Burmese or Mon. Only 
of recent years is shifting cultivation being gradually abandoned 
fur plough cultivation. The houses are fiimsily built on piles and 
the villages are invariably on the banks of streams. 

See T. H. Lewin, HiU Tracts of Chittagong and Dwellers Therein 
(Calcutta, 18O9) ; G. A. Grierson, Linguistic Survey of India, vol. v., 
part y. (J. P. M.) 

CHAKRATA, a small mountain cantonment in the Debra 
Dun district of the United Provinces of India, on the range of 
bili*^ overlooking the valleys of the Jumna and the Tons, at an 
1‘lcvytion of 7,000 ft. 

CHALCEDON, more correctly CALCHEDON, an ancient 
maritime town of Bithynia, in Asia Minor, almost directly opposite 
I}’zantium, south of Scutari. It was a Megarian colony founded 
»n a site so obviously inferior to that which was within view on 
he opposite shore, that it received from the oracle the name of 
'the City of the Blind.” In its early history it shared the for- 
unes of Byzantium, vacillated long between the Lacedaemonian 
md the Athenian interests, and was at last bequeathed to the 
i^omans by Attalus 111 . of Pergamum (133 B.C.). It was partly 
Icstruyed by Mithridates, but recovered during the Empire, and 
n A.D. 451 was the seat of the Fourth Generd Council. It fell 
inder the repeated attacks of the barbarian hordes who crossed 
)ver after having ravaged Byzantium, and furnished an encamp- 
nent to the Persians under Chosrocs, c, 616-626. The Turks used 
t as a quarry for building materials for Constantinople. To the 
|puth are the ruins of Panteichion, where Belisarius is said to have 
lived in retirement. 

.Spa J. von Hammer, ConstantinopoUs (Pesth, 1822); Murray^ 
aandbook for Constantinople (London, 1900). 

CHALCEDON, COUNCIL OF, the fourth oecumenical 
council of the Catholic Church, was held in 451, its occasion being 
w Eutychian heresy and the notorious “Robber Synod” (see 
EirrvcHEs and Ephesus, Coumou op), which called forth vigor- 
ous protests both in the East and West, and a loud demand for 
s new general council, a demand that was ignored by the Eutychian 
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Theodosius II., but speedily granted by his successor, Marcian. 
In response to the imperial summons, 500 to 600 bishops, all 
Eastern, except the Roman legates and two Africans, assembled 
in (^halcedon on Oct. 8, 451. The bishop of Rome claimed for 
his legates the right to preside, and insisted that any act that 
failed to receive their approval would be invalid. The first session 
was tumultuous; party feeling ran high, and scurrilous epithets 
were bandied to and fro. The acts of the Robber Synod were 
rezamined; fraud, violence and coercion were charged against it; 
its entire proceedings were annulled, and, at the third session, 
its leader, Dioscurus, was deposed and degraded. The emperor 
requested a declaration of the true faith; but the sentiment of 
the council was opposed to a new ssrmbol. It contented itself with 
reaffirming the Nicene and Constantinopolitan creeds and the 
Ephesine formula of 431, and accepting, only after examination, 
the Christological statement contained in the Epistola Dogmatica 
of Leo I. (9.V.) to Flavianus. Thus the council rejected both 
Nestorianism and Eutychianism, and stood upon the doctrine that 
Christ had two natures, each perfect in itsdf and each distinct 
from the other, yet periectly united in one person, who was at 
once both God and man. With this statement, which was 
formally subscribed in the presence of the emperor, the develop- 
ment of the Christological doctrine was completed, but not in a 
manner to obviate further controversy (see Monopuysites and 
Monotheutes). 

The remaining sessions were occupied with matters of discipline, 
episcopal jurisdiction, organization of diocese and parish, occupa- 
tions of Uie clergy and the like ; and confirmed the third canon 
of the second oecumenical council, which accorded to Constanti- 
nople equal privileges (taa Tpecrfiela) with Rome, and the sec- 
ond rank among the patriarchates, and, in addition, granted 
to Constantinople patriarchal jurisdiction over Pontus, Asia and 
Thrace. The Roman legates, who were absent (designedly?) 
when this famous (xxviii.) canon was adopted, protested against 
it, but in vain, the imperial commissioners deciding in favour of 
its regularity and validity. Leo I., although he recognized the 
council as oecumenical and confirmed its doctrinal decrees, re- 
jected canon xzviii. on the ground that it contravened the 6th 
canon of Nicaea and infringed the rights of Alexandria and An- 
tioch. In what proportion zeal for the ancient canons and the 
rights of others, and jealous fear of encroachment upon his own 
jurisdiction, were mixed in the motives of Leo, it vrould be in- 
teresting to know. The canon was universally received in the East 
(see Constantinople, Councils of). 

The emperor Marcian approved the doctrinal decrees of the 
council and enjoined silence in regard to theological questions. 
Eutyches and Dioscurus and their followers were deposed and 
banished. 

See Hefele, Church Councils (2nd cd.) ii. pp. 394-578 (£ng. trans., 
iii. pp. 268-464) ; also bibliographies in Herzog-Hauck, Realencyklo^ 
padie, 3rd ed., s,v., “Eutyches" (by Loofs) and s.v. “Nestorianer" (by 
Kessler) ; and the gener^ histories of Christian Doctrine. 

CEIALCEDONY or CALCEDONY, a variety of native 
silica occurring in concretionary, mammillated or stalactitic forms 
of waxy lustre and a great variety of colours — ^usually bluish 
white, grey, yellow or brown. It has a compact fibrous structure 
and a fine splintery fracture. Its relation to quartz has been 
the subject of a long controversy; one theory supposed it to be a 
mixture of quartz and opal, w^e the other hdd that it was a 
mineral distinct from quartz. Chalcedony fibres are usually, 
though not invariably, uniaxial and positive, but differ from 
quartz in that the optic axis is perpendicular to the length. Pur- 
ser, the refractive indices, double refraction, specific gravity and 
hardness are all slightly less for chalcedony than for quartz. The 
fine structure of the two minerals must, however, be very simi- 
lar for their X-tay powder-photographs are identical. This result, 
which favours the view that chalcedony is a mixture of quartz 
and opal, is further supported by optical considerations; for by 
assigning reasonable values to the density, refractive index and 
amount of the opal supposed to be present, it is possible to ac- 
count for all the characters of chalcedony. 

Chalcedony occurs in veins and amygdules of volcanic rocks 
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together with leolitcs and other hydrated silicates. It is deposited 
from residual magmatic solutions as well as being entirely sec- 
ondary. In this mode of occurrence it is a common mineral in 
many volcanic fields, as in the basalts of northern Ireland, the 
Faroe Islands, Iceland, the Deccan (India). Chalcedonic pseu- 
domorphs after other minerals often give rise to very interesting 
sfHJcimens. The name “enhydros” is given to hollow nodules of 
chalcedony containing water and an air bubble which is visible 
through the semitransparent wall. In all ages chalcedony has 
been the stone most used by the gem engraver, and many coloured 
varieties, described under special headings, are still cut and pol- 
ished as ornamental stones. {See Agate; Bloodstone ok Helio- 
trope; Carnelian or Cornelian; Chrysoprase; Mocha Stone; 
Onyxj (W. a. W.) 

CHALCIS or Kiialkis, the chief town of the island of Euboea, 
Gn*ere, is on the strait of the Euripus at its narrowest |Mjint. 
Pop. ( ic)5U 23,768. Ancient Chalcis was peopled by lonians, and 
early developed industrial and colonizing activity. In the 7th and 
8th centuries it founded 30 townships on the peninsula of Chalci- 
dice, and several important cities in Sicily (g.v.). Its metalwork, 
punde and pottery found markets among these settlements, and 
were distributed widely in the ships of its allies Corinth and 
Samos. In the so-called Lelantine War, Chalcis won from its 
neighbour and rival Eretria the best agricultural district of 
Euboea and became the chief city of the island. But its pros|)erity 
was broken by di.sastrous wars with the Athenians, and it became 
a member of both the Delian Leagues. In the Hellenistic period 
it was one of the fortres.ses by which Macedon controlled Greece. 
Antiochus 111 of Syria (192) and Mithradates VT of Pontus 
(88) used it as a base for invading Greece. Under Roman rule 
Chalcis retained some commercial prosperity; after the 6th cen- 
tury A.D, it again served to protect central Greece against northern 
invaders. From 1209 it was under Venetian control; in 1470 it 
pas.sed to the Ottoman Turks, who made it the seat of a pa.sha. 
In 1688 it was successfully held against Venetian attack. The 
modem town has considerable export trade and niilway con- 
nection with Athens and Peiraeus (1904). The old walled Castro, 
toward the Euripus, is inhabited by Jewish and Turkish families; 
the modem suburb outside it, by Greeks. A part of the Castro 
was de.stroyed by the earthquake of 1894; P^rti fhe famous 
**Black Bridge,” which gave its mediaeval name “Negroponte” 
to Euboea, has been replaced by a modem swing bridge in the 
widening of the Euripus. The church of St. Paraskeve, once the 
chief church of the Venetians, dates from the Byzantine period, 
though many of its details are Western. The Turki.sh mosque was 
turned into a guardhou.se. 

Bibuogr A im Y.- 'Strabo vii, fr. TI, x, p. 447; Herodotus v, 77; 
Thucydides i, 15; Corpus Inset. Attirarum, iv (i) 27a, iv (2) 10, iv 
(2) p. 22; W. M. Leake, Travels in Northern Greece (London, 1835), 
ii, 254-270; E. Curtius in Hermes, x (i876), p. 220 sqq.; A. Holm, 
Lange Fehde (Berlin, 1884) ; H. Dondorif, l)e Rebus Chalcidensium 
(Gottingen, 1869) ; for coinage, B. V. Head, Historia Numorum 
(Oxford, 1887), pp. 303-305. 

CHALCOCITE, a mineral consisting of cuprous sulphide 
(CuaS), crystallizing in the orthorhombic system. It is known also 
as copper glance, redruthite and vitreous copper. The crystals 
have the form of six-.sided tables or prisms which are u.sually 
twinned, with the result that they simulate hexagonal symmetry. 
The mineral more often occurs as compact masses, which are 
sometimes of considerable extent. The colour is dark lead gray 
with a metallic lustre, but this is never very bright, since the ma- 
terial is readily altered, becoming black and dull on exposure to 
light. The mineral is soft (H. = 2i) and sectile; siiecific gravity 
5.7. It has a hexagonal polymorph not known to occur in nature. 

Next to chalcopyrite, chalcocite is the most important ore of 
copper, and is jierhaps the most characteristic mineral of the zone 
of secondary enrichment. It seems probable however that at some 
localities, <?.g., Butte, Mont., it is of primary origin. The best crys- 
tals are from St. Just, St. Ives and Redruth in Cornwall, and 
from Bristol in Connecticut. (Cl. F.) 

CHALCONDYLES (or Chalcocondylas), LAONICUS, 
the only Athenian Byzantine writer. He wrote a history, in ten 
books, of the period from 1298-1463, describing the fall of the 


Greek empire and the rise of the Ottoman Turks, down to the 
conquest of the Venetians and Mathias, king of Hungary, by 
Mohammed II. The capture of Constantinople he rightly regarded 
as an event of far-reaching importance. The work incidentally 
gives an interesting sketch of the civilization of England, France 
and Germany, whose assistance the Greeks sought against the 
Turks. Chalcondyles’ chronology is defective, and his use of the 
old Greek place names causes confusion. 

Editio princeps, ed. J. R. Baumhach (1615) ; In Bonn Corpus Scrips 
torum Hist. Byz. ed. I. Bekker (1843) ; Migne, Patrologia Graeca, 
clix. There is a French translation by Blaise de Vigenire (1577, later 
ed. by Artus Thomas with valuable illustrations on Turkish matters) ; 
see also F. Gregorovius, Geschichie der Stadi A then im Afittelaltcr, 
ii (1889); Gibbon, Decline and Fall, ch. 66; C. Krumbacher, 
Geschichie der byzantinischen Literaiur (1897). There is a bio- 
graphical sketch of Laonicus and his brother in Greek by Antonius 
Calosynas, a physician of Toledo, who lived in the latter part of the 
i61h century (see C. Hopf, Chroniques grico-romanes, 1873). 

His brother, Demetrius Chalcondyles ( 1424-1 511), was bom 
in Athens. In 1477 Italy, where Cardinal Bessarion 

became his patron. He became famous as a teacher of Greek and 
the Platonic philosophy; in 1463 he was made professor at Padua, 
and in 1479 was summoned by Lorenzo de’ Medici to Florence. 
In 1492 he removed to Milan, where he died in 1511. He was 
associated with Marsilius Ficinus, Angelus Politianus and Theod- 
orus Gaza, in the revival of letters in the western world. One of 
his pupils at Florence was the famous John Reuchlin. Demetrius 
Chalcondyles published the editio princeps of Homer (1488), 
Isocrates (1493) Suidas (1499), and a Greek grammar 
(Erotemata) in the form of question and answer. 

Bibliography.— H. Hody, De Graecis illustribus (1742); C. Hopf, 
Chroniques grico-romanes (1873) ; £. Lcgrand, Bibliographic helU- 
nique, i (1885). 

CHALCOPYRITE or COPPER-PYRITES, a copper 
iron sulphide (CuFeS2), an important ore of copper. 

Chalcopyrite crystallizes in the scalenohedral class of the 
tetragonal system, but the form is so nearly cubic that* it was 
not recognized as tetragonal until accurate measurements were 
made in 1822. Crystals are usually tetrahedral in aspect but fre- 
quently twinned, and they are often complex and difficult to de- 
cipher. The fracture is conchoidal, and the material is briltic. 
Hardness 4; specific gravity 4.2. The colour is brass-yellow, and 
the lustre metallic ; the streak, or colour of the powder, is greenish- 
black. The mineral is especially liable to surface alteration, tar- 
nishing with beautiful iridescent colours; a blue colour usually 
predominates, probably due to the alteration of the chalcopyrite to 
covellitc (CuS). It is commonly found massive, granular to 
compact. 

Chalcopyrite may be readily distinguished from pyrite (or iron 
pyrites), which it somewhat resembles in apt)earance, by its deeper 
colour and lower degree of hardness : the former is easily scratched 
by a knife, while the latter can only be scratched with difficulty 
or not at all. Chalcopyrite is decomposed by nitric acid with 
separation of sulphur and formation of a green solution ; ammonia 
added in excess to this solution changes the green colour to deep 
blue and precipitates red ferric hydroxide. 

The chemical formula CuFeS2 corresponds with the percentage 
composition Cu«34.5, £0=30.5, 8=35.0. However, analyses 
usually show the presence of more iron, due to the intimate ad- 
mixture of pyrite. Traces of gold, silver, selenium or thallium 
are sometimes present, and the mineral is sometimes worked as 
an ore of gold or silver, which may be present in solid solution. 

Chalcopyrite is of wide distribution and is the commonest of 
the ores of copper. Extensive deposits are mined in the United 
States, particularly at Butte, Mont., and in Namaqualand, South 
Africa. Well-crystallized specimens are met with at many locali- 
ties; for example, formerly at Wheal Towan in the St. A^es dis- 
trict of Cornwall, Eng., at Freiberg in Saxony, Ger., and Joplin, 
Mo. (L. J. S.; Cl. F.» ^ 

CHALDAEA (Chaldea). “Chaldaea” and ”Chaldaeans’ 
are frequently used in the Old Testament as equivalents fot 
“Babylonia” and “Babylonians.” Chaldaea was really the name 
of a country, used in two senses. It was first applied to the ex- 
treme southern districti whose ancient capital was the dty of 
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Yakin, tbe chief seat of the renowned Chaldaean rebel Merodach^ 
baladan, whp harassed the Assyrian kings Sargon and Sennacherib. 
It is not as yet possible to fix the exact boundaries of the original 
home of the Chaldaeans, but it may be regarded as having been 
the long stretch of alluvial land situated at the then separate 
mouths of the Tigris and Euphrates, which rivers now combine 
to flow into the Persian Gulf in the waters of ijit majestic 
Shatt eU*Arab. 

The name ‘‘Chaldaea/’ however, soon came to have a more ex- 
tensive application. In the days of the Assyrian king Adad-nirari 
III. ^811-782 B.C.), the term mat KMu covered practically all 
liabyionia. Furthermore, Merodach-baladan was called by Sargon 
II (722-705 B.C.) “king of the land of the Chaldaeans” and 
‘king of the land of Bit Yakln** after the old capital city; but 
there is no satisfactory evidence that Merodach-baladan had the 
right to the title “Babylonian.” The racial distinction between 
ihc Chaldaeans and the Babylonians proper seems to have existed 
until a much later date. That they differed from the Arabs and 
Aramaeans appear to follow from the distinction made by 
Sennacherib (705-681 B.c.) between the Chaldaeans and these 
nil es. Later, during the period covering the fall of Assyria and 
(jie rise of the Neo-Babylonian empire, the term mat Kaldu was 
tio! only applied to all Babylonia, but also embraced the territory 
certain foreign nations who were later included by Ezekid 
.xKiii. 23) under the expression “Chaldaeans.” 

The Chaldaeans probably first came from Arabia, the supposed 
original home of the Semitic races, at a very early date along the 
roast of the Persian Gulf and settled in the neighbourhood of Ur 
'' I'r of the Chaldees,” Gen. xi. 28), whence they began a series 
of encroachments, partly by warfare and partly by immigration, 
against the other Semitic Babylonians. These aggressions after 
I'.i.itiy centuries ended in the Chaldaean supremacy of Nabo- 
polassar and his successors (from c, 625), although there is no 
}ioMtive proof that Nabopmlassar was purely Chaldaean in blood. 
'] he •sudden rise of the later Babylonian empire under Nebuchad- 
nezzar, the son of Nabopolassar, must have tended to produce so 
tiiorough an amalgamation of the Chaldaeans and Babylonians, 
who had theretofore been considered as two kindred branches of 
the same original Semite stock, that in the course of time no per- 
ccDiihle differences existed between them. The language of these 
( haldaeans differed in no way from the ordinary Semitic Baby- 
1 jiiian idiom which was practically identical with that of Assyria, 
r ouscqucntly, the term “Chaldaean” came quite naturally to be 
us(‘() ill later days as synonymous with “Babylonian,” and through 
a misunderstanding the term Chaldee (9.V.) was subsequently 
applied to the Aramaic language. 

i'he derivation of the name “Chaldaean” is uncertain. It is 
proliahly connected with the Semitic stem kasddu (conquer), in 
w>i>i'h case Kaldi-Kaldi, with the well-known interchange of I and 
L would mean “conquerors.” It is also possible that KaSdu^ 
Kaldu is connected with the proper name Chesed, who is repre- 
seMcd as having been the nephew of Abraham (Gen. xxii. 22). 
liu^ there is no connection between the Black sea people called 
' ('haldaeans” by Xenophon {Anah. vii. 25) and the Chaldaeans 
of Babylonia. (For Chaldians see Urabtu.) 

In Daniel, the term “Chaldaeans” commonly means “astrol- 
ogors, a.stronomers,” as it also does in the classical authors 
(Herodotus, Strabo, Diodorus, etc.). In Daniel i. 4, by the ex- 
prciJsion “tongue of the Chaldaeans,” the writer evidently meant 
the language in which the celebrated Babylonian works on astrol- 
ogy and divination were composed. It is now known that the 
literary idiom of the Babylonian wise men was the non-Semitic 
Sumerian; but it is not probable that the late author of Daniel 
(7 "0 ) was aware of this fact. The word “Chaldaean” is applied 
a race-name to the Babylonians (Dan. iii. 8, v. 30, ix. x); but 
the expression is used oftener, either as a name for some special 
class of magicians, or as a term for magicians in general (ix. i). 
Die transfer of the name of the people to a special class can per- 
be explained. When in later times “Chaldaean” and “Baby- 
hmian’* became practically synonymous, the term "Chaldaean” 
h^^^d on in the secondary restrict^ sense of “wise men.” The 
(^riy Kaldi had seiaed and held from very ancient times the 


region of old Sumer, wUdi was the centre of the primitive non- 
Semitic culture. It seems extremely probable that these Chal- 
daean Semites were so strongly influenced by the formgn civiliza- 
tion as to adopt it eventually as their own. Then, as the Chal- 
daeans soon became the dominant people, the priestly caste of 
that region developed into a Chaldaean institution. It is reason- 
able to conjecture that southera Babylonia, the home of the old 
culture, supplied Babylon and other important cities with priests, 
who from their descent were correctly called “Chaldaeans.” This 
name in later times, owing to the racial amalgamation of the 
Chaldaeans and Babylonians, lost its former national force, and 
became, as it occurs in Daniel, a distinctive appellation of the 
Babylonian imestly class. Kalu (priest) in Babylonian, which has 
no etymolo^cal connection with Kaldu, may have contributed 
paronomastically towards the popular use of the term “Chal- 
daeans” for the Babylonian magi. (See also Astbology.) 

See Babylonia and Absybia and the commentaries on the 
book of Daniel. (J. D. Pk.) 

CHALDEE^ a term formerly applied to the Aramaic por- 
tions of the bibheal books of Ezra and Daniel or to the vernacular 
paraphrases of the Old Testament (see Targum), on the assump- 
tion that the language was that of Chaldaea (g.v.). But 
cuneiform inscriptions show that the language of the Chaldaeans 
was Assyrian; and it is now known that the substitution of 
Aramaic for Hebrew as the vernacular of Palestine took place 
very gradually. The dialect wrongly called “Chaldee” is really the 
language of the South-Western Arameans, who were the imme- 
diate neighbours of the Jews. See Semitic Languages. 

CHALDEE or CHALDRON, an old dry measure of capac- 
ity, usually called chalder in Scotland and chaldron in England. 
In Scotland the chalder was equivalent to 16 bolls (g.v.) of corn, 
and was used in computing the stipends of parish ministers, but, 
like the chaldron, it varied according to the locality and the com- 
modity measured. As a measure for lime and coal, the chalder 
and the chaldron vary from 32 bushels upwards, and are in general 
equivalent in weight to about 25^ cwt. 

CHALET, a term applied to the timber bouses of Switzerland, 
the Bavarian Alps, Tirol and the French Alps. The chalet is 
distinguished above all by the frank and interesting manner m 
which it makes use of its material, wood. The timber used is 
generally in heavy planks, from 3 to 6in. thick, and carefully 
framed together somewhat in the manner of a log-house. Side 
walls, generally low, often project beyond the ends, forming 
porches or loggias, closed at the ends. Upper floors, almost uni- 
versally, project over the storeys below, with all sorts of fantastic 
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CRARACTERirriC CHALET IN THE TIROL 

and interesting bracket treatments. Balconies across the front are 
common and are frequently enriched with carved railings. Win- 
dows are small and hung as casements. In general, roofs are of 
low pitch and project enormously, both at the eaves and at the 
gable ends, which are occasionally snubbed with a small triangle 
of sloping roof at the top. The roof surfaces are covered with 
large woi^ shingles, slabs of slate or stone; in the wilder districts 
plimks are often laid over the roof covexing and weighted with 
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boulders to prevent damage from heavy gales. In plan, the chalet 
tends towards the square; frequently, not only the house proper, 
but stables and storage bams are included under one enormous 
roof. Many local peculiarities of detail exist. (See House.) 
CHALIAPIN. FYODOR IVANOVICH (1873-1938), 

(sh^hl-yah'pen) Russian bass singer, bom at Kazan, on Feb. i, 
1873. His early career was a varied and adventurous one; he was 
by turns porter, shoemaker, hunter and street sweeper. He received 
his first musical training as a choirboy at Kazan, but his serious 
stuciies as a singer were made under Oussatov at Tiflis, where he 
made his first appearance in opera in 1892 in A Life Jor the Tsar, 
He then sang in 1894 at the Summer theatre, St. Petersburg 
(Leningrad), and later at the Imperial opera house. After visit- 
ing Milan he took important pKirts in the Mamantoff opera com- 
pany, and at a private opera house in Moscow in 1896. In 1913, 
during the Russian opera season organized by Sir Thomas Beecham 
at Drury Lane, London, he appeared in Boris Godunov, Ivan the 
Terrible, and La KhovantcMna, His superb bass voice and re- 
markable dramatic powers took his audience by storm, and he had 
a similar success in Prince Jf^or, During the World War and 
afterwards, until 1921, he remained in Russia. His first appear- 
ance outside Russia after the war was at the Albert Hall, London, 
in 192 X. He visited America in 1908; his second tour there 
was in 1922-23. Among his most famous parts may be named 
those! of Ivan the Terrible in Rimsky-Korsakov’s Maid of Pskof; 
Salieri in Mozart and Salieri; Lcporello in Don Giovanni; Don 
Basilic in the Barber of Seville; and Mephisto in Mefistofele. 

See his Pages from my Life (1927). 

CHALICE, the cup used in the celebration of the Eucharist 
(q-v,). For the various forms which the chalice so used has taken, 
see Drinking Vessels. The ancient custom of mixing water 
with wine in the Eucharistic service, practised from early times 
in both Eastern (except the Armenian) and Western Churches, 
is known as that of the **mixed chalice.” The practice has been 
generally discontinued since the Reformation in the English 
Church, but is not illegal if it is not done ceremonially (Martin 
V. Mackonochie, 1868, L.R. 2 P.C. 365; Read v. Bp, of Lancoln, 
1892, A.C. 664). 

CHALIER, MARIE JOSEPH (i747-i793)i French revo- 
lutionary, became a partner in a business firm at Lyons for 
which he travelled in the Levant, in Italy, Spain and Portugal. 
He became the orator and leader of the Jacobins of Lyons, and 
induced the other rcvolutionaiy clubs and the commune of the 
city to arrest a great number of Royalists in the night of Feb. 
S, 1793- The mayor, supported by the national guard, oi^sed 
this project. Chalier demanded of the Convention the establish- 
ment of a revolutionary tribunal and the levy of a revolutionary 
army at Lyons. The Convention refused, and the anti-revolu- 
tionary party, encouraged by this refusal, took action. On May 
29-30, 1793, the sections rose; the Jacobins were dispossessed 
of the municipality and Chalier arrested. On July 15, in spite 
of the order of the Convention, he was brought before the 
criminal tribunal of the Rhone-et-Loire, condemned to death, 
and guillotined the next day. 

See N. Wahl, *‘£tude sur Chalier,” in Revue historique, t. xxxiv.; 
and Les Premires Annies de la Rivolution d Lyon (1894). 

CHALK is a white or greyish, loosely coherent kind of lime- 
stone rock, composed almost entirely of the calcareous remains of 
minute marine organisms (foraminifera, cocoliths, etc.) and frag- 
ments of shells. The purest kinds contain up to 99% of calcium 
carbonate in the form of the mineral calcite. Silica is always pres- 
ent in small amounts as the mineral opal, representing the remains 
of other minute marine organisms and sponge spicules. Minute 
grains of quartz, felspar, zircon, rutile and other minerals arc also 
present. With the admixture of clayey material there may be 
an insensible gradation from pure chalk to chalk-marl. Not only 
may there be considerable variation in the composition of chalk 
(phosphatic, glauconitic, etc.) but there may also be wide vari- 
ations in the colour (snow-white, grey, etc.) and the texture of 
the material. It may be soft, incoherent and porous or quite hard 
and crystalline. 

The uses of chalk are numerous; for example, as a writing 


material in the form of white and cobured crayons, for tlie 
manufacture of quicklime, mortar, Portland cement (see Ce- 
ment), plaster and as a fertilizer. 

Whiting is prepared by grinding chalk and collecting the finer 
sediments from water; this is used for polishing, maldng putty 
and many other purposes. Under the name of ‘*paris white,” 
chalk is used in the manufacture of india-rubber goods, oilcloth, 
wallpaper, etc. The harder kinds are extensively used as a build- 
ing stone. 

Large quantities of chalk are quarried in England in Kent, Sur- 
rey, Sussex, Cambridgeshire, Lincolnshire and Hampshire, Kent 
being by far the most important. 

In the United States there are extensive beds of chalk in Kan- 
sas, Arkansas and Texas. 

CHALKHILL, JOHN (fl. 1600?), English poet. Two songs 
by him are included in Izaak Walton’s Compleat Angler, and in 
1683 appeared “Thealma and Clearchus. A Pastoral History in 
smooth and easie Verse. Written long since by John Chalkhill, 
Esq., an Acquaintant and Friend of Edmund Spencer,” together 
with a preface written five years earlier by Walton. Another 
poem, **Alcilia, Philoparthens Loving Follie” (1595, reprinted 
in vol. X. of the Jahrhuch des deutschen Shakespeare-^Vereins), 
was at one time attributed to him. Nothing further is known of 
the poet, but a person of his name occurs as one of the coroners 
for Middlesex in the later years of Queen Elizabeth’s reign. Pro- 
fessor Saintsbuiy, who included Thealma and Clearchus in vo). 
ii. of his Minor Poets of the Caroline Period (Oxford, 1906), 
points out a marked resemblance between his work and that of 
William Chamberlayne. 

CHALK^G THE DOOR, a former Scottish custom of 
tenant eviction within burgh. The law was that “a burgh officer, 
in presence of witnesses, chalks the most patent door 40 days 
before Whit Sunday, having made out an execution of ’chalking/ 
in which his name must be inserted, and which must be subscribed 
by himself and two witnesses.” This ceremony proceeded simply 
on the verbal order of the proprietor. The Removal Terms (Scot- 
land) Act 1886 introduced, as optional to “chalking,” the proce- 
dure of giving notice to remove by registered letter posted to the 
last known address of the tenant. The Sheriff Courts (Scotland) 
Act 1907 requires written notice of removal to be given to the 
tenant as a prerequisite of ejection, and “chalking the door” is 
now an obsolete practice. 

CHALLEMEL-LACOUR, PAUL AMAND (1827- 
1896), French statesman, was bom at Avranches on May ig, 
1827. Educated at the £cole Normale Superieure, he became pro- 
fessor of philosophy at Pau and at Limoges, but was obliged to 
leave France after the coup d’etat of 1851. He settled in Zurich, 
where he became professor of French literature in 1856. Three 
years later the amnesty permitted his return to F ranee. Appointed 
by the government of national defence prefect of the Rhone in 
1870, he suppressed the communard rising at Lyons directed by 
Bakunin. He became a deputy to the National Assembly in 1872, 
and in 1876 a member of the Senate. Though Challemel-Lacour 
sat at first on the extreme Left, he modified his opinions as time 
went on, and towards the close of his career was a foremost repre- 
sentative of moderate republicanism. He was French ambassador 
at Berne (1879), London (1880), minister of foreign affairs in the 
Jules Ferry cabinet (for some months in 1883), vice-president of 
the Senate (1890), president of the Senate (1893). His close 
and reasoned eloquence made him one of the most conspicuous 
members of the Senate. He died in Paris on Oct. 26, 1896. 

See Oeuvres oratoires de Challemel-Lacour (1897) and Atudes ei 

'exions d’un Pessimiste (1901), edited by J. Reinach. See also H. 
Defa.s5e, Challemel-Lacour. 

CHALLENGE: see Duel. 

•‘CHALLENGER” EXPEDITION. The scientific results 
of several short expeditions between i860 and 1870 encouraged 
the commissioning of a vessel for a prolonged cruise for oceanic 
exploration. H.M.S. “Challenger,” a wooden corvette of 2,306 
tons, under Captain (afterwards Sir) George Narcs with a scien- 
tific staff under Prof, (afterwards Sir) C. Wyville Thomson as 
director, was sent out in Dec. 1872. The staff included Jnini 
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Murray (afterwards Sir) and H. N. Moseley, biologists; Dr. von 
Willemoes-Suhm, Commander Tizard and J. Y. Buchanan, chem- 
ist and geologist. The Atlantic was crossed several times. From 
Cape Town south-east and east the ship visited the various islands 
between 45^ and 50^ S., reached Kerguelen island in Jan. 1874, 
and proceeded south about the meridian of 80^ east. She was the 
first steamship to cross the Antarctic Circle; early in March she 
made for Melbourne. Thence the route led by New Zealand, the 
I'iji islands, Torres strait, the Banda sea, and the China sea to 
Hongkong. The western Pacific was then explored northward to 
Yokohama, after which the “Challenger” struck across the ocean 
bv Honolulu and Tahiti to Valparaiso. She then coasted south, 
pimetrated the Straits of Magellan, touched at Montevideo, re- 
crossed the Atlantic by Ascen.sion and the Azores, and reached 
Sht-emess in May 1876. The Challenged* Report was issued in 
50 volumes (London, 1880-95), mainly under Sir John Murray, 
who succeeded Wyville Thomson in 1882. 

Si>e also Lord G. Campbell, Log Letters from the “Challenger^* 
W. J. J. spry. Cruise of H. M. S. “Challenger** (1876); 
Sir C. Wyville Thomson, royagw of the “Challenger,** The Atlantic, 
priJiminary Account of General Results (1877) ; J. J. Wild, At 
Amhor: Narrative of Experiences afloat and ashore during the Voyage 
of H M.S, “Challenger** (1878) ; H. N. Moseley, Notes by a Naturalist 
on ihe Challenger** (1879). 

CHALLIS, a light, all-wool fabric of almost gossamer texture 
uMwi for women’s dressing gowns and children’s suits and dresses. 

( li.iHis is distinguished from ail the other muslin-delaine weaves, 
0! which class it is a member, by the tiny romantic designs in 
wlmh it is printed. These de.signs are mo.stly of 18th and 19th 
ccniiiry in.spiration and show conventionalized versions of dots, 
rc^c buds, violets and other flowers. 

CHALLONER, RICHARD (1691-1781), English Roman 
C.idiolic prelate, was born at Lcwc.s, Sussex, on Sept. 29, logi, 
;it!(! I’ducated at the English college at Douai, where he \ras 
(■nkiined a priest in 171O, took his degrees in divinity, and was 
.1, pointed profe.ssor in that faculty. In 1730 he wa.s .nmt to 
bon- Ion. The controversial treati.ses which he published in rapid 
5iM-*'ssion attracted much attention, particularly his Catholic 
\. hist inn Instructed (1737), with its witty reply to Dr. Conyers 
Miii.ik’lon’s Letters from Rome, showing an Exact Conformity 
tzeern Popery and Paganism. In 1741 Challoner wa.s raised to 
■ ipisfopal dignity at Hammersmith and nominated coadjutor 
\Miij right of .succession to Bi.shop Benjamin Petre, virar-apostolic 
of :ln- London di.strict, whom he succeeded in 175S. He died 
nn Jan. ij, 17S1. Bishop Challoner wa.s the author of numerous 
c();itro\ersial and devotional works, including the Carden of the 
i'oul (1740?), one of the most popular manuals of devotion. He 
T'* i*ili;ed the Douai Bible (1749-1750), correcting the obsolete 
and orthography. Of his historical works the most valu- 
ai'ic is his Memoirs of Missionary Priests and other Catholicks of 
Sexes who suffered Death or Imprisonment in England on 
u mint of their Religion, from the year 1577 till the end of the 
of Charles II. (1741, latest ed., 1924) intended as an anti- 
loir lo Foxe’s martyrology. He also published anonymously, in 
1745 Britannia Sancta, or lives of the British saints, now super- 
H'lh fl by that of Alban Butler. 

Si t K. H. Burton, Life and Times of Bishop Challoner (1909). 

CHALMERS, ALEXANDER (1759-1S34), Scottish 

Ariur, was born in Aberdeen on March 29, 1759, and died in 
Loiuion on Dec. 19, 1834. He was educated as a doctor, but gave 
up this profession for journalism, and he was for some time 
'fliior of the Morning Herald. Besides editions of the works 
of Shakespeare, Beattie, Fielding, Johnson, W’arton, Pope, Gibbon 
wul Bolingbroke, he published A General Biographical Dictionary 
in 32 vols. (1812-17); a Glossary to Shakespeare (1797); an edi- 
tion of Steeven’s Shakespeare (1809); and the British Essayists, 
iH'rinning with the Tatler and ending with the Observer, with 
inngraphical and historical prefaces and a general index. 
CHALMERS, GEORGE (1742-1825), Scottish antiquarian 
political writer, was bom at Fochabers, Moray, and emi- 
Rtated to Maryland in 1763, where he practised as a lawyer until 
ike outbreak of the war of American Independence, when he re- 
turned to England. In 1786 he was appointed chief clerk to the 


privy council, an office which he held until his death in London 
May 31 1825. 

Of some 30 works which he wrote the most important are 
Political Annals of the present United Colonies from their Settle- 
ment to the Peace of 176^ (1780), drawn from the American 
State papers, and Caledonia, An Account, Historical and Topo- 
graphical, of North Britain (1807-24). Neither of these is com- 
plete. Of the Political Annals only one volume was published, 
bringing the history down to 1688; and Caledonia covers only the 
southern counties of Scotland. 

Chalmers wrote biographical sketches of Defoe, Allan Ramsay, 
Sir David Lyndsay, and others, prefixed to their collected works, 
and a Life of Mary Queen of Scots (1818). He engaged in many 
literary and historical controversies with Malone, Steevens, Dr. 
Jamieson, and others. 

CHALMERS, GEORGE PAUL (1836-1878), Scottish 
portrait and landscape painter, was bom at Montrose and studied 
at Edinburgh. The best of his works are “The End of the Harvest” 
(^873), “Running Water” (1875), and “The Legend” (in the 
National Gallery, Edinburgh). He became an associate (1867) 
and a full member (1871) of the Royal Scottish Academy. 

CHALMERS, JAMES (1841-1901), Scottish mi.ssionary to 
New Guinea, was born at Ardrishaig in Argyll. He was appointed 
to Rarotonga in the South I*acific in 1866. After ten years’ service 
he was transferred to New Guinea. Chalmers did much to open up 
the island, and, with his colleague W. G. Lawes, gave valuable 
aid in the British annexation of the south-east coast of the island. 
On April 8, 1901, in company with a brother mi.ssionary, Oliver 
Tomkins, he was killed by cannibals at Goaribari island. R. L. 
Stevenson has left on record his high appreciation of Chalmers’s 
character and work. 

See his Autobiography and Letters (1902). 

CHALMERS, THOMAS (1780-1847), Scottish divine, was 
born at Amstruther, Fifeshire, on March 17, 1780. In 1799 he was 
licensed by the St. Andrews presbytery. After further study at 
Edinburgh he became assistant to the professor of mathematics 
at St. Andrews, and was ordained as minister of Kilmany, Fife- 
shire. In 1808 he published an Inquiry into the Extent and 
Stability of National Resources, a contribution to the discussion 
created by Btinaparie’s commercial policy. His article on “Chris- 
tianity” in the Edinburgh Encyclopaedia enhanced his reputation 
as an author. In 1815 he became minister of the Tron church, 
Glasgow, and his repute as a {)rcacher spread throughout the 
United Kingdom. A series of sermons on the relation between 
discoveries of astronomy and the Christian revelation was pub- 
lished in Jan. 1S17, and within a year nine editions and 20,000 
copies were in circulation. When he visited London Wilberforce 
wrote, “all the world is wild about Dr. Chalmtrs.” 

In Sept. 1819 he became minister of the church and parish 
of St. John where he was singularly successful in dealing with the 
problem of piovcrty. When he undertook the management of the 
parish its px)or cost the city £1,400 per annum, and in four years, 
the cxpienditure was reduced to £280 p>er annum. In 1823, after 
eight years of work at high pressure he was glad to accept the 
chair of moral philosop)hy at St. Andrews, the seventh academic 
offer made to him during the eight years spent in Glasgow. In 
Nov. 1828 he was transferred to the chair of theology in Edin- 
burgh. 

In 1826 he published a third volume of the Christian and Civic 
Economy of Large Towns, a continuation of work begun at St. 
John’s, Glasgow. In 1832 he published a Political Economy, and 
in 1833 appMjared his Bridgwater treatise on The Adaptation of 
External Nature to the Moral and Intellectual Constitution of 
Man. In 1834 he became leader of the evangelical section of the 
Scottish Church in the general assembly. In 1841 the movement 
which ended in the Disruption was rapidly culminating, and Dr. 
Chalmers found himself at the head of the pxirty which stood for 
the principle that “no minister shall be intruded into any piarish 
contrary' to the will of the congregation.” Cases of conflict be- 
tween the Church and the civil power arose in Auchterarder, 
Dunkeld and Mamoch; and when the courts made it clear that 
the Church, in their opinion, held its temporalities on condition of 
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rendering such obedience as the courts required, the Church ap- 
pealed to the Government for relief. In Jan. 1843 the Govern- 
ment put a final and peremptory negative on the Churches claims 
for spiritual independence. On May 18, 1843, 470 clergymen 
withdrew from the general assembly and constituted themselves 
the Free Church of Scotland, with Dr. Chalmers as moderator. 
He had yirepared a sustentation fund scheme for the support of 
the seceding ministers, and this was at once put into successful 
operation. He himself became principal of the newly founded 
Free Church college, Edinburgh. On May 30, 1847 immediately 
after his return from the House of ('ommons, where he had given 
evidence as to the refusal of sites for Free Churches, by Scottish 
landowners, he was found dead in bed. 

Dr. (Chalmers’ writings are a valuable source for argument and 
illustration on the que.‘stion of Establi.shment. They run to 38 
volumes concerned witli theology, devotional practice and social 
economy. The most important of them is his Institutes of The- 
ology written in his later years at the Free Church college. 

hiBLiocKAPiiY. — W. Hanna Memoirs (Edinburgh, i84q-52); Cor- 
respondence (i8s3); and Lives by E. B Ram.say (3rd cd. 1867); D. 
Fra.^icr (i«8i); Mrs. Oliphant and W. G. Blaikie (iSqO). 

CHALONER, SIR THOMAS, the elder (1521-1565), Eng- 
lish diplomatist and poet, the son of Roger Cha loner, a mercer of 
London, was educated at Oxford and Cambridge. In 1540 he 
w^ent as secretary' to Sir Henry Knyvett to the court of Charles 
V, whom he accom])anied in his expedition to Algiers in 1541. In 
1547 Chaloncr served in the cxi)edition to Scotland, and was 
knighted after the battle of Pinkie, by the protector Somer'^et. 
He was a witness against Bishop Bonner, in 1540, and again.st 
Stephen Gardiner, bishop of Winchester, in 1551. He was sent on 
missions to Scotland in 1551, 1552 and 1555-56; on an embassy 
to France in 1553; and under Elizabeth was re.sident ambassador 
in (he Netherlands (1558-60) and Spain (1561*64). He re- 
turned home in TS64, and died at Clcrkenwell on Oct. 14, 1565. 

Chaloner'.s most important works arc “How King Richard the Second 
was for his evil govcrnanie deposed” printed in the first, 1559, edition of 
William Baldwin's Mirror for Magistrates, best od by Lily B. Campbell 
(Cambridge, 1938) ; Rep. Angiorum instauranda lihri decern, pub- 
llslied by W. Mallini (1579); and The Praise of holly, Moriae en- 
comium ... by Erasmus . . . Englished by .S/f Thomas Chaloner, Knight 
( 1 .S 40 ; cd. Janet E. A.shbec, London, 1901). 

CHALONS-SUR-MARNE, a town of northeastern France, 
capital of the department of Marne, 107 mi. K. of Paris on the 
main line of the Eastern railway to Namy and ^ mi. b'.E. of 
Reims. Pop. (1946) 31,120. The town proper is bordered on the 
west by the lateral canal of the Marne and is traversed by branches 
of the canal and by .small streams. 

Chalon.s-sur-Marnc occupic.s the site of the chief town of the 
Catalauni and, on the plain between it and Troye.s, Altila was 
defeated by the Romaii.s in 451. In the 10th and following cen- 
turies it attained great prosperity under its bi.shops, who w^re 
ecrlesia.stical peers of France. In 1214 the militia of Chalons 
served at the battle of Bouvines; and in the 15th century the 
citizens twice repulsed the English from their walls. In the i6th 
century the town sided with Henry IV., king of France, who in 
1589 transferred thither the parliament of Paris, which shortly 
aftenvards burnt the bulls of Gregory XIV. and Clement VTTI. 
The camp of Chalons, about j 6 m. N. of the town, was established 
in 1856 by Napoleon HI. and is a training-centre for troops. 
Chalons was occupied by the Germans in Augu.st, 1914. and was 
retaken by Foch in September, 1914. The cathedral of St, 
fitienne (chiefly 13th century) has a 17th century west fai:ade. 
There are stained-glass windows of the i3lh century in the north 
transept. Notre-Dame, of the 12th and 13th ccnturie.s, is con- 
spicuous for its four Romanesque towers, two flanking the apse, 
two flanking the principal fagade. The churches of St. Alpin, St. 
Jean and St. Loup date from various periods between the nth 
and 17th centuries. J'he hotel-de-ville (1771), the prefecture 
(175^-1764)1 the college, once a Jesuit establishment, and a train- 
ing college which occupies the Augustinian abbey of Toussaints 
(i6th and 17th centuries), are noteworthy civil buildings. The 
houses are generally ill-built, but some old mansions remain. The 
town is the seat of a bishop and a prefect, has tribunals of first 


instance and of commerce, a chamber of commerce, a board of 
trade-arbitrators, a museum and a library. The principal industry 
is brewing, which is carried on in the suburb of Marne. Galleries 
hewn in a limestone hill are used as store-houses for beer. The 
preparation of champagne, the manufacture of boots, brushes, 
wire-goods and wall-paper also occupy many hands. There is 
trade in cereals. (X.) 

Battle of Chfilons. — ^The battle of the Catalaunian Plains, 
“fierce, manifold, huge, stubborn, without its like in the history of 
times past” (Priscus), was fought between Attila and the Roman 
Aetiu.s in 451 a.d. 

The Huns had crossed the Danube in the first quarter of the 
fifth century. Uldin, their leader was driven back by the soldiers 
of Byzantium; but by 424 the Byzantine court was paying the 
Huns a tribute of 35olb. of gold. Some ten years later Attila, 
nephew of a king who had brought the Huns to some rough unity 
of predatory purpose, became joint ruler with his brother, Attila. 
a typical Kalmuck in appearance, thereupon began a career of 
plunder. In another ten years he had forced the eastern empire 
to multiply sixfold the annual tribute. In six more years he had 
become lord of the lands north of the middle and lower Danube, 
and wasted the northern Balkan country. He forbade his Huns and 
Germans subject to him to take service in the imperial armies. 
The western Roman armies had long ceased to find their soldiers 
from within the frontiers; therefore Attila could cut off one of the 
main .supplies of men. 

Aeiiub had been no enemy of the Huns, and had used them 
to make an end of the Burgundian kingdom about Worms (whence 
the Nibelungenlied). In 450 a good .soldier, Marcian, became 
cmpt?ror of the East, and refused to pay the Hunnic tribute. A 
few months earlier a discontented Roman princess had given 
Attila a pretext for turning to that quarter of the world which 
he had not yet plundered. Justa Gratia Honoria, sister of the 
emperor X’alentinian HI. had plotted with a lover to take the 
throne. The plot was discovered; Honoria was married to a 
respectable and harmless senator. Honoria boldly sent to Auib 
for help, with her ring to .show from what quarter the message 
came. Attila took the ring to mean that Honoria would bt* his 
wife. The time was good for using this claim; Gaiseric, king of 
the Vandals, fearing an attack from the Visigoths in southwest 
Gaul, had asked for Attila’s alliance. 

In 451 Attila led into Gaul a host of Huns, Alans and tribuLiry 
Germans. Two parties were disputing the kingship of the Fnmks 
on the Rhine; one group joined the Huns, and thereby decided 
Attila ’s route. On April 7 this host plundered Metz, and thence 
moved slowly towards Orleans. Aetius had not crossed the Aljb 
in time to hold the Rhine; nor could he do much without Visi- 
gothic help. The fall of Orleans would leave the way open across 
the Loire to the Visigothic lands; therefore the Visigoths listened 
to Aetiu.s' messengers. An army of Romans (that is, of Romanized 
Germans) and Visigoths marched to save Orleans. Legends of 
the prowess of a Christian bi.shop (the legend of St. Genevieve 
is of the same time) have clouded over the histoiy of the a'tack 
upon Orleans. But the town was on the point of falling when 
Aiitiu.s and Theodoric, the Visigothic king, forced the Huns to 
retire. 

Attila took the road northwards to Troyes and collected his 
forces on the plains well fitted for his cavalry. Chalons has been 
named as the chosen battlefield ; but the campi Catalaunici in- 
clude most of Champagne. The best chroniclers speak of a cer- 
tain “Mauriac place.” There was a Moirey west of Troyes, and 
there is a Mcry-sur-Seine where bones, weapons and gold orna- 
ments have been found. Here, about sixteen miles north-w'cst of 
1 royes, some scholars think must be the “Mauriac place” and tl® 
tomb of Theodoric. On the night before the battle those Franks 
who favoured Aetius broke through to him after a slaughter of 
15,000 men. Before the day began Attila took the voice of his 
augurs; the Huns would be beaten (a likely prophecy about * 
retreating tribal host), but the enemy leader would fall. Attil* 
could get another army; the empire had not another ActiuSi 
nor would anyone else be likely to keep together the Visigoths 
and Romans. By delaying until 3 p.m. Attila planned to secure 
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bis retreat in the darkness. The chroniclers say that on one side 
the held sloped towards a slight hill; for this hill the armies 
iought. In the place of honour on the Roman right were the 
Visigoths; on the left Aetius, and with him as a hostage, Thoris- 
niund son of Theodoric; in the centre, enclosed by more trusted 
troops were the Alan auxiliaries of the Romans. Aetius hoped 
that the Huns might try to drive in this centre, for Attila kept in 
the midst of bis Huns, and set the Ostrogoths and Gepidae on 
the left, and on his right the lesser German allies. Here was the 
decision. Aetius seized the hill; his Alans were forced back, but 
now he could take the Huns on one flank, while on the other the 
\'isigoths attacked. Thus the victory in this last great battle of 
wesicm Roman power was won by the tactics which Hannibal 
had used at Cannae. 

The Huns expected another attack, since in the immense 
slaughter Theodoric had been killed but Aetius was alive. Attila, 
within his ring of wagons, prepared for death; but Aetius feared 
a camp of desperate men whose strength was in their archery. 
Nur was he willing to secure in Gaul a Visigothic predominance 
Girainst which the Huns might yet be his allies. He persuaded 
'I'horismund to hasten to Toulouse, lest his brothers should take 
his inheritance. Attila escaped to ravage Italy in 452, and to die, 
or be murdered in a drunken sleep in 453. Was this battle of the 
•‘Mauriac place,” one of the world’s decisive battles? The Huns 
showed nothing of the fruitfulness of the Germanic peoples who 
L.iiiie within the Empire, and their power could scarcely have 
survived for long the death of a king who was as rare as a 
Sdadin among the Kurds. A son of Attila and Honoria might 
h.ivi' been another Aetius, if Attila’s other sons had not put him 
tc (It alh; but the coming of the Huns was only an episode before 
tlu greater confusion of the dark ages, before the victory of 
CihuJes Martel, and the splendour and dominion of Charlemagne. 

(E. L. W.) 

CHALON-SUR-SAONE, an industrial town of east-central 
Traix e, capital of an arrondissement in the department of Sadne- 
ci -Loire, 81 mi. N. of Lyons by the P.L.M. railway. Pop. (1946) 
It is a well-built town, with fine quays, situated on the 
right i)ank of the Saone at its junction with the Canal du Centre. 
A 15th century bridge with 18th century obelisks, leads to the 
siiluirb of St. Laurent on an island in the river. Chalon-sur-Saone 
ii> jdcntiiicd with the ancient CabiUonum, an important town of 
the .Vedui. It was chosen in the 6th century by Gontram, king 
of burgundy, as his capital. The bishopric, founded in the 4th 
ccniury, was sui)pressed at the Revolution. In feudal times 
C'inlon was the capital of a countship. In 1237 it was given in 
cxvhange for other fiefs in the Jura by Jean le Sage, whose 
(it S' endants nevertheless retained the title. Hugh IV, duke of 
burgundy, the other party to the exchange, gave the citizens a 
conuiiunal charter in 1256. The town resbted a division of the 
Austrian army in 1814. 

1 Ijc church of St. Vincent, once the cathedral, dates mainly 
from ihe 12th to the 15th centuries, and has a choir in the 13th 
century Burgundian style. The old bishop’s palace dates from 
the i5ih century. The church of St. Pierre, with two lofty 
steeples, is late Z7th century. Chalon preserves remains of its 
ancient ramparts and a number of old houses. It is the seat of 
a sub-prefect and a court of assizes, and has tribunals of first 
iusiancc and commerce and a chamber of commerce. Chalon 
ranks next to Le Creusot among the manufacturing towns of Bur- 
guufly.^ Its position at the junction of the Canal du Centre and 
the Saone, and as a railway centre for Lyons, Paris, Dole, Lons- 
k-Saunicr and Roanne, brings it a large transit trade. The found- 
ing and working of copper and iron are its main industries; the 
wrge engineering worlu of Petite-Creusot, a branch of those of 
Lc Creusot, construct bridges, tug-boats etc., and there are chem- 
ical works, straw-hat factories, oil-works and tile-works. It is a 
busy corn-market and trades widely in wine, grain and timber. 

CHALXJKYA, the name of an Indian dynasty which ruled in 
Jbe Dcccan from ad. 550 to 750, and again from 973 to 1190. 
jhe ChaJukyas claimed to be Rajputs from the north. The 
yna&ty was founded by a chief named Pulakesin I, who mastered 
^ luwn of Vatapi (now Badbnii in tbe Bijapur district) about 


550. His sons extended their principality east and west; but 
the founder of the Chalukya greatness was his grandson Pulakesin 
II, who succeeded in 608 and established as his viceroy in Vengi 
(609) his brother Kubja Vishnuvardhana, who in 615 declared 
Ms independence and established the dynasty of Eastern Chaluk- 
yas, which lasted till 1070. In 620 Pulakesin defeated Harsha 
(9^.v.), the powerful overlord of northern India, and established 
^e Nerbudda as the boundary between the South and North. 
He also defeated in turn the Chola, Pandya and Kerala kings, and 
by 630 was beyond dispute the most powerful sovereign in the 
Deccan. In 655 the Chalukya power was restored by Pulakesin’s 
son Vikramaditya I.; but the struggle with the Pallavas continued 
until, in 740, Vikramaditya II. destroyed the Pallava capital 
In 750 Vikramaditya’s son, Kirtivarman Chalukya, was over* 
thrown by the Rashtrakutas. 

In 973, Taila or Tailapa II. (d. 995), a scion of the royal 
Chalukya race, succeeded in overthrowing the Rashtrakuta king 
Kakka II. He was the founder of the dynasty known as the 
Chalukyas of Kalyani. About a.d. 1000 a formidable invasion 
by the Chola king Rajaraja the Great was defeated, and in 1052 
Somesvara I., or Ahamavalla (d. 1068), the founder of Kalyani, 
defeated and slew the Chola Rajadhiraja. The reign of Vikra* 
maditya VI., or Vikramanka, wMch lasted from 1076 to 1126, 
formed another period of Chalukya greatness. In 1156 the com- 
mander-in-chief Bijjala (or Vijjana) Kalachurya revolted, and 
he and his sons held the kingdom till 1183, when Somesvara IV 
Chalukya recovered part of his patrimony, only to succumb, c. 
1190, to the Yadavas of Devagiri and the Hoysalas of Dorasa- 
mudra. Henceforth the Chalukya rajas ranked only as petty chiefs. 

Bibliographv. — ^J. F. Fleet, Dynasties of the Kanarese Districts 
(Bombay, 1896) ; R. G. Bhandarker, “Early History of the Deccan/' 
Bombay Gazetteer, vol. i, part ii (1896); Vincent A. Smith, Early 
History of India, ed. by S. M. Edwardes (Oxford, 1924) ; D. C. Gan- 
guly, Tke Eastern Cdlukyas (Benares, 1937). 

Cl^UMEAU is a word having several different musical 
meanings (from Lat. calamus, a reed). Thus it is the name of an 
obsolete wind instrument, with a single beating reed, of the 
clarinet type; and also of a later instrument, with a double reed, 
which developed into the oboe. It is used also for the deepest 
notes of the clarinet and further, in its German form of Schalmey 
or Schalmei, for the chanter of the bag-pipe and for an old kind 
of organ stop of chalumeau-like quality. 

CHALYBAUS. HEINBICH MORITZ (1796-1862), Ger- 
man philosopher, was bom at Pfaffroda in Saxony. He lectured 
at Dresden on the history of German philosophy, and in 1839 
became professor in ELiel university, liis first published work 
Historische Entwickelung der spekulaHven Pkilosophie van Kant 
bis Hegel (1837, Eng. tr. 1854), still ranks among the best expo- 
sitions of 19th century German thought. His chief works are 
Entwurf mnes Systems der Wissenschaftslehre (Kiel, 1846) and 
System der spekulaHven Ethik (1850). 

See Uberweg, Crundriss der Gesch. der PkUosopkie, Bd. iv. (1923). 

CHALYBITE: see SiDEsns. 

CHAM, a Muslim tribe of Indo-( 3 iina, rather dark skinned 
with Oceanic affinities, practising circumcision but with 
strong traces of Hinduism, phallic worship and animism sur- 
viving in their beliefs and customs. Thus they believe in a 
plurality of souls, eighteen of which are mortal, attached to each 
individual, and associate the departure of the soul at death with 
the flight of a bird. They bury their dead close to their best 
rice fields, and have a series of ceremonies depending on the 
operations of the agricultural year; the reaping of the rice crop 
must be initiated by a woman. In the family the matrilineal 
system is still followed. Children are given opprobrious names, 
probably to obviate the malice of the spirits. Speech is tabu when 
collecting the valuable “eagle wood” {aguUaria agallocha), and 
invulnerability is procured by anointing the body with human 
bile. The Cham are fond of regattas and boat races, and play 
chess using canoes instead of bishops. The language of the tribe 
is connected with Cambodian and with Oceanic tongues and, like 
the dolichocephaly of its speakers, and their customs, suggests 
an Indonesian basis for the tribe. 
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See Baudesson, Indo-China and its Primitive People (igig) ; Leuba, 
Les Chams et leur Art (1Q23). 

CHAMBA, a municipality, tehsil ('administrative siibdixi- 
sion) and district in Himachal Pradesh, northern India. Chamha 
town (pop., 1951, 6,858) is situated above the Ravi gorge. 

Chamba Tkhsil (area 1,429 sq.mi.) had a population in 1951 
of 75,970. 

CiTAMBA District (area 3,135 sq.mi.; pop., 1951, 176,050) cor- 
responds almost exactly with the former princely state of that 
name. The state was founded in the 6th century: it was some- 
times subject to Kashmir and later to the Mogul empire, but was 
always in practice autonomous. Tt was brought under British in- 
fluence and declared independent of Kashmir in J846; and was 
controlled under British paramount cy through the Punjab agency 
(Lahore residency). On April 1 5, 1948, it was merged with Hima- 
chal Pradesh, forming that state’s isolated northwestern tract. 
The di.strict is wholly mountainous, reaching above the snowline 
in cast, north and centre. 

CHAMBER, THE KING’S, the camera regis, was, in the 
later middle ages, an important financial office. In origin it was 
the king\s bedroom, with cupboards and chests for clothes and 
valuables. The servants in charge of this room, the king’s cham- 
berlains as they were called {see Chamberlain), were in such 
close touch with the king that they were often ccmsultcd and 
employed by him on matters not .strictly within their province. 
Thus, the king’s chamber was, from the beginning, something more 
than mere sleeping quarters. It was an office where the king at- 
tended to private and public business alike, the greater jiart of 
w'hich related to finance, and a storehou.se for jewels, money and 
archives. From it, the lirst department to grow up within the 
royal household (g.v.), there sprang many mediaeval and mod- 
ern mini.stric.s of state. Not only in England but throughout 
western Europe kings and magnates had their chamber, the chum- 
hre des compies of the kings of France and the camera apostolha 
of the [)opes being cases in point. 

In England the reconstruction following on the Noiman Con- 
quest provided the monarchy with a regular income from taxation, 
the collection and administration of w-hich threw upon the cham- 
ber so much extra work that it became concerned primarily with 
finance. A hierarchy of clerical and lay officials came into being 
to assist the original staff. But, whereas in Europe generally, for 
example in the papacy and in France, the camera curiae, the 
chamber of the court, was the sole treasury of the state, in Eng- 
land by the 12th century, the king’s chamber had develoiied a 
branch to deal with the finances of the kingdom as opposed to 
the more personal finances of the king. This was the exchequer 
(q.v.), the first department of the household to become a public 
otike. It soon superseded the chamber, which then found itself 
once more a simple domestic and court office, although certain 
moneys continued to be paid to it rather than to the exchequer. 
The activities of the chamber were curtailed still further in the 
13th century by the growth of a second offshoot, the king’s 
wardrobe (jc<? Wardrobes), by which it was ultimately replaced 
as the chief financial and administrative office of the household. 
Yet the chamber persisted, responsible to the king alone and 
overlapping the jurisdiction of both exchequer and wardrobe. 
Though its former power had been whittled down to authority 
over only the intimate financial needs of the king, there w^ere 
several attempts to give it a foremost position in admini.stration. 
Some of them, especially those of Edward II, Edward III and 
Henry VII, achieved considerable success. 

Faced by a hostile baronage which sometimes dominated the 
chief public offices and interfered in the government of the royal 
household, Edward II turned to the chamber to secure inde- 
pendence of aristocracy, parliament and exchequer. To finance it 
adequately he allotted to it the management and income of certain 
lands which fell into his hands. The forfeited estates of the Tem- 
plars (q.v.) were the lirst large block of lands to be brought under 
the authority of the chamber (1309). In 1322 the confiscation 
of the (Kissessions of certain rebellious magnates, known as the 
*kontrariants,” put into Edward’s power many more lands, which 
were soon reserved to the chamber, although only for a few 


months. The chamber staff was increased to discharge the duties 
involved in the care of an estate, and the secret seal fostered by 
Edward II in opposition to the privy seal (see Seals: Small), 
which the barons strove to control, was entrusted to it. In the 
schemes of the younger Hugh Despenser, made king’s chamberlain 
in 1322, the chamber played a leading part, but its progress was 
checked by Edward II’s deposition, and its lands transferred to 
the exchequer. 

In 1332 Edward III revived the chamber on the lines indicated 
by Despenser, and gradually placed a large number of lands at 
its disposal. A special seal, the griffin {^ee Seals: Small), was 
set up for their service and the regular staff was again augmented. 
Edward Ill’s need, however, differed from that of his father. 
Instead of an alienated baronage to contend with, Edward 111 
had a foreign enemy, France, against whom all parties were united 
Con.sequently he had less inducement to cultivate the chamber for 
purely prerogative purposes. His chamber seems to have met lit- 
tle unfriendly criticism, and, in the first phase of the Hundred 
Years’ War, had a fair opportunity of proving its worth. Durinp 
the early campaigns, its chief officers took a conspicuous share in 
administration at home as well as with the armies abroad. But the 
estate upon which it largely relied disaptK)inted expectations, 
most of the proceeds being swallowed up by the costs of its 
administration. Without considerable funds the chamber was. 
crippled. In 1355-56, therefore, the e.state was given up, and for 
it an annual sum of 10.000 marks (£6.666, 13.^. 4^.) payable by 
the ext:he(|ucr. wa.s substituted. I'his, the certum (fixed amount), 
was suf>i>lemcnU.*d. as before the estate revenue had been, by 
casual receipts from the exchequer and elsewhere. Although the 
chamber wn.s btill an=^wcrnble only to the king, its utility as an 
instrument of preiogative was diminished by this close dependence 
upon the exchequer. A further limitation was its total lack of 
skilfully (ievi'^fd, ucll-tricil machinery to enforce its authority, 
for the griffin .seal and the organization set up to administer the 
lands disappeared along with the estate. If, for the rest of Ed- 
ward ni’s reign, the cliamber occupied a recognized, amply en- 
dowed place in the admini.stration, it was definitely subordinated 
to the exchequer. It was the royal privy purse, and a means 
whereby the king’s will could be communicated to other depart- 
ments, but little more. 

On the arce.s.sion of Richard 11 , a child with few fiersonal ex- 
penses, the king’s chamber suffered a natural relajise. When, in 
1380, it was re.stored to something of its old dignity, the policy 
of ^355^56 was adopted, and a yearly allowance was granted to it. 
first from the customs, then, two years later, from the exchequer. 
On this certum, at most not more than two-thirds of that en- 
joyed under Edward III, the chamber was mainly dependent to 
the end of the 14th century, though in some years large casual 
payments were received. Such an office was valueless to a des- 
potically minded king, and Richard 11 seems never to have 
thought of making it a chief instrument of his prerogative. Yet 
chamber officials figured prominently among his confidants, and 
it was in his reign that the office of king’s secretary {see Skcke- 
TARY OF State) assumed definite shape, the final result being the 
withdrawal from the chamber of the secrefary and his seal, the 
signet {see Seals: Small), the successor to the secret seal. 

Of chamber history in the greater part of the T5th century 
little is known, but the office lived on. Then, in the restoration 
of financial stability after the Wars of the Roses {q-v,), Heniy* 
VII advanced it to a position of supreme imixirtance. Although 
he began to put the exchequer into working order, he wanted 
some less rigid, less elaborate machinery to supply him at oiuc 
with the steady income necessary to strengthen government and 
throne. Like Edward II and Edward III he had recourse In 
the chamber as the most suitable instrument and one that was, be* 
sides, entirely in his control. Forfeited estates and crown lands 
were once again reserved to it, and other moneys were paid to it 
instead of to the exchequer. A new staff grew up, and to the daily 
labours of the regenerated office the king gave constant oversight. 
Unlike the Edwards, Henry was able to make the chamber cf* 
fective, for, although he too diverted to the chamber revenues 
ordinarily paid and accounted for to the exchequer, and imposed 
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upon it functions tedmicaUy bdongbig to the exchequer, the ex- 
chequer’s extreme weakness, due to dvil war, prevented remon- 
strance from that quarter. 

Soon after the death of Henry VII., however, the exchequer, 
grown stronger, tried to insist that issues formerly paid to it, 
and accounts customarily rendered to it for audit, shoidd still 
follow those rules, and not go to the chamber. In reply to this 
claim Henry VIII. induced parliament to recognize Ids father’s 
system. Thus the chamber, already possessing wider influence 
than in the 14th century, seemed well on the way to recapturing 
its original position in the State. But Henry VIII., hard-working 
as he was, attended less to the routine of government than Henry 
Vll., and the exchequer slowly deprived the chamber of all its 
newly given power. When the exchequer had recovered from the 
effects of the Wars of the Roses, not even Henry VIII. himself 
could maintain for the chamber the supremacy won under the 
guidance of Henry VII. Yet it was not until Mary’s reign that 
the exchequer regained its traditional status, and then it was an 
exchequer changed at heart. From the end of the 13th century 
the chamber’s rise and fall was chiefly determined by the weak- 
rtess or strength of the exchequer. By taking over the best the 
chamlier had to offer, the exchequer rendered it harmless for all 
lime. There was no subsequent attempt to revive the work of 
ihat department, and only a memory of past glory is preserved in 
the office of the modem lord chamberlain (g.r;.). 

Rtbuography. — ^T. F. Tout, The Place of the Reign of Edward 11 . 
in hngUsh Ilislory (1914, bibl.) ; A. P. Newton, *The King’s Chamber, 
under the Early Tudors,” English Historical Review^ xxxii (1917) ; 
T. F. Tout, Chapters in the AdnUnisirative History of Mediaevd Eng~ 
hind (vt)lsi-vi. 1920-33) tD. M. B.) 

CHAMBERLAIN. ARTHUR NEVILLE (1869-1940), 

l^nLish politician, was born March 18, 1869, the son of Joseph 
C'hamhcrlain by his second wife. Educated at Rugby and Mason 
(')iicgc, Birmingham, he was successful in business in Birmingham 
:uul wa.s lord mayor in 1915-16. 

After serving on the central board of control of the liquor 
tniilic and as director of national service during World War I., he 
luTame M.P. for the Lady wood division of Birmingham in 1918, 
v\:iv postmaster general from Oct, 1922 to March 1923, and then 
riiiriistcr of health. 

In Aug. 1923 he was made chancellor of the exchequer, but the 
rnment fell before he could pre.scnt a budget. Again health 
itunisler in 1924, he carried out useful pension, housing and pure- 
io(id reforms. In 1931 he again became chancellor of the 
:Mhcqucr, retaining office until he succeeded Baldwin as prime 
minister in May 1937. 

During his premiership, Chamberlain had to face a profound 
crisis in Europe, and to meet the growing might of nazi Germany. 
His aim was to ward off the danger of war by acquiescing in what 
he considered to be reasonable German demands, and this policy 
<>! appeasement reached its climsix in the Munich agreement of 
>cpt. 30, 193S, and the joint Anglo-German declaration of inten- 
' ion not to war on each other. 

Chambcrliiin held that “peace in our time” was assured by this 
agreement, and as such augury it was hailed by his country. But 
Hitler's abrogation of the Munich agreement six months later with 
the complete absor()tion of Czechoslovakia proved these hopes 
to be illusory. Chamberlain then declared that Britain would op- 
pose further nazi aggression by force and gave a guarantee of 
assistance to Poland (March 31, 1939). It was never clear how 
this guarantee could be made effective, however, for during the 
simimer of 1939 the government failed to come to an agreement 
t^ith Russia, the only power which could materially have helped 
i’oland. After the Russo-German agreement of Aug. 1939, the 
Oc^rman attack on Poland forced Chamberlain to declare war on 
tjermany on Sept. 3, 1939. 

Though essentially a peacetime leader, Chamberlain remained 
prime minister during the period of the “phoney” war, but the 
niilitary debacle in Norway and the German attack on the Low 
^ountries and France forced him to resign on May 10, 1940, in 
favour of Winston Churchill (g.v.). He was appointed lord presi- 
dent of the council and remained in the cabinet until Oct. 3, when 
he resigned this office and the leadership of the Conservative 


party because of ill-health. On Nov. 9, 1940, he died, a dis- 
illusioned man who had seen destroyed all his hopes of maintain- 
ing peace in Europe. (C. M. Cl.) 

CHAMBERLAIN, SIR (JOSEPH) AUSTEN (1863- 
1937)1 the eldest son of Joseph Chamberlain (g.v.) and of first 
wife, Harriet Keniick, was bom at Birmingham on Oct. 16, 1863. 
He was educated at Rugby and Trinity College, Cambridge, and 
afterwards studied in Paris and Berlin. During the early stages of 
the Home Rule controversy he acted as his father’s private secre- 
tary, and in 1892 was returned unopposed as M.P. for East Wor- 
cestershire. This seat he held until 1914, when, on his father’s 
death, he succeeded him as a member for West Birmingham. “I 
was bom in Birmingham,” he said when he was given the freedom 
of that city in 1926. “1 was bred in Birmingham; Birmingham is 
in my blood and in my bones, and wherever I go and whatever 1 
am, 1 shall remain a Birmingham man.” 

]ffis maiden speech drew from Gladstone the famous compli- 
ment, uttered in his father’s presence, that it was one which must 
have been “dear and refreshing to a father’s heart.” After a 
short apprenticeship as a private member, he was a civil lord of 
the Admiralty (1895-1900), financial secretary to the Treasury 
(1900-2) and postmaster-general (1902). This rapid promotion 
was not due merely to the towering influence of his father, dur- 
ing the days of his great colonial secretaryship. Though the son’s 
powers were of a solid rather than of a showy order, his adminis- 
trative ability and his cogency in debate steadily developed with 
opportunity. His command of clear statement was exceptional; 
and he could be unexpectedly formidable in defence. In 1903 he 
was promoted to the chancellorship of the Exchequer. He ardently 
espoused his father’s fiscal policy of tariff reform, nor did he 
slacken in its advocacy when Joseph Chamberlain left the Bal- 
four administration in order to prosecute, with less embarrass- 
ment to the prime minister, his unofficial campaign. Unfriendly 
critics suggested at the time that the son’s promotion to the second 
post in the Government was made in the hope of continuing his 
father’s activities within reasonable bounds and preventing the 
threatened rupture in the party. This is not an adequate view. 
The father outside the Cabinet, like the son inside it, wished not 
to rupture their party but to convert it as a whole to the new doc- 
trine of closer Imperial economic union and tariff-defence at home 
against foreign protection. Austen Chamberlain remained at the 
exchequer till the Unionist debacle at the polls in 1906 and there 
acquired the reputation of being a dcpartmcnlalist of the best 
Victorian type — safe, cautious, hard-working, and signally loyal 
to his associates. This loyalty was unflinching and more than once 
self -sacrificial. 

During the long Liberal domination from 1906 to the World 
War Austen Chamberlain consolidated his position as a Unionist 
leader and gained the high esteem of all parties. He suffered, 
however, a great disappointment when Balfour, faced by the dis- 
content and revolt of the rank and file, resigned his leadership of 
the Unionist parly in 1911. Austen Chamberlain's claims to the 
succession were well supported. But a slightly stronger section 
favoured the claims of Walter Long, and as neither would yield to 
the other, both honourably agreed to the election of Bonar Law. 

When the first Coalition Government was formed, in 1915, 
Austen Chamberlain entered Asquith’s Cabinet as secretary of 
state for India, and held this post until 1917, when he resigned in 
consequence of the Government’s decision to submit to a judicial 
investigation the charges and criticisms embodied in the report of 
the Mesopotamia commission. In his view the public interest and 
his personal honour alike required his resignation, though not one 
of the charges referred to him. The official responsibilities for 
the “horrible break-down” of the hospital arrangements during 
the first advance on Baghdad were incurred without his personal 
knowledge. His insistence on resignation was over-scrupulous, 
but showed that his views of what principle and loyalty demand 
were stricter than the normal. He did not long remain out of 
office. In April 1918 he became a member of the War Cabinet and 
after the Ai^stice returned to the chancellorship of the Exchequer 
in succession to Bonar Law. His guiding principle during the 
pMt two years was to strengthen British creffit and pay off debt. 
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and to that end be called upon the taxpayer to make un- Britain also was the first in the field with pnroposals for large and 
prrcedentcdly heavy sacrifices, especially in respect of income tax, increasing concessions to Chinese nationalism, 
super-tux and excess profits duly. At the Treasury in a very Brit- In May 1927 he reluctantly broke off relations with Russia 
ish way he preserved an iron tradition of fiscal integrity. after the Arcos raid, when it became dear that Bobhevism was 


In 1921 Bonar Law's failing health caused his withdrawal from 
active politics. Austen Chamberlain stepped into the vacant 
leadership of the House of Commons amid general acebmation. 
1"he post carried with it the virtual promise of the leadership of 
the Conservative jxirty, ten years after the frustration of that 
chance in 1911. But the restraints and compromises of coalition 
had already begun to be irksome to many Conservatives, who 
distrusted the direction in which the Liberal prime minister of 
the Coalition was leading them. Austen Chamberlain, as lord privy 
seal and louder of the House, found that his staunch loyalty to 
his chief was bringing him into disfavour with many of the Con- 
servative rank and file. The complaint was that he did not stand 
up to Lloyd George with sufficient firmness and that he sacri- 
ficed too many Conservative principles. This feeling was sharply 
intensified when Austen Chamberlain took a leading part at the 
end of 1921 in the startling settlement with Sinn Fein and the 
establishment of the Irish Free State. He pleaded boldly and elo- 
quently for this “act of faith.” He had been, indeed, the first to 


viobting normal diplomatic rules both in China and Britain. In the 
summer he initbted discussions with Sarwat Pasha for an Anglo- 
Egyptian treaty of alliance. A nine months’ effort was thwarted early 
in 1928 by Cairo's repudbtion of Sarwat and the emergence of Nahas 
Pasha as his successor. The failure of the three-Power naval confer- 
ence at Geneva in July was not directly his responsibility. During the 
winter of 1937-28 and up to the summer of 1928 hb general policy was 
concerned with a con.sideration of Kellogg’s proposal for a Peace P:i( i. 
which he supported with some reserves as to interpretation, thoui^h 
wholly endorsing its principle. The Pact was duly signed in August. 
In the autumn of 1928 illness forced him to take a long sea voyage 
through the Panama Canal to Califomb and thence through Canada 
homewards. His health had been rapidly restored, but in his abseiuc 
the Foreign Office was widely attacked for its effort— wrapped in need- 
les.s mystery— to concert with France joint suggestions to America on 
the subject of naval limitation. Public criticism made an end of this, 
method, for which the Admiralty and the Cabinet generally were 
mainly responsible. Sir Austen died Mar. 16, 1937. 

Bzbliograthv.— George Glasgow, From Dawes to Locarno (zq?;;]- 
A. J. Toynbee, C. A. Macartney and others, Survey of Jntematwnd 
A Fairs (1926) ; Sir A. Chamberlain, Peace in Our Time: addresses tin 
Europe and the Empire (1928). 


suggc.st to the prime minister that a choice had to be made be- 
tween negotiations with the rebels and a thorough reconquest of 
Ireland. 

Most of the Conservative party accepted the treaty with re- 
luctance and with forebodings. Party confidence in Austen Cham- 
berlain was further weakened by his steady refusal to listen to 
suggestions that fidelity to Conservative principles required him 
to lead his party out of Coalition bondage into party independence 
and freedom. His view, shared by his principal Conservative col- 
leagues in the Lloyd George administration, was that Coalition was 
still necessary to deal with the difficult problems of the jwst-War 
period and not less to obviate the dangers of a socialist govern- 
ment, which, without co-operation between the two older parties, 
could not in their view long be averted. When, therefore, the dis- 
contented Conservative Dichards carried their revolt to success, 
and at the Carlton Club meeting on Oct. 19, 1922, offered the 
leadership to Bonar Law— who accepted it— Austen Chamberlain 
once more saw the ruin of his highest chances in politics. He and 
those of his colleagues who shared his views and quitted office with 
Lloyd George, naturally had no place in Bonar Law’s Cabinet. 
He remained a private member during Baldwin's first administra- 
tion and during the short period of the succeeding Labour Gov- 
ernment. The dissensions in the Conservative party were gradu- 
ally healed. When Baldwin formed his second administration, at 
the end of 1924, the post of foreign secretary was accepted by 
Austen Chamberlain. Then began a new stage of his career. Thir- 
teen days after he entered on his duties at the Foreign Office (f.e., 
on Nov. 20, 1924) Sir Lee Stack, governor general of the Sudan 
and Sirdar of the Egyptian army, was murdered in Cairo. The re- 
sultant situation was handled by Austen Chamberlain with a 
promptness and firmness that prevented further trouble, and at 
once established his own prestige as foreign secretary. Without 
delay he applied himself, at the beginning of 1925, to the remark- 
able diplomacy which produced the Locarno treaties. That diplo- 
macy was pursued throughout the year, and it was mainly due to 
Lis moral earnestness and determination (for the sceptics 
abounded) that the treaties were initialled at Locarno on Oct. i6, 
Austen Chamberlain’s birthday. For the nature of those 
treaties see Locarno, Pact of. For the part he had played in this 
big step towards post- War reconciliation in Europe, Chamber- 
lain received the Garter on Nov. 30, 1925 and the Nobel prize for 
peace in the same year (jointly with Charles G. Dawes). He in- 
creased the general pacific tendency in Europe by making the 
League of Nations a first consideration of his policy, himself at- 
tending all the meetings of the Council and Assembly. Germany’s 
entry into the League in September 1926 was an event for which 
he personally was entitled to much credit. In 1927 his policy in 
the Chinese crisis was both conciliatory and strong. A military 
force was sent out to safeguard against possible attack and an- 
archy the great commercial community of Shanghai, but Great 


CHAMBERLAIN, CHARLES JOSEPH (1863-1943), 
U.S. plant morphologist and cytologist, was born near SuUiv.n’ 
Ohio on Feb. 23, 1863 and educated at Oberlin college, graduating 
in 1888. Most of his life he was connected with the University of Ch». 
cago, from which he obtained the degree of Ph.D. in 1897 and Sci D 
in 1923. He became instructor in 1901, spent one year in Bonn, Git- 
many where he worked in the laboratory of Prof. Eduard Strasburrf i. 
and after his return, was appointed assistant professor in 1907, assoiiiuo 
professor in 1911 and was professor of plant morphology and cytolo.Tv 
from 191S until his retirement in 1931. He was fundamental in orRan- 
izing botanical laboratories and was in charge of them from the begii,, 
mng. His interest in morphology and life histor>' of cycads caused him 
to make many exploring trips which resulted in the assembling of ihr 
most extensive and complete collection of living cycads in the grt in. 
houses of the university. He visited Mexico in 1904, 1906, 1908 aiu’ 
1910 and made a long journey in 1911-13 to New Zealand and Au-*- 
tralia, returning through South Africa. In 1914 and 1933 he collcited 
m Cuba. He died on Feb. 5, 1943. 

include Morphology of Spermatopkytes (iqoi); 
Morphology of Angtosperms (1903) and Morphology of Gymnosperm 
(1910, cd. 2, 1917) all in collaboration with J. M. Coulter; amone his 
other works are Methods in Plant Histology (1901, ci 1033) and 
Gymnosperms, Structure and Evolution (1935). 

See Bot. Gaz„ vol. civ (1943) and Chronica Botanica, vol. vii (1Q4O. 
CHAMBERLAIN, JOSEPH (1836-1914), British States- 
man, third son of Joseph Chamberlain, master of the Cordwainers 
Company, was born at Camberwell Grove, London, on July 8 
1836. His father carried on the family business of boot and ilmc 
manufacture, and was a Unitarian in religion and a Liberal in 
politics. Young Joseph Chamberlain was educated at Canonbury 
(1845-50), and at University college school, London (i8<jo- 
52). After two years in his father’s office in London, he was sent 
to Birmingham to represent his father’s interest in the firm ol 
Nettlefold, screw manufacturers. Nettlefold and Chamberlain em- 
ployed new inventions and new methods of attracting customers. 
After years of success Chamberlain himself, with daring but 
sure ability amalgamated rival firms so as to reduce competition. 
In 1874 he was able to retire with an ample fortune. Taking a 
more and more important part in the municipal and political life 
of Birmingham, in 1868 when the Birmingham Liberal Association 
was reorganized, he became one of its leading members. In 1869 
he was elected chairman of the executive council of the nev 
National Education League. He took an active part in education, 
started classes for his workmen, and himself taught history, 
French and arithmetic in a Unitarian Sunday school. In 1869 be 
TOs elected a member of the town council. He married in 1868 
^ first wife’s cousin, Florence Kendrick (d. 1875). 

In 1870 he was elected a member of the first school board for 
Birmingham; and for the next six years, and especially after 
1873, when hc^ became leader of a majority and chairman, he 
actively championed the Nonconformist opposition to denoinina- 
Uonalism. He was then regarded as a republican— the term signi- 
fying rather that he held advanced Radical opinions, which were 
construed by average men in the light of the current political 
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developments in France, than that he really favoured republican 
institutions for Britain. His programme was “free Church, free 
land, free schools, free labour.” At the general election of 1874 
he stood as a parliamentary candidate for Sheffield, but without 
success. Between 1869 and 1873 worked in the Birmingham 
town council for the realization of the projects of municipal 
reform preached by Dawson, Dr. Dale and Bunce (of the “Birm- 
iiipham Post”). In 1873 his party obtained a majority, and he 
vas elected mayor, an office he retained by re-election until June 
1S76. As mayor he had to receive the prince and princess of 
Wales on their visit in June 1874, an occasion which excited some 
curiosity because of his reputation as a republican; but the be- 
haviour of the Radical mayor satisfied the requirements alike of 
The Times and of Punch. 

Birmingham. — ^The period of his mayoralty was important 
for Birmingham it.sclf, and the stupendous energy which Cham- 
berlain brought to bear on evil conditions in Birmingham had 
repercussions in every municipality in the country. The confer- 
ence of local sanitary authorities summoned by him in 1874 and 
h('ld in Jan. 1875 was the beginning of the modern movement for 
belter and healthier organization of town life. In Birmingham he 
carried through the municipalization of the supply of gas and 
\v:iu*r, and the improvement scheme by which slums were cleared 
away and 40 acres laid out in new streets and open spaces. New 
iniiniupal buildings were erected, Highgate park was opened for 
rc'crcatioii, and the free library and art gallery were developed. 
'111! prosperity of modem Birmingham dates from 1875 and 1876, 
these admirably administered reforms were initiated, and 
l>\- iiis share in them Chamberlain became not only one of its 
r.iost popular citizens but also a man of mark out.side. An orator 
01 a practical but consummate type, cool and hard-hitting, his 
spare tigiire, incisive features and single eye-glass soon made him 
a t.ivoiirite subject for the caricaturist; and in later life his 
aggressiveness made his actions and speeches the object of more 
((. (iirovcrsy than was the lot of any other politician of his time. 
In ])rivute life his loyalty to his friends, and his *‘genius for 
iritiulship” (as John Morley said) made a curious contrast to 
hi-. « opacity for arousing the bitterest political hostility. It may 
be added here that the interest taken by him in Birmingham rc- 
rn.iiiud undiminished during his life, and he was the founder of 
BiriTiingham university (1900), of which he became chancellor. 

In T87O Dixon resigned his seat in parliament, and Chamberlain 
was returned for Birmingham in his place unopposed, as John 
Bright's colleague. He made his maiden speech in the House of 
C (luimons on Aug. 4, 1876, on Lord Sandon’s education bill. At 
tijis period, too, he paid much attention to the question of 
li(.c rising reform, and in 1S76 he examined the Gothenburg sys- 
len'. in Sweden, and advocated a solution of the problem in £ng- 
1: tid un similar lines. During 1877 the new federation of Liberal 
as'.ociiiiions, which became known as the “Caucus,” was started 
under Chamberlain’s influence in Birmingham, the results of which 
were clearly shown in the general election of 1880. 

Alter the general election of 1880 the Liberal party numbered 
3 IQ against 243 Conservatives and 60 Irish Nationalists. Glad- 
stone was compelled to recognize the services of the Radicals in 
thi‘ election by the inclusion of Dilke and Chamberlain, who were 
sworn allies, in the new ministry. They had resolved together that 
one of them must be in the cabinet. The prime minister had not 
contemplated the admission of either, and was determined not to 
have both. Chamberlain, willing to give the preference to Dilke, 
was himself chosen as president of the Board of Trade. Dilke 
became under-secretary for foreign affairs but, at the end of 1882, 
he too entered the cabinet as president of the Local Government 
hoard, and the alliance between the two rising ministers was 
more powerful than ever. The position of the Radicals in the 
KSSo-85 Government was extremely difficult. Gladstone natural- 
l.v turned rather to his old friends, Granville and Spencer, and 
little personal sympathy with the new men. Dilke and 
Chamberlain stood for more far-reaching social reforms at home 
their elder colleagues, and on foreign affairs there were many 
Qtnicultics. In Egypt Chamberlain demanded more vigorous 
i^casures after the massacre at Aloondria (1882), yet insisted 


203 

that the Government must not be tied to the bondholders’ inter- 
est, but must (pve legitimate effect to Egyptian nationalist aspir- 
ations. Again in Feb. 1884 he would have given instructions to 
Baring to arrange for the relief of the Sudan garrisons, but no 
steps were taken, and, when at last a much more elaborate expe- 
dition than that at first urged by Chamberlain was sent, it was 
too late to avoid the tragedy of Gordon. 

Irish Policy.^ — But the deepest fissure was on Irish policy. 
Chamberlain hated coercion, and held a positive view of Iri^ 
affairs. He made a personal effort in 1882 to heal the Irish sore. 
On the understanding that he would be disavowed if he failed, 
he was authorized to negotiate with Parnell and succeeded. The 
result was the “Kilmainham treaty.” Parnell, on May 2, 1882, 
was released from Kilmainham gaol, having agreed to advise the 
cessation of outrages and the payment of rent, while Gladstone’s 
ministry was to relax its coercive administration. Thereupon, W. 
£. Forster, the Irish secretary, resigned. His successor, the 
blameless Lord Frederick Cavendish, was immediately murdered 
in Phoenix park. This tragedy darkened the whole aspect of 
Irish affairs. Chamberlain, conspicuously marked out for the 
post of danger, was prepared to face the risk, but was not ap- 
pointed. He refused to allow the tragedy to divert him from a 
definitely remedial policy. £ventually in 1885, after indirect 
negotiation through Capt. O’Shea with Parnell, he placed before 
the cabinet a scheme for Irish government on lines of semi-Home 
Rule without weakening, however, the imperial connection. A 
“central council,” or national elective board was to be set up in 
Dublin, and Parnell was to forego obstruction to a bill which 
would reduce coercion to a minimum. The Irish bishops were 
thought to favour the plan. When these proposals for devolution 
came before the cabinet (May 9) all the peers, except Granville, 
voted against them; of the commoners only llartington opposed 
them. Proposals for a Coercion bill and a land purchase bill were 
then put forward. Dilke and Chamberlain resigned, the latter 
being definitely opposed to land purchase unaccompanied by local 
autonomy. But the resignations did not take effect before the 
Government was defeated on the budget (June 8). 

Both before and after the defeat Chamberlain associated him- 
self with what was known as the “unauthorized programme,” 
i.e., free education, small holdings for agricultural labourers, 
graduated taxation and local government. In June 1885 he made 
a speech at Birmingham, treating the reforms just mentioned as 
the “ransom” that property must pay to society for the security 
it enjoys. In October Chamberlain defined his ideas to Glad- 
stone. They were that local authorities must have the right of 
appropriation for public purposes, that a radical readjustment of 
taxation was necessary, and that ministers must be free to ad- 
vocate free education, even if some of their colleagues opposed it. 
At the general election of Nov. 1885 Chamberlain was returned 
for West Birmingham. The Liberal strength in the nation gener- 
ally was, however, reduced to 335 members, though the Radical 
section held their own; and the Irish vote became necessary to 
Gladstone if he was to command a majority. Chamberlain still 
had an open mind on the Irish question. He foresaw that be- 
tween Home Rule and separation there was but a step, and in a 
letter written on Dec. 26 he went so far as to discuss a federalist 
scheme for the British Isles with five separate parliaments. In 
December it was stated that Gladstone intended to propose 
Home Rule for Ireland, and when the new parliament met in 
Jan. 1886 Lord Salisbury’s ministry was defeated on the address, 
on an amendment moved by Chamberlain’s Birmingham hench- 
man, Jesse Collings, embodying the “three acres and a cow” of 
the Radical programme. Lord Hartington (afterwards duke of 
Devonshire) and some other Liberals, declined to join Gladstone 
in view of the altered attitude he was adopting towards Ireland. 
But Chamberhin — stipulating for liberty of judgment on the 
prime minister’s Irish policy when embodied in definite legisla- 
tive shape — entered the cabinet as president of the Local Govern- 
ment Board (with Jesse Collings as parliamentary secretary). 
On March 15, 1886, he resigned, explaining in the House of 
Commons (April 8), that while he had always been in favour of 
the largest extension of local government to Ireland 
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with the intcKrity of the empire and the supremacy of the im- 
perial parliament, and had therefore joined Gladstone when he 
believed that agreement might be possible, he was unable to 
recognize that the scheme communicated by Gladstone to his 
colleagues maintained those conditions. At the same time he was 
not irreconcilable, and invited Gladstone even then to modify 
the bill so as to remove the objections of Radical dissentients. 
This indecisive attitude did not last long, and the split in the 
party rapidly widened. At Birmingham Chamberlain was sup- 
ported by the local “Two Thousand,” but deserted by the 
national “Caucus” of the Liberal party and by its organizer, his 
own former lieutenant, Schnadhorst. In May the Radicals who 
followed Bright and Chamberlain, and the Whigs who took their 
cue from Lord Hartington, decided to vote against the second 
reading of the Home Rule bill, instead of allowing it to be taken 
and then pressing for modilications in committee, and on June 7 
the bill was defeated by 343 to 313, 94 Liberal Unionists — as they 
were generally called — voting against the Government. Chaml>er- 
lain was the object of the bitterest attacks from the Gladstonians 
for his share in this result ; and open war was proclaimed by the 
Home Rulers against the “dissentient Liberals” — the description 
used by Gladstone. The general election, however, returned to 
Parliament 316 Conservatives, 78 Liberal Unionists, and only 276 
Gladstonians and Nationalists, Birmingham returning seven 
Unionist members. W’hen the House met in August, it was de- 
cided by the Liberal Unionists, under Hariinglon’s leadership, 
that their policy henceforth was essential Iv tn nut in the Tories 
and to keep Gladstone out. The old Lib( ing still prevail- 

ing among them w^as too strong, however, for their leaders to 
take oilicc in a coalition ministry. lor them as a whole it was 
enough to be able to tie down the Conservative Government to 
such measures as were not offensive to Liberal Unionist prin- 
ciples; but Chamberlain from the first was determined to impose 
on that Government a progressive policy in British social ques- 
tions as the price of his indispensable support on the Irish 
question. It still seemed possible, moreover, that the Gladstonians 
might be brought to modify their Home Rule proposals, and in 
Jan. 1887 a Round Table conference, suggested by Chamberlain, 
was held between him and Sir G. Trevelyan for the Liberal Union- 
ists, with Sir William Harcourt, John Morley and Lord Herschell 
for the Gladstonians, but no rapprochement was effected. 

Reforsu — ^The influence of his views upon the domestic legisla- 
tion of the Government was bringing about a more complete union 
in the Unionist party, and destroying the old lines of political 
cleavage. Before 1892 Chamberlain had the .satisfaction of see- 
ing Lord Salisbury’s ministry piass such important acts, from a 
progressive standpoint, as those dealing wilh coal mines regula- 
tion, allotments, county councils, housing of the working classes, 
free education and agricultural holdings, besides Iri.sh legislation 
like the Ashbourne Act, the Land Act of 1891, and the Light Rail- 
ways and Congested District acts. 

“In Oct. 18S7, Chamberlain, Sir L. Sackville West and Sir 
Charles Tupf^r were selected by the Government as British 
plenipotentiaries to discuss with the United States the Canadian 
hsherics dispute, and a treaty w'as signed by them at Washington 
on February 15, 1888. The Senate, however, refused to ratify 
it; but a protocol provided for a modus vivendi giving American 
fishing ves.scls similar advantages to those contemplated in the 
treaty. This arrangement, prolonged from year to year, proved 
to be a real settlement. Chamberlain returned home in March, 
his already strong feelings of friendliness to the United States 
much strengthened. This sentiment was reinforced in Nov. 1888, 
by his marriage with his third wife, Miss Endicott, daughter of 
the United States secretary of war in President Cleveland’s first 
administration. 

At the general election of 1892 Chamberlain was again re- 
tumed, with an increased majority, for West Birmingham, but 
the Unionist party as a whole was narrowly defeated; the Irish 
Nationalist vote again held the balance in the House of Com- 
mons and, with a small and precarious majority, Gladstone re- 
turned to office, pledged to Home Rule for Ireland. On Feb. 13, 
1893, that wonderful vetei:an, now in his 84th year, introduced 


his second Home Rule bill, which was read a third time on Sept. 
1. During the 82 days’ discussion in the House of Commons 
Chamberlain was its most acute, ceaseless, unsparing critic, and 
he moved public opinion outside the House. His chief contribu- 
tion to the discussions during the later stages of the Gladstone 
and Rosebery ministries was in connection with Asquith’s abor- 
tive Employers’ Liability bill, when he foreshadowed the broader 
method of “compensation for accidents,” afterwards carried out, 
in favour of the working classes by the act of 1897. Outside par- 
liament he was busy formulating proposals for old age pensions, 
which had a prominent place in the Unionist programme of 1895. 
After his visit to America in 1889 he was developing the impe- 
rialist outlook which profoundly modified his future activity. 

South Africa. — In 1895 he became secretary of State for the 
colonies in Lord Salisbury's ministry. His influence in the Unionist 
cabinet was soon visible in the Workmen’s Compensation act and 
other measures. This act, though in formal charge of the home 
secretary, was universally and rightly associated with Chamber- 
lain. Another less important “social” measure, which formed 
part of the Chamberlain programme, was the Small Houses Ac- 
quisition Act of i8qq; but the problem of old age pensions was 
less easily solved. This subject had been handed over in 1893 to 
a royal commission, and further discussed by a select committee 
in 1S99 and a departmental committee in 1900, but both of these 
threw cold water on the schemes laid before them. 

From New Year 1896 (the date of the Jameson Raid) onwards 
South Africa demanded the chief attention of the colonial secre- 
tary (see South Africa, and for details Transvaal). In his 
negotiations with President Kruger one masterful temperament 
was pitted against another. Chamberlain had a very difficult part 
to play in a situation dominated by suspicion on both sides. While 
he firmly insisted on the rights of Great Britain and of Briti.<h 
subjects in the Transvaal, he was the continual object of Radical 
criticism at home. Attempts were even made to ascribe finan- 
cial motives to Chamberlain’s actions, and the politicaf atmos- 
phere was thick with suspicion and scandal. The rei)ort of the 
Commons committee (July 1897) definitely acquitted both 
Chamberlain and the Colonial Office of any privity in the Jametor 
Raid, but Chamberlain's detractors continued to assert the con- 
trary. Opposition hostility reached such a pitch that, in 1899 
was hardly an act of the cabinet during the negotiations with 
Pre.sident Kruger which was not attributed to the personal mal- 
ignity and unscrupulousncss of the colonial secretary. In fact he 
gave ample scope to the man on the spot, Sir Alfred (Lord) 
Milner, whom he had sent out as high commissioner in 1S97. 'I'hc 
Bloemfontein Conference of 1899 was a serious attempt to se- 
cure amicable agreement; but its failure did not deter Chamber- 
lain from making repeated efforts to ensure peace. In the Trans- 
vaal the original Boer burghers had become an armed minority, 
determined at all costs to maintain its racial ascendancy. Since 
the opening of the gold mines, the unenfranchised out landers, 
chiefly British, had become the majority of the adult inhabitants 
and supplied most of the revenue. Their plight was one of “tax- 
ation without representation.” Chamberlain offered as part of a 
general settlement of the franchise and other outstanding ques- 
tions, to give complete guarantees against any attack on the in- 
dependence of the republic. But President Kruger’s ultimatum 
demanded, in effect, the military withdrawal and political abdi- 
cation of Britain in South Africa, and the Boer War began. It 
lasted for over 2^ years before the two Dutch republics formally 
surrendered. Throughout this period, Chamberlain was the main- 
stay of British public opinion when nearly all the world was 
hostile. The elections of 1900 (when he was again returned, un- 
opposed, for West Birmingham) turned upon the individuality 
of a single minister more than any since the days of Gladstone’s 
ascendancy, and Chamberlain, never conspicuous for inclination 
to turn his other cheek to the smiter, was not slow to return the 
blows with interest. 

Apart from South Africa, his most important work at this lime 
was the successful passing of the Australian Commonwealth Act 
(1900), when both tact and firmness were needeij: to settle certain 
differences between the imperial Government and the colonial 
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delegates. 

Chamberlain’s tenure of the office of colonial secretary be- 
tween 1895 and 1900 must always be regarded as a turning-point 
ID the history of the relations between the British colonies and the 
mother country. In spirit he was an imperial federationist even 
before his separation from Gladstone. From 1887 onwards he 
worked for a rapprochement of the different parts of the empire 
for purposes of defence and commerce. In 1895 ^ strudr a 
new note of constructive statesmanship, basing itself on the 
economic necessities of a world-wide empire. Not the least of 
the anxieties of the Colonial Office during this period was the 
bituation in the West Indies, where the cane-sugar industry was 
being steadily undermined by the European bounties given to 
exports of Continental beet, and though the Government restricted 
tlicmselves to attempts at removing the bounties by negotiation 
and to measures for palliating the worst effects in the West 
Indies, Chamberlain made no secret of his repudiation of the 
L'ohden club view that retaliation would be contrar>' to the doc- 
trines of free trade. He set to work to educate public opinion at 
home into understanding that the responsibilities of the mother 
country are not merely to be construed according to the selfish 
inurt'sts of a nation of consumers. As regards foreign affairs, 

( hambcrlain more than once (particularly at Birmingham, May 
15 i8g8, and at Leicester, Nov. 30, 1899) indicated his leanings 
T(,w^rd^ a closer understanding between the British empire, the 
L jiitet ’I'tatcs and Germany. The unusually outspoken and pointed 
exi}rc<sioTi. however, of his disinclination to submit to Musco- 
\ \{r duplicity or to “pin-pricks” or “unmannerliness” from France 
y widely criticized. For three years from the spring of 1898 
t(i 1901 he worked strenuously in secret for an Anglo-German 
jilli.incr. He was convinced that this project was the chief key to 
thi- [K*are of the world. The Kaiser and Biilow hoped rather by 
RrijjinK free hands to become arbiters of the world. 

Boer War. — During the progress of the Boer War from 1899 
to n>o:’ ('hamberlain, as colonial secretary, naturally played only 
ii ^ulKirdinute part during the carrying out of the military opera- 
tions Hut in parliament and on the platform he w^as more than 
(ver supreme — the chief animating influence of the British empire. 
U( was ihc hero of the one side, just as he was the bugbear of the 
other On Feb. 13, 1902, he was presented with an address in a 
g.iifl casket by the corporation of the city of London, and enter- 
Miii-d at luncheon at the Mansion House, an honour not uncon- 
' with the strong feeling recently aroused by his firm reply 
n Birmingham, Jan. ii) to disparaging remarks made by the 
citonriii chancellor in the Reichstag (Jan, 8). Against offensive 
alltL.nions abroad Chamberlain had defended the British army in 
Africa, and declared its conduct to be as good as that of 
t’n«. ^^r rmans in 1870-71. The way in which England's difficulties 
forth colonial assistance intensified his imperialism. More 
and more the problems of empire engrossed him, and a new 
nth isiasm for imperial projects arose in the Unionist party under 
inspiration. No English statesman probably— except Peel — 
I s'cr been, at different times in his career, so able an advocate 
apjiarcntly contradictory policies, and his opponents baited 
lim with quotations from his earlier speeches. He replied in effect 
bat to flinch from adopting new methods and even new opinions 
n face of totally changed circumstances, is either practical folly 
)r moral cowardice. 

Tbo settlement after the war was full of difficulties, financial 
ind others, in South Africa. WTicn Arthur Balfour succeeded 
Salisbury as prime minister in July 1902, Chamberlain 
igrt eej to serve loyally under him, and the friendship between the 
wf) leaders was indeed one of the most marked features of the 
^tditieal situation. In Nov. 1902 Chamberlain, bent upon a con- 
:iii.ifory settlement with the Boers, went out to South Africa, 
travelled from place to place (Dec. 26-Feb. 25), arranged 
the leading Transvaal financiers that in return for support 
the British Government in raising a Transvaal loan they 
guarantee a large proportion of a Transvaal debt of £30,- 
^00.000 which, by so much, should repay the British Treasury 
jtf* cost of the war, and when he returned in March 1903, satis- 
aetjon was general in the country over the success of his mission. 
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Birt m^time two things had happened. He desired above all 
things imperial union. At the Imperial Conference of 1902 the 
attitude of the overseas premiers had shown that the only way 
to the beginnings of a closer political union of the whole empire 
was on lines of mutually preferential commerce, deviating from 
the strict traditional doctrines of “free trade” — that is of equally 
free imports for. all products, whether of foreign or British- 
imperial origin. But at home — ^while he was still in South Africa 
—some of his colleagues had gone a long way, behind the scenes, 
to destroy one of the very factors on which the practical scheme 
for imperial conunercial federation seemed to hinge. In the 
budget of 1902 a duty of a shilling a quarter on imported com 
had been reintroduced. This small tax was regarded as only a 
registration duty. Even by free-trade ministers like Gladstone 
it had been left up to 1869 untouched, and its removal by Robert 
Lowe (Lord Sherbrooke) had since then been widely regarded as 
a piece of economic pedantry. The more advanced imperialists, 
as well as the more old-fashioned protectionists (like Lord Chap- 
lin) who formed a small but integral part of the Conservative body, 
bad looked forward to this tax being converted into a differential 
one between foreign and colonial com, so as to introduce a scheme 
of colonial preference. The latter principle would be introduced 
even by a remission of sixpence in favour of grain grown “under 
the flag” overseas. Ritchie, the chancellor of the exchequer, hav- 
ing a surplus in prospect and taxation to take off, persuaded the 
cabinet to abolish the corn-duty altogether. Chamberlain himself 
had proposed only to take it off as regards colonial, but not 
foreign corn — ^thus inaugurating a preferential system — ^and when 
he left for South Africa he did not imagine that this principle was 
in danger. But in his absence, a majority of the cabinet supported 
Ritchie. To those who had hoped so to handle the tax as to make it 
a lever for a gradual change in the established fiscal system, the 
total abolition was a bitter blow. At once there began, though 
not at first openly, a split between the more rigid free-traders — 
advocates of cheap food and free imports — ^and those who desired 
to use the opportunities of a tariff, of however moderate a kind, 
for attaining national and imperial and not merely revenue ad- 
vantages. This idea had for some lime been forming in Chamber- 
lain’s mind, and now took full possession of it. For the moment 
he remained in the cabinet, but the seed of dissension was sown. 
The first public intimation of his views was given in an epoch- 
marking speech to his constituents at Birmingham (May 15, 1903), 
when he outlined a plan for raising more money by a rearranged 
tariff, partly to obtain a preferential system for the empire and 
partly to produce funds for social reform at home. On May 28 in 
the House of Commons he spoke on the same subject, and de- 
clared “if you are to give a preference to the colonies, you must 
put a tax on food.” Putting the necessity of food-taxes in the 
forefront was injudicious; but imperialist conviction and en- 
thusiasm were more conspicuous than electioneering prudence in 
the launching of Chamberlain’s new scheme. His courage was 
heroic; his tactics fell short of the old unfailing mastery of man- 
oeuvre. 

Tariff Refonm — Chamberlain argued that since 1870 certain 
other countries (Germany and the United States), with protec- 
tive tariffs, had increased their trade in much larger proportion, 
while English trade had been chiefly maintained by the increased 
business done with British colonies. A scientific enquiry into the 
facts was needed. For a time the demand merely for enquiry, and 
the production of figures, gave no sufficient occasion for dissen- 
sion among Unionists, even when, like Sir M. Hicks Beach, they 
were convinced free-impjorters on purely economic as well as 
political grounds. Balfour, as premier, managed to hold his col- 
leagues and party together by taking the line that particular opin- 
ions on economic subjects should not be made a test of party 
loyalty. The Tariff Reform League was founded in order to 
further Chamberlain’s policy, holding its inaugural meeting on 
July 21; and it began to take an active part in issuing leaflets 
and in work at by-elections. 

Meanwhile, the death of Lord Salisbury (Aug. 22) removed a 
weighty figure from the councils of the Unionist party. The 
cabinet met several times at the beginning of Septemter, and the 
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question of their attitude towards the fiscal problem became 
acute. The public had its first intimation of impending events in 
the appearance on Sept. i6 of Balfour’s Economic Notes on 
insular Free Trade, which had been previously circulated as a 
cabinet memorandum. The next day appeared the Board of 
Trade Fiscal Blue-Book, and on the i8th conflicting resignations 
were announced — not only of the more rigid free-traders in the 
cabinet, Ritchie and Lord George Hamilton, but also of Cham- 
berlain himself for the opposite reason. His exit from the British 
Government after eight years of office was an event discussed 
with interest throughout the world. 

Letters in cordial terms were published, which had passed be- 
tween Chamberlain (Sept. 9) and Balfour (Sept. 16). Chamber- 
lain poiiitfid out that he was committed to a preferential scheme 
involving new duties on food, and could not remain in the Gov- 
ernment without prejudice while it was excluded from the party 
programme; remaining loyal to Balfour and his general objects, 
he could best promote this course from outside, and he suggested 
that the (iovernment might confine its policy to the ‘"assertion of 
our freedom in the caste of all commercial relations with foreign 
countries.” Balfour, while reluctantly admitting the necessity of 
Chamberlain’s taking a freer hand, expressed his agreement in 
the dc.sirability of a closer fiscal union with the colonies, but 
questioned the immediate practicability of any scheme; he was 
willing to adopt fiscal reform so far as it covered retaliatory 
duties, but thought that the exclusion of taxation of food from 
the party programme was in existing circumstances necessary, so 
long as public opinion was not ripe. 

The tariff reform movement itself was now outside the purely 
official programme, and Chamberlain (backed by a majority of 
the Unionist members) threw himself with imiietuous ardour into 
a crusade on its behalf, while at the same time supporting Bal- 
four in parliament, and leaving it to him to decide as to the policy 
of going to the country when the time should he ripe. On Oct. 6 
he oi-iened his campaign with a speech at Glasgow, Analysing 
the trade .statistics as between 1872 and 1Q02, he insisted that 
British progress involved a relative decline compared with that 
of protectionist foreign countries like Germany and the United 
States; Great Britain exported less and less of manufactured 
goods, and imported more and more; the exports to foreign 
countries had dccrea.scd, and it was only the increased exports to 
the colonies that maintained the British position. This was the out- 
come of the working of a one-sided free-trade system. Now was 
the time for consolidating British trade relations with the colonies. 
A further increa.se of £26,000,000 a year in the trade with the 
colonies might be obtained by a preferential tariff, and this 
meant additional employment at home for 166,000 workmen, or 
subsistence for a population of a far larger number. Ilis positive 
propo.sals were: (1) no lax on raw materials; (2) a small tax on 
food other than colonial, e.g., two shillings a quarter on foreign 
corn but excepting maize, and 5% on meat and dairy produce 
excluding bacon; (3) a 10% general tariff on imported manu- 
factured goods. To metJt any increased cost of living, he pro- 
posed to reduce the duties on tea, sugar and other articles of 
general consumption. 

Colonial Preference. — “The colonies,” he said, “are prepared 
to meet us; in return for a very moderate preference, they will 
give us a substantial advantage in their markets.” This speech was 
the type of others which followed quickly during the year. At 
Greenock next day he emphasized the neces.sity of retaliating 
against foreign tariffs. The practice of “dumping” must be met; 
if foreign goods were brought into England to undersell British 
manufacturers, either the l*"air Wages clause and the Factory Acts 
and the Compensation Act would have to be repiealcd, or the work- 
men would have to take lower wages, or lo.se their work, “Agricul- 
ture has been practically destroyed, sugar has gone, silk has gone, 
iron is threatened, wool is threatened, cotton will go! How long 
arc you going to stand it ?” In ail his speeches he managed to point 
his argument by application to local industries. On Jan. z8, 1904, 
Chamberlain ended his series of speeches by a meeting at the 
Guildhall, in the city of London, the key-note being his exhorta- 
tion to his audience to “think imperially.” 


'Chamberlain needed a rest, and was sway in Italy and Egypt 
from March to May, 1904, and again in November. He made 
three important speeches at Welbeck (Aug. 4), at Luton (Oct. 5), 
and at Limehouse (Dec. 15), but he had nothing substantial to 
add to his case. The Russo-Japanese War in Manchuria distracted 
popular attention from his campaign. 

In Jan. 1905 some correspondence was published between 
Chamberlain and the duke of Devonshire, dating from the pre- 
vious October, as to difficulties arising from the central Liberal- 
Unionist organization subsidizing local associations which bad 
adopted the programme of tariff reform. The duke objected to 
this departure from neutrality, and suggested that it was becom- 
ing "‘impossible with any advantage to maintain under existing 
circumstances the existence of the Liberal-Unionist organization.” 
Chamberlain retorted that this was a matter for a general meeting 
of delegates to decide; if the duke was out-voted he might resign 
his presidency; for his own part be was prepared to allow the 
local associations to be subsidized impartially, so long as they sup- 
ported the Government, but he was not prepared for the violent 
disruption, which the duke apparently contemplated, of an asso- 
ciation so necessary to the success of the Unionist cause. The 
duke was in a difficult position as president of the organization, 
since most of the local associations supported Chamberlain; and 
he replied that the differences between them were vital, and he 
would not be responsible for dividing the association into sections, 
but would rather resign. Chamberlain then called a general mevi- 
ing on his own respon.sibility in February, when a new const ii M- 
tlun was proposed; and in May, at the annual meeting of tlie 
Liberal-Unionist council, the free-food Unionists, being in a nit- 
nority, retired, and the association was reorganized under Cham- 
berlain’s auspices, Lord Lansdowne and Lord Selbome (both of 
them cabinet ministers) becoming vice-presidents. On July 14 the 
reconstituted Liberal-Unionist organization held a great demon- 
stration in the Albert hall, and Chamberkiin’s success in ousting 
the duke of Devonshire and the other free-trade members of ihi- 
old Liberal-Unionist party, and imposing his own fiscal policy 
upon the Liberal-Unionist caucus, was now complete. 

In reply to Balfour’s appeal for the sinking of differences (New- 
castle, Nov. 14), Chamberlain insisted at Bristol (Nov. 2\) on 
the adoption of his fiscal policy; and Balfour resigned on Dei. 
4 on the ground that he no longer retained the confidence of the 
party. At the crushing Unionist defeat in the general elect ion 
which followed in Jan. 1906, Chamberlain was triumphantly re- 
turned for West Birmingham, and all the divisions of Birmingham 
returned Chambcrlainite members. This, by contrast with the 
national disaster to the Unionist party as a whole, was one of the 
astonishing features of all British electoral history. 

But he had no desire to set himself up as leader in Balfour's 
place, and after private negotiations with the ex-prime minister, a 
common platform was arranged between them, on which Balfour— 
for whom a scat was found in the City of London — should con- 
tinue to lead the remnant of the party. The “Valentine’s Day” 
formula was given in a letter from Balfour of Feb. 14 which ad- 
mitted the necessity of making fiscal reform the first plank in ihc 
Unionist platform, and accepted a gener^ tariff on manufactured 
goods and a small duty on foreign com as “not in principle 
objectionable.” 

It may be left to future historians to attempt a considered 
judgment on the English tariff reform movement, and on Cham- 
berlain’s responsibility for the Unionist dibdcle of 1906. W 
while his enemies taunted him with having twice wrecked his 
party — ^first the Radical party under Gladstone, and secondly 
the Unionist party under Balfour — no well-informed critic douhted 
his sincerity, or failed to recognize that in leaving the cabinet and 
embarking on his fiscal campaign he showed real devotion to an 
idea. In championing the cause of imperial fiscal union, by means 
involving the abandonment of a system of taxation which had he* 
come part of British orthodoxy, he followed tne guidance of a 
profound conviction that the stability of the empire and the ver>' 
existence of the hegemony of the United Kingdom depended 
upon the conversion of public opinion to a revision of the curr^t 
economic doctrine. For the second time he had staked an alrew 
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established position on his refusal to compromise with his con- 
victions on a question which appeared to him of vital and imme* 
di«'ite importance. 

Mr. Chamberlain’s own activity in the political field was cut 
sliort in the middle of the session of 1906. His 70th birthday was 
celebrated in Birmingham with immense enthusiasm shared in 
spirit by the bulk of the Unionist party in Great Britain and by 
iciealists of imperialism throughout the British dominions. His 
ntigue before this apotheosis was extreme. Immediately after- 
wards he had a stroke of paralysis. He never spoke in public 
licrain. Though, for some time, his adherents hoped that he might 
reiurn to the House of Commons, he was quite incapacitated for 
any public work. At the general election of Jan. 1910 Chamber- 
lain was returned unopposed for West Birmingham again. His 
last sad appearance in ibt House was in the February following 
when, while few members were present, the formality of signing 
the roll was performed for him by his eldest son. 

He died at his house, Highbury, Birmingham, on July 2, 1914. 
Ills last speech had been made on July 9, 1906. In that speech 
he uttered words which may fairly be given as his political testa- 
ment : “The union of the Empire,” he said, “must be preceded 
and accompanied by a better understanding, by a better sympathy. 
To secure that is the highest object of statesmanship now at the 
beginning of the 20th century; and if these were the last words 
that I were permitted to utter to you, I would rejoice to utter 
thtin in your presence, and with your approval. I ^ow that the 
fruition of our hopes is certain. I hope I may live to congratu- 
Inic you upon our common triumph; but in any case I have faith 
in the people. I trust in the good sense, the intelligence and 
tlu patriotism of the majority, the vast majority, of my country- 

nuTi.’* 

Joseph Chamberlain had a singularly happy home life, and dur- 
ing hi.s long illness had the devoted attention of Mrs. Chamber- 
lain. Roth his sons, Joseph Austen and Arthur Neville, rose to 
high position amongst statesmen, and are separately noticed. 

Sir H. W. Lucy, Speeches of Joseph Chamberlain, with a sheich 
oi fin life (1885) ; Speeches on Home Rule and the Irish Question 
87 (1887); Foreign and Colonial Speeches (1897); Imperial 
I niim and Tariff Reform, 15 May^Nov, 4, jgoj (2nd ed. 1910) ; 
C. \V. Boyd, Mr. Chamberlain* s Speeches (2 vols., 1914). The 
auiliorized Life of Chamberlain, by J. L. Garvin, is in preparation. 
'I'h" existing biographies were written during Chamberlain’s lifetime 
by N M. Marris (1900), S. H. Jeyes (1903), Louis Creswick (4 vols., 
J0w4). Alexander Mackintosh (1906) and by Viscount Milner, J. 
SpiniltT, Sir Henry Lucy and others (pub. X913). Much information, 
in* hiding letters and reports of conversations, is to be found in 
bioL'raphies of his contemporaries, notably in those of Gladstone. 
i\w duke of Devonshire, Granville, Goschen and Harcourt, which will 
lu' loiind noted under those heads. For the South African period 
sff the despatches published in the parliamentary papers series, 
Aiuiunts and Papers (Colonics and Briti^ Possessions, South Africa), 
lo’ ihe years in question, and The **Times^* History of the War in 
South Africa (edit. L. C. S. Amery, vol. i. and vi. 1900-09) ; and for 
thf 'Uggested rapprochement with Germany at the turn of the century, 
I' I'ibcher, Holstein* 5 grosses Nein; Die deutschengUschen Bundnisver» 
hnvdiungen von, 1898-1901 (192$) ; H. von ^khardstein, Lebens 
rnunrrungen und poUtische Denkwurdigkeiten (Leipzig, 19x9, etc.) ; 
Kridi Brandenburg, Von Bismarck zum Weltkriege (1924, trans. by 
A. K. Adams, 1927) ; Die GrossepoUtik der EuropjSischen KabineUe, 
P, Meinecke, Geschichte des ueuisch EngUsehen 
bundnissproblems, 1890-1901 (1927). 

CHAMBERLAIN, SIR NEVILLE BOWLES (1820- 

iQo:), British field-marshal, was born at Rio de Janeiro Jan. zo, 
1^20, the son of Henry Chamberlain, consul-general and chargi 
^’affaires in Brazil. He entered the l^st India Company’s army 
in 1837 and served in the first Afghan war (1839-42), in the 
Cwalior campaign of 1843, and in the Punjab campaign of 1848- 
49 After that date, promotion was rapid, and he commanded 
i>evcral expeditions against the tribes on the northwest frontier. 
Luring the Indian mutiny he became adjutant general of the In- 
(li'in army and, for hisr services at the siege of Delhi and elsewhere, 
rewarded with a series of honours. He gained more honours 
the Umbeyla campaign in 1863. Chamberlain was made 
lieutenant general in 1872 and appointed G.C.S.I. in 1873 and 
^•C.B. in 1875. From 1876 to z88i he was commander in chief 
the Madras army. In 1879 he was sent on a mission to Sher 
Ali. whose refusal to allow him to enter Afghanistan precipitated 


the outbreak of the second Afghan war. Chamberlain agreed 
with Lord Lytton that the British government should take steps to 
show its resentment at a “gross and unprovoked insult,” but he 
did not approve of the policy of disintegration of Afghanistan 
adopted by Lytton after the second occupation of Kabul. He 
disapprove of the retention of Kandahar in 1880, recognizing the 
difficulty involved in maintaining additional outposts. He re- 
turned to England in 1881 and received the rank of field marshal 
in 1900. He died at Lordswood, near Southampton, Feb. 18, 1902. 

See W. H. Page and A. H. Mason, Record of the Expeditions against 
the North-West Frontier Tribes (London, 1884) ; G. W. Forrest, Life 
of Chamberlain (1909). 

CHAMBERLAIN, etymologically, and also to a large extent 
historically, an officer charged with the superintendence of do- 
mestic affairs. Such were the chamberlains of monasteries or 
cathedrals, who had charge of the finances, gave notice of chapter 
meetings, and provided the materials necessary for the services. 
In these cases, as in that of the apostolic chamberlain of the 
Roman see, the title was borrowed from the usage of the courts 
of the western secular princes. A royal chamberlain is now a 
court official whose function is in general to attend on the person 
of the sovereign and to regulate the etiquette of the palace. He 
is the representative of the mediaeval camberlanus, cambeUanus 
or cubicularius, whose office was modelled on that of the praefec- 
tus sacri cubiculi or cubicularius of the Roman emperors. But at 
the outset there was another class of chamberlains, the camerarii, 
i.e., high officials charged with the administration of the royal 
treasury (camera). The camerarius of the Carolingian emperors 
was the equivalent of the hordere or thesaurarius (treasurer) of 
the Anglo-Saxon kings; he develops into the Erzkammerer (or chi- 
camerarius) of the Holy Roman Empire, an office held by the 
margraves of Brandenburg, and the grand chambrier of France, 
who held his chamberie as a fief. Similarly in England after the 
Norman conquest the hordere becomes the chamberlain. This 
office was of great importance. Before the Conquest the hordere 
had been, with the marshal, the principal officer of the king’s 
court; and under the Norman sovereigns his functions were mani- 
fold. As he had charge of the administration of the royal house- 
hold, his office was of financial importance, for a portion of the 
royal revenue was paid, not into the exchequer, but in camera 
regij. In time the office became hereditary and titular, but the 
complexity of the duties necessitated a division of the work, and 
the office was split up into three: the hereditary and sinecure 
office of magister camerarius or lord great chamberlain (9.V.) 
the more important domestic office of camerarius regis, king’s 
chamberlain or lord chamberlain (q.v.) and the chamberlains 
(camerarii) of the exchequer, two in number, who were originally 
representatives of the chamberlain at the exchequer, and after- 
wards in conjunction with the treasurer presided over that depart- 
ment. In 1826 the last of these officiMs died, when by an act 
passed 44 years earlier they disappeared. 

In France the office of grand chambrier was early overshad- 
owed by the chamberlains (cubicularii, cambeUani, but sometimes 
also camerarU), officials in close personal attendance on the king, 
men at first of low rank, but of great and ever-increasing influ- 
ence. As the office of grand chambrier^ held by great feudal no- 
bles seldom at court, became more and more honorary, the cham- 
berlains grew in power, in numbers, and in rank, until, in the 
13th century, one of them emerges as a great officer of State, the 
chambellan de France or grand chambellan (also magister cam^ 
beUanorum, mestre chamberlenc), who at times shares with the 
grand chambrier the revenues derived from certain trades in the 
city of Paris. The honorary office of grand chambrier survived till 
the time of Henry II., who was himself the last to hold it before 
his accession; that of grand chambellan, which in its turn soon 
became purely honorary, survived till the Revolution. Among the 
prerogatives of the grand chambellan, which survived to the last, 
was the right to hand the king his shirt at the ceremonial levee. 
The offices of grand chambellan, premier chambellan, and chanu 
bellan were revived by Napoleon, continued under the Restora- 
tion, abolished by Louis Philippe, and again restored by Napoleon 

m. 
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In the papal Curia the apostolic chamberlain (camerarius) is 
at the head of the treasury {camera thesauraria) and, in the days 
of the temporal power, not only administered ^e papal finances 
but ()ossessed an extensive civil and criminal jurisdiction. During 
a vacancy of the Holy See he is at the head of the administration 
of the Roman Church. The office dates from the iith century, 
when it sufjerseded that of archdeacon of the Roman Church, and 
the dose personal relations of the camerarius with the pope, to- 
gether with the fact that he is the official guardian of the cere- 
monial vestments and treasures, point to the fact that he is also 
the representative of the former vestararius and vice^dominus, 
whose functions were merged in the new office. 

In England the modern representatives of the cubietdarii are 
the gentlemen and grooms of the bed-chamber; in Germany were 
the Kammerherr (Kdmmerer, from camerarius^ in Bavaria and 
Austria) and Kammerjunker. The insignia of their office is a gold 
key attached to their coats behind. 

Many corporations appoint a chamberlain. The chamberlain of 
the corporation of the city of I.^ndon, who is treasurer of the 
corporation, admits persons to the freedom of the city, and, in 
the chamberlain’s court, of which he and the vice-chamberlain 
are judges, exercises concurrent jurisdiction with the police court 
in determining disputes between masters and apprentices. For- 
merly nominated by the crown, since 1688 he has been elected 
annually by the liverymen. He has a salary of £2,000 a year. 
Similarly in Germany the administration of the finances of a city 
is called the Kdmmerei and the official in charge of it the Earn- 
merer. 

See Lord Chamberlain; Loro Great Chamberlain; Household, 
Royal; Du Cange, Glossarium, s. ^'Camerarius” and "Cambellanus” ; 
Pere Ansclme, Hhl. gSnSalogique et ckronologique de la maisun royale 
de France f etc. (jrd cd. 1726-33); A. Luchairc, Manuel des institu-- 
lions fran^tiises (18^2) ; W. R. Anson, Laiv and Custom of the Con- 
stitution (i8()6) ; Hiaschius, Knchenrecht, i. 405 (1869). 

CHAMBERLAYNE, WILLIAM (1619-1679), EngHsh 
poet, died on July 11, 1079. Nothing is known of his history ex- 
cept that he practised as a physician at Shaftc.sbury in Dorset- 
shire, and fought on the Royalist side at the second battle of 
Newbury. His works are: Pharonnida (1659), a verse romance in 
five books; Lovers Victory (1658), a tragi-comedy, acted under 
another title in 1678 at the Theatre Royal; England's Julnlee 
(i66o), a poem in honour of the Restoration. A prose version of 
Pharonnida^ entitled Eromena or The Noble Stranger, appeared in 
1683. Southey speaks of him as “a poet to whom I am indebted 
for many hours of delight.” Pharonnida was reprinted by S. W. 
Singer in 1820, and again in 1905 by Prof. G. Saintsbury in 
Minor Poets of the Caroline Period (vol. i.). The poem is loose 
in construction, but contains some passages of great beauty. 

CHAMBERLIN, THOBIAS CHROWDER (1843-1928), 
American educator and geologist, was born at Mattoon, III., on 
Sept. 25, 1843. He graduated at Beloit college in t866 (A.B.) and 
returned to the college in 1873 as professor of geology, serving 
also as assistant State geologist of Wisconsin until 1876, when he 
was made chief geologist of the Wisconsin Qeological Survey 
(1876-82). From 1882 to 1887 he served as U.S. geologist in 
charge of the glacial division; from 1887 to 1892, as president of 
the University of Wisconsin; from 1892 to 1919, as head of the 
geological department of the University of Chicago, retiring as 
professor emeritus in igjg. He studied glaciers in Switzerland in 
1878 and in Greenland in 1894, as geologist to the Peary relief 
exi)edition. His principal scientific work in later years has been 
the study of fundamental problems in geology particularly as re- 
lated to the origin and growth of the earth, the developing of the 
planet esimal hypothesis of the planets, planetoids and satellites; 
and the chondrulitic hypothesis of the origin of chondrulites, 
comets and meteorites. He died in Chicago, Nov. 15, 1928. 

His chief publications arc Geology of Wisconsin (1879-82); 
Reports of the Glacial division U.S. Geol. Survey (1882-87); a 
three-volume treatise on geology (with R. D. Salisbury, 1906); 
reports on researches on certain fundamental problems in geology 
to the Carnegie Institution of Washington, Year Books 2 to 27; 
The Tidal and Other Problems (1909), “Diastrophism and the 
Fonnative Processes,” numerous articles in the Journal of Geol- 


ogy, vol. xxi. (1913-21); The Origin of the Earth (1916); The 
Two Solar Families, The Sun*s Children (1928). 

CHAMBER MUSIC, a term obviously denoting music for 
performance in a room of a private house, has acquired the special 
meaning of large works in the sonata style for a group of indi- 
vidual instruments; although it may be borne in mind that in the 
early 18th century vocal cantatas for solo voices were at least 
as important as purely instrumental compositions. 

One feature of immaturity is common to aU the chamber music, 
vocal and instrumental, between and including Corelli and Bach; 
namely, that the harmonic background is left to the harpsichord 
player to extemporize from the indications given by a figured bass 
(q.v.). Even works with elaborate obligato harpsichord parts, 
have ()assages which presuppose this extempore element. Only 
the concerted music of the French clavecinists Couperin and 
Rameau consistently leaves nothing undetermined. 

Works with Continuo^ — ^The forms of chamber music are 
those of music at large, and it has no independent history. But 
it is very definite in the principles which determine its texture; 
and the element of the figured bass or continuo puts the earlier 
chamber music into an altogether different category from the 
art which arose with Haydn. As is shown in the articles In- 
strumentation, Music and Sonata Forms, the sonata-style of 
Haydn and Mozart irrevocably brought the dramatic element into 
music; but in addition to this, it brought alike into chamber 
music and orchestral music a fundamental principle that all 
players in an instrumental combination should between them 
provide their own harmonic background without the aid of a 
continuo part. 

The disappearance of the continuo in later chamber music 
marks the realization of the central classical idea of the style, 
according to which there is no part in the ensemble left cither 
indeterminate or in permanent subordination. 

With its disappearance must also disappear the conception of 
the ensemble as a group of treble instruments over a firm buss, 
requiring a middle mass of harmony on an altogether remoter 
plane to hold them together. The middle part must be on the 
same plane as the others, and all must be as ready to provide the 
background as to carry on the main lines. There were no .string 
quartets in the continuo period; and, what is more significiint, 
the viola parts in the orchestra of Bach and Handel are, except 
when accompanying a choral fugue, neither interesting in them- 
selves nor sufficient to fill up the gap between violins and ba.ss. 
Their function is to reinforce the continuo without going a step 
out of their way to make the harmony always complete. 

Haydn’s first Quartets./ — Rightly understood and performed, 
the result is perfectly mature; but it is worlds away from the 
crudest of Haydn’s first quartets which, written before the death 
of Handel, show the criterion of self-sufficiency firmly established, 
so that there is no room for a continuo. The first string quartets 
are not clearly distinguished from orchestral music; wind parts 
have been discovered for Haydn’s op. i, No. 5 and op. 2, No. 3, 
and Haydn throughout his life remained capable of occasionally 
forgetting that his quartet-violoncello was not supported by a 
double-bass. But few processes in the history of music are more 
fascinating than the steady emergence of Haydn’s quartet-style 
from the matrix of orchestral habit. In the quartets of op. 9 
which he afterwards wished to regard as the beginning of bis 
work, the four string parts are equally necessary and equally 
alive. They are not equally prominent; because the criterion is 
not polyphony but self-sufficiency for the purposes of this kind of 
music; and in this kind of music the normal place for melody 
is on the top. 

In the very important six quartets, op. 20, Haydn discovers 
the character of the violoncello as something more than a bass 
to the violins — ^you can hear him discover it in the fourth bar of 
op. 20, No. i ; and with this discovery all possibility of the use 
of a double-bass vanishes, though miscalculations occur in the 
latest quartets. Had Haydn been a great violoncellist bis 
quartets might have been as luxurious as the quintets of Boc* 
cherini (q.v.), and he might have dallied longer in the bypetht 
of a style whdeh tries to give each instrument in turn its display 
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of solo-work. But Haydn’s line of progress is steady and direct, 
and no document in the history of music is more important than 
his op. 20, with its three fugues (which secure autonomy and 
equality of parts by a return to the old polyphony), its passages 
of turn-about solo, its experiments in rich and special effects, and, 
most important of all, its achievements in quite normal quartet- 
writing such as pervades the remaining forty-odd quartets which 
end with his pathetic last fragment, op. 103, 

Haydn’s pianoforte trios also cover his whole career but they 
show, from first to last, no effort to achieve more than pianoforte 
sonatas with string accompaniment. 

Mozart.^ — Mozart was an inveterate polyphonist by the time 
he was 1 2 years old, and the character of the viola, unnoticed by 
Haydn in his ripest quartets, is imaginatively realized in quartets 
written by Mozart at the age of 17. The point is not that the 
viola takes part in a more polyphonic style (though Mozart’s 
early quartets are full of contrapuntal and canonic forms) but 
that the composer's imagination is attentive to the tone of the 
instrument in every note he writes for it. 

Mozart’s pianoforte trios, which are very insufficiently appreci- 
ated by historians and players, are perfect examples of inde- 
pendence of pjarts, no less than the two great pianoforte quartets 
( which should have been six but that the publisher cried off his 
bargain because of their difficulty) and the quintet for pianoforte 
and wind instruments. The set of six great string quartets 
(avowedly inspired by and affectionately dedicated to Haydn) 
contains some of the profoundest music outside Beethoven; and 
of the four remaining quartets, the last three, written for the 
King of Prussia, who was a good violoncellist, gave his majesty 
a grateful and prominent part and showed that Mozart’s wit was 
nbic to maintain the full greatness of his style even when he was 
rest ric led to a lighter vein of sentiment. 

liis string quintets are as great as the quartets. Mozart prefers 
a second viola as the fifth member; and the only case where he 
suggested a second violoncello was by way of substitute for the 
horn in a little quintet for the curious combination of one violin, 
two violas, violoncello and horn. The combination of wind instru- 
ments with strings is a special problem the mention of which 
brings us back to reconsider the central idea of chamber music as 
now realized by Haydn and Mozart. 

Vocal music has here dropped below the horizon. The human 
voice inevitably thrusts all instruments into the background ; and 
we are now at the stage where the forces engaged in chamber 
music must be on planes sufficiently near to combine in one 
mental focus. A slight divergence of plane will give the mind 
pleasures analogous to those of stereoscopic vision. For example, 
ihe. greatest masters of chamber music with pianoforte take 
pleasure in supporting heavy but incomplete pianoforte chords by 
the low notes of the violoncello: a procedure puzzling to self- 
ceni red pianoforte virtuosos, and never risked by composers who 
have not attained a pure style. Again, the clarinet, in the wonder- 
ful quintets by Mozart (A major) and Brahms (B minor) docs 
nui and is not intended to blend with the strings, but it nowhere 
gi\’es a more intense pleasure than where it behaves as an inner 
part exactly like the others. These works belong to the highest 
regions of the art. 

Wind and Other Combinations* — ^The flute blends with 
n«)thing; even among other wind instruments it is like water- 
colour among oils. It accordingly plays a part in witty little 
works, such as Beethoven's serenade for flute, violin and viola 
(twice imitated by Reger), and Mozart’s two quartets with 
stnngs. The oboe, once not much less important in continue 
chamber music than the flute (Handel confessed to “writing like 
• a devil for it” when he was a boy) requires other wind instni- 
incnts to relieve the ear of its plaintive tone, though Mozart 
wrote a pretty little quartet for it with strings, and Beethoven 
achieved a remarkable iour-de-}orce in an early trio for two oboes 
and cor anglais. But the further consideration of wind instru- 
ments brings us again to the borderland regions of chamber music. 
What are the smallest forces that can make a coherent combina- 
tion for chamber music; i^nd at what point do the forces become 
ioo large to cohere? 
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The pianoforte, even when treated in Mozart’s hard-pencil 
line-drawing style, provides a central mass of complete harmony 
that can absorb shocks and combine {pace the virtuoso player) 
with anything. The question begins to be interesting when we 
deal with the strings alone. Ducts for two violins are obviously 
a tour-de-force, since their bass can never go below a contralto G. 
This tour-de- force is executed on a large scale with a mastery and 
euphony beyond praise by Spohr. Mozart, coming to the rescue 
of Michael Haydn, who was prevented by illness from complet- 
ing a set of six commissioned by the archbishop of Salzburg, 
wrote two for violin and viola, which profit greatly by the extra 
lower fifth and which are written with great zest and a reckless 
disregard (justified by personal knowledge) of the chance that 
the archbishop might detect their difference from the dutiful 
efforts of brother Michael. 

Trios for two violins and any kind of bass but the viola, are 
ominously suggestive of a return to, or non-emergcnce from, the 
continuo method; and indeed it may be doubted whether any 
Italian composer before Cherubini {q,v,) ever did quite emerge 
therefrom. Trios for violin, viola and violoncello arc a very 
different matter. They represent the problem of the string quar- 
tet intensified into a tour-de-force, Mozart’s great example, the 
divertimento in £ flat, is in all its six movements on a scale and 
a plane of thought that its title vainly belies. It inspired 
Beethoven to one of his biggest early works, the Trio op. 3; 
and the success of this encouraged Beethoven to write the three 
string Trios op. 9, of which the first, in G major, and the third, in 
C minor, are bolder in conception and execution than even the 
largest of the six string quartets, op. 18, and not less sonorous 
than any string quartet written before or since. 

The string quartet represents the normal apparatus for a cham- 
ber music work of homogeneous tone. String quintets are usually 
produced in Mozart’s way by doubling the viola. Doubling the 
violoncello, as in Schubert’s great C major quintet, produces a 
very rich tone and sets the first violoncello free to soar into the 
cantabile region without (as in other quintets and in quartets) 
depriving the ensemble of a deep bass. Sextets, for two violins, 
two violas and two violoncellos, are represented in the two great 
works of Brahms. Octets for strings show signs of clotting into 
an orchestral style. Spuhr hit upon the device of dividing the 
eight into antiphonal quartets; and his four double quartets are 
much nearer to the true style of chamber music than his string 
quartets, where his lower parts have the simplicity of early Haydn 
while the first violin plays a concerto above them. Mendelssohn 
in the wonderful octet which he wrote at the age of 16, does not 
find Spohr’s simple antiphonal scheme worth the trouble of 
specially grouping the players when he can use 255 different com- 
binations of the eight without enquiring how they are seated. 

As for the semi-orchestral borderland of septets and octets in 
which several wind instruments join and a double-bass adds 
depth without any normal capacity to rise into cantabile or solo 
work, this borderland (inhabited by Beethoven’s septet, Schu- 
bert’s octet and many glorious serenades and divertimenti of 
Mozart) has a fascinating aesthetic of its own. Wind instruments 
by themselves are happiest in pairs, as their tones contrast too 
^arply otherwise to blend at all, though Reicha, who composed 
regularly for two hours before breakfast every morning, ground 
out over 100 quintets for flute, oboe, clarinet, horn and bassoon, 
all admirably euphonious, if they are up to the sample passages 
quoted by him in his treatise on composition. It is unreasonable 
to blame Mozart’s glorious serenade for 13 wind instruments for 
sounding like a military band; we ought rather to wish that a 
military band could soimd like a Mozart serenade. 

Modiinrii Tendencies* — ^Nothing remains to be said about cham- 
ber music, classical or modem, apart from the general tendencies 
of the art. The exclusive prevalence of sonata form in the classics 
is a result of the fact that when several persons assemble to play 
together they prefer to make the most of their opportunity. 
Smaller worlu are liable to be overlooked; how otherwise can we 
account for the fact that most musicians do not realize the ex- 
istence of three quiet minutes of the most delicate writing in 
Beethoven’s third manner, the quintet-fugue op. 137? A spirited 
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a nrettv fuKUC by Mendelssohn have dropped out 
“ s?gTt for Jo oAe?^eason, while the andante and Kherzo pul> 
Sshtld with them and Schubert’s allegro in C nunor have roused 

r. a.. full ciwnri sl/nrlrC 

'“Tn mVdc;ii‘‘tTm;7tV^^ form no longer obstructs the view 
of other possibilities. Mr. W. W. Cobbett^s prize competitions 
stimulated English composers to the production of fantasies 
in terse continuous-movement forms. Less import^t are the 
numerous cxijeriments in the use of the human voice without 
words in an otherwise instrumental scheme. Nature responds 
cattishly to the pitchfork. Saint-Saens has a charming manner 
which puts the trumpet on its best behaviour in his amusing 
septet. The trombone and side-drums in the chamber music of 
Stravinsky will do well enough in a very smart house-party where 
all the conversation is carried on in an esoteric family slang and 
the guests are expected to enjoy booby-traps. Very different is 
the outlook of some of our younger masters such as Hindemith, 
Jarnach, and others whose renunciation of beauty is in itself a 
youthfully romantic gesture, and is accompanied by endless 
pains in securing adequate performance. The work of masterly 
performers can indeed alone save the new ideas from being 
swamped in a universal dullness which no external smartness can 
long distinguish from that commemorated in the Dunciad. 

(D. F. T.) 

CHAMBER ORCHESTRA, a smaU orchestra of some 20 
or 30 players suited to the performance of works of the smaller 
and lighter order. 

CHAMBERS, EPHRAIM (d. 1740), English encyclopae- 
dist, was born at Kendal, Westmorland, and apprenticed to a 
globe-maker in London. The first edition of his Universal Dic- 
tionary of Arts and Sciences appeared by subscription in 1728, 
in two vols., fol., dedicated to the king. The Encyclopddie of 
Diderot and d Alembert owed its inception to a French translation 
of Chambers’s work. In addition to the Cyclopaedia, Chambers 
wrote for the Literary Magazine (1735-36), and translated the 
History and Memoirs of the Royal Academy of Sciences at Paris 
(1742), and the Practice of Perspective from the French of Jean 
Dubreuil. He died on May 15, 1740. 

CHAMBERS, GEORGE ( 1 803-1 84 o) , English marine 
painter, bom at Whitby, Yorkshire, was the son of a seaman, and 
for several years he pursued his father’s calling. He then took 
lessons from a drawing-master, and found a ready sale for small 
and cheap pictures of shipping. Coming to I^ndon, he was 
employed by Thomas Homer to assist in painting Ihe great 
panorama of London for the Colosseum (the exhibition building 
in Regent’s park, demolished c. i860). His best works repre.sent 
naval battles. Two of these — ^the “Bombardment of Algiers in 
1816,” and the “Capture of Porto Bello” — ^are in Greenwich 
hospital. He died on Oct. 28, 1840. 

A LifCt by John Watkins, was published in 1841. 

CH.^M[BERS, ROBERT (1802-1871), Scottish author and 
publisher, was bom at Peebles on July 10, 1802. A small circulat- 
ing library in the town, and a copy of the Encyclopedia Britannica 
which his father bad purchased, furnished the boy with stores 
of reading of which be eagerly availed himself. Long afterwards 
he wrote of his early years— “Books, not playthings, filled my 
hands in childhood. At 12 1 was deep, not only in poetry and 
fiction, but in encyclopaedias.” The family removed to Edinburgh 
in 1813, and in 1818 Robert began business at 16 as a bookstall- 
keeper in Leith Walk. In 1819 his elder brother William had 
begun a similar business, and the two eventually united as part- 
ners in the publishing firm of W. and R. Chambers. Robert Cham- 
bers was an enthusiast for the history and antiquities of Edin- 
burgh, and his Traditions of Edinburgh (1824), secured for him 
the personal friendship of Sir Walter Scott. A History 0} the 
Rebellions in Scotland from i 6 j 8 to (1828), and numerous 
other works followed. 

At the beginning of 1832 William Chambers started a weekly 
publication under the title of Chamberses Edinburgh Journal 
(known since 1854 as Chambers's Journal of Literature, Science 
and Arts), which speedily attained a large circulation. 

Among the numerous works of which Robert was in whole 
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or in part the author, the Biographical DkHonary of Bmhmt 
Scotsmen (Glasgow, i 83 a- 35 ). the Cyclopaedia of EngUsh^^. 
ature (1844), the Life and Works of Robert Bums (1851), An^ 
dent Sea Margins (1848), the Domestic Annals of Scotland 
(1859-61) and the Book of Days (1862-64) were the most im- 
^rtant. Chambers's Encyclopaedia (1859-68), with Dr. Andrew 
Findlater as editor, was carried out under the superintendence 
of the brothers (see Encyclopaedia). 

As a geologist, Robert Chambers published Tradngs of the 
North of Europe (1851) and Tradngs in Iceland and the Faroe 
Islands (1856). His knowledge of geology was one of the prin- 
cipal grounds on which the authorship of the Vestiges of the 
Natural History of Creation (1843-^46) was eventually assigned 
to him. The Book of Days, a miscelkmy of popular antiquities, 
was bis last publication. He died at St. Andrews on March 17, 
1871. 

His brother, William Chambers (1800-83), the financial 
genius of the publishing firm, was bom at Peebles, on April i 5 , 
1800. He laid the city of Edinburgh under the greatest obligations 
by his public spirit and munificence. As lord provost he procured 
the passing in 1867 of the Improvement Act, which led to the 
reconstruction of a great part of the Old Town, and at a later 
date he proposed and carried out, largely at his own expense, the 
restoration of the noble and then neglected church of St. Giles, 
making it in a sense “the Westminster Abbey of Scotland.” This 
service was fitly acknowledged by the offer of a baronetcy, which 
he did not live to receive, dying on May 20, 1883, three days 
before the reopening of the church. He was the author of a hi.story 
of St. Giles, of a memoir of himself and his brother (1872), and 
of many other useful publications. On bis death in 1883 Robert 
Chambers (1832-88), son of Robert Chambers, succeeded as 
head of the firm, and edited the Journal until his death. His 
eldest son, Charles Edward Stuart Chambers (b. 1859), became 
editor of the Journal and chairman of W. k R. Chambers, Ltd. 

See also Memoir of Robert Chambers, with Autobiographic Rem- 
miscences of William Chambers (1872), the 13th ed. of which (1884) 
has a supplementary chapter; Alexander Ireland’s preface to the lilh 
ed. (1884) of the Vestiges of Creation; the Story of a Long and limy 
Life (1884), by William Chambers; and some discriminating apprecia- 
tion in James Payn’s Some Literary Recollections (1884), chapter v. 
The Select Writings of Robert Chambers were published in seven vois. 
in 1847, and a complete list of the works of the brothers is added to 
A Catalogue of Some of the Rarer Books , , , in the Collection oj 
C. E, S. Chambers (Edinburgh, 1891). 

CHAMBERS, SIR WILLIAM (1726-1796), British arrhi- 
tcct, was the grandson of a rich merchant who had financed the 
armies of Charles XII., but was paid in base money, and whose 
son remained in Sweden many years endeavouring to obtain re- 
dress. In 1728 the latter returned to England and settled at 
Ripon, where William, who was bom in Stockholm, was educated. 
At the age of 16 he became supercargo to the Swedish East India 
Company, and, voyaging to (Canton, made drawings of Chinese 
architecture, furniture and costume which served as basis for his 
Designs for Chinese Buildings, etc. (1757). Two years later he 
quitted the sea to study architecture seriously, and spent a long 
time in Italy, devoting special attention to thHsuildings of classical 
and Renaissance architects. He also studied under C 16 risseau in 
Paris, with whom, and with the sculptor Wilton, he lived at 
Rome. In 1755 he returned to England where his first im- 
portant commission was a villa for Lord Bessborough at Roe- 
hampton, but he made his reputation by the grounds he laid out 
and the buildings he designed at Kew, among them being the 
pagoda in the gardens, between 1757 and 1762 for Augusta, 
princess dowager of Wales. He pubU^ed (1759) a Treatise on 
CivU Architecture and in 1772 a Dissertation on Oriental Garden^ 
ing, wWch attempted to prove the inferiority of European to 
Chinese landscape gardening. As a furniture designer and in- 
ternal decorator he is credited with the creation of tLit “Chinese 
Style” which was for a time furiously popular, although Thomas 
CMppendale (q,v.) had published designs in that manner at a 
somewhat earlier date. He became architect to the king and 
queen, comptroller of his majesty’s works, and afterwards sur- 
veyor-general. In 1775 he was appointed architect of Somer^t 
House, his greatest monument, at a salazy of £2,000 a year. He 
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also designed town mansions for Earl Gower at Whitehall and 
Lord Melbourne in Piccadilly, built Charlemont House, Dublin, 
and Duddingston House, near Edinburgh. He designed the market 

h. )use at Worcester, was employed by the earl of Pembroke at 
Wilton, by the duke of Marlborough at Blenheim, and by the 
duke of Bedford in Bloomsbury. Although his practice was mainly 
rlassic, he made Gothic additions to Milton Abbey in Dorset. Sir 
William numbered among his friends Dr. Johnson, Goldsmith, 
Sir Joshua Reynolds, David Garrick and Dr. Burney. 

CHAMBERS, in law, the rooms of counsel or of judges or 
judicial officers who deal with questions of practice and other 
matters not of sufficient importance to be dealt with in court. It 
is doubtful at what period the practice of exercising jurisdiction 
“in chambers” commenced in England; there is no statutory 
s:iiu*lion before i82*z, though the custom can be traced back to 
ihe lyth century. An Act of 1821 provided for sittings in cham- 
biM's in vacation, and an Act of 1822 empowered the sovereign 
to call upon the judges by warrant to sit in chambers on as many 
d:iys in vacation as should seem ht, while the Law Terms Act, 
defined the jurisdiction to be exercised at chambers. The 
Chambers Act, 1867, was the first Act, however, to lay 
flown proper regulations for chamber work, and the Jufficature 
Art. 1873. preserved that jurisdiction and gave (K>wer to increase 
it as might be directed or authorized by rules of court to be there- 
after made. (See Practice and Procedure.) 

CHAMBERSBURG, a borough of Franklin county, Penn- 
bvKania. U.S.A., on an elevated site in the broad and fertile Cum- 
bfriand valley, 52 mi. S.W. of Harrisburg; it is on federal high- 
vi.tys IT and 30, and is served by the Pennsylvania and the 
WrMern Maryland railways. Pop. (1950) 17,205. It is the county 
sc:it und has large grain elevators, food processing plants and 
various other industries. 

\A'ilson college, a Presbyterian institution for women, char- 
tered in i86g, is there. Chambersburg was founded in 1730 by 
Benjamin Chambers. He built a stone fort after Gen. Edward 
Br.iddock's defeat (1755) and .surrounded it with a stockade as a 
deien>>e against the Indians. At Chambersburg Gen. Robert £. 
Lvx' massed his troops for his attack on Gettysburg. On July 30, 
1804. a large part of the borough was burned by Confederate.s. 
Tli( birthplace of Pres. James Buchanan is near by, and 10 mi. £. 

i. s (’.iledonia State Forest reserve. 

CHAMBERS OF COMMERCE: see Trade Organiza- 

tion. 

CHAMBER SYMPHONY, a musical composition written 
for a small orchestra exceeding in numbers the largest of the 
ordinary chamber music combinations (octet or nonet) but not 
nppn inching those of a full orchestra, and confined usually to a 
singit* instrument in each class. Such a work is Franz Schreker’s 
K imniersymphonie for 23 solo instruments; another has been 
wniten by Schonberg. 

CHAMBERY, a city of France, capital of the d^artment 
of Savoie, pleasantly situated on the Leisse, in a fertile valley 
among the Alps, 79 mi. by rail S.S.W. of Geneva. Pop. (1946) 
2(j 975. It was formerly capital of the duchy of Savoy, and re- 
ninins, with its quiet narrow streets and its girdle of boulevards, 
a typiial old provincial capital of France. The neighbouring 
< ouniry is dotted with summer resorts, and the town is a favourite 
cemtre for excursions. Chamb6ry grew up around a castle of the 
counts of Savoy, who resided there in the 13th, 14th and isth cen- 
lurics. A Roman station (Lemincum) in the vicinity has given 
it name to the rock pf Limenc, which overlooks the town on the 
north. Between 1536 and 1713 Chamb6ry was several times occu- 
pied by the French; in 1742 it was captured by a Franco-Spanish 
army; and in 1792 it was occupied by the Republican forces, 
and became the capital of the department of Mont Blanc. Re- 
stored to the house of Savoy by the treaties of Vienna and Paris, 
it was again surrendered to France in i860. 

'I'he principal buildings are the cathedral, dating from the 
14th and 15th centuries; the H 6 tel-Dieu, founded in 1647, and the 
castle, a modem building serving as the prefecture, with only a 
Rieat square tower belonging to tiic original structure; Chambiry 
is the seat of an archbishop (raised from a bishopric in 1817) and 


of a superior tribunal. It has long been famous as a regional cul- 
ture-centre, and possesses an academy (1819) and several learned 
societies. Local benefactions have profited greatly from the for- 
tune of General Boigne (1751-1830), amassed in India. Among 
the manufactures are silk-gauze, lace, leather and hats; there 
are also aluminium-works. 

CHAMBORD, HENRI CHARLES FERDINAND 
MARIE DIEUDONNE, Comte de (1820-1883), the “King 
Henry V.” of the French legitimists, was bom in Paris on Sept. 
29, 1820, son of the due de Berry, the elder son of the comte 
d*Artois (afterwards Charles X.), and princess Caroline Ferdi- 
nande Louise of Naples. Bom seven months after the assassina- 
tion of his father, he was hailed as the “enfant du miracle,” and 
was made the subject of one of Lamartine’s most famous poems. 
He was created due de Bordeaux, and in 1821, as the result of a 
subscription organized by the Government, received the chateau 
of Chambord. His education was inspired by detestation of the 
French Revolution and its principles. After the revolution of 
July, Charles X. vainly endeavoured to save the Bourbon cause 
by abdicating in his favour and proclaiming him king under the 
title of Henry V. (Aug. 2, 1830). The comte de Chambord ac- 
companied his grandfather into exile, and resided successively at 
Holyrood, Prague and Gorz. The death of his grandfather, 
Charles X., in 1836, and his uncle, the due d’Angouleme, in 
1844, the last male representative of the elder branch 

of the Bourbon family; and his marriage with the archduchess 
Maria Theresa, eldest daughter of the duke of Modena (Nov. 7, 
1846), remained without i.ssue. The title to the throne thus 
passed to the comte de Paris, as representative of the Orleans 
branch of the house of Bourbon, and the history of the comte de 
Chambord’s life is largely an account of the efforts made to unite 
the Royalist party by effecting a reconciliation between the two 
princes. 

Though he continued to hold an informal court, both on his 
travels and at his castle of Frohsidorf , near Vienna, yet he allowed 
the revolution of 1848 and the coup d'etat of 1851 to pass with- 
out any decisive assertion of his claims. It was the Italian war 
of 1859, with its menace to the pope's independence, that roused 
him at last to activity, thus making common cause with the 
Church. The Royalists now began an active campaign against the 
Empire. On Dec. 9, 1866, Chambord addressed a manifesto to 
Gen. Saint-Priest, in which he declared the cause of the pope to 
be that of society and liberty, and held out promises of retrench- 
ment, civil and religious liberty “and above all honesty.” Again, 
on Sept. 4, 1870, aher the fall of the Empire, he invited French- 
men to accept a Government “whose basis was right and whose 
principle was honesty,” and promised to drive the enemy from 
French soil. Fortune favoured him. The elections placed the 
Republican party in a minority in the National Assembly; the 
abrogation of the law of exile against the royal family permitted 
him to return to his castle of Chambord: and it was thence that 
on July 5, 1871, he issued a proclamation, in which for the first 
time he publicly posed as king, and declared that he would never 
abandon the white standard of the Bourbons, “the Hag of Henry 
IV., Francis I., and Joan of Arc,” for the tricolour of the Revolu- 
tion. He again quitted France, and answered the attempts to 
make him renounce his claims in favour of the comte de Paris 
by the declaration (Jan. 25, 1872) that he would never abdicate. 
A constitutional programme, signed by some 280 members of the 
National Assembly was presented for his acceptance, but without 
result. The fall of Thiers in May 1873, however, offered an 
opportunity to the Royalists by which they hastened to profit. 
The comte de Paris and the prince de Joinville journeyed to 
Frohsdorf, and were formally reconciled with the head of the 
family (Aug. 5). The Royalists were united, the premier (the 
due de Broglie) an open adherent, the president (MacMahon) a 
benevolent neutral. MM. Lucien Brun and Chesnelong were sent 
to interview the comte de Chambord at Salzburg, and obtain the 
definite assurances that alone were wanting. They returned with 
the news that he accepted the principles of the French Revolu- 
tion and the tricolour flag. But a letter to Chesnelong, dated 
Salzburg, Oct. 27, declared that he had been misunderstood: he 
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would Rive no guarantees; he would not inau^rate his rei^ by 
an act of weakness, nor become “Ic roi legitime de la Revolu- 
tion.” “Je suis le pilote necessaire,"’ he added, “le soul capable 
de conduire le navire au port, parce que j’ai mission et autorit6 
pour cela.” A last effort was made in the national assembly in 
June 1874 by the due de la Rochefoucauld-Bisaccia, who formally 
moved the restoration of the monarchy. The comte de Cham- 
bord on July 2 issued a fresh manifesto, which added nothing to 
his former declarations. The motion was rejected by 272 to 79, 
and on Keb. 25, 1875, Ibe assembly detinitely adopted the re- 
public as the national form of government. The count died at 
Frohsdorf on Aug. 24, 1883. 

See Manifestes et programmes poUiiques de Af. le comte de 
Ckambord, 1848-73 (1873), and Correspondante de la famille royale 
et principalement de Mgr. le comte de Ckambord avec le comte de 
fiottUU (1884). Of the literature relating to him, mention may be 
made of Henri V. et hi monarchie traditionneUe (1871); Le Comte 
de Ckambord itudii dam ses voyages et sa correspoudance (1880); 
H. de Pene, Henri de France (1885). 

CHAMBORD, a village of central France, in the department 
of Loir-ct-Cher, on the left bank of the Cosson, to mi. E. by N. of 
Blois. Pop. (1936) 165. The village stands in the park of Cham- 
bord, which is enclosed by a wall 22 mi. in circumference. The 
celebrated chateau (see Architecture) forms a parallelogram 
flanked at the angles by round towers and enclosing a square 
block of buildings, the facade of which forms the centre of the 
main front. There is a chapel of the i6th ccntur>' and a famous 
double staircase. The chateau was originally a hunting-lodge of 
the counts of Blois, the rebuilding of which was begun by Francis 
I in 1526, and completed under Henry II. It was the residence 
of several succeeding monarchs, and under Louis XIV consid- 
erable alterations were made. In the same reign Moliere’s A/on- 
sieur dc Puurceaugnac and Le Bourgeois gentUkomme were per- 
formed here for the first time. Stanislas of Poland liveci at 
Chambord, which was bestowed by his son-in-law, Louis XV, upon 
Marshal Saxe. It was given by Napoleon to Marshal Bcrthier, 
from w'hose widow it was purchased by subscription in 1821, and 
presented to the due de Bordeaux, who assumed the title of comte 
de Chambord. On his death it came by bequest to the family of 
Parma. The estate was sequestrated in 1914. 

CHAMBRE ARDENTE, the term for an extraordinary 
court of justice in France, mainly held for the trials of heretics 
(Fr. “burning chamber'*). These courts were originated by the 
Cardinal of Lorraine, the first of them meeting in 1535 under 
Francis I. The Chambre Ardente co-operated with an inquisitorial 
tribunal also established by Francis I, the duty of which was to 
discover cases of heresy and hand them over for final judgment 
to the Chambre Ardente. The court was abolished in 1682. 

See N. Weiss, La Chambre Ardente (Paris, 1889). 

CHAMELEON, the common name of members of one of the 
most remarkable of the families of lizards, Cliameleontidae. Be- 
cause of the similar ability to change colour, the same name is 
misapplied to American lizards of the genus Anolis (Iguanidae). 
The great majority of chameleons are referable to the genus 
Chamaeleo (containing about 70 species), the remaining genera, 
Rhampholeon, Leandria and Brookesia, containing only a few 
dwarfed forms. The group is found in Africa and Madagascar, 
Arabia, southern India and Ceylon. The grasping feet are formed 
by the fusion of the digits into two opposable bundles, the two 
outer digits being opposed to the three inner on the fordimb and 
vice versa on the hindlimb, and, like the prehensile tail, are cor- 
related with climbing habits. The eyes are large and independently 
movable, but the eyelids are fused into one circular fold which 
leaves only the pupil visible; the eyes can also, unhke those of 
other reptiles, be focussed upon one spot, giving the binocular 
vision necessary for the nice appreciation of distances required 
in the use of the tongue. This organ is very large, club-shaped 
and provided with a sticky secretion at its tip; the basal portion 
is narrow and composed of very elastic fibres, which, when the 
tongue is not in use, are telescoped over the elongated copu- 
lar piece of the hyoid, which acts as a support. By means of its 
muscular mechanism the tongue can be shot out to a remarkable 
distance, somewhat exceeding the length of the body; the das- 


ticity of the basal fibres assists in its rapid withdrawal. It is by 
means of this extraordinary mechanism that the chameleon 
secures its prey; flies and other insects are deliberatdy stalked 
until within range, then out shoots the tongue and the victim is 
withdrawn adhering to its sticky tip. 

The ability of chamdeons to change colour is proverbial, but 

their powers are usually exagger- 
ated and are quite equalled by 
those of some other lizards. 
Change of colour is partly reflex 
in response to emotional stimuli 
and partly controlled through the 
eye; changes in the intensity of 
light, change of temperature and 
emotion produce marked and 
characteristic changes, but there 
is little direct response to the 
colour of the environment. The 
normal colour of the common 
chameleon may be gray-green 
with innumerable small dark 
specks and with rows of pale- 
brown patches on the sides of the 
body; in the dark at normal ten- 
peratures the colour fades to a 
cream-colour with irregular ych 
low spots, but exposure to hot 
sunlight causes the whole animal 
to darken until it may be uniformly dull black. High tempera- 
tures without direct sunlight usually produce greens and low 
temperatures dull grays; excitement and fright bring paler .shadet! 
with brown patches and yellow spots, while anger causes the 
lighter areas to darken. 

Propagation is in most cases by means of eggs; these are small, 
oval, white in colour and provided with a tough parchmentlike 
shell. They are buried by the mother and left to be incubated by 
the heat of the sun. A few species, e.g., the dwarf chameleon ol 
South Africa (C. pumilns), retain the eggs within the body 
until they hatch, so that the young are bom alive. 

An extraordinary feature of the group is a tendency toward the 
production of excrescences on the head. Many species have the 
occiput produced backwards into a pointed casque and this may 
a.ssume extraordinary dimensions; but the most remarkable de- 
velopments are the horns of some of the tropical African and 
Malagasy species. In different forms there may be one, two. 
three or four horns or a single, flexible, dermal flap on the tip 
of the snout; in some species these app>endages occur only on 
the male but in others they are present on both sexes. 

(D. M. S. W.; X.) 

CHAMB ER, CHAMPFER or CHAUMFER, an archi 

tectural term for the cutting off of the edges of the comers of 
a beam, post or other similar form, and also the slanting surface 
so produced. Chamfers are frequently hollowed or moulded 
When the chamfer does not run the fulLiength of the member 
that it decorates, the shoulder, diagonal cut or moulding against 
which it stops is known as a stop chamfer. 

CHAMFORT, SEBASTIEN ROCH NICOLAS (1741' 

1794), French wit and man of letters, was bom at a little village 
near Clermont in Auvergne, the son of a grocer named Nicolas. 
Educated as a free scholar at the College des Grassins, he lived 
from hand to mouth in Paris mainly on the hospitality of people 
who were only too glad to give him board and lodging in exchange 
for the pleasure of the conversation for which he was famous. 
Thus Mme. Helvitius entertained him at Sivres for some years. 
He had a great success with his comedies La Jeune IndienfU 
(1764) and Le Marchand de Smyme (1770). In 1775, while tak- 
ing the waters at Bareges, he met the duchesse de Grammont, sis- 
ter of Choiseul, through whose influence he was introduced at 
court. In 1776 his poor tragedy Mustapha et Zeangbr was playco 
at Fontainebleau before Louis XVI and Marie Antoinette; 
king gave him a further pension of 1,200 Itvres, and the prince 
Cond6 made him his secretary. But he was a Bohemian naturally 
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and by habit, and the restraints of the court irked him. In 1781 
he was elected to the Academy; in 1784, through the influence of 
('aJunne, he became secretary to the Idng’s sister, Mme. Elizabeth, 
and in 1786 he received a pension of 2,000 livres from the royal 
treasury. He was thus once more attached to the court, and made 
himself friends in spite of the reach and tendency of his unalter- 
able irony; but he quitted it for ever after an unfortunate and 
mysterious love affair, and was received into the house of M. de 
V'audreuil. Here in 1783 he had met Mirabeau, with whom he re- 
mained to the last on terms of intimate friendship. 

The outbreak of the Revolution made a profound change in 
rhamfort’s life. Theoretically he had long been a republican, and 
he now devoted all his small fortune to the revolutionary propa- 
Ijanda. Until Aug. 31, 1791, he was secretary of the Jacobin club; 
he entered the Bastille among the first of the storming party. He 
worked for the Mercure de France, collaborated with Ginguene in 
the Feuille vUlagcoise, and drew up for Talleyrand his Adresse 
au peuple fran^ais. 

With the reigii of Marat and Robespierre, however, his uncom- 
promising Jacobinism grew critical, and with the fall of the Giron- 
dins his political life came to an end. But he could not restrain 
the tongue that had made him famous ; he no more spared the Con- 
vention than he had spared the court. He was imprisoned for a 
short time, and released; but he had determined to prefer death 
to a re))etitiou of confinement, and when he was again threatened 
with arrest he attempted suicide with pistol and with poniard, dic- 
tating to those who came to arrest him the well-known declara- 
tion: Sebastien-Roch-Nicolas Chamfort, ddclare avoir 

voidu mourir en homme lihre plutot que d'etre reconduit en es- 
iJtrr dans une maison d* arret," which he signed in a firm hand and 
in his own blood. He lingered on until April 13, 1794 in charge of 
a gendarme. To the Abbe Sicyes Chamfort had given fortune 
in the title of a pamphlet {"Qu'est-ce que le Tiers-fitat? Tout, 
{hi'a-t iU Rien"), and to Sieyes did Chamfort retail his supreme 
sircism, the famous "Je m'en vats enfin de ce tnonde oil U faut que 
It' I (wur sc brise au se bronze." The maker of constitutions fol- 
lowed the dead wit to the grave, 

I'hc writings of Chamfort, which include comedies, political 
article.'s, literary criticisms, portraits, letters and verses, are col- 
ourless and uninteresting. His genius was in conversation. His 
Maximes et Fensees are, after those of La Rochefoucauld, the 
most brilliant and suggestive sayings of the iBth century. The 
aphorisms of Chamfort, less systematic and psychologically less 
important than those of La Rochefoucauld, are as significant in 
^ ihcir violence and iconoclastic spirit of the period of storm and 
! prt'paiation that gave them birth as the Reflexions in their ex- 
quisite restraint and elaborate subtlety are characteristic of the 
tranquil elegance of their epoch; and they have the advantage in 
rif hiiess of colour, in picturesqueness of phrase, in passion, in 
audaLity. Sainte-Bcuve compares them to “well-minted coins 
thill letain their value,’* and to keen arrows that arrivent brusque^- 
ment et sifflent encore. 

Thi Oeuvres computes de Nicolas Chamfort appeared at Paris, 5 vols. 
(i 8.'4-.;5), selections one vol. (1852), with a biographical and critical 
pn-fau* b>- Arsji^ne Houssaye and Oeuvres choisics, with a preface and 
notrs t)y M de Lescure (1879). See also Sainte-Bcuve, Causeries du 
Lundi; M. Pellisaon, Chamfort, itude sur sa vie (1895). 

CHAMFRON or CHANFRIN. A horse’s forehead, more 
particularly the piece of armour which covered the front of a 
harried hor.se. 

CHAMIER, FREDERICK (1706-1870), EngUsh noveUst, 
was the son of an Anglo-Indian official, and served in the navy 
from 1809 to 1856. Captain Chamier wrote several popular sea- 
stories, including The Life of a Sailor (1832), Ben Brace (1836), 
The Aretkusa (1837), Jack Adams (1838), Tom Bowling (1841), 
iind Jack Malcolm's Log (1846). He also edited and brought 
down to 1827 James’s Naval History (i837), 

CHAMILLART, liT CHEL (1652-1721), French sUtesman, 
minister of Louis XIV. In 1690 he was made intendant of 
finances, and on Sept. 5, 1699, fhe king appointed him controller- 
general of finances, and on Jan. 7, 1700, minister of war. From 
fhe first Chamillart’s position was a difficult one. The deficit 
smouuted to more pnillinn livres, and the credit of the 
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state was almost exhausted. In Oct. 1706 he showed the king 
that the debts immediately due amounted to 288 millions, and 
that the deficit already foreseen for 1707 was 160 millions. In 
Oct. 1707 he saw with consternation that the revenue for 1708 
was already entirely eaten up by anticipation, so that neither 
money nor credit remained for 1708. In these conditions Chamil- 
lart resigned his office of controller-general. Public opinion attrib- 
uted to him the ruin of the country, though he had tried in 1 700 
to improve the condition of commerce by the creation of a coun- 
cil of commerce. As secretary of state for war he had to place 
in the field the army for the War of the Spanish Succession, and 
to reorganize it three times, after the great defeats of 1704, 1706 
and 1 708. With an empty treasury he succeeded only in part, and 
he frankly warned the king that the enemy would soon be able 
to dictate the terms of peace. He resigned office in 1709, and died 
on April 14, 1721. 

See G. E^ult, Michel ChamiUart, contrSleur giniral et secritaire 
d'itat de la guerre, correspondance et papiers inidUs (1885) ; A. de 
Boislisle Correspondance des contrSleurs giniraux (vol. ii., 1883) ; 
M. Langlois, Louis XTV. et la cour. D*apris trois Umoins nouveaux: 
Bilise BeauviUier, ChamillarL (1926). 

CHAMMADE, CtCILE (186X-1944), French composer, 
was born in Paris on Aug. 8, 1861. She studied in Paris, her 
musical talent being shown at the age of eight by the writing of 
some church music which attracted Bizet’s attention; and at 
eighteen she came out in public as a pianist. Her own composi- 
tions, both songs (in large numbers) and instrumental pieces, are 
melodious and effective and have enjoyed great popularity. 

CHAMISE (Adenostoma fasciculatum). A North American 
shrub of the rose family (Rosaccae), called also chamiso, found 
in the chaparral belt on foothills and mountain slopes in Cali- 
fornia, ranging up to 5,000 ft. altitude. It grows from 2 ft. to 10 ft. 
high, with shreddy brown bark; slender twiggy branches; resin- 
ous, narrow leaves in bundles or fascicles, and small white flow- 
ers in panicled clusters. Chamisc is the most abundant and char- 
acteristic small shrub of the higher foothills west of the Sierra 
Nevada, where, between the lower foothills and the yellow pine 
belt, it often forms a distinct zone called chamisal. (See Chap- 
ark al.) 

CHAMISSO, ADELBERT VON (Louis Charles Ad- 
elaide de) (1781-1838), German poet and botanist, was born at 
the chateau of Boncourt in Champagne, the ancestral seat of his 
family. Driven from France by the revolution, his parents settled 
in Berlin, where in 1796 young Chamisso obtained the post of 
page-in-waiting to the queen, and in 1798 entered a Prussian in- 
fantry regiment as ensign. In close collaboration with Vam- 
hagen von Ense, he founded in 1803 the Berliner Musenalmanach, 
in which his first verses appeared. Although the enterprise was 
a failure, it brought him to the notice of literary celebrities. He 
left the army in 1808, and in 1810 joined the charmed circle of 
Mme. de Stael, following her in her exile to Coppet in Switzer- 
land. In 1813 he wrote the prose narrative Peter Schlemihl, the 
man who sold his shadow. The most famous of all his works, it 
has been translated into most European languages (English by 
W. Howitt). In 1815 Chamisso was appointed botanist to the 
Russian ship “Rurik,” which Otto von Kotzebue commanded on 
a scientific voyage round the world. He published his diary 
(Tagebuch) of this expedition in 1821. In 1818 he became cus- 
todian of the botanical gardens in Berlin. From 1829 he brought 
out the Deutsche Musenalmanach, in which his later poems were 
mainly published. He died on Aug. 21, 1838. 

As a scientist Chamisso wrote Bemerkungen und Ansichten, 
and Vbersicht der nutzbarsten und schddlichsten Gewachse in 
Norddeutschland (1829). His Frauenliebe und 4eben (1830), a 
cycle of lyrical poems, which was set to music by Schumann, 
were particularly famous. Noteworthy are also Schloss Boncourt 
and Salas y Gomez. In the lyrical expression of the domestic 
emotions he displays a fine felicity, and he knew how to treat with 
true feeling a t^e of love or vengeance. Die Ldwenbraul may be 
taken as a sample of his weird and powerful simplicity; and 
Vargeltung is remarkable for a pitiless precision of treatment. 

The first collected edition of Chamisso’s works was edited by J. E. 
Hitxig (6 vdli.» X836; 6th ed., X874) ; there are alio eicelieat *>^*»*«— 
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by M. Koch (18S3) and O. F. Walzel (1892). On Chamisso’a life 
see J. E. Hitzig, “I-.cben und Briefe von Adclbcrt von ChamLsso” 
(in tiic‘ Gcsammelte Werke) ; K. Fulda, Chamisso und seine Zdt 
(1881); G. Hofmeistcr, Adelhert von Chamisso (1884); and E, du 
Bois-Rcvmond, Adelhert von Chamisso als Nalurforscher (i88q). 

CHAMKANNI, a small tribe of Ghoria Khel Pathans in 
Kurrarn, Afghanistan. 

CHAMOIS, the Franco-Swiss name of a hollow-homed 
ruminant known in German as Getnse or Gcmsbok; scientifically, 
Rupicapra rupicapra. It is the only species in the genus, though 
every European range possesses a local race. It is the type of the 
tribe Rupicaprini, which includes several goatlike genera {see 
lioviDAE). About the size of a 
roebuck, with a short tail, it is 
distinguished by the vertical, 
backwardly directed horns in 
both sexes, though these arc 
larger in the male. Though dif- 
fering in the shade of their hair, 
all the various races have black 
and while face markings and a 
black tail and dorsal strii)e. The 
alpine race is chestnut brown in 
summer, lighter and grayer in 
winter. A thick underfur is de- 
veloped in the cold weather. couHrest of c. 

Chamois live in small herds, Chamois, a goat antelope 
but the old males join these only 

during the rutting season (October), when they engage in fierce 
contests wntli each other. The period of gestation is 20 weeks, 
and the usual number of offspring is one. In summer the animals 
ascend to the snow line, being exceeded in the loftiness of their 
haunts only by the ibex. In winter they descend to wooded 
regions. Chamois hunting is a favourite sport of the Swiss and 
Tirolcsc and of amateurs from all countries. As a result of this, 
the chamois has become rare in many of its old haunts, but it is 
now preserved in tlie Swiss National park in the Engadine. Ex- 
ceedingly wary and astonishingly agile, the animal is very difficult 
of approach. It feeds in summer on mountain herbs and flowers, 
in winter on the young shoots of the pine. 

The skin is very soft and is made into the original “shammy” 
leather, though thi.s i.s also made from the .skins of other animals. 
The flesh is prized as venison. During the 20th century the 
chamois was .successfully introduced from Austria into New 
Zealand. 

CHAMOMILE or Camomile Flowers, the flower heads of 
Anthemis nobilis (family Compositac), a herb indigenous to west- 
ern Europe. It is cultivated for medicinal purposes in Surrey, at 
several places in Saxony and in France and Belgium, that grown 
in England being much more valuable than any of the other 
chamomiles. In the wild plant the florets of the ray arc ligulate 
and white and contain pistils only, those of the disk being tubular 
and yellow ; but under cultivation the whole of the florets tend to 
become ligulate and white, in which state the flower heads are 
said to be double. 

The flower heads have a warm aromatic odour, which is char- 
acteristic of the entire plant, and a very bitter taste. In addition 
to a bitter extractive principle, they yield a volatile liquid, which 
on its first extraction is of a {xile blue colour, but becomes a 
yellowish brown on exposure to light. It has the characteristic 
odour of the flowers and consists of a mixture of butyl and amyl 
angclates and valerates. Chamomile is used in medicine in the 
form of its volatile oil. 

Wild chamomile is Matricaria chatnomilla, a weed common in 
waste and cultivated ground especially in the southern counties 
of England. It has somewhat the appearance of true chamomile, 
but a fainter scent. 

CHAMONIX-MONT-BLANC, a well-known alpine tour- 
ist resort, in the department of Haute-Savoie, southeast France. 
Pop. (1946) 3.642. 

The valley of Chamonix runs from northeast to southwest and 
is watered by the Arve, which rises in the Mer de Glace. On the 
southeast towers the snowclad chain of Mont Blanc, and on the 


northwest the rugged chain of the Br6vent and of the Aiguilles 
Rouges. 

Chamonix (3,416 ft.) is the best starting point for the explora- 
tion of the glaciers of the Mont Blanc chain, as well as for the 
ascent of Mont Blanc itself. It is connected with Geneva by a 
railway (55 mi.). 

The vdley is flrst heard of about 1091, when it was granted by 
the count of the Genevois to the great Benedictine house of Si. 
Michel de la Cluse, near Turin, which, by the early 13th century, 
had established a priory there. In 1786 the inhabitants bought 
their freedom from the canons of Sallanches, to whom the prior>' 
had been transferred in 1519. In 1530 the count of the Genevois 
granted the privilege of holding two fairs a year. The tourist 
industry dates from the 18th century, but its development is 
modern. 

The first party to publish (1744) an account of its visit was 
that of R. Pococke, W. Windham and other Englishmen who 
visited the Mer de Glace in 1741. 

CHAMPAGNE, an ancient province of France, bounded 
north by Liege and Luxembourg; east by Lorraine; south by 
Burgundy; and west by Picardy and lie de France. It forms 
the modern departments of Ardennes, Marne, Aube and Haute 
Marne, with part of Aisne. Seine-et-Mame, Yonne and Meuse. 
Its name is derived from the immense plains near Reims, Ch&lons 
and Troyes. The province was constituted by joining to the 
countship of Champ)agne the ecclesiastical duchies of Reims .'ind 
Langres and the ecclesiastical countship of Chalons. From 1152 
to 1234 the countship of Champagne reckoned among its de> 
pendencies the countship of Blois and Chartres, of which Tour- 
aine was a fief, and the countship of Sancerre and various scat- 
tered fiefs in the Bourbonnais and in Burgundy. The countships 
of Troyes and Meaux were also absorbed into this amalgamation 
of territories which became known as the “countship of Cham- 
pagne and Brie.” {See Troyes.) (A. Lo.) 

The counts of Champagne were de.scendants of Odo I (Odo II 
of Blois; see Blois, Courtship of), who acquired the title in 
1019 or 1020. The most famous of these counts were Theobald 
or Thibaut II (1125-52), already count of Blois (as Theo- 
bald IV) and Meaux. one of the most powerful barons of his 
time; Henry I the Liberal (1152-81; son-in-law of Louis VI 1 ot 
France), who went on the crusade in 1178 and was taken prisoner 
by the Turks; Henry II (1181-97), who, reaching the Holy 
Land in 1190. married Isabella, widow of Conrad, marquis of 
Montferrat, and became king of Jerusalem; and, most famous 
of all, Theobald IV {see Thibaut [1201-53], son of Theo- 
bald III [1197-1201] and Blanche of Navarre). Theobald IV 
took part in the expedition of Louis VIII of France again.st the 
Albigen.ses (1226), came into prominence in the first years of 
St. Louis's reign, succeeded to the throne of Navarre as Theo- 
bald I on the death of his maternal uncle Sancho VII (12^) 
and went on an expedition to the Holy Land in 1 239-40. He ac- 
quired moreover a reputation as a poite courtois, Theobald V 
(II of Navarre; 1254-70) married Isabella, daughter of St. 
Louis, and died on his return from the eighth crusade after its 
failure in Tunis. Henry III (I of Navarre), his brother and suc- 
cessor, died in 1274, leaving an only daughter, Joan of Navarre, 
who married the hei»- presumptive to the throne of France, Philip 
the Fair, in 1284 and became queen of France, dying in 1305. 
At that time the countship passed to her son, Louis le Hutin, who 
joined it to the crown on his accession as Louis X in 1314. 

The great celebrity of Champagne, in the middle ages, lay in 
its fairs, particularly in the 12th and 13th centuries. At the 
crossing of the roads from Flanders, Germany, Italy and 
Provence, Champagne was indeed a convenient meeting place 
for foreigners. Drapers from the north, wool merchants from 
England, importers of alum, dyes and spices from the Mediter- 
ranean ports, dealers in linen and in furs from Germany and 
leather sellers from Spain and Africa could easily meet then 
and bargain together. The great fairs lasted 49 days each and 
were six in number: one at Lagny, one at Bar-sur-Aube, two at 
Provins and two at Troyes. Each fair opened wdth a week de- 
voted to the receiving of merchandise; four wedrs then were 





CHAMPAGNE 


Spent in selling and the last fortnight in the settling of accounts. 
I'or this purpose, clearances and transfers of funds came more 
and more to be used between customers; and thus the fairs be- 
came regular banking centres and clearinghouses, where people 
not connected with business might abo do their transactions 
(sec Banking). 

These fairs had a special legislation; and special magistrates 
i dled ^'masters of the fairs” had control of the police there, 
riirinks to the fairs, Champagne, rather a poor region at first 
bt^ause of the nature of its soil, became rich; and this accoimts 
both for the opulence of its towns (particularly under Henry the 
hibcral and Theobald IV) and for the emancipation of the cities 
as well as for more violent movements {communes) that took 
place early. 

I rom the beginning of the 14th century, the superiority of 
li.ilian shipping and commercial methods brought about the 
cities' decline. 

In the 1 0th century Champagne played a prominent part, from 
a military viewpoint, as a frontier province against the territories 
()i the Spanish Habsburgs and was seriously shaken by the wars 
Ilf religion. 

linn lor.RApiiY.” -R. Crozet, Histoire de Champagne (Paris, 193.^); 

I ii/:ihi‘th Chapin, Lex Villes de foires de Champagne des origines au 
j.i-ui du A 7 V*' sUcle (Paris, 1937); R. Gandilhon, Histoire de Cham» 
ju ii( . bihliographie champenoise, publications des annies 1920 d 194$ 
ii> 47 )* (M. Pac.) 

CHAMPAGNE, BATTLES IN. This was the name com- 
innniy if vaguely given to a number of long drawn-out offensives 
I in Lhe western front in World War 1. Among the principal ones 
ihe tirst was the P'rench attack cast of Reims on Sept. 25, 1915, 
.in (lulline of which will be found in the article on World 
Wak 1. 

The simultaneous British offensive at Loos (g'.v.), north 
0; l ens, was intended to be subsidiary to this, as was also a lesser 
I r(‘n('h offensive south of Lens. Still more important in scale and 
design was the I'rench offensive west of Reims in April 1917, 
ficquently called the Nivellc offensive. The failure of this ambi- 
tions plan for a swift and decisive break-through culminated in 
riii!!ini(‘S which seriously endangered the fighting efficiency of the 
I' I fill h army; only after some months was its morale restored by 
the ‘■vrnpathetic and prudent leadership of Gen. Petain. 

The Autumn OfTensive, 1915 . — During the summer of 1915 
](>• :! attacks had been carried out in the Vosges and Argonne, 
\MiiU preparations were being made for operations on a large 
.M.ilt' ill Champagne and for a powerful diversion in Artois. The 
ohm live in Champagne was the rupture of the German front 
iriK bazancourt to Challcraiige, so as to outflank their positions 
10 north of Reims and in the Argonne. It was hoped thus to 
rol up the eastern part of the German front. Under the direction 
oi tun. (Ic Castclnau the attack was made by the II. Army 
.am) with the right of the IV. Army (de Langle de Cary) and 
the leii of the III. Army (Humbert), a total of 35 divisions, 
or :ii li ast 420 battalions, against the German III. Army (Einem), 
\\hKh had at first only 70 battalions, later reinforced to 192. 
However, the secret of the future offensive was so badly kept 
ih.ii as early as Aug. 15 a German order had foreseen it. The 
yiiillerv preparation began on Sept. 22, and at 9:15 a.m. on Sept. 
.’5 the assault was launched and penetrated along almost the 
whole front to a depth of from 2,000 to 4.000yd. reaching even 
thi- ‘.(•(.ond position in one sector. But the German command, 
t sliiuiowing the method of elastic defence which became famous 
iqiS, had withdrawn the guns and allowed the lightly held 
t position to act as a shock-absorber. Progress then became 
w aiul costly. 

Un Sept. 28 and 29 a part of the second position was carried 
ihe west of Le Mesnil and Navarin farm and a break through 
iiiade in a narrow section, but the Germans quickly closed the 
Kap The French cavalry corps had to retire on the 28th to the 
lines without having been engaged. On the 30th a general 
announced the end of the operations with the capture of 
2 =: 000 prisoners and 150 guns. Nevertheless, abortive attacks 
^ontmued until Oct. 8. The Champagne offensive cost the French 
0.000 killed and missing and 100,000 sick and wounded. The 


results were not in due proportion to this sacrifice, mainly because 
the attacks had lacked the characteristics of surprise, rapidity 
and continuity, and had been continued too long. 

French Offensive on the Aisne, 1917 ^The strategical and 
political controversies which preceded the opening of the allies’ 
offensive campaign of 1917 are dealt with in the article on 
World War I. On the Aisne, the French offensive was to extend 
from Vailly to Reims. Gen. Petain, consulted by Nivclle on the 
proposed action, criticized it freely and refused the leadership, 
which was entrusted to Gen. Michelet. The V. Army (Mascl). 
which had held this front since 1914, closed on its right to make 
room for the VI. Army (Mangin), while the X. Army (Dur.hcne) 
was in reserve. Nivelie had decided on a rapid attack which aimed 
at carrying the positions and all the artillery zone at the first 
assault. This resembled the method twice employed at Verdun. 
No one raised any serious objection, but Nivclle foretold an im- 
mediate exploitation of the success by the X. Army, which should 
carry it as far to the north as possible. Michelet estimated that 
the whole operation might be accomplished the first day, or at 
latest on the morning of the second. He indicated as objectives the 
foot of the heights to the north of the Ailette, the plain of Laon. 
and the east of Brimont fort. The only objection was raised by 
Mangin, who called attention particularly to the importance of 
good atmospheric conditions. This did not modify Nivellc’s 
wishes, and Michelet exaggerated them by giving such detailed 
orders that no initiative was left to the army commanders. 

The preparation for the offensive was in full swing when the 
(^rman retreat to the Hindenburg line began. Nivelle’s plan had 
to be modified, the Oisc-Somme attack lost all interest and that 
upon the Aisne alone remained. Mangin called attention to the 
fact that the retirement had left a right-angled salient about the 
Laffaux mill and that an attack to the north would be able to 
take the Chemin des Dames in reverse. The commander-in-chief 
admitted this and two divisions were devoted to this local opera- 
tion. In addition it was decided that the IV. Army (Anlhoinc) 
should attack the Massif dc Moronvillicrs, east of Reims. On 
top of this a political incident led to the retirement of Gen. 
Lyautey, Minister of War. He was replaced by M. Painleve, who 
was hostHe to Nivclle’s plans. This weakened the confidence of 
the commandcr-in-chicf’s subordinates, and Nivelie went so far 
as to offer his resignation, which was refused. 

The British share of the offensive began on April 9 before 
Arras, The operations on the Aisne should have begun on April 
12, but were put off, first to the 14th, then to the lOth on account 
of the bad weather. The front of attack measured 25 miles. The 
VL Army (Mangin) operated on nearly jom. with 17 divisions 
plus a cavalry division and a territorial division, 1,669 Runs, of 
which 823 were heavy or large; the V. Army (Masel) had a 
nearly similar strength but with 1,967 guns (1,107 heavy or 
large). The artillery preparation commenced on April 5 and 
continued until the 15th on account of the postponement of the 
attack. It sufficed, but its duration permitted the Germans to 
make suitable dispositions and there was no surprise. On the 
morning of April 16 the Allies carried the first German line on 
the whole front. The right and centre of the V. Army gained a 
depth of to 2m., but on the left a tank attack, badly con- 
ducted, failed with heavy losses and the infantry rapidly came to 
a standstill on the plateau of Craonne. The right of the VI. Army 
took the position of Hurtebise and pushed as far as the Ailette, 
but further east the fighting was desperate and the gain insig- 
nificant. In the centre progress was more satisfactory, though 
difficult. On the left, the commencement was good, hut the ad- 
vance quickly became wild, and at certain points it was practically 
negligible. 

To sum up, although some good results had been obtained the 
hoped for success had not been won. Badly informed, Nivelie 
imagined that on the 17th he ought to stop the northern advance 
of the VI. Army and push the V. Army towards the north-east. 
This order became delayed, so on the 17 th Mangin continued his 
attacks, notably in the centre, where he made a marked advance 
on the front Braye en Laonnois-Ostel. The situation having 
changed Mangin ordered a vigorous pursuit, in spite of the 
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stopping order. Slow progress was made towards the Chemin des 
Dames. On the same date (17th) the IV. Army (Anthoine) 
had made good progress in the Massif de Moronvilliers. Between 
the 1 6th and 20th the French captured 21,000 prisoners and 183 
guns, and advanced some sm. on the Aisne front of 7jm. width. 
Of the 52 German divisions in reserve available on April i only 
16 remained unengaged. This result was less than had been hoped, 
but it was nevertheless appreciable and certainly superior to those 
of preceding offensives. 

Unhappily the morale behind the front line was rapidly declin- 
ing, the losses being greatly exaggerated. Nevertheless, Nivcllc 
continued his operations. The X. Army took up its position on the 
plateau de Craonne, between the V. and VI. Armies, but on 
April 27 Michelet wrote that he had not strength enough for a 
general offensive toward the north and that he proposed to limit 
himself to local attacks. Nivelle accepted this solution. These 
operations, rendered more difficult by the unfortunate intervention 
of politicians, produced very poor results. The IV. Army on 
May 4 captured the Craonne plateau, and Laffaux mill was carried 
on the 5th. For several months, however, the X. Army could 
only with difficulty hold on to the crest of the Chemin des Damc.s. 
The French had lost from April z6 to 25, 15,000 dead, 60,000 
wounded and 20,500 missing. Nevertheless, all the 52 reserve 
German divisions of April i had been employed by May 4, and 
quiet sectors had been robbed to reinforce the Aisne line. Up 
to May 25, 99 German divisions had already appeared on the 
front attacked, of which ii had appeared twice. This expenditure 
was triple that before Verdun in teu months. 

(B. E, C. M. E. M.) 

CHAMPAGNE WINES. Champagne is a pale gold or 
straw-coloured table wine which has been made naturally effer- 
vescent through a second fermentation in a bottle or other closed 
container. It is the best-known of all sparkling wines (see Wine), 
having been developed to perfection through centuries in the 
former province in France from which it gets its name. 

In France, but not normally elsewhere, the name Champagne is 
restricted to wine obtained from grapes grown in hillside vine- 
yards within a rough triangle connecting Reims, Epemay and 
Chalons-sur-Marne. White table wines of a number of these 
vineyards, usually from Pinot noir, Chardonnay and Pinot blanc 
grape varieties, arc blended together to combine their differing 
characteristics. To the blend are added a special Champagne 
yeast, and some sugar, either alone or in a syrup with aged wine. 
In the resulting fermentation carbon dioxide gas seeks to escape; 
but, blocked by the closed container, it becomes fixed in the 
wine, to reveal itself in the form of tiny, pungent bubbles, when 
the bottle is opened for use. 

Either of two types of closed containers may be used to encase 
the fermenting Champagne. In the older, classic method, bottles 
able to withstand pressures of as much as 100 lb. per sq.in. are 
employed. Thick corks, held by steel clamps called agraffes, block 
the necks. The filled bottles are stacked horizontally in tiers and 
left so for a period of months, until the second fermentation com- 
pletes itself. 

Unwanted sediment is created during the fermentation, and, to 
remove this, workers place the bottles in racks, necks downward. 
Each day for months they lift each bottle slightly, twist and 
partly turn it. The repeated action, called ^'rid^ing,” shifts the 
sediment along the glass until it comes to rest on the cork. At 
this point the bottle's neck is immersed in a freezing solution; 
the clamp is then released and the gas pressure forces out the 
cork and a small quantity of frozen wine, containing the sedi- 
ment. This process is known as ^'disgorging.*’ , 

Quickly, before much of the Champagne can be lost, a little 
sweet liqueur is added, the bottle is strongly corked, the cork is 
wired on, and, except for final aging, the effervescent wine is 
ready for use. The amount of liqueur added determines the de- 
gree of sweetness of the Champagne. A Champagne may be 
almost completely dry of sugar (“brut”), semi-dry (usually la- 
belled "cxtra-diy,” “dry” or “sec”) or sweet (“doux”). 

The second, and faster and less expensive, way of producing 
Champagne is by the “bulk” process. In this, the wine has its 


second fennentation in large glass-lined tanks which may hold 50 
or even 1,000 gallons. From these, after fermentation, the wine 
is transferred, under pressure, directly into bottles; the sediment 
is left behind in the tank or removed by a filter. 

Outside of France, wines produced in the manner and possessed 
of the characteristics of Champagne may be sold under that label 
qualified with the name of the place of origin. When the “bulk” 
process has been used the governments of some countries, includ- 
ing tne U.S., require that fact to be stated. (See Wine.) 

Birliocsraphv.— A ndrd L. Simon, The Supply^ the. Care and tkr 
Sale of Wine (1923), Champagne (1934); H. Warner Allen, The 
Wines of France (1934) ; C. Moreau-B 6 ril 1 on, Au pays du Champagne^ 
Le vignoble, Le vin (1913) ; Frank Schoonmaker and Tom Marvel 
The Complete Wine Book (1934); Wine Advisory Board, San Fran, 
cisco, Wine Handbook Series, vol. ii (1943). (H. A. Cw.) 

CHAMPAGNY, JEAN BAPTISTE NOMPERE DE, 

Duc DE Cadore (1756-1834), French politician, was bom at 
Roanne on Aug. 4, 1756, and entered the navy in 1774. He fought 
through the war in America and resigned in 1787. l^ectcd deputy 
by the noblesse of Forez to the states-general in 1789, he went 
over to the third estate on June 21 and collaborated in the work 
of the Constituent Assembly, especially occupying himself with 
the reorganization of the navy. He remained in private life from 
1791-99, when Napoleon named him member of the council of 
state. From July 1801 to Aug. 1804 he was ambassador of France 
at Vienna and directed the incessant negotiations between the two 
courts. As minister of the interior (1804-7) he proved an ad- 
ministrator of the first order. In Aug. 1807 he succeeded Talley- 
rand as minister for foreign affairs. He directed the annexatior 
of the Papal states in April 1S08, worked to secure the abdication 
of Charles IV. of Spain in May 1808, negotiated the peace of 
Vienna (i8og) and the marriage of Napoleon. In April 1811 a 
quarrel with the emperor led to his retirement. In 1814, after 
the abdication, the empress sent him on a fruitless mission to the 
emperor of Austria. Then he went over to the Bourbons. During 
the Hundred Days he again joined Napoleon. This led to his 
exclusion by Louis XVIII., but in 1819 he recovered his dignity 
of peer. He died in Paris on July 3, 1834. Three of his sons 
achieved distinction. Francois (1804-1882) wrote a history of 
the Roman empire, in three parts — (i) Les Cisars (1841-43, 4 
vols.); (2) Les Antonins (1863, 3 vols.); (3) Les Cisars du III 
sUcle (1870, 3 vols.). Napoleon (1806-1872) published a Traite 
de la police municipale in 4 vols. (1844-61), and was a deputy in 
the Corps Legislatif from J6rome Paul (1809-86) was 

also deputy in the Coq)s Legislatif from 1853-70, and was made 
honorary ^amberlain in 1859. He worked on the official publica- 
tion of the correspondence of Napoleon I. 

CHAMPAIGN, a city of Ch^paign county, Illinois, U.S.A., 
in a rich agricultural region, 125 mi. S. by W. of (Chicago. It is on 
federal highways 45 and 150; is served by the Big Four, the Illi- 
nois Central, the Wabash and the Illinoi.s Traction railways; and 
has a commercial airport. The population in 1950 was 390*^7 
Champaign and Urbana, adjoining it on the east, form practically 
one city, with common public utilities and civic enterprises. The 
only separate institutions are the post offices and the city govern- 
ments. Champaign has the greater part of the business and indus- 
trial activities, which include railroad repair shops and manufac- 
tures of heavy castings, soybean oil and feed, bleachers, gloves, 
concrete measuring devices, impact registers, caps and gowns. The 
campus of the University of Illinois (g.v.) lies partly in Cham- 
paign. 

At Rantoul, 14 mi. N., is Chanute field, a flying field ot toe 
U.S. army air corps. Champaign was founded in 1855 and in* 
corporated as a city in i860. 

CHAMPAIGNE, PHILIPPE DE (1602-1674), Belgian 
painter of the French school, was bom at Brussels of a poof 
family. He was a pupil of J. Fouquiires; and, going to Faj^ 
in 1621, was employed by N. Du Chesne to paint with Nichola* 
Poussin in the palace of the Luxembourg. His best works are W 
be found at Vincennes, and in the church of the Carmelites at 
Paris, where is his celebrated Crucifix, a signal perspective sue* 
cess, on one of the vaultings. After the death of Du Chesn^ 
Philippe became first painter to the Queen of France, and uur 
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n^ately rector of the Academy of Paris. As his age advanced and 
i,il health failed, he retired to Port Royal, where he had a 
il.tu^'htcr cloistered as a nun, of whom (along with Catherine 
Vunes Artiauld) he painted a picture highly remarkable for its 
unaffected truth. This, indeed, is the general character of 
iij^ work — grave reality, without special elevation or depth of 
1 li:ii after or charm of warm or stately colour. He produced an 
iiiinicnsc number of paintings, religious and other subjects as 
well as portraits, dispersed over various parts of France and now 
the galleries of Europe. 

riiilippc died on Aug. 12, 1674. 

CHAMPARAN, a district of India, in the Tirhut division 
{.i Bihar, orrupying the northwest comer of Bihar, between the 
two rivers Gandak and Baghmati and the Nepal hills. It has an 
ariM of ^,553 sq.mi., and a population (1941) of 2,397,569. 

I’he district is a vast level, except in the north and northwest, 
where outliers of the Himalayas, known as the Sumeswar and 
j)uii ranges, extend for about 15 mi. into the alluvial plain. 
Tiu' former hills rise to a height of 2,884 ft. at Fort Sumeswar; 
i[\ ihfir eastern extremity is the Bhikna Thori pass into Nepal, 
riu- two ranges, which have an area of about 364 sq.mi., contain 
MuMihes of forest and jungle. Elsewhere the land is closely 
ciilti\aicd and teems with an active agricultural population. 
I'hf principal rivers are the Gandak, navigable all the year 
round, the Burh Gandak, Lclbagi, Dhanauti and Baghmati. Old 
l)C(i^ of rivers intersect Champaran, and one of these forms a 
ih:iin of lakes which occupies an area of 139 sq.mi. in the centre 
fii ihf (liMrict. 

( Ii.iinparan was the chief seat of indigo planting in Bihar before 
the decline of that industry. There are a number of salpetre 

relincries. 

The district suffered severely from drought in 1866 and 1874, 
and again in 1897. As a protection against crop failures the 
'Inhiiii and Dhaka canals were constructed. The former derives 
iti; supply from the Gandak river at Tribini immediately below 
the Nepal frontier and irrigates a tract in the north of the dis- 
trict. The latter is a minor work taking off from the river Lal- 
hukaya and irrigating several thousand acres in the east. A 
considerable trade is conducted with Nepal. 

Sugauli, a .small military station, wa.s the scene of a mas.sacre 
during the Mutiny; it was there that the Nepalese treaty of 1815 
signed. Three of the sandstone pillars with pillar edicts 
, which Asoka erected to mark the .stages of his journey into Nepal 
iatc' found in this district at the following places: Lauriya Nan- 
j dangurh. Lauriya Araraj and Rampurisa. 

CHAMPEAUX, WILLIAM OF (c. 1 070-11 21), French 
scholastic, was born at Champeaux near Mclun. After studying 
undt'i .An.selm of Laon and Roscelin, he taught in the cathedral 
school of Paris, where he opposed Roscelin and had Abelard as a 
pupil. 

I no3 he became a canon of Notre Dame but in 1108 retired 
Ito the abbey of St. Victor, where he resumed his lectures. He 
■ iftiTward became bishop of Chdlons-sur-Marac, and took part 
n the dispute concerning investitures as a supporter of Calixtus 
il. His theological works are the De Eucharistia (inserted by 
lean Mabillon in his edition of the works of St. Bernard) and 
he Dc Orif^ine Animae (in E. Martcne\s Anccd. nov,, vol. v, 
1717 )1 in which he upholds the theory of creatiaiiism (,that a 
ioul iis specially created for each human being). 

^ In his Dc Generibus et Sp^ciehus (printed by V. Cousin in 
inedits d'Ahelard, 1836), William shows himself an 
sxccssive realist by declaring that the universal is the whole 
rciiliiy of the individual, but in his later Sententiae (extracts 
?ul>iished in G. Lef^vre, Les variations de C. de Champeaux, 
Lille. 1898), he adopts a moderate realism. 

l or his views and controversies with Ab 61 ard see Abelard; 
pCHOLASTIClSM. 

Vfr Luf^vre, op. cit.; Hurtault, "Thtologie de G. de Champeaux,” in 
pi’, tie 5 c. eccl. ei sc, caih. (1908-^) ; E. Michaud, C. de Champeaux et 
P (tolrs de Paris an XW sUde, 2nd cd. (Paris, 1868) ; Uberweg, 
der Gesch. der PhU., Teil ii (Berlin, 1928). 

I . a Pacific port of Guatemala, Central Amer- 


ica, 28 mi. by the International Railways of Central America from 
Retalhuleu. Pop. (1950) 982. Exports are chiefly coffee. The 
harbour is an open roadstead, ships being served by lighter. 

CHAMPERTY, in common law, a bargain between a plaintiff 
or defendant in a cause and another person, to divide the land 
(campum partiri) or other subject matter of the action in the 
event of success, in consideration of that person carrying on or 
defending the suit partly or w^holly at his own expense. It is a 
misdemeanour punishable by fine or imprisonment. It differs 
only from maintenance, in that the recompense for the service 
which has been given is always part of the matter in action, or 
some profit growing out of it. Such an agreement is illegal and 
void. 

It is not, however, illegal to charge the subject matter of an 
action in order to obtain the means of prosecuting or defending it. 

CHAl^ION, in the judicial combats of the middle ages 
the substitute for a party to the suit disabled from bearing arms 
or stHscially exempt from the duty to do so. Hence the word has 
come to be applied to any one who “champions,” or contends on 
behalf of, any person or cause. 

In the laws of the Lombards (lib. ii, tit. 56, sections 38, 39), 
those who by reason of youth, age or infirmity could not bear 
arms were allowed to nominate champions, and the same provi- 
sion was made in the case of women (lib. i, tit. 3, section 6; tit. 
16, section 2). This was practically the rule laid down in all 
subsequent legislation on the subject. 

The clergy, as individuals or corporations, were represented by 
champions; in the ca.se of bishop.s and abbots this function was 
part of the duties of the advocatus {see Advocate). Du Cange 
gives instances of mercenary champions who were regarded as 
“infamous persons,” and sometimes, in case of defeat, were con- 
demned to lose hand or foot. Sometimes championships were 
“serjeanties” ; ».<?., rendered service to lords, churches or cities in 
consideration of the grant of certain fiefs or annual money pay- 
ments. 

The office of “king’s champion” {campio regis) is peculiar to 
England. His function was to ride, clad in complete armour, on 
his right the high constable, on his left the earl marshal, into 
Westminster hall during the coronation banquet and challenge 
to single combat anyone who should dispute the king’s right to 
reign. The challenge was thrice repeated by the herald, at the 
entrance to the hall, in the centre and at the foot of the dais. 
On picking up his gauntlet for the third time, the champion was 
pledged by the king in a gilt-covered cup, which was then pre- 
sented to him as his fee by the king. If he had had occasion to 
fight, and had been victorious, his fee would have been the 
armour he wore and the horse he rode, the second best in the 
royal stables; but no such occasion ever arose. This ceremonial 
was last performed at the coronation of George IV. 

The office of king's champion is of great antiquity, but of the 
actual exercise of the office the earliest record dates from the 
coronation of Richard II. On this occasion the champion, Sir 
John Dymoke, appeared at the door of the abbey immediately 
after the coronation mass, but was peremptorily told to go away 
and return later; moreover, in his bill presented to the court of 
claims, he stated that the champion was to ride in the proces- 
sion before the service, and make his challenge to all the world. 
'This seems to show that the ceremony, as might be expected, was 
originally performed before the king’s coronation, when it would 
have had some significance. The manor of Scrivelsby is held in 
grand serjeanty by the service of acting as the king's champion, 
although the service became obsolete with the coronation ban- 
quet. 

Bibuogiiafhy. — ^Du Cange, Glossarium, s.v. “Campio” ; L. G. Wick- 
ham Lcgg, English Coronation Records (1901); J. H. T. Perkins, The 
Coronation Book (1902). 

CHAMPIONNET, JEAN ETIENNE (1762-18CX)), 
French general, bom at Valence, enlisted in the army at an early 
age and served in the great siege of Gibraltar. In May 1793 he 
was charged with the suppression of the disturbances in the Jura, 
which he quelled without bloodshed. Under Pichegru he took part 
in the Rhine campaign of that year as a brigade commander and 
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at Weissenburg and in the Palatinate won the warm commenda- 
tion of Hoche. He commanded the left wing of the French 
armies on the Rhine, between Neuwied and Dusseldorf, and took 
part in the cxi)editions to the Lahn and the Main. In 1798 
Championnet was named commander-in-chief of the *'army of 
Rome/’ which was protecting the infant Roman republic against 
the Neapolitan court and the British fleet. The Austrian general 
Mack had a tenfold superiority in numbers, but Championnet 
captured Naples itself and there set up the Parthenopcan repub- 
lic. But his intense earnestness and intolerance of opposition soon 
embroiled him with the civilians, and the general was recalled in 
disgrace. The following year, however, saw him again in the field 
as conimander-in-chicf of the “army of the Alps.” The campaign 
which followed was uniformly unsuccessful, and, worn out by the 
unecjual struggle, Championnet died at Antibes, on Jan. 9, 1800. 

See A.R.C. dc St. Albin, Championnet, ou ks Campagnes de Hol- 
lander de Rome et de Naples (i860) ; M. Faure, Souvenirs du Giniral 
Championnet (1904). 

CHAMPLAIN, SAMUEL DE (1567-1635), French ex- 
plorer, colonial pioneer and first governor of French Canada, was 
bom at Brouage on the Bay of Biscay. His father was a sea cap- 
tain, and the boy was early skilled in seamanship and navigation. 
He entered the army of Henry IV., and served in Brittany. When 
the army of the League was disbanded he accompanied Ids uncle, 
who had charge of the ships in which the Spanish allies were con- 
veyed home, and on reaching Cadiz secured (1599) the command 
of one of the vessels about to make an expedition to the West 
Indies. He was gone over two years, visiting all the principal ports 
and pushing inland from Vera Cruz to the city of Mexico. The 
ms. account of his adventures, Bref Discours des Choses plus re- 
marquables que Samuel Champlain dc Brouage a recognues aux 
Indes OccidentaleSy is in the library at Dieppe. It was not pub- 
li.shed in French until 1870, although an English translation was 
printed by the Hakluyt Society in 1859. contains a suggestion 
of a Panama canal, “by which the voyage to the south sea would 
be shortened by more than 1,500 leagues,” In 1603 Champlain 
made his first voyage to Canada, being sent out by Ajrniar dc 
Clermont, on whom the king had bestowed a patent. Champlain 
at once established friendly relations with the Indians and ex- 
plored the St. Lawrence to the rapids above Montreal. On his 
return he published Des sauvages, ou voyage de Samuel Cham- 
plain de Brouage fait en la France Nouvelle, During his alxsence 
de Clermont had died, and his privileges and fur trade monopolies 
were conferred upon Pierre du Guast, Sieur de Monts (1560- 
C. 1630). With him, in 1604, Champlain was engaged in exploring 
the coast as far south as Cape Cod, in seeking a site for a new 
settlement, and in making surveys and charts. They first settled 
on an island near the mouth of the St. Croix river, and then at 
Port Royal — now Annapolis, Nova Scotia. 

Meanwhile the Basques and Bretons got de Monts’ patent re- 
voked, and Champlain returned to Europe. When, how^ever, in 
modified form, the patent was re-granted to his patron, Cham- 
plain induced him to abandon Acadia and establish a settlement 
on the St. Lawrence. Champlain was placed in command of one 
of the two vessels sent out. He was to explore and colonize, while 
the other vessel traded, to pay for the expedition. Champlain 
fixed on the site of Quebec and founded the first white settlement 
ttere in July 1608, giving it its present name. In the spring he 
joined a war party of Algonquins and Hurons, discovered the 
great lake that bears his name, and, near the present Ticonderoga, 
took part in the victory which they obtained over the Iroquois. 
The Iroquois naturally turned first to the Dutch and then to the 
English for allies. Champlain then returned to France, but in 
1611 was back in Canada, and established a trading post at Mont 
Royal. He was subsequently appointed lieutenant-general in 
New France. 

In 1613 Champlain again crossed the Atlantic and endeavoured 
to confirm Nicolas de Vignau’s alleged discovery of a short route 
to the ocean by the Ottawa river, a great lake at its source, and 
another river flowing north therefrom. That year he got as far as 
Allumette Island in the Ottawa, but two years later, with a “Great 
War Party” of Indians, he crossed Lake Nipissing and the eastern 


ends of Lakes Huron and Ontario, and attacked an Onondaga 
fortified town a few miles south of Lake Oneida. This was the 
end of his wanderings. He now devoted himself to the growth and 
strengthening of Quebec. Every year he went to France with this 
end in view. He was one of the 100 associates of the Company 
of New France, created by Richelieu to reform abuses and take 
over all his country’s interests in the neyr world. But in 1629 
Quebec was forced to surrender to the English. Champlain was 
taken to England a prisoner, but when Canada was restored to 
the French he returned (1633) to his post, where he died. He had 
married in 1610, Hd&ne Boull6, then but 12 years old. She did 
not leave France for Canada, however, until ten years later. 
After his death she became a nun. 

Champlain’s works in six vols. were published under the patronage 
of the University of Laval in 1870. There is a careful trans. of 
Champlain's Voyages, by A. N. and E. G. Bourne (1906) in the 
“Trailmaker” scries cd. by Prof. J. B. McMastcr. See F. Parkman, 
Pioneers of France in the New World (1865) ; J. Winsor, Cartier to 
Fronienac (1894) ; G. Gravicr, Vie de S, Champlain (1900) ; N. E. 
Dionne, Champlain (1905) ; R. Flcnly, S. Champlain (Toronto, 1924). 

CHAMPLAIN, LAKE. This lake is chiefly in the United 
States, between the States of New York and Vermont, but extends 
about 6m. into the Province of Quebec, Canada. It is about 12501. 
long, covers an area of about 600sq.m., varies in width from to 
12m. and in depth from 100ft. to a maximum of about 400 feet. It 
drains into the St. Lawrence through the Richelieu river. Lnke 
Champlain receives the waters of Lake George through a small 
stream containing rapids and falls. It receives the drainage from 
many other streams, all of them small. The most important ports 
on the lake are Burlington, Vt., Rouses Point, Plattsburg and Port 
Henry, New York. Plattsburg Barracks, a beautiful army post, 
is located on its shores at the city of the same name. It was at 
this post that the first experiment in training young men for the 
citizens army was tried out by Gen. Leonard Wood in 1915. The 
experience here giiined was of great value during the World War 
when speed and efficiency were so essential. Since the World War, 
many young men of New York and other nearby States have been 
trained here in the Citizens Military Training Camps and in the 
Reserve Officers Training Corps. 

Lake Champlain is a link in the international water line of 
communication between the Hudson river and the lower St. 
Lawrence. The total commerce passing the narrows of the lo^er 
end of the lake in 1926 was 115,000 tons. The through trallic 
consists principally of southbound lumber and pulp-wood and 
northbound coal. Local traffic is comparatively unimportant. The 
route from the St. Lawrence south is via the Richelieu river, with 
the St. Ours lock and dam in its lower course and the Chambly 
canal in its upper reach. This canal has 9 locks with total lift of 
74 feet. The locks have the following dimensions: length, 11 8ft. 
(iioft. available); width, depth on sills, 7ft. (reduced at 

low water to fi^ft.). The width of the canal is 36ft. at the bottom 
and 60ft. at the water surface. The “Champlain canal” connects 
Lake Champlain, at Whitehall, with the Hudson river at Water- 
ford, New York. There are 12 locks with total lockage of 181 ; 
feet. The summit level is at elevation ^40 and is supplied with 
water from the headwaters of the Hudson. 

With the Green mountains on the east and the Adirondacks on | 
the west, the scenery is rugged and beautiful. Many islands dot 
the northern portion of the lake. It was discovered in 1609 by 
the French explorer and soldier Samuel de Champlain, from whom 
the lake takes its name. During the early period of settlement of 
the North American conunent Lake Champlain was the gateway 
between French Canada and the English colonies. It played an 
important part in all the wars in which the people to the north 
and south of it were on opposite sides. It is rich in the history 
and traditions of these early days. Oiamplain, with an expedi* 
tion of about 80 friendly Montagues Indians, defeated the Iw* 
quois on its shores in 1609. Thus began the long struggle be 
tween the French and the Five Nations. 

In X731 the French built a fort at Crown Point and in i7SS 
another at Ticonderoga; both were important strategic points 10 
the French and Indi^ War as well as in the' American Revolt 
tion. They controlled the easiest and most natural route betweeo 
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Canada and New York. During the Seven Years" War (French 
and Indian) English and colonial expeditions twice failed to 
capture Crown Point. It was finally occupied by Amherst in 1759. 
Karly in the American Revolution it was captured by a detach- 
nunt of Ethan Allen’s Green Mountain Boys. Ft. Ticonderoga 
was the scene of the severe repulse administered to Gen. Aber- 
crombie by Gen. Montcalm in 1758. Later on it was captured by 
Amherst. At the beginning of the Revolution it was captured in a 
.surprise attack by Capt. Ethan Allen. When asked by the British 
commander, Capt. La Place, by what authority the surrender of 
tht.' fort was demanded, Capt. Alien made his historic reply, *'ln 
ihe name of the great Jehovah and the continental congress.” 
During the subsequent years of the war the fort changed hands 
.several times. On Oct. ii, 1776, the first battle between an Ameri- 
can and a British fleet, the battle of Valcour island, was fought 
on the lake. Benedict Arnold, the American commander, with a 
decidedly inferior force, inflicted severe damage on the enemy and 
I hen during the night escaped. Although overtaken two days 
Idler he again, after a fight of a few hours, made a successful 
retreat saving all his men. 

At the beginning of the War of 1812 the American naval force 
111 the lake, though very small, was superior to that of the 
but on June 3, 1813, the British captured two American 
Idops in the narrow channel at the northern end and gained su- 
iri iiiiicy. Both sides now began to build and equip vessels for a 
Itiisive contest. By May. 1814, the Americans had regained 
uprcmacy, and four months later a British land force of 11,000 
mil under Sir George Prevost and a naval force of 16 vessels of 
ilwjiit .\.t02 Lons with 937 men and 92 guns under Capt. George 
)o\vnic confronted an American land force of 1,500 men under 
iriK.Mlier General Alexander Macomb, strongly entrenched at 
'lau^l)urg, and an American naval force in Plattsburg bay of 14 
of about 2,244 tons with 882 men and 86 guns under 
ojnniodorc Thomas MacDonough (1783-1825). The naval bat- 
li- otcurred on the morning of Sept, ii, 1814. Although the 
pwislit of the metal thrown by the guns of MacDonough s Amer- 
tdii licet was greater than that of the British fleet, the latter 
i:i«i more guns of long range. Knowing that in a battle in the 
>p< n lake he would be at a disadvantage, MacDonough anchored 
lli-ct in such a way as to force Downie to pass between him 
ind ihe land and to prevent him from anchoring his fleet out of 
'ance of the American guns. Downie was killed early in the flght, 
iiul the British fleet was soon driven out of action or surrendered, 
riu American loss was 52 killed and 58 wounded, and the British 
was 57 killed and 92 wounded. The land forces engaged in 
l« suliory fighting but no decisive action occurred. As the lake was 
.‘iitircly in the control of the Americans, Prevost was forced to 
retreat during the night of Sept. 12-13, leaving his sick and 
woundid behind. The British gave up further eflorts to invade 
Now York. 

Str B. C. Butler, Lake George and Lake Champlain (Albany, N.Y., 
iSfiS) ; Francis Parkman, Montcalm and Wolfe (Boston, 1884) and 
///' cr/V Handbook of the Northern Tour (Boston, 1885) ; F. W. 
Haisev, *'The liistorical Significance of the Hudson and Champlain 
\ alley,” N.Y. State Hist, Assoc, Proc,, vol. ix., pp. 227-236 (Albany, 
; and E. T. Gillispic, “The War Path,” ib., vol. x., pp. i 39 -i 55 
(Albany, i9u). (E.JA.) 

CHAMPLAIN CANAL: see New York State Barge 

Canal System. 

CHAMPMESL£, marie (1642-1698), n6e Desmares, 
French actress, was born in Rouen and made her first appearance 
on the stage at Rouen with Charles Chcvillet (1645-1701), who 
t’Jdleil himself sieur de Champmesl6, and they were married in 
tofic). By i65g playing in Paris at the Th 68 tre du 

Marais. The next year, as Hermione in Racine’s Andromaque, 
she had a great success at the Hdtel de Bourgogne. Her intimacy 
w;th Racine dates from then. Some of his finest tragedies were 
for her, but her repertoire was not confined to them, 
‘‘n* many an indifferent play — ^like Thomas Corpeille’s Ariane 
Comte d*Essex — owed its success to ‘‘her natural manner 
p and her pathetic rendering of the hapless heroine.” 

Ac'/rc was the climax of her triumphs, and when she and her 
nusi>and deserted the H6tel de Bourgogne (see BAjart ad fin.). 


it was selected to open the Com^die Frangaise on Aug. 26, 1680. 
There, with Mme. Gu6rin as the leading comedy actress, she 
played the great tragic love parts for more than 30 years, dying on 
May 15, 1698. La Fontaine dedicated to her his novel Belphegor, 
and Boileau immortalized her in verse. 

Her brother, the actor Nicolas Desmares (c, 1650-1714), 
began as a member of a subsidized company at Copenhagen. 
After 1685 he played peasant parts with great success at the 
Com6die Frangaise. His daughter, to whom Christian V. and his 
queen stood sponsors, Christine Antoinette Charlotte Des- 
mares (1682-1753), was a fine actress in both tragedy and 
soubrette parts. She made her debut at the Com6die Frangaise 
in 1699, in La Grange Chancel’s Oresle et Pylade, and was at 
once received as socUtaire, She retired in 1721. 

CHAMPOLLION, jean FRANCOIS (1790-1832), 
French Egyptologist, called Le Jeune to distinguish him from 
Champollion-Figeac (9.V.), his elder brother, was bom at Figcac, 
in the department of Lot, on Dec. 23, 1790. At the age of 16 he 
read before the academy of Grenoble a paper in which he main- 
tained that the Coptic was the ancient language of Egypt. He 
soon after removed to Paris. In 1809 he was made professor of 
history in the Lyceum of Grenoble. His first decipherment of 
hieroglyphics dates from 1821. In 1824 he was sent by Charles X. 
to visit the Egyptian antiquities in the museums of Italy; and on 
his return was appointed director of the Egyptian museum at the 
Louvre. In 1828 he was commissioned to conduct a scientific expe- 
dition to Egypt in company with Rosellini. In March 1831 he 
received the chair of Egyptian antiquities, which had been created 
specially for him, in the College dc France. He was engaged with 
Rosellini in publishing the results of their Egyptian researches 
when he died at Paris (1832). Champollion is now universally 
acknowledged to have been the founder of Egyptology. 

He wrote UAgypte, sous les Pharaons (2 vols. 8vo. 18x4) ; Sur 
Vicriture kUratique (1821); Sur Vicriture dimotique; Pricis du sys^ 
thme kUroglypkiquet etc, (1824) ; Panlhion igyptien, ou collection des 
personnages mytkologiques de Vancienne Egypte (incomplete) ; Monu- 
mens de VEgypie et de la Nubie considirh par rapport d Vhistoire, 
la religion, etc.; Crammaire igyptienne (1836), and Dictionnaire 
igyptienne (1841), edited by his brother; Analyse mithodique du texte 
dimotique de Rosette; Apergu des risultats historiques de la dicou- 
verte de Valphabet hidroglyphique (1827) ; Mimoires sur les signes 
employes par les Rgyptiens dans leurs trois sysUmes graphiques d la 
notation des prindpales divisions du temps; Lettres icrites d*£gypte 
et de Nubie (1833). Champollion also wrote several letters on Egyptian 
subjects, addressed at different periods to the due dc Blacas and 
others. 

See H. Hartleben, Champollion, sein Leben und sein Werk, 3 vol. 
(1906); Lettres de Champollion le Jeune (1909). 

CHAMPOLLION-FIGEAC, JACQUES JOSEPH 

(1778-1867), French archaeologist, elder brother of Jean Fran- 
gois Champollion, was bom at Figeac in the department of Lot, 
on Oct. 5, 1778. He became keeper of manuscripts at the Bib- 
lioth6que Nationale in Paris, and professor of palaeography at the 
Ecole des Charles. In 1849 he became librarian of the palace 
of Fontainebleau. His works include, NouveUes recherches 
sur patois ou idiomes vulgaires de la France (1809), Annales 
de Lagides (1819) and Charles latines sur papyrus du VI* sidcle 
de Vdre chritienne. His son Aim£ (1813-1894) became his 
assistant at the Biblioth^que Nationale, and in addition to a 
number of historical worka wrote a biographical and biblio- 
graphical study of his family in Les Deux ChampolUon (Grenoble, 
1887). 

CHANCE, an accident or event, a phenomenon which has no 
apparent or discoverable cause; hence an event which has not 
been expected, a piece of good or bad fortune. From the popular 
idea that anything of wMch no assignable cause is known has 
therefore no cause, chance was regarded as having a substantial 
objective existence, being itself the source of such uncaused 
phenomena. For the philosophic theories relating to this subject 
see Accidentalism. 

“Chance,” in the theory of probability, is used in two ways. 
In the stricter or mathematical usage, it is synonymous with 
probability, i.e,, if a particular event may occur in n ways in an 
aggregate of p events, then the “chance” of the particular event 
occurring is given by the fraction n/p. In the second usage, the 



220 


CHANCEL— CHANCELLOR 


“chance” is regarded as the ratio of the number of ways which 
a particular event may occur to the number of ways in which it 
may not occur; mathematically expressed, this chance is «/(^-n). 
This is more usually called Odds (see Probability). In the English 
law relating to gaming and wagering a distinction is drawn be- 
tween games of chance and games of skill (see Gambling and 
Ektting;. 

CHANCEL, strictly, that part of a church close to the altar 
and separated from the nave ((/.v.) by cancelli or screens. This 



Looking down over the choir into the chancel of the salamanca 

CATHEDRAL. SPAIN. THE ALTAR IS SEEN IN THE CENTRE BACKGROUND 


space, originally known as the space inter cancellos, or locus altaris 
canceUis septus, came itself to be called the chancel. Later the 
word came to include the whole of that part of the church occupied 
by altars, communion tables and all the oflkiating clergy and 
singers, i.e,, the presbytery (q.v.), the chancel proper and the choir 
(g.v.). In some cases the word is used synonymously with choir. 

In basilican churches, the chancel is set apart only by a low 
railing; e.g., S. Clemente, Rome. Such divisions correspond more 
to the altar, communion or sanctuary rail of a modern church 
than to the developed mediaeval chancel screen. In the highly 
organized mediaeval church, the chancel is clearly differentiated 
from the nave by the raising of the floor level, and by the 
chancel or rood screen (.vce JuBi). This screen is frequently 
continued on each side, behind the choir stalls, and around the 
east end of the cathedrals of sanctuary, as in Paris, Bourges 
and Amiens. At the side, such screens form the back of the 
choir stalls. The chancel screen in front of the altar is sometimes 
only a low parapet, sometimes a light, openwork structure of 
wood or metal, but often, especially in the large cathedrals and 
abbeys of England, a massive and solid stone structure, frequently 
carrying the organ. In collegiate and monastic churches, these 
screens thus completely separated the spaces reserved for services 
for the members of the clerical community from the spaces for 
popular services, for which a second altar was usually set up to 
the west of the screen, as formerly in Westminster Abbey. 

Chancel sizes vary enormously. On the European continent 
they usually extend from the east end to the crossing, as in many 
modem churches, but in abbey churches, and generally in English 
mediaeval churches, they comprise also several bays of the nave. 
In the churches of Paris the chancel is relatively small. The chan- 
cel screen becomes more open and its main function is to support a 
crucifixion group; it is, therefore, primarily a rood screen. In small 
churches the d^cel is sometimes lower and narrower than the 
nave. 


CHANCELLOR, RICHARD (d. 1556), English seaman, 
is said to have been brought up by the father of Sir Philip Sidney! 
Nothing is known of his own family except that he had two sons. 
In 1553 Sir Hugh Willoughby fitted out an expedition in search of 
the North-East passage to China, of which Chancellor was aj). 
l>ointed pilot general. It was arranged that the expedition should 
meet at Vardo, but because of unfavourable weather Chancellor's 
was the only one of the seven ships which arrived. He therefore 
went on alone into the White sea, and thence overland to Moscow. 
There the emperor showed him great ho.spitality and gave him a 
letter for the king of England giving very favourable condition.s 
for English trade. Chancellor rejoined his ship in the summer of 
1554. and went back to England after having, by his successful 
negotiations, laid the foundations of English trade with Russia. 
The Muscovy company was established as a result. In 1555 
Chancellor left England again for Moscow, which he reached in 
November. He lost his life in a wreck on the return voyage, on 
Nov. 10, 1556, off Pitsligo on the coast of Aberdeenshire. 

See R. Hakluyt, Principal Navigations . , , of the English Nation, 
jst ed. (London, 1589; ' 

CHANCELLOR, an official title used by most of the peoples 
whose civilization has arisen directly or indirectly out of the 
Roman empire. It stands for very various duties, and is borne 
by officers of various degrees of dignity. The original chancellors 
were the cancellarii of Roman courts of justice, ushers who S4t 
at the cancelli or lattice work screens of a “basilica” or law court, 
which separated the judge and counsel from the audience (see 
Chancel). In the later Eastern empire the cancellarii were , pro- 
moted at first to notarial duties. The barbarian kingdoms which 
arose on the ruin of the empire in the West copied more or less 
intelligently the Roman model in all their judicial and financial 
administration. Under the Frankish kings of the Merovingian 
dynasty the cancellarii were subordinates of the great officer of 
state called the refereftdarius, the predecessor of the modem chan- 
cellor. The office became established under the form archhcan- 
cellarius, or chief of the cancellarii. Stubbs says that the C'aro- 
lingian chancellor was the royal notary and the arch-chancellor 
keeper of the royal seal. His functions would naturally be dis- 
charged by a cleric in times when book learning was mainly 
confined to the clergy. From the reign of Louis the Pious the 
post was held by a bishop. By an equally natural process he 
became the chief secretary of the king and of the queen, who also 
had her chancellor. Such an office would develop on the judicial 
as well as the administrative side. Appeals and petitions of 
aggrieved persons would pass through the chancellor’s hands, as 
well as the political correspondence of the king. Great officers and 
corporations also had occasion to employ an agent to do secre- 
tarial, notarial and judicial work for them, and called him by the 
convenient name of chancellor. 

The Chancellor in England. — ^The mqdel of the Carolingian 
court was followed by the mediaeval states of Western Europe. 
In England the office of chancellor dates back to the reign of 
Edward the Confessor, the first English king to use the Normao 
practice of sealing instead of signing documents. The chancellor 
was originally, and long continued to be, an ecclesiastic, who com- 
bined the functions of the most dignified of the royal chaplains, 
the king’s secretary in secular matters, and keeper of the royal 
seal. From the first, then, though at the outset overshadowed by 
that of the justiciar, the office of chancellor was one of great 
influence. As chaplain the chancellor was keeper of the king’s 
conscience ; as secretary he enjoyed the royal confidence in secular 
affairs; as kcepier of the seal he was necessary to all fonnai 
expressions of the royal will. By him and his staff of chaplaim 
the whole secretarial work of the royal household was conducts, 
the accounts were kept under the -justiciar and treasurer, vnts 
were drawn up and sealed, and the royal correspondence was 
carried on. He was, in fact, as Stubbs put it, a sort of secrcta^ 
of state for all departments. “This is he,” wrote John of Saljj' 
bury (d. 1180), “who cancels (cancellat) the evil laws of the 
realm, and makes equitable (aequo) the commands of a 
prince,” a curious anticipation of the chanceUbr’s later equita^ 
jurisdiction. Under Henry II, indeed, the chancellor was alrcw 
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employed in judicial work, either in attendance on the king or in 
provincial visitations; though the peculiar jurisdiction of the 
liianccry was of later growth. By this time, however, the chan- 
cellor was *'great alike in Curia and Exchequer’*; he was secundus 
a rege, i.e., took precedence immediately after the justiciar, and 
nothing was done cither in the Curia or the exchequer without his 
consent. So great was his oflfice that William Fitz Stephen, the 
biographer of Becket, tells us that it was not purchasable {etnenda 
1W1I csOy ^ statement which requires modification, since it was in 
Uia more than once sold under Henry 1., Stephen, Richard and 
j„hii (Stubbs, Const. Hist. i. pp. 384-497; Gneist, Const. Hist, of 
England, p. 2ig), an evil precedent which was, however, not long 
10 1 lowed. 

rhe judicial duties of the chancellor grew out of the fact that 
.lU petitions addressed to the king passed through his hands. The 
number and variety of these iKJcame so great that in 1280, under 
l•.li\^ard I., an ordinance was issued directing the chancellor and 
till justices to deal with the greater number of them; those which 
in\i»lved the use of the great seal being specially referred to the 
ihaiuellor. The chancellor and justices were to determine which 
oi ihi'm were “so great, and of grace, that the chancellor and 
othiT.N would not de.spatch them without the king,” and these the 
'1,1 IK cl lor and other chief ministers were to carry in person to 
11- king (Stubbs ii. 263, and note, and p. 208). At this period 
It .lunccllor, though employed in equity, had ministerial func- 
un^ unly; but when, in the reign of Edward ill., the chancellor 
ii'.cd 10 follow the court his tribunal acquired a more definite 
i.ii iiicr. and p>etitions for grace and favour began to be ad- 
^r>Md primarily to him, instead of being merely examined and 
i.Nscd on by him to the king; and in the 22nd year of this reign 
i.mrrs which were of grace were definitely committed to the 
wrufllor for decision. This is the starting-point of the equitable 
iiiMliiiion of the chancellor, whence developed that immen.se 
:i(ly of rules, supphiment ing the deficiencies or modifying the 
ir>hness of the common law, which is known as Equity {(].v.). 
The Chancellor in Parliaments — ^The jH)sition of the chan- 
llor a.s sjieaker or prolocutor of the House of Lords dates from 
If lime when the ministers of the royal Curia formed ex officio a 
irt of the commune concilium and parliament. The chancellor 
rigiiially attended with the other officials, and he continued to 
ticiid ex officio after they had ceased to do so. If he chanced to 
I- .1 bishop, he was .summoned regularly qua bishop; otherwise 
(■ .'ilieniled without summons. When not a peer the chancellor 
nil no place in parliament except as chancellor, and the act of 31 
Ii iiry cap. 10 (1539) laid down that, if not a i)ecr, he had 
no interest to give any as.scnt or dissent in the House.” Yet Sir 
Robert bourchier (d. 1340), the first lay chancellor, had protested 
» i.qi against the first statute of 15 Edward III. (on trial by 
cers. etc.), on the ground that it had not received his assent and 
loniraiy^ to the laws of the realm. From the time, however, of 
W illiam, Lord Cowper (first lord high chancellor of Great Britain 
1 1705, created Baron Cowper in 1706), all chancellors have been 
iad(‘ peers on their elevation to the woolsack. Sometimes the 
iLstody of the great seal has been transferred from the chancellor 
f> a special official, the lord keeper of the great seal (see Lord 
op the Great Seal) ; this was notably the case under 
)ueeii Elizabeth (cf. the French garde des sceaux, below). Some- 
imes it is put into commission, being affixed by lords commis- 
of the great seal. By the Catholic Emancipation Act of 
it was enacted that none of the.se offices could be held by a 
Ionian Catholic (see further under Lord High Chancellor). 
I he (ifiiLe of lord chancellor of Ireland and that of chancellor of 
iLotiand (who ceased to be appointed after the Act of Union 
707.1 followed the same lines. 

Chancellor of the Exchequeti.— The title of chancellor, with- 
the predicates “high” or “lord,” is also applied in Great 
htam to a number of other officials and functionaries. Of 
the most important is the chancellor of the Exchequer, an 
which originated in the separation of the chancery from the 
prh(;qucr In the reign of Henry III. (1216-72). His duties con- 
Istf’d originally in the custody and employment of the seal of the 
P^hequer, in the keeping of a coimter-roU to check the roll kept 


by the treasurer, and in the discharge of certain judicial functions 
in the exchequer of account. So long as the trea.sury board was in 
active working the chancellorship of the Exchequer was an office 
of small importance, and even during a great part of the igth 
century was not necessarily a cabinet office, unless held in con- 
junction with that of first lord of the Treasury. At the present 
time the chancellor of the Exchequer is minister of finance, and 
therefore always of cabinet rank (see Exchequer). 

Chancellor of the Duchy « — ^The chancellor of the duchy of 
Lancaster is the representative of the crown in the management 
of its lands and the control of its courts in the duchy of Lancaster, 
the property of which is scattered over several counties. These 
lands and privileges, though their inheritance has always been 
vested in the king and his heirs, have always been kept distinct 
from the hereditary revenues of the sovereign, whose palatine 
rights as duke of Lancaster were distinct from his rights as king. 
The Judicature Act of 1873 left only the chancery court of the 
duchy, but the chancellor can appoint and dismiss the county 
court judges within the limits of the duchy; he is responsible 
also (or the land revenues of the duchy, which arc the private 
property of the sovereign, and keeps the seal of the duchy. As 
the judicial and estate work is done by subordinate officials, the 
office is usually given to a minister whose assistance is necessary 
to a government, but who for one reason or another cannot under- 
take the duties of an important department. John Bright de- 
scribed him as the maid-of-all-work of the cabinet. 

Ecclesiastical Chancellors. — ^Thc chancellor of a diocese is 
the official who presides over the bishop’s court and exercises juris- 
diction in his name. This use of the word is comparatively 
modern, and, though employed in acts of parliament, is not men- 
tioned in the commission, having apparently been adopted on the 
anaIog>' of the like title in the State. The chancellor was orig- 
inally the keeper of the archbishop’s or bishop’s seals; but the 
office, as now understood, includes two other offices distinguished 
in the commission by the titles of vicar-general and official prin- 
cipal (see Ecclesiastical Jurisdiction). The chancellor of a 
diocese must be distinguished from the chancellor of a cathedral, 
who.se office is the same as that of the ancient scholasticus (see 
Cathedral). 

Academic, etc. — ^The chancellor of an order of knighthood 
discharges notarial duties and keeps the seal. The chancellor of a 
university is an official of mediaeval origin. The appointment was 
originally made by the popes, and the office from the first was one 
of great dignity and originally of great power. The chancellor 
was, as he remains, the head of the university ; he had the general 
superintendence of its studies and of its discipline, could make 
and unmake laws, try and puni.sh offences, appoint to profes.sorial 
chairs and admit students to the various degrees. In England the 
chancellorship of the universities is conferred on noblemen or 
statesmen of distinction, whose principal function is to look after 
the general interests of the university, especially in its relations 
with the government. The chancellor is represented in the univer- 
sity by a vice-chancellor, who performs the administrative and 
judicial functions of the office. In the United States the heads of 
certain educational establishments have the title of chancellor. 
In Scotland, the foreman of a jury is called its chancellor. In the 
United States the chancellors are judges of the chancery courts 
of the states, e.g., Delaware and New jfersey, where these courts 
are still maintained as distinct from the courts of common law. 
In other states, e.g.. New York since 1S47, the title has been 
abolished, and there is no federal chancellor. 

In diplomacy generally the chancellor of an embassy or lega- 
tion is an official attached to the suite of an ambassador or 
minister. He performs the functions of a secretary, archivist, 
notary and the like, and is at the head of the chancery, or chan- 
cellery, of the mission. The functions of this office are the tran- 
scribing and registering of official despatches and other documents, 
and generally the transaction of all the minor business, e.g., 
marriages, passports and the like, connected with the duties of a 
diplomatic agent towards his nationals in a foreign country. 

France* — ^The country in which the office of chancellor fol- 
lowed most closely the same lines as in England is France. He 
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had become a great officer under the Carolingians, and he grew 
still greater under the Capetian sovereigns. The great chancellor, 
summits canccUarius or archi-cancellarius, was a dignitary who had 
indeed little real power. The post was commonly filled by the 
archbishop of Reims, or the bishop of Paris. The cancellarius, 
who formed part of the royal court and administration, was offi- 
cially known as the sub-canccllarius in relation to the summus 
cancellarius, hut as proto-cancdlarius in regard to his subordinate 
cancellarii. He was a very great ofiiccr, an ecclesiastic who was 
the chief of the king's chaplains or king’s clerks, who administered 
all ecclesiastical affairs; he had judicial powers, and from the 
1 2th century had the general control of foreign affairs. The chan- 
cellor in fact became so great that the Capetian kings, who did not 
forget the mayor of the palace, grew afraid of him. Few of the 
early ecclesiastical chancellors failed to come into collision with 
the king, or parted with him on good terms. Philip Augustus sus- 
pended the chancellorship throughout the whole of his reign, and 
ap(M)intcd a keeper of the seals (garde les sceaux). The office was 
revived under Louis Vlll., but the ecclesiastical chancellorship 
was finally suppressed in 1227. The kings of the 13th century 
employed only keepers of the seal. Under the reign of Philip IV. 
le Bel, lay chancellors were first appointed. From the reign of 
Charles V. to that of Louis XI. the French chanceUer was elected 
by the royal council. In the 1 6th century he became irremovable, 
a distinction more honourable than effective, for though the king 
could not dismiss him from office he could, and on some occasions 
did, deprive him of the right to exercise his functions, and en- 
trusted them to a keeper of the seal. The chanceUer from the 13th 
century downwards was the head of the law, and performed the 
duties which are now entrusted to the minister of justice. His 
office was abolished by the Revolution. The smaller chanceliers of 
the provincial parlcments and royal courts disappeared at the same 
time. But when Napoleon was organizing the empire he created 
an arch-chancellor, an office which was imitated rather from the 
Erz-Kanzler of the Holy Roman empire than from the old French 
chanceUer, At the Restoration the office of chancellor of France 
was restored, the chancellor being president of the House of Peers, 
but it was finally abolished at the revolution of 1848. The admin- 
istration of the Legion of Honour is presided over by a grand 
chanceUer, who is a grand cross of the order, and who advises the 
head of the stale in matters concerning the order. The title of 
chanceUer continues also to be u.sed in France for the large class 
of officials who discharge notarial duties in some public offices, 
in embassies and consulates. They draw up diplomas and prepare 
all formal documents, and have charge of the registration and 
preservation of the archives. 

Spain. — In Spain the office of chancellor, canciller, was intro- 
duced by Alphonso VH. (1126-57), who adopted it from the 
court of his cousins of the Capetian dynasty of France. The 
canciller did not in Spain go beyond the king's notary. The chan- 
cellor of the privy seal, canciller del scllo de la puridad (literally 
the secret seal), was the king’s secretary, and sealed all papers 
other than diplomas and charters. The office was abolished in 
14 q 6, and its functions were transferred to the royal secretaries. 
The cancelarto was the chancellor of a university. The canciller 
succeeded the maesescueJa or scholasticus of a church or monas- 
tery. Canciller mayor de Castilla is an honorary title of the arch- 
bishops of Toledo. The gran canciller de las Indias, high chan- 
cellor of the Indies, held the seal u.sed for the American dominions 
of Spain, and presided at the council in the absence of the pres- 
ident. The office disappeared with the loss of Spain’s empire in 
America. 

Italy, Germany, etc- — In central and northern Europe, and in 
Italy, the office had different fortunes. In southern Italy, where 
Naples and Sicily were feudally organized, the chancellors of the 
Norman kings, who followed Anglo-Norman precedents very 
closely, and, at least in Sicily, employed Englishmen, were such 
officers as were known in the West. The similarity is somewhat 
concealed by the fact that these sovereigns also Copied names 
and offices from the imperial court at Constantinople. Their chan- 
cellor was officially known as Protonotary and Logothete, and their 
example was followed by the German princes of the Hohenstaufen 


family, who acquired the kingdoms of Naples and Sicily. The 
papal or apostolic chancery is dealt with in the article on the Curia 
Romans (q.v.). 

The title of arch-chancellor (Erz-Kanzkr) was borne by three 
great ecclesiastical dignitaries of the Holy Roman empire. The 
archbishop of Mainz was arch-chancellor for Germany. The arch- 
bishop of Cologne held the dignity for Italy, and the archbishop of 
Trier for Gaul and the kingdom of Arles. The second and third 
of these dignities became purely formal with the decline of the 
empire in the 13th century. But the arch-chancellorship of Ger- 
many remained to some extent a reality till the empire was finally 
dissolved in 1806. The office continued to be attached to the 
archbishopric of Mainz, which was an electorate. Karl von Dal- 
berg, the last holder of the office, and the first prince primate of 
the Confederation of the Rhine, continued to act in show at least 
as chancellor of that body, and was after a fashion the predecessor 
of the Bundeskanzler, or chancellor of the North German Con- 
federation. The duties imposed on the imperial chancery by the 
very complicated constitution of the empire were, however, dis- 
charged by a vice-chancellor attached to the court of the emperor. 
The abbot of Pulda was chancellor to the empress. 

The house of Austria in their hereditary dominions, and in 
those of their possessions which they treated as hereditary, even 
where the sovereignty was in theory elective, made a large and 
peculiar use of the title chancellor. The officers so called were of 
course distinct from the arch-chancellor and vice-chancellor of 
the empire, although the imperial crown became in practice heredi- 
tary in the house of Habsburg. In the family states their adminiii- 
stration was, to use a phrase familiar to the French, “polysynodic.’ 
As it was when fully developed, and as it remained until the 
March revolution of 1848, it was conducted through boards pre- 
sided over by a chancellor. There were three aulic chancel lor ships 
for the internal affairs of their dominions, ''a united aulic chan- 
cellorship for all parts of the empire (i.e., of Austria, not the Holy 
Roman) not belonging to Hungary or Transylvania, and a sepa- 
rate chancellorship for each of those last -mentioned provinces” 
(Hartig, Cfcnesis of the Revolution in Austria), There were also 
a house, a court, and a state chancellor for the business of the 
imperial household and foreign affairs, who were not, however, 
the presidents of a board. These “aulic” (i.e., court) officers were 
in fact secretaries of the sovereign, and administrative or politic al 
rather than judicial in character, though the boards over which 
they presided controlled judicial as well as administrative affairs. 
In the case of such statesmen as Kaunitz and Metternich, who 
were house, court and state chancellors as well as “united aulic” 
chancellors, the combination of offices made them in practice 
prime ministers, or rather lieutenants-general, of the sovereign. 

In the modem German empire the Reichskander was the 
immediate successor of the Bundeskanzler, or chancellor of 
the North German Confederation (Bund). But the Bundes- 
kanzler, who bore no sort of resemblance save in name to the 
ErZ’Kanzler of the old empire, was in a position not perhaps 
actually like that of Prince Kaunitz, but capable of becoming 
much the same thing. When the German^ empire was established 
in 1871 Prince Bismarck, who was Bundeskanzler and became 
Reichskander, took care that his position should be as like as 
possible to that of Prince Kaunitz or Prince Metternich. The con- 
stitution of the German empire is separately dealt with, but it 
be pointed ou^here that the ReiclUkawder was the federal min- 
ister of the empire, the chief of the federal officials, and a great 
political officer, who directed the foreign affairs, and superintended 
the internal affairs, of the empire. 

In these German states the title of chancellor is also given as m 
France to government and diplomatic officials who do notarial 
duties and have charge of archives. The title of chancellor has 
naturally been widely used in the German and Scandinavian 
States, and in Russia since the reign of Peter the Great. It ^ 
there, as elsewhere, wavered between being a political and a judi- 
cial office. Frederick the Great of Prussia created a Gross^Kandff 
for judicial duties in 1746. But there was in Prussia a state chan- 
cellorship on the Austrian ii(iodel. It was allowed to lapse on tw j 
death of Hardenberg in 1822. The Prussian chancellor after bis 
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time was one of the four court ministries (Hofamter) of the 
J»iijssian monarchy. 

Eihliooraphv. — ^K. F. Stumpf, Die Rekhs Kanzler (Innsbruck, 
iS 6 ‘;- 70 ; Hinschius, Kkchenrechi (1869); Du Cange, Glossarium, 
“CanccUarius”; W. Stubbs, Const. Hist, of England (1874-78); 
G Sceliger, Erzkanzhr und ReickskanzMen {ib., 1889) ; Rudolph 
Gnoist, Hist, of the English Constitution (Eng. trana., 1891); A. 
Liirhairc, Manuel des institutions fran^es (1892) ; L. O. Pike, 
Cond. Hist, of the House of Lords (1894); Sir R. J. Phillimore, 
EtcU's. Law (1895); P. Pradier-Fod£r6, Cours de droit diplomatique, 
ii. (1S99) Sir W. R. Anson, The Law and Custom of the Con~ 
Uiiutioft, vol. ii. part i. (1Q07). 

CHANCELLORSVILLE, a village of Spottsylvania county, 
N'irginia, U.S.A., situated almost midway between Washington 
jnd Richmond. It was the central point of one of the greatest 
battles of the Civil War, fought on May 2 and 3, 1863, between 
the Union army of the Potomac under Maj.-gen. Hooker, and the 
(Confederate army of Northern Virginia under Gen, Let. (See 
American Civil War, and Wilderness.) Gen. “Stonewall” 
Jackson was mortally wounded in this battle. 

CHANCE-MEDLEY, an accident of a mixed character, an 
old term in English law for a form of homicide arising out of a 
sudden affray or quarrel. This term is not in use in ^e United 
States. Manslaughter in one of its various degrees would embrace 
such a homicide, under U.S. law. 

CHANCERY. In English law, the court of the lord chancd- 
lor is called the court of chancery. It was consolidated in 1873, 
along with the other superior courts in the' supreme court of judi- 
cature. Its origin is noticed in the article Chancellor. 

The jurisdiction of the court faUs into three clearly marked 
divisions: a miscellaneous jurisdiction, a common law jurisdiction 
and. most important, jurisdiction in equity. Of the miscellaneous 
ju^j^di('tion the most important surviving branches are the juris- 
diction in bankruptcy and that in lunacy. Originally, however, 
the miscellaneous jurisdiction of the chancellor included such 
diverse matters as the power to punish the misdemeanours of 
sheriffs and the punishment of those receiving children into an 
order of friars without the consent of their parents. The common 
law jurisdiction was never very important: it included the power 
of holding pleas upon the writ of scire facias (g.v.) and the juris- 
diction possessed by all the superior courts of trying personal ac- 
tions- brought for and against its own officers. Such jurisdiction 
had largely fallen into desuetude by the end of the i6th century. 

I'he equitable jurisdiction of the court originated in the power 
which the chancellor assumed in the middle ages of modifying a 
strict and formal legal .system on moral grounds. The distinction 
between law and the equity which gradually modifies it is one 
which i.s common to many legal systems. In England, because the 
remedies which the common law courts could give were early lim- 
ited by the forms of writs available, men turned to the chancellor 
for equity and the two systems came to be administered by wholly 
iiHlei^cndent tribunals whose decisions were frequently in conflict. 

Equity.) The early jurisdiction of the court of chancery was 
from its nature extremdy vague. As late as the 17th century 
John Selden said of it: “Equity is a roguish thing. For law we 

have a measure equity is according to the conscience of him 

that is Chancellor and as that is larger or narrower so is equity. 

all one as if they should make the standard for the measure 
a chancellor’s foot.” In fact, however, by the beginning of the 
17th century it is possible to discern certain general principles 
in the exercise of the court’s jurisdiction. Thus, it had begun to 
give to the cestfU gue trust (see Trust and Trustees) that pro- 
tection against the legal owner of his property which enabled land- 
owners to evade the technicalities of the feu^l system, and it was 
the injunction to restrain the immoral or fraudulent exercise 
of Icgril rights. The early 17th century was the principal turning 
point ill the history of .the court, for the common lawyers were 
j'ceking to prohibit the chancery from interfering with common 
^w rights. James I resolved the conflict between the two juris- 
d'ctions in favour of chancery by ordering that “our Chancellor 
and Keeper of the Great Seal for the time being shall not herdn- 
a ter desist to give unto our subjects, upon their several com- 
P amts, now or hereafter to be made, such relief in equity (not- 
^'iihbtanding any proceedings at the common law against them) 


as shall stand with the merit and justice of thdr cause, and with 
the former ancient and continued practice and proceeding of our 
Chancery.” From this time onward, although the conflict did 
not die down until the end of the century, the court gradually de- 
veloped jurisdiction co-ordinate with that 6 i the common law 
courts and on settled principles and, in the i8th and zqth centuries, 
it came to follow precedent as strictly as they. The principal 
distinction between the two systems was that whereas the rules 
of common law were supposed to have been established since time 
immemorial, those of ^uity could in almost every case be traced 
to the chancellor who invented them. 

In the 19th century the jurisdiction of chancery, now clearly 
defined, was frequently classified by its relationship to the com- 
mon law as exclusive, concurrent or auxiliary. Exclusive was 
its jurisdiction over the forms of property which it recognized, 
such as trusts and powers, the separate estate of married women 
and the mortgagor’s equity of redemption, and in such matters as 
the administration of the estates of deceased persons, partnerships 
and the guardianship of infants. It had concurrent jurisdiction 
where it gave remedies such as specific performance of contracts 
and injunctions which the common law did not give. Its jurisdic- 
Uon was said to be auxiliary where it supplemented the otherwise 
inadequate machinery of the courts by means of subpoena and 
discovery. (See Practice and Procedure.) 

The existence of two sets of tribunals of co-ordinate jurisdiction 
had manifest inconveniences and the delays and injustices which 
resulted from it had, by the early 19th century, become a public 
scandal. Various attempts, more or less successful, were made to 
remedy this during the century, and these culminated in the great 
Judicature act of 1873. Section 24 of this act (repealed and re- 
placed by the Judicature act, 1925, section 37 [i]) enacted that 
in every civil cause or matter commenced in. the high court of 
justice, law and equity should be administered by the high court 
of justice and the court of appeal respectively, according to the 
rules therein contained, which provided for giving effect in all 
cases to “equitable rights and other matters of equity.” The 
44th section of the act of 1925 declared the law to be administered 
in England on certain points, and ordained that “generally in all mat- 
ters not hereinbefore particularly mentioned in which there is any 
conflict or variance between the rules of equity and the rules of com- 
mon law with reference to the same matter, the rules of equity shall 
prevail.” The 56th section specifically assigned certain matters to the 
chancery division, including those noticed above as having been within 
the peculiar jurisffiction of the old court of chancery. 

The chancery division originally consisted of the lord chancellor 
as president and the master of the roUs and the vice-chancellors. 
The master of the rolls was also a member of the new court of appeal, 
but Sir George Jessel, who held office when the new system came into 
force, regularly sat as a judge of first instance until x88i, when, by an 
act of that year (s.2) the master of the rolls became a member of the 
court of appeal only. By the middle of the 20th century, the chancery 
division consisted of the lord chancellor and six puisne judges, who 
were divided into groups of three. To these groups were respectively 
assigned matters within the peculiar jurisdiction of the division. 

In the United States chancery is generally used as a synonym of 
equity. Chancery courts are equity courts in a few jurisdictions where 
such courts are separately maintained. For the diplomatic sense of 
chancery (chancellery) see Chancellor and Diplomatic. 

(W. P. G.) 

CHAN CHAN or Gran Chimu, a ruined and deserted pre- 
Inca city on the coast of Peru, situated some 300 mi. north of 
Lima and approximately 2 mi. north of Trujillo, in the department 
of La Libertad. It was once the capital of a populous, powerful 
and relatively advanced civilization variously known as the Chimu, 
Yunga or Mochica, whose influence extended from the department 
of Lambeyeque southward to Anc6n, not far from Lima. 

The city itself covers a considerable area, and from a careful 
survey and estimate must have had a population of at least 250,- 
000 at the height of its glory. It consists of a group of .separate 
walled cities, each surrounded by massive walls from 30 to 40 ft. 
high, from 8 to 12 ft. in thickness at the base and from 1 to 3 
ft. at the top; the walls, as well as the houses, so-called palaces, 
temples and other structures are constructed of adobe bricks, 
plastered over in most cases with a smooth coat of adobe. No 
stone and apparently little or no wood entered into the buildings. 
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Owing to a dry and comparatively rainless climate with no great 
extremes of temperature the ruins, which under other conditions 
would surely have disappeared, are in a remarkable state of 
jirescrvation. 

The Chimu* — ^Whence the population came no one can say. We 
do know, however, from skeletal remains that are found in great 
ahundance in the burying-grounds about and in the ruins, that they 
were totally unlike any of the other pre-Columbian fieoples of 
South America, the characteristic that distinguished them being 
that they were a broad-skulled or brachycephalic race while the 
Qui( huas and Aymaras, Andean tribes who formed the Inca con- 
federation, were respectively a mcsaticcphalic (or normal) and 
a dolichocephalic (or long-skulled) people. In this pHJCuliarity the 
Chiitiu wen; more closely allied to the Mayas of the Yucatan 
peninsula, Southern Mexico, Guatemala and Honduras than any 
other people of the Western Hemisphere. This lends colour to 
the theory that they were an off-shoot of the Mayas that broke 
away from the original stock in remote times and made their way 
to the coast of Peru where they established and built up the 
civilization of which wc are here treating. 

When they settled on these shores is equally hazy. Certain it is 
that if they drifted here by sea they must have come in com- 
paratively small numbers. On the other hand, if they migrated by 
laiul — which seems less probable — they must, at the rate primitive 
people and people without any fixed objective migrate, have been 
centuries in building up the civilization of which we find remains 
to-day, so that it is quite probable that their advent on the coast 
of Peru may have been about the time of the beginning of the 
Christian era. 

We know their fate somewhat more definitely from legends and 
accounts related by the Incas upon the arrival of the Spaniards. 
From these wc learn that for a century, more or less, a bitter 
war was waged between the Inca confederation or Andean tribes 
and the coastal peoples, the Chimu in the north and the Nazea 
in the south. Many and fierce arc the struggles recorded and the 
Incas eventually defeated the coastal tribes at their great fortress 
of J*aramonga, near Supc, not far from Huacho on the Peruvian 
coast north of Lima. This fortress remains to this day and is in 
a remarkable state of preservation. Having been defeated at 
Paramonga the Chimu retired behind the walls of their capital, 
Chan Chan, and were here starved into submission by the besieg- 
ing Incas. Whether the Chimu were wholly exterminated by their 
enemies or whether, as was the Inca custom with conquered tribes, 
they were broken up and distributed in small numbers throughout 
the empire, we do not know. Certain it is, however, that when 
the Siianiards came there were no evident remains of the Chimu 
save their ruined and deserted cities, remains of their irrigation 
systems and other like traces. This extermination of the coastal 
peoples has been reckoned to have taken place some 130 or 140 
years before the coming of the Spaniards, which would put it in 
the neighbourhood of the year a.d. 1400. 

Remains * — Vtom a study of the ruins wc know that Chan Chan 
was the seat of a great empire whose extent was the entire coast 
from Lambeycque on the north to about Ancon on the south. Wc 
also know that these were a people who lived mainly by agri- 
cultural pursuits. In the vicinity of Chan Chan itself, in the valley 
of the Chicama, Moche, Viru and other Andean streams, there 
are evidences of truly remarkable systems of irrigation and certain 
signs that agriculture was carried on to a considerably greater 
extent in those ancient times than it is to-day. Fishing also formed 
an important part of their life and conventionalized figures «of 
fishes and maritime birds form the principal motifs in their mural 
and other decorations. 

That they were highly developed in the arts is likewise patent. 
They knew the art of mining, smelting and working such metals 
as gold, silver and copper, though none of the other metals have 
been found in the ruins. Metal utensils, ornaments and other 
objects are still found in and about Chan Chan, as are also the 
remains of an ancient smelter, with considerable quantities of slag. 
The Chimu were also expert potters; examples of their work are to 
be found in many museums. Strange to note, there are three 
known strata of pottery, that in the lowest being of the finest 


quality, while the top stratum is the poorest, indicating that the 
art degenerated. From their pottery much of their life and habits 
may be reconstructed. Wood, as has been noted, appears to play 
very little part in their arts. This is probably because of the in- 
digenous trees, the willow was too soft and perishable for practical 
use and the algarroba too hard to be worked. Hence wood was 
used but little, if at all, except in the making of idols, musical 
instruments and small objects. 

Save for a few small settlements, notably at Huanchaco and at 
Moche, in the vicinity of Trujillo, where the inhabitonts show 
traces of brachycephalism, the ruined cities, irrigation Works, 
fortres.ses and the like, as well as all traces of these peoples, have 
disapp)eared. (O. Ho.) 

CHANCRE is a term formerly used loosely, to designate any 
sore or ulcer, especially one of a corroding nature or venereal 
origin. It is now applied almost exclusively to the primary lesion 
of syphilis, which used to be called a hard, indurated or Hunteriiui 
chancre. It appears at the site of inoculation in from one to 
seven weeks after exposure, and is most commonly found on the 
external genitals, but sometimes on the lip, tongue and other parts. 
A small, hard, translucent swelling appears at the infected spot, 
becomes gradually larger (up to one inch), and often breaks in 
the centre leaving a shallow ulcer. This lesion is the chancre aiwl 
represents the first reaction of body tissues to the causative agent, 
Treponema pallidum. Diagnosis is established by finding the or- 
ganism in scrapings from the ulcer. {See Venereal Diseases.) 

CHANDA* The southernmost District of the Central Prov- 
inces of British India. 

Chanda Town is the old capital of an ancient Gond dynasty, 
situated near the confluence of the Erai and Wardha rivers, it 
once had a much larger population for there are now waste and 
cultivated fields inside the stone walls, which have a circumference 
of five and a half miles, whilst the modern suburbs of the town 
have grown up outside the city walls, and in the jungles which 
hem in the city on two sides there are many traces of old habi- 
tations. The town is noted for its silk woven fabrics, ornamental 
slippers and other minor industries of the same kind. Outside one 
of the gates is held an annual fair attended by 100,000 pco])lc 
After a great decline from its ancient status as a Gond capital, it 
has begun to revive with the construction of roads and railway 
communications, and its population was (1941) 35>730 as com* 
pared with 16,000 in 1872. 

District of Chanda , — ^The District of Chanda is one of the larg- 
est districts in the Central Provinces, having an area of 9,205 
sq.mi.. but the twenty Zamindari estates which it contains account 
for 4,000 sq.mi. of wild and thinly populated country, while 
government forest reserves cover no less than 2,700 .sq.mi.. and 
include valuable teak and other timber, and large bamboo jungles. 
Coal of a poor quality is found in the extreme west at Ballarpur 
and Ghugus, while iron ore of high grade is found in the ea.ilcm 
part of the Di.strict. 

Except in the north-we.st and on the borders of the Wardha and 
Nagpur Districts, where cotton and wheat arc both grown and 
there arc large areas under juar (sorghumL rice and the small 
millets are the principal crops. Numbers of irrigation tanks have , 
been constructed by the people to water rice and sugar-cane, to 
which the Government has added a number of storage reservoirs 
of some magnitude. 

Many useful roads have been made since the great fatnine; 
and Chanda town is now connected with Wardha on the 
railway via Warora (where the colliery is now worked out), nn 
by narrow gauge lines with Nagpur and Gondia in the Bhandar 
district. 

It is a most picturesque part of the country, with variP 
scenery, wooded hills and interesting archaeological remains, o« 
temples and forts, notably at Chanda itself, Bhandak, Markand 
and Wairagarh, but the climate is unpleasantly hot, the far*®*’ 
malarious, and the people unprogressive. Several languages ^ 
spoken. 

The Marathi of the north-west gives way to Tclugu in 
south and to Hindi (Chhattisgarhi) in the north-cast. ^ 
wilder tracts aboriginal races predominate, and Gondi and otfl® 
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dialects are common, as in the neighbouring Bastar state. 
I'hi' total population of the district in 1941 was 873,284. In the 
famine decade (1891-1901) there was a sharp decrease, and there 
^as also a setback in population in the decade 1911-21 as a result 
of an epidemic of influenza. 

CHANDAUSI, a town of India in the Moradabad district 
of Uttar Pradesh; an important junction (for Aligarh) on the 
Oudh and Rohilkand railway. Pop. (1941) 
28,763, It exports cotton, hemp, sugar 
and stone. 

CHAND BARDAI (c. a.d. 1200), 
Hindu poet, a native of Lahore, who lived 
at the court of Prithiraj, the last Hindu 
sovereign of Delhi. His Prithiraj Rasau^ 
a poem of some 100,000 stanzas, chroni* 
cling his master’s deeds and the contem* 
porary history of his part of India, is valu- 
able as the earliest monument of the 
Western Hindi language, and the first of 
I I I ^ 1 I 1-^® long series of bardic chronicles for 

which Rajputana is celebrated. It is writ- 
^ ' ten in ballad form, and portions of it are 

still sung by itinerant bards throughout 
north-western India and Rajputana. 

See J. Tod, Annah and Antiquities of 
Rajast'han (2 vols., 1829-2832). 

CHANDELIER, a frame of metal, 
wood, crystal, glass or china, suspended 
from the roof or ceiling for the purpose of holding lights. The 
is Frenc h, but the appliance has lost its original significance 
ut .1 candle-holder, the chandelier being now chiefly used for gas 
and electric lighting. Clusters of hanging lights were in use as 
curly •K'. the 14th century, and appear originally to have been 
almost invariably of wood. They were, however, so speedily ruined 
by pre:i‘5c that metal was gradually substituted, and fine and com- 
parativi ly early examples in beaten iron, brass, copper and even 
.-ilvcr arc still extant. Throughout the 17th century the hanging 
ciitidlt‘-h(ildcr of bra.ss or bronze was common throughout northern 
Eunipc, as innumerable pictures and engravings testify. In the 
cnat periods of the art of deco- 
ration in France many magnifi- 
(iMii chandeliers were made by 
lioiillc, and at a later date by 
Gnuihiire and Thomire and 
others among the extraordinarily 
rkvf‘1 fontlmrs-dscleurs of the 
scfond half of the i8th century. 

I'hi* chandelier in rock crystal 
ind its imitations bad come in 
It a hundred years before 
htir tl.iy, and continued in fa- 
vour to the middle of the 19th 
wiuiry. or even somewhat later. 

I reached at last the most ex- 
rcmc elaboration of banality, 
viih ropes of pendants and hang- 
ng faceted drops often called 
jsirep \Vhen many lights were 
i^rtiiiijj; in one of these chande- 
‘^'rs an effect of splendour was 
rodu((‘d that was not out of 
wie in a ballroom, but the 
rdiiiary household varieties were extremely ugly and inartistic, 
e more purely domestic chandelier usually carries from two 
I The present use of electricity and the modem ideas 

inicrioi lighting have pushed into the background the elabo- 
iipof miens of the past few centuries and substituted the 
designs with smaller ciusters of lights. 

‘v also Lighting and Artificial Illumination; Interior 

S^NDERNAGORE or CHANDARNAGAR, a fonner 
H'tuement in India, with a small adjoining territory, situ- 
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English chandelier by adams, 
ILLUSTRATIVE OF THE MORE ELAB- 
ORATE MODELS OF THE LATTER 
PART OF THE 18TH CENTURY 


ated on the rig^t bank of the river Hugli, 20m. above Calcutta. 
Area 3 sq.mi.; pop. (1941) 38,284. Chandemagore has played an 
important part in the European history of Bengal. It became a 
permanent French settlement in 1688, but did not rise to any 
importance till the time of Duplcix, during whose administration 
the town was transform^ and became the focus for a considerable 
maritime trade. 

In 1757 Chandemagore was bombarded by an £ngli.sh fleet un- 
der Admiral Watson and captured. On peace being established 
the town was restored to the French in 1763. 

When hostilities afterward broke out in 1794, the English again 
took possession of the town and held it till 1816, when it was a 
second time given up to the French. Following a plebcscite in 1949 

Chandemagore was incorporate 
into India (1950) and became 
part of Hooghly district, West 
Bengal (1954). 

CHANDLE1^ RICHARD 

(1738-1810), British antiquary, 
was born at Elson in Hampshire. 
In 1759 he publi.shed fragments 
from the Greek minor poets, with 
notes iElegiaca Graeco) ; and in 
1763 a fine edition of the Arunde- 
lian marbles, Marmora Oxoni- 
ensia, with a Latin translation, 
and suggestions for supplying the 
lacunae. He was sent by the 
Dilettanti Society with Revett, 
an architect, and Pars, a painter, 
to explore the antiquities of 
Ionia and Greece (1763-66) ; and 
the result of their work was the 
two magnificent folios of Ionian 
antiquities published in 1769. 
Other works by Chandler were 
Inscriptiofws Antiquae pleraegue 
nondum editae (1774); Travels 
in Asia Minor (1775) ; Travels in 
Greece (1776); History of Ilium 
(1803) ; in which he asserted the 
accuracy of Homer’s geography. 
His Life of Bishop Waynflete, lord high chancellor to Henry VI., 
appeared in 1811. 

A complete edition (with notes by Revett) of the Travels in Asia 
Minor and Greece was published by R. Churton (1825), with an 
** Account of the Author,’* 



BY COUBTKST OF THK IIITBOBOLITAR MUtBUM 
OB ABT 

Modern electric chandelier 
WITH frosted globes AND SIL- 
VERED METAL 


CHANDLER, SAMUEL (1693-1766), English Noncon- 
formist divine, was bom in 1693 at Hungerford, Berkshire. He 
took a leading part in the deist controversies of the time, and dis- 
cussed with some of the bishops the possibility of an act of com- 
prehension. From 1716-26 he preached at Peckham, and for 40 
years he was pastor of a meeting-house in Old Jewry. He died on 
May 8, 1766, leaving four vols. of sermons (1768), and a para- 
phrase of the Epistles to the Galatians and Ephesians (1777), sev- 
eral works on the evidence of Christianity, and various pamphlets 
against Roman Catholicism. 

CHANDLER, ZACHARIAH (1813-1879), American 
politician, was born at Bedford, N.H., on Dec. 10, 1813. In 1833 
he removed to Detroit, Mich., where he became a prosperous 
dry-goods merchant. He took a prominent part as a Wliig in 
politics, and, impelled by his strong anti-slavery views, actively 
furthered the work of the ^‘underground railroad,” of which De- 
troit was one of the principal “transfer” points. He was one of 
the organizers in Mic^an of the Republican Party, and in 1857 
succeeded Lewis Cass in the U.S. Senate, serving until 1875. 
Throughout the Civil War he allied himself with the most radical 
of the Republican faction in opposition to President Lincoln’s 
policy, and subsequently became one of the bitterest opponents 
of President Johnson’s plan of reconstruction. From Oct. 1875, 
to March 1877, ^ secretary of the interior in the cabinet of 
President Grant. In Feb. 1879, was re-elected to the Senate* 
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He died at Chicago, 111 ., on Nov. i, 1879. By his extraordinary 
force of character he exercised a wide personal influence during 
bis lifetime, but failed to stamp his personality upon any measure 
or policy of lasting importance. 

CHANDOS, BARONS AND DUKES OF. The English 
title of Chandos began as a barony in 1554, and was continued in 
the family of Brydges (becoming a dukedom in 1719) till 1789 - 
In 1822 the dukedom was revived in connection with that of 
Buckingham. 

John Brydges, ist Baron Chandos (c. I 490 “t 557 )> ^ son of 
Sir Giles Bry<lges, or Bruges (d. 151 1)» was a prominent figure at 
the English court during the reigns of Henry VTII., Edward VI. 
and Mary. He took part in suppressing the rebellion of Sir 
Thomas Wyat in 1554, and as heutenant of the Tower of London 
during the earlier part of Mary’s reign, had the custody, not only 
of Lady Jane Grey and of Wyat, but for a short time of the prin- 
cess Elizabeth. He was created Baron Chandos of Sudeley in 
1554, one of his ancestors, Alice, being a grand-daughter of Sir 
Thomas Chandos (d. 1375), and he died in March 1557. The 
three succeeding barons, direct descendants of the ist baron, were 
all members of parliament and persons of some importance. Grey, 
5th Baron Chandos (c. 1580-1621), lord-lieutenant of Gloucester- 
shire, was called the **king of the Cotswolds,” owing to his gener- 
osity and his magnificent style of living at his residence, Sudeley 
Castle. His elder son George, 6th Baron Chandos (1620-1655), 
was a supporter of Charles I. during his struggle with Parliament. 
After the death of his brother William in T676 the barony came 
to a kinsman, Sir James Brydges, Bart. (1642-1714), who was 
English ambassador to Constantinople from 16S0-1685. 

James Brydges, 1st duke of Chandos (1673-1744), son and 
heir of the last-named, had been member of parliament for Here- 
ford from T6g8 to 1714, and, three days after his father’s death, 
was created Viscount Wilton and earl of Carnarvon. For eight 
years, from 1705 to 1713, during the War of the Spanish Succes- 
sion, he was paymaster-general of the forces abroad, and in this 
capacity he amassed great wealth. In 1719 he was created mar- 
quess of Carnarvon and duke of Chandos. The duke is chiefly re- 
membered on account of his connection with Handel and with 
Pope. He built a magnificent house at Canons near Edgware in 
Middlesex. For over two years Handel, employed by Chandos, 
lived at Canons, where he compo.sed his oratorio Esther. Pope, 
who in his Moral Essays (Epistle to the Earl of Burlin^to^) 
doubtless described Canons under the guise of “Timon’s Villa,” 
referred to the duke in the line, ‘Thus gracious Chandos is belov’d 
at sight”; but Swift, less complimentary, called him “a great com- 
plier with every court.” After his death on Aug. 9, 1744, Canons 
was pulled down. He was succeeded by his son Henry, 2nd duke 
(1708-1771), and grandson James, 3rd duke (1731-1789). The 
third duke’s only daughter, Anna Elizabeth, who became Baroness 
Kinloss on her father’s death, was married in 1706 to Richard 
Grenville, afterwards marquess of Buckingham; and in 1822 this 
nobleman was created duke of Buckingham and Chandos (see 
Buckingham, Earls, Marquesses and Dukes of). 

See G. E.C(okayne)y Complete Peerage (1887-98) ; and J. R. Robin- 
aon, The Princely Chandos, i.e., the 1st duke (1893). 

CHANDOS, SIR JOHN (d. 1370), English soldier, fought 
at the siege of Cambrai (1337). at Crecy in 1346, and at Poitiers, 
where he saved the life of the Black Prince. For these services 
Edward III. gave him the lands of the viscount of Saint Sauveur 
in Cotentin, and appointed him lieutenant in France, and vice- 
chatnberlain of the royal household in 1360. In 1362 he was 
made constable of Guienne, and defeated Charles de Blois at 
Auray in 1364. Chandos accompanied the Black Prince on his 
expedition in 1367, to rc.storc Pedro the Cruel to the throne of 
Castile, and won the victory of Navaret over Bertrand du 
Guesclin. Appointed seneschal of Poitou in 1369, he was mortally 
wounded in an encounter with the French at the bridge of Lussac 
near Poitiers, and dic<l on the day after the battle, Jan. i, 1370 
CHANDRA6UPTA MAURYA (reigned 321-296 b.c.),* 
known to the Greeks as Sandracottus, founder of the Maurya em- 
pire and first paramount ruler of India, was the son of a king of 
Magadha by a woman of humble origin, whose caste he took and 


whose name, Mura, is said to have been the origin of that of 
Maurya assumed by his dynasty. As a youth he was driven into 
exile by his kinsman, the reigning king of Magadha. In the course 
of his wanderings he met Alexander the Great, and, according to 
I’lutarch {Alexander, cap. 62), encouraged him to invade the 
Ganges kingdom. On the death of Alexander he attacked the 
Macedonian garrisons and conquered the Punjab. He next at- 
tacked Magadha, dethroned and slew the king, and established 
himself on the throne (321). The great army acquired from his 
predecessor he increased until it reached the total of 30,000 cav- 
airy, 9,000 elephants and 600,000 iniantry; and with this hui»e 
foixe he overran all northern India, establishing his empire from 
the Arabian sea to the Bay of Bengal. 

Scleucus I Nicator crossed the Indus in 305, but was defeated 
by Chandragupta and forced eventually to a humiliating jHMce, 
by which the empire of the latter was still further extended iii 
the north. 

About six years later (Chandragupta died, leaving his empire to 
his son Bindusura. 

An excellent account of the court and administrative system 
of Chandragupta has been preserved in the fragments of Megas- 
thenes, who came to Pataliputra as the envoy of Seleucus. 

See J. W. MacCrindIc, Ancient India as Described by Megasthenn 
and Arrian (Calcutta, 1877) ; V. A. Smith, Early History of India, cd. 
S. M. Edwardes (Oxford, 1924); also the article India: History. 

CHANGARNIER, NICOLAS ANNE THfiODULE 

(1793-1877), P'rcnch general, was bom at Autun on April 26. 
1793. Educated at St. Cyr, he served for a short time in the 
bodyguard of Louis XVIII., and entered the line as a lieutenant in 
January 1815. In 1830 he entered the Royal Guard and \va.s st nt 
to Algeria, where he served with great distinction until 1848. and 
had just succeeded Gen. Cavaignac as governor of the colony 
when he was recalled to command the National Guard. An 
avowed enemy of republican institutions, he at first upheld the 
power of the president; but in January 1851 he opposed Louis 
Napoleon’s policy, was deprived of his double command, and at the 
coup d^eiat in December was arrested and sent to Muzas until bis 
banishment from France by the decree of Jan. 9, 1852. He re- 
turned to France after the general amnesty. In 1870 he was pres- 
ent with the headquarters, and afterwards with Bazaine in Metz 
He was employed 011 an unsuccessful mission to Prince Frederick 
Charles, commanding the German army which besieged Metz, and 
on the capitulation became a prisoner of war. At the armistice be 
returned to Paris, and in 1871 was elected to the National Assem- 
bly by four departments, and sat for the Somme. He took an ac- 
tive part in politics, defended the conduct of Marshal Bazaine. 
and served on the committee which elaborated the monarchiial 
con.stitution. When the comte de Chambord refused the com- 
promise, he moved the resolution to extend the executive power 
for ten years to Marshal MacMahon. He was elected a life senar 
tor in 1875. He died in Paris on Feb. 14, 2877. 

See Comte d’Antioche, Changamier (1891). 

CHANG CHUN, KIU (2148-1227), Chinese Taoist sage 
and traveller, was born in 1148. In 221$ he was invited b)' 
jenghiz Khan, founder of the Mongol empire and greatest of 
Asiatic conciuerors, to visit him. Jenghiz’ letter of inritation, 
dated May 15, 1219 (by present reckoning), has been preservjKi, 
and is among the curiosities of history; here the terrible warrior 
appears as a meek disciple of wisdom, modest and simple, abiost 
Socratic in his self-examination, alive to many of the dccjicsl 
truths of life and government. Chang Chun obeyed this summons, 
and leaving his home in Shantung (Feb. 1220), journeyed firj>tto 
Peking. Learning that Jenghiz had gone far west upon fresh con- 
quests, the sage stayed the winter in Peking. In February 1^21 n® 
started again and crossed eastern Mongolia to the camp ^ 
Jenghiz’ brother Ujughen, near Lake Bor or Buyur in the upF 
basin of the Kerulun-Amur. Thence he travelled south-westwar 
up the Kerulun, crossed the Karakorum region in north-centi® 
Mongolia, and so came to the Chinese Altai, probably 
near the present Uliassutai. After traversing the Altai he visi 
Bishbalig (modem Urumtsi), and moved along the north side 
the Tian Shan range to lake Sairam, AlmaUg (or Kulja). sod 
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rich valley of the Hi. We then trace him to the Chu, over this riVer 
(0 I'alas and the Tashkent region, and over the Jaxartes (or Syr 
j).iri:i) to Samarkand, where he halted for some months. Finally, 
ihroii^li the “Iron Gates” of Termit, over the Oxus, and by way 
oi lialkh and northern Afghanistan, Chang Chun reached Jenghiz’ 
camp near the Hindu Kush. Returning home he followed much 
tiu> snme course as on his outward route; certain deviations, how- 
ever occur, such as a visit to Kuku Khoto. He was back in 
]\‘king by the end of January 1224. From the narrative of his 
expedition (the Si yu hi, written by his pupil and companion Li 
( hi t'b'ang) we derive some of the most faithful and vivid pic- 
ever drawn of nature and man between the Great Wall of 
and Kabul, between the Aral and the Yellow sea. We may 
n:irticularly notice the sketches of the Mongols, and of the people 
of .Samarkand and its neighbourhood; the account of the fertility 
and products of the latter region, as of the Hi valley, at or near 
Aiimilig-Kulja; and the description of various great mountain 
pealu and defiles, such as the Chinese Altai, the Tian 
SiMJi. Mt. Bogdo-ola (?) and the Iron Gates of Termit. There 
is, iiiorc‘Over, a noteworthy reference to a land apparently identical 
;siih ihe uppermost valley of the Yenisei. After his return Chang 
( iiun lived at Peking till his death on July 23, 1227. By order of 
Icdtrhi/ some of the former imperial garden grounds were made 
over Lo him for the foundation of a Taoist monastery. 

Him KH'.KAiuiY . — See £. Bretschneider, Mediaeval Researches from 
hhUvn Asiatic Sources, vol. i, pp. where a complete transla- 

iii>n of yu Ki: Travels to ike West of K’iu Ch*ang Ckun is given, 
with M valuable commentary; C. R. Bcazley, Dawn of Modern Gcog- 
nifihy, iii, 539 « (C. R. B.) 

CHANGE, the substitution of one thing for another, hence 
.inv -tlu r.uion or variation, so applied to the moon’s passing from 
unc phase to another. The use of the word for a place of com- 
m'u lal business has usually been taken to be a .shortened form 
of “exchange” (see Exchange, Foreign). “Change” is particu- 
larly ii«ed of coins of lower denomination given in substitution 
for those of larger denomination or for a note, cheque, etc., and 
aUo lor the balance of a sum paid larger than that which is due. 
A fiiriher application is that in bell ringing, of the variations in 
order in which a peal of bells may be rung (sec Bell). 

CHANGELING, the term used of a child substituted or 
Lhanped for another. It was formerly believed that infants were 
somelimci^ stolen from their cradles by the fairies before christen- 
in|i. so that in the highlands of Scotland babies were strictly 
\v.U(hi*d till then. Any specially peevish or weakly baby was re- 
K:irdt.(l a.s a changeling. The belief is referred to by William 
bijyke^peare, Edmund Spenser and other authors. 

Sn' IVnnant, Tour in Scotland, p. 257 (1796); W, Wirt Sikes, 

Bni/\h (inhlins (1S80). 

CHANGE OF LIFE. The period of life occurring naturally 
in wonitMi when the reproduction function ceases. It occurs arti- 
fici:illy in women when the ovaries are removed. 

Analogous changes occur in men at a later period in life also as- 
Mvcijted with alterations in reproductive capacity. (See Meno- 
pause ; c Ll M ACTERIC. ) 

CHANGOAN, a tribe or small group of tribes of South 
American Indians, forming an independent linguistic stock. The 
kliangos occupied the arid coast of the desert of Atacama in 
nnrihcrn Chile. They are an almost dwarfish fishcrfolk of very 
simple l uliure, and are now nearly extinct, except in the vicinity 
Changes depended largely on shellh.sh for food, 
ikey wore little clothing, and had huts of poles and thatch. Their 
dead were buried at length instead of flexed. 

E. Br>man, Antiquitis de la Righn AndSenne de la RipubUque 
rt du Disert d^Atacama (Paris, 1908). 

. ^HANGRA or Cankiri (anc. Gangra; called also till the 
^ after the emperor Claudius), 

i ^ ^ vilayet of the same name in Turkey, situated 

A ruh, well-watered valley; altitude 2,500 ft. The ground is 
pregnaicd with salt and the town is unhealthful. Pop. (iQSp) 
tan ^ 1*^® capital of the Paphlagonian kingdom of Ddo- 

i hiladelphus, sun of Castor, was taken into the Roman 
^*^^a-tia on his death in 6-5 B.c. The earlier town 
on the hill behind the modem city, on which are the 


ruins of a late fortress; while the Roman city occupied the site 
of the modem. In Christian times Gangra was the metropolitan 
see of Paphlagonia. 

S3mod of Gangra^ — Conjectures as to the date of this S3mod 
vary from 341 to 376. The synodal letter states that 21 bishops 
assembled to take action concerning Eustathius (of Sebaste?) and 
his followers, who contemned marriage, disparaged the offices of 
the church, held conventicles of their own, wore a peculiar dress, 
denounced riches, and affected especial sanctity. Ihe synod con- 
demned the Eustathian practices. The 20 canons of Gangra were 
declared oecumenical by the Council of Chalcedon, 451. 

See Mansi ii, pp. 109S-T122; Hardouin i, pp. 530-540; Hefele, 2nd 
ed., i, pp. 777 sqq, (Eng. trans., ii, pp. 325 sqq.). 

CHANG TSO-LIN (1873-1928), Chinese military leader, 
bom in the province of Fcngtien. Of humble origin and without 
education, he ‘was successively a swineherd, a menial in the 
Catholic mission at Newchwang and a labourer on the Peking- 
Mukden railway. Later he abandoned regular employment and 
rose to prominence in 1904 as a leader of Hunghuise, or Man- 
churian brigands, when he and his band became irregular allies 
of Japan during the Russo-Japanese War. After the Treaty of 
Portsmouth, under Japanese advice, he submitted to the Chinese 
government, and he and his following were incorporated in the 
Chinese army. He received quick promotion, and attained com- 
mand of a division. In 1913 he was appointed Tutuh, later 
Tuchun (both terms denoting military governor) of Fengtien. 

Chang Tso-lin faithfully served the young republic of China, 
and opposed both Yuan Shih-k’ai’s monarchical aspirations in 
1916 and Chang Hsiin’s attempted restoration of the imperial 
dynasty in 1917. In 1918 he was appointed inspector-general of 
the three eastern provinces, i.e., of Manchuria, and, while civil 
government slowly weakened, his military control became abso- 
lute. He adopted the course, unusual in China, of punctually 
paying, feeding and disciplining his troops, and by this means 
he became a dominant factor in the unstable politics of the coun- 
try. In civil life his activities were boundless : mining, farming, 
stock breeding, bankii^, railway construction, in these and many 
other forms of industrial enterprise, his hand was felt. 

During the concluding 12 years of his life, while maintaining 
autocratic control of Manchuria, he made four descents upon 
Peking, actuated on each occasion by the desire to set up a stable 
form of government for the country. In 1920, when, during the 
halting and incapable presidency of Hsu Sl.i-chang, the govern- 
ment fell under the control of the reactionary militarists known 
as the Anfu party, he drove their leaders into retirement, and, in 
co-operation with Ts’ao Kun, the Tuchun of Chihli, made an at- 
tempt to form an administration. Their efforts were fruitless, and 
in 1921 he again came to Peking and installed a cabinet under 
Liang Shih-yi. Upon this occasion he was defeated by General 
Wu Pei-fu and driven back to Manchuria, whereupon he declared 
the independence of the three eastern provinces. His third incur- 
sion took place in 1924, when large forces under Wu Pei-fu assem- 
bled near the Great Wall to repel the Manchurian invasion. 
Owing to the treacherous defection of Feng Yu-hsiang. who with- 
drew to Peking and “declared for peace,” Wu Pei-fu’s forces col- 
lapsed, and Chang’s army pressed forward, eventually occupy- 
ing Shantung, Anhwei and Kiang-su. In the latter part of this 
year he was occupied in suppressing the revolt of one of his 
lieutenants, by name Kuo Sung-ling, whom he defeated outside 
Mukden and executed. His final coming to Peking was in Dec. 
1926, when he once more announced his intention to reorganize 
the government. In June 1927, he formed a cabinet consisting 
entirely of his own adherents, with Pan Fu as premier, he himself, 
under the title of generalissimo, becoming president. He watched 
from Peking the victorious Southern Nationalist army reach the 
Yangtze, and their further advance in 1928 to Peking. His troops, 
after some show of defending the capital, received orders to stop 
further opposition, and Chai^ himself left for Mukden by train 
on June 3. Before he reached his destination the train was 
bombed and he succumbed to injuries received. 

Soft-voiced and of delicate constitution, suave 3^ resolute, 
Chang Tso-lin would have been an admirable vicen^ under the 
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Empress Dowager’s regime. It was the only system of government 
he nndcrslot)d, and his failure to bring about union and a stable 
gov'crnnient is evidence of how far removed he was iiu fond 
realizing the strides which the country had made in acquiring 
race-consciousness and a political sense. His administrative 
achievements in Manchuria, and his friendliness to>vards for- 
eigners, arc among his claims to be styled a Chinese patriot. 

^ (W. E.L.) 

CHANNEL FERRY, the first type of cross-channel ferry 
between England and France was designed to meet the urgent need 
to supply the British armies in France and Belgium during World 
War I. An inland water transport section of the royal engineers 
was formed in I()T4 to make use of the waterways behind the lines 
and a similar organization (later known as the Directorate of In- 
land Waterways and Docks, R.E.) was set up in England. A 
cross-channel barge route w’as started from Richborough, in Kent, 
to Calais, where the barges continued up the canals to Vendroux, 
Aiidruicq, Zeneghem and other points. The 255 steel barges so 
employed, each carrying about 200 tons of stores, ammunition, 
etc., were towed across the chanel by tugs, of which 67 were avail- 
able, and provided a reliable service; no barge was ever reported 
lost on the channel crossing. 

However, this method did not suffice for all needs and was, from 
1917 to 1918, supplemented by three specially built train ferries 
which sailed from Richborough to Calais and Dunkirk, and from 
Southampton to Dieppe. Railway vehicles were propelled into the 
ferry at the stem, the two entry tracks spreading into four tracks 
on the deck of the vessel itself ; the capacity in terms of four- 
wheeled freight cars was 54 per ferry. Rail-mounted guns and 
locomotives could be carried on the two centre tracks. About 
1,000 locomotives were thus dispatched from Richborough to 
Audruicq shops, almost ready for instant .service. 

Nearly all these locomotives were returned to England in 1919 
by these same train ferries, together w’ith passenger coaches which 
had been employed on ambulance trains or leave and demobiliza- 
tion trains in France, Belgium, Germany and Italy. In 1919 the 
train ferries were adjusted to take motor vehicles instead of freight 
cars, if required. 

At the ports, vehicles were loaded or unloaded by means of 
movable aprons, which could be raised or lowered to overcome 
small tidal differences in level. Because of the range of channel 
tides, amounting to 25 ft., the aprons at Calais and Dunkirk had 
to be within enclosed water areas, the levels being protected by 
locks. 

After World War I the ferry services were discontinued but, 
after a few special voyages carrying British-built rolling stock 
for export to the cuntiiient, they were acquired by Great Eastern 
Train Ferries, Ltd., and placed in service between Harwich and 
Zeebrugge, where suitable aprons (in effect, hinged lifting bridges) 
were constructed for loading and unloading purposes. The tidal 
range at Harwich is only i.’i ft. and, therefore, the necessity of 
passing through locks was obviated at that port. This service was 
inaugurated in April 1924 and required the close co-operation 
of the London and North Eastern railway. The service acquired 
traffic in vegetables, cheese, eggs, fruit, machinery, silk and rolling 
stock. 

In conjunction with Great Eastern Train Ferries was the Anglo- 
Beige Ferry Boat company, which owned many of the freight cars 
employed on the train ferry service. Later the three former war- 
time train ferries, operating between Harwich and Zeebrugge, be- 
came part of the London and North Eastern railway fleet. 

Further train ferry developments across the channel were de- 
layed by the possible building of a channel tunnel, but that project 
was turned down by the British government in 1930. 

The llarwich-Zeebrugge freight service pemiittcd traffic to move 
without transhipment between all parts of England, Scotland and 
Wales and any station served by the standard gauge railw^ays of 
continental Europe, stretching from Narvik to Sicily and from 
the Spanish frontier to Istanbul. Its success led the Southern rail- 
way to start in Oct. 1936, in conjunction with the then Nord rail- 
way of France, a train ferry service from Dover to Dunkirk. 
Three vessels, with a gross tonnage of 2,989 each, were specially 


built in Great Britain, the “Twickenham Ferry,” the “Hampton 
Ferry,” and the “Shepperton Ferry”; they were designed to carry 
passenger coaches and sleeping cars as well as freight cars across 
the English channel. 

Difficulties were experienced in the construction of the train 
ferry dock at Dover, because of faults in the chalk formation, but 
on completion a night ferry service for pas.sengers was started be- 
tween London (Victoria) and Paris (Nord), as well as other serv^ 
ices for freight traffic. 

As a consequence of World War II, the London and North East- 
ern railway train ferry fleet was reduced, but the two fleets. Har- 
wich-Zeebrugge and Dover-Dunkirk, received new vessels in re- 
placement. Though subject to restrictions on international trade 
traffic tended to increase after World War II and the night ferr)* 
passenger service between London and Paris proved excceditiRly 
popular. The Harwich route continued to cater for freight traffic 
only. 

Train ferry services occur other than across the English channel 
and the North sea. One of the most famous examples is the train 
ferry service across the Great Belt, operated by the Danish State 
railways. This carries diesel trains, sleeping cars and pa.s.senffer 
coaches on the Stockholm-Paris and other services, while jointly 
with the Swedish State railways a route is operated between Malrnii 
and C'opcnhagen. Before World War II there was a joint 
German-SwTdish service between Sassnitz and Trelleborg, while 
a Danish service ran between Gjedser and Wamemunde, but the«ie 
routes were diverted after 1946. Another European instance is the 
train ferry operated by the Italian State railways from the toe of 
Italy to Sicily, on which fine motor vessels were placed in ser\^ice 
after 1946. 

Jafuinese National railways have long operated some train ferr}' 
routes between the several islands. The Canadian National rail- 
w^ays operate a train ferry service to Prince Edward Island. Others 
occur on Lake Michigan, where freight cars are carried by train 
ferries of the Grand Trunk Western (Canadian National railway^! 
and of the Perc Marquette (Chesapeake & Ohio railway) from 
ports in Michigan, such as Grand Haven and Ludington, to Mil- 
waukee. Manitowoc and Kewaunee in Wisconsin. 

Train ferries ply between Cuba and certain east coast and irulf 
ports in the United States and railway equipment is ferried across 
such great harbours as San Francisco and New York. 

(C E R ^ ) 

CHANNEL ISLANDS (French lies Normandes). an archi- 
pelago in the English channel, the only part of the ancient duchy of 
Normandy still attached to the English crown. It lies from 50 to 
100 mi. south of Weymouth in the bay formed by the west coast 
of Normandy and the north coast of Brittany. There are four 
principal islands: Jersey, 44! sq.mi., pop. (1951 census) 57.206; 
Guernsey, 24i sq.mi., p)op. 43iS47; Alderney, 3 sq.mi., pap. 1,3-1; 
and Sark, 2 sq.mi., pop. 563. St. Helier is the chief town of Jer- 
sey, St. Peter Port of Guernsey and St. Anne of Alderney. Phines 
fly regularly from London, Southampton, Bristol and Car<lifi to 
Guernsey and Jersey; ships sail daily from Weymouth or South- 
ampton. Jersey is in regular communicaflon by air and sea 
with Guernsey, Dinard and St. Malo; Guernsey by air and sea 
with Jersey and Alderney, by air with Dinard and by sea with 
Sark. 

The four main islands, Jersey, Guernsey, Alderney and SAtf 
are each described in separate articles. 

Lesser Islands. — Besides the main islands there arc innuinct- 
able islets in the group. To the north lie the Casquets, 

1744 1,100 men perished when H.M.S. “Victory” was wrecked, 
and where many lives were lost in 1899 when the mail boal 
“Stella” went down. The lighthouse keepers arc the only i®' 
habitants. 

Ortac and Burhou are uninhabited; a large colony of gannets has 
taken po.ssession of the former. 

Lihou (38 ac.), off the west coast of Guernsey, was the site 
of the once famous church of Notre Dame de Lihou, scn’cd by tw 
monks of Mont St. Michel. This was so sacred a spot that, 

I»eter Heylyn wrote 100 years after the Reformation, passing fisj- 
ennen still lowered their sails in salute, though only the slc*?P 
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rcmnined. This steeple was blown up in 1793 lest it should give 
oA'or to invaders. 

Rctween Guernsey and Sark, 3 mi. from the former, is Hcrm 
( VC5 at:.), with 36 inhabitants at the 1951 census. In 1155 
liciiry 11 gave the island to the abbey of St. Helier, which cstab- 
Ij^Iied a small daughter house {cenohiolum) there with a church 
dodu ated to St. Tugual. In 1440 Franciscans built a friary. John 
I^claiul’s map of 1540 has the note; “Once a cell of Canons Regu- 
lar, now Franciscans.” When the Reformation overtook the 
Hcrm became for a time the last refuge of the Roman 
(\it holies. Later the governors of Guernsey used it as a game 
pii'^^cive. Philip Dumare.sq wrote in 1685: “The Governor keeps 
detr there, having a lodge for a keeper, where formerly stood a 
oinrnt, the ruins whereof are yet seen.” In the 19th century 
it was let to private tenants, one of whom, the German zoologist, 
PniKe von Bliicher, acclimatized wallabies there; World War I 
eijdcfl his tenancy. 

Ill TQ4h the States of Guernsey bought the island for use as a 
report for Guernsey. By some freak of the tide a shell beach half 
,1 niilf long has been formed, on which about 200 varieties of 
shrlU have been found. 

South of Herm is Jethou (44 ac.), a round islet about half a 
niik- in diameter. Richard, duke of Normandy, granted it to his 
vhipmn-trr Rcstald, who became a monk of Mont St. Michel and 
hcciutMihcd it to his abbey; but the only income the abbey ever de- 
ri\rd from it came from wreckage. An assize roll of 1309 re- 
portid: ‘ There hath rarely lived there any man.” But in 1951 
there were 13 inhabitants. Botanically Jethou is interesting as the 
home nf a white pimpernel and a yellow forget-me-not said to be 
pcfulKir to the island. 

W'l^t of Sark and separated only by a channel 70 yd. wide is 
Brncjliou ( 74 ac.). Before World War II it \vas a favourite pic- 
nit kinc place with only one farmhou.se on it; then a mansion was 
huili there with gardeners’ cottages, etc., and the whole island 
beimiu*. private property. 

Northeast of Jer.scy lie the Ecrehou Islands and south of Jersey 
the Minquiers Islands, two long reefs of rocks. At low tide the 
MmquKTs reef is larger than Jersey, but at high tide only one 
pc.ik the Maitresse lie, is large enough for habitation. On the 
Rrrcliou three islets, Marmoutier, Blanche He and Maitre He, 
h;ivf liouses on them. Sovereignty over the Ecrehou and Min- 
quiers islands was for more than 300 years a matter of dispute be- 
tween I- ranee and England. In Dec. 1951, the question was re- 
ferred to the International Court of Justice. 

I’urthcr south Lcs Roches Douvres with their lighthouse and 
the of Chausey with their one farm, lighthouse, church 

and two hotels, and their floating population of lobster trappers 
(the preat granite quarries that were once the staple indu.stry have 
pone bankrupt ) form part of the Channel Islands geologically ; but 
apart from onc brief interv^al they have always been under French 
rule. 


PHYSIOGRAPHY 

The Channel Islands are summits of a partially submerged por- 
tion of the Arraorican massif and fall topographically into four 
Rroups. The northerly group comprises Alderney, Burhou, Ortac, 
the Casquets and other islets which lie due west of Cap de la 
Hapuc. The westerly includes Guern.sey, Herm, Jethou, Sark 
and several islets; the Little Russel strait separates Guernsey from 
Htrni. the Great Russel strait separates Herm from Sark. A 
third group, separated from the second by La Dcroute strait, in- 
f hides Jersey and the Ecrehou Islands. A fourth consists of the 
Minquiers Islands and the lies Chausey. 

. tall in sea level to the 30-fathom line would connect all the 
tslaiids with the Cotentin peninsula of Normandy. In postglacial 
tjnes with a rising temperature the sea has gradually risen, suc- 
i\ eiv cutting off islands and groups of islands. Jersey probably 
ftijiained connected with the continent till the Bronze Age. 

eology^Geologically the islands are related to the Cotentin 
P^t^nsiila and Brittany. Metamorphic rocks, almost certainly 
lir , cover large areas. Much of Sark consists of hom- 

.Schist and associated gneiss. Granite and diorite gneisses 


form southern Guernsey, the Paternosters, Dirouillcs, the Ecrehou 
Island.s, the Chaussee des Boeufs and the Minquiers Islands. 
Mudstones and fine sandstones (greywackes), probably pre- 
Cambrian (Fr. Briovdrien), form much of Jersey and a minute 
patch of southwest Guernsey. In east Jersey these rocks are over- 
laid by massive volcanic flows, probably pre-Cambrian (Uricon- 
ian), consisting of andesite followed by rhyolite, which shows ex- 
ceptionally fine spherulite structures. East and southeast Alder- 
ney and the reefs north and northwest of the island consist of 
Lower Cambrian sandstone (the gr^s pourprd of Normandy ) . The 
northeast corner of Jersey consists of an unusually coarse and 
massive conglomerate, probably Permian. In north Ciucrnsey and 
north and west Alderney gabbros and diorites arc dominant. Simi- 
lar rocks also occur in southeast Jersey and around Sorel point. 
In all cases granite intru.sions have followed, giving rise by mixing 
to a variety of hybrid diorites. 

Granites without associated diorites and gabbros form the 
north and southwest parts of Sark, the west of Brecqhou, all Herm 
and Jethou, extensive tracts of northwest and southvrest Jer.scy and 
all the Chausey group. The plutonic rocks of Alderney are pre- 
Cambrian; most of those of Jersey and those of the Chausey 
Islands probably carboniferous, but except in Alderney there is no 
clear evidence of age. All the rocks so far described, especially 
the metamorphic apd plutonic series, arc cut by numerous intru- 
sive dykes of dolerite and mica-lamprophyre and, in west Alder- 
ney and southeast Jersey, of granite-porphyry. Raised beaches 
occur at about 25 ft., 60 ft. and 120 ft. above the modern sea 
level. They are overlaid by head or stony clay and by brick earth 
or loess of Pleistocene age. More recent deposits of peat, al- 
luvium and blowm sand, with relics of Neolithic and later human 
occupation, form the low-lying coastal areas. Peat and forest beds 
found down to low-tide mark are evidence of a sea level lower 
than at present. 

Flora. — ^The two main factors affecting the flora of the Chan- 
nel Islands are the lack of chalk and limestone and the warm 
climate. About 700 species of wild flowers have been identi- 
fied, mostly belonging to the Lusitanian clement. Many flowers 
bloom in December and introduced plants such as Erigeron mu- 
cronatus from Mexico and the Nerine samiensis from South Africa 
flourish. 

In the T 7th century bulbs of the latter, now called the Guernsey 
Lily, having at Cape Town been taken on board a ship returning 
home from Japan, were washed ashore at Guernsey when the ship 
w^as wrecked near the Channel Islands. Several Mediterranean 
species, such as Echium plantagineum and Linaria pelisseriana in 
Jersey and the grass Milium scahrum in Guernsey, are not found 
in the British Isles proper. 

Jersey became an island at a much later date than Guernsey and 
so it has a larger and more varied flora (about 50 more species of 
flowering plants); for example the w'ood anemone and cross- 
leaved heath are found in Jersey but not in Guernsey. After the 
last Ice Age the land .sank and when it rose again forest spread 
from southern Europe. Guernsey and its near-by islands were 
some of the high places in this forest that were cut off when the 
land sank once more. There are no woods left in any of the 
islands because of intense cultivation, but analysis of pollen from 
Jersey peat shows that oak, ash, birch, lime, wych-elm, beech, 
pine, cedar, hazel and alder are all indigenous species. Other 
trees spread to Jersey later. Ferns, mosses, fungi and lichens are 
abundant; a form of the European quillwort, Isoetes hystrix, is 
found in Guernsey and Alderney ^but nowhere else in the United 
Kingdom. 

Fauna. — Some animals found in Jersey never reached the 
Guernsey group because, as explained above, the former became 
an island so much later. The fauna is continental rather than 
British in character. The Guernsey vole belongs to the older 
fauna; the bank vole is confined to Jersey and is its commonest 
mammal. Probably late arrivals, the mole is found only in Jersey 
and Alderney, and the squirrel only in Jersey. The stoat occurs 
in Guernsey and Jersey but there are no weasels.' All the islands 
have hedgehogs, mice, rats, rabbits and continental tynes of 
shrews. 
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The Jersey shrew, a variety of the British shrewmouse, is found 

only in Jersey. . - 

Amonj? the commonest birds are jays and magpies. Woocllana 
and small species are not well represented. Barn owls, peregrines, 
gannets, storm petrels and many more breed in the islands. Winter 
visitors include the short-eared owl, snow bunting and water rail 
as well as thousands of waders, swans, geese and ducks that feed 
on grass wTack along the shores. The oyster catcher, Kentish 
plover anti mallard slay to breed. Many migrants pass through 
in siiring and autumn. The corn crake, once common, is only a 
summer visitor. 

I’heasants and partridges have been shot to extinction in Guern- 
sey and Jersey. 

Porpoi.scs and dolphins are plentiful around the coasts while 
the ormer, not found in the British Isles proper, occurs on all the 
shores. 

The common toad and palmated newt, the green lizard, wall 
lizard and slowworm, and the grass snake arc indigenous to Jersey. 
There arc no poisonous snakes. The frog, Hana dabmatimi, not 
found in Great Britain, Ireland or northern France, occurs in 
Jersey, Gueniscy, Alderney and Sark. Of insects, one of the ant 
lions, a group not repre.scnted elsewhere in the United Kingdom, 
inhabits the Channel Islands. 

HISTORY 

The early history of the islands is obscure. About 100,000 n.c. 
Neanderthal men were Jiving in caver, in Jersey, which was then 
joined to the continent. Iberian settlers about 2000 b.c. left 
flint implements everywhere, great chamber tombs fdolmens) in 
Jersey, Guernsey and Alderney, and two impressive statues of 
their goddess mother in Guernsey. Next came the (iauls; then 
the Romans added the islands to their empire. Coins show that 
for more than 500 years their money circulated, but only in Alder- 
ney has any trace of Roman buildings been found. Several of the 
early Breton saints are .said to have visited the islands, the best- 
authenticated stories being those of St. Samson's mission to Ciuern- 
sey (c. A.U. 530) and St. Magloire’s foundation of a monastery 
in Sark (c. 56S). 

History proper begins when Rollo the Viking c.stablished the 
duchy of Normandy. In a.d. 933 William Longsword, the second 
duke, annexed the whole archipelago and for the next 270 years 
it was ruled from Rouen. William of Normandy's conquest of 
England made no difference to this. The islands’ sc.it of govern- 
ment was not moved to Westminster but remained in Rouen. 

But in IJ04, when the king of France conquered continental 
Normandy, some new form of government had to be evolved. The 
islands w'ere never incorporated with England. 'The King of 
England hath nothing in these islands,” said the assize roll of 
133T, “except his status as Duke.” So gradually a home rule 
constitution came into being. 

A document ascribed to King John was long regarded by the 
islanders as their “magna carta,” but modern criticism leaves little 
doubt that it is not genuine. But each island possessed judges, 
known as jurats, elected by the larger landow'iiers (opthnates ) — 
12 each for Jersey and (iuernsey, 6 each for Alderney and Sark. 
This is an institution peculiar to the islands, of which the origin 
is unknown. These jurats assumed control and issued ordinances, 
the breach of which they were able as judges to punish. The 
king in his capacity as duke appointed a warden to represent him; 
and later, when wardens were often ah.sentees, two bailiffs were 
installed as their lieutenants, one for Jersey, the other for the rest 
of the group. The bailiffs, who at first were .servants of the 
warden, in the 14th century became the king's bailiffs, Tepre.senta- 
tives of the crown. 

Lying as they did within sight of ships passing down the English 
channel, the islands were constantly raided. In the 9th century 
the Vikings began to plunder them and continued to do so for 100 
years. Robert Ware, the jersey poet, wrote of the devastation 
“En Auremen (Alderney), en (iuernesi,/ En Sairc, en Erim 
(Hcrm), cn Gersi.” After their separation from Normandy the 
incursions were re.sumed. After a French raid in 1294 a Jersey 
petition reported that “Men and women were killed to the num- 


ber of 1,500. The houses were burnt and the com; so the people 
have nothing to eat.” In 1336 David Bruce, when driven from 
his Scottish throne, “attacked Guernsey and Jersey inhumanly, 
committing arson, murder, and divers other atrocities,” In 3335 
another jersey petition said: “The island hath been destroyed and 
burnt three times this year.” This continued tUl 1484 when a 
bull of Pope Sixtus IV brought relief. Having learned with horror, 
he .said, that miscreants were wont to land, bum houses and 
goods, carry off crops and cattle and murder the inhabitants, he 
pronounced “sentence of eternal damnation with conhscalion of 
goods” on all who should commit such crimes in the islands “or 
within sight of them as far as human eye shall reach.” 

This secured the islands the unusual privilege of neutrality, 
which even survived the Reformation, for when Elizabeth 1 con- 
firmed the prerogatives of Jersey she wrote: “One is that in time of 
war merchants of all nations can without im])ediment frequent the 
islands to escape storms or for purposes of trade, and depart with- 
out molestation, and remain in safety as long as the island is in 
.sight.” 

The Reformation reached the islands from France and Avon a 
mpid victory. The church became fervently Calvinist with the 
Presbyterian form of government and Presbyterian ordination. 
Under Mary an unsuccessful attempt was made to restore Catholi- 
cism, but the martyrdom of three w'omen in Guernsey, one of 
whom gave birth in the fire to a child, confirmed the people yet 
more firmly in their Protestant faith. 

In 1620 James 1 forced Jersey to accept Anglicanism, but Pres- 
byterianism survived in Guernsey till 1660 and in Sark till 1674. 
The islands before the Reformation formed part of the diore.-e ol 
Coutanccs, but later they were placed under the bishops ot Win- 
chester. 

During the Civil Wars their Puritan views led most of the 
islanders to support the parliament. In Guernsey the royalist 
lieutenant governor was besieged for nine years in Castle Conici. 
In Jersey at first the same thing happened. Sir Phillippe de 
Carteret, the lieutenant governor, was besieged in Eliziibeth 
and died there: but his nephew, Sir (>eorge Carteret, recovered the 
island for the king and held it with an iron hand till 1651, when he 
too had to surrender. 

William of Orange abolished the neutrality of the i.sland.s in 
1689, and during the w’ar of 1778-83 there were two unsucre^Mul 
attacks on Jersey, in 1779 and 1781. The second, under Baron 
de Rullecourt. is famous for the victory over the invaders achie\od 
through the bravery of the young Major Francis Peirson, who 
however fell when the French were on the point of surrender. 
During the revolutionary period in France the island.s were the 
home of many refugees. In the i8th century various* attempt? 
were m.ade to introduce the English customhouse system, but these 
proved practically a failure, and the islands throve on smuggling 
and privateering down to the Napoleonic wars. 

The i9lh century' brought some prosperity from maritime com- 
merce so long as wooden sailing ships were in general u.se. Liter, 
intensive cultivation for export to English markets caused unprec^ 
dented development. The encouragement of the tourist traffic 
was a contributing factor. 

During World War 1 the islands suffered little, but in World 
War 11 , w'hcn France surrendered, their defense became iratio.ssi* 
ble and the government offered to evacuate the inhabitants. Ihe 
response of the islands varied. In Alderney the entire population 
embarked. Of (iuernsey's 43,000 inhabitants 23,000 departed. In 
Jersey 41,000 remained and only 10,000 left. The Germans oc- 
cupied all the i.slands on June 30-July i, 1940, and fortified the® 
with attendant destruction and deportations, to be “the mailed hs 
of the Western Wall.” Following the German surrender ® 
Europe, the islands w'ere relieved by British forces on May 9 i 
1945. 

Language. — From the Qlh to the iQth centuries everyone ® 
the island.s .spoke French. Debates in the states (the insular 
laturej, pleadings in the courts and sermons in 
in French, while the countryfolk spoke, as some still do. a a® 
of Old Norman French. But the steady inflow of English re.**! 
made English so dominant that French became almost a 
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Inngunge. In Alderney, where English soldiers and harbour build* 
jip, '^outnumbered the natives, French had succumbed by the mid- 
aW oi ^ 9 ^^ century. The other islands gradually followed suit. 
\u r<iOO Jersey allowed English to be spoken in the states. French 
to be the official language in Guernsey in 1946. 

government ANEi ADMINISTRATION 

Constitution. — ^Af ter the upheaval of World War II the islands 
i not settle down to the status quo ante, A demand arose 
lor O' forms, and the privy council sent a commission to advise 
[\u‘ mull authorities. From these discussions a new constitution 
for each island, but much of the old framework survived. 

I lu* lieutenant governors still represent the queen and are the 
ihmmeN of communication between the local government and the 
tiowri. rhe bailiffs retain their duties as chief justices, prime 
ii.mi-fer'- and speakers. The states lost none of their powers, 
ilicy were purged of nonelecled members. In Jersey they 
of elected senators, connetables, and deputies; in Guernsey 
(.iNsnllm, elected by an intermediate body called the States 
Lii\iion, people’s deputies, « epresentatives of the douzaines 
, jK.ri-li cmincils ), and representatives of Alderney. In each island 
I Ik luhits were relegated to their original duties as judges, and 
,11 1 .m rii^ey ihe romuUablcs too lost their seats in the states. But 
I, . -t v retained its ernteniers and vinf'tcnicrs; Guernsey its sheriff 
wirli <wt»rd and gold chain and its douzentprs; Sark its shi^ 

,1 iuil and prvvot. 

][] Mtlcrney, however, the restoration of its old status as a semi- 
in(l» !.endenf political unit proved impracticable, and for financial 
iiio jdniii)i‘!trjtive work it was amalgamated with Guernsey. 

Law.' The laws of the islands differ in certain details. The 
liw 'll niherit.inrc for example is different in Jersey and Guernsey 
Mill (iuernsey hn< no trial by jury, though ii has long been 

nil nr..t!iie in criminal ca.ses in Jersey. But in each island the 
if/.il is based on the i.^th-century Grand Coutumier de 

One example of the^c old Norman customs is the 
I l/aro. If an islander finds .someone interfering with 

111* jjKipiify, he has only to cry “Haro, haro, haro! A I'aide mon 
jiri'm ' (Ml me fait tort” and the aggressor has to desist till the 
i.Hiri h.i^ decided the case. The English law courts have no au- 
'l.•llll^ 1:1 ihe i^land^^. Appeals from decisions of the local courts 
.lii in.idi hi tile (pjecn in council; however, during 1952 legal provi- 
■iiii- Wi re tiiaiic lor an insular court of appeal for the whole 

i:i‘iiii|) 

Feudal Relics. — The Normans brought the feudal system wdth 
!iiMv ,iiid divided the islands into fiefs. Each seigneur had his 
Himitnn.d murt and some their own gallows. Most of these pow- 
L'l* liMvr long (iisapi)eared but a few survive. In Jersey, if a land- 
ilir.s without a direct heir, the seigneur claims for a year 
Jmd .1 (U> the income of his estate; the seigneurs of St. Ouen's and 
I Motif .till license taverners. In Sark the dame receives a 
mile (^! .dl crops grown and one-thirteenth of the price when- 
t'e ;ind i.. sold. No one but she may keep pigeons or a female 

(lot 

Defcn8e.-~l'hc militia, which played so large a part in the 
r»i"i 111 ihf (Iclerise of all the islands, in which for more than 500 
vtMrv cvfry man from 16 to 60 had to serve, became unsuitable 
fur nmilrrii warfare. After World War 11 the problem of the 
Jdaiuls military training came under discussion. In May 1952 
it'UcriiM v rejected conscription on the grounds that in any case 
\olijntecrs came forward; in the same year Jersey tabled a 
i(» introduce two years’ compulsory service followed by 
'fit \u.irs in the rcser\'e. The enactment of this measure was 
opposed, es{)eciul]y by the farmers. 

ECONOMICS 

Industry. — The islanders have been very versatile in adopt- 
(ii; industries when one has begun to fail. When vast shoals 
fisJ ” off Newfoundland in the i6th century, 

“‘(J I'ceis from the islands crossed the Atlantic, and the opera- 
’>11 Hi tlret.s in this way continued for 300 years. In 1872 the 
^ numbered more than 400. 

i^J(2abeth I’s time knitting woollen “guernseys,” “jerseys” 


and stockings became a major occupation. In 1685 Dumaresq de- 
clared that “At least half the people in Jer.sey depend upon the 
manufacture of stockings” and in Alderney “they adict themselves 
to the manufacture of knit waistcoats, whereby they neglect fish- 
mg. 

About this time Guernsey was exporting 4,000 pairs of stockings 
weekly. 

During the American and Napoleonic Wars much wealth was 
won by privateering, and a roaring trade was done with English 
smugglers, who loaded their ships with tobacco and spirits to be 
furtively landed in England. And, till wooden .ships went out of 
use, shipbuilding yards in Jersey and Guernsey were constantly 
busy. 

But the basic industry has always been agriculture. There is, 
however, a difference between the islands. Guernsey’s high ground 
is in the south, so the island slopes toward the north; Jersey slopes 
southward. This southerly tilt enables Jersey to gro\ir most of its 
crops in the open, whereas there are many acres of hothouses in 
Guernsey. 

Jersey growers concentrate mainly on early potatoes and toma- 
toes. The chief exports of Guernsey are tomatoes, flowers and 
grapes. In addition each island is famous for its pedigreed cat- 
tle. Jersey and Guernsey cows (the breeds are not identical) 
fetch high prices in England and the United States, and even in 
New Zealand. 

Coinage. — Jersey and Guernsey each has a copper coinage of 
its own. Up to 1830 they used French livres tournois, sous and 
Hards, but in that year Guernsey issued coins of t double, 4 
doubles, and 8 doubles, the 1 double being the equivalent of the 
French Hard and the 8 doubles of the English penny. The baili- 
wick of Guernsey has its own L^ and jo s. notes. 

In 1834 Jersey adopted the English system of pounds, shillings 
and j)ence, and in 1841 it too pul into circulation its own pence, 
halfpence and farthings, however, to equate the new currency 
with the old. the farthing was regarded as w'orth two Hards, and 
that made the penny only worth ^^h of a shilling, which re- 
mained its value till 1877, when its inscription was changed to 
“■j^th of a shilling.” 

Biduography. — ^T. 1 ). Kendrick, Archaeology of the Channel Islands; 
vol. i, Guernsey (London, 1928); J. Hawkrs, ibid.; vol. ii, Jersey 
(Jersey, 1937) ; G. R. Ballcinc, The Bailiwick of Jersey (London, 1951) ; 
C. P. Lc HuravsT/rf Bailiwick of Guernsey (London, 1952) ; E. F. Carey, 
The Channel Tslands (London, 1904) ; G. Dupont, biKtoire du Cotentin 
rt ses lies (Caen, 1885) ; J. H. Lc Patourel. Medieval Administration 
of the Channel Islands (Oxford, 1937) ; G. Dury, The Channel Islands 
(Land Utilization Survey, London, 1050 »; P. Verccl, Trois Pots de 
Fleurs (Paris, 1947) ; A. J. Ka^^lcston, The Channel Islands Under Tudor 
Government (Cambridge, 1949) ; R. M. Lockiey, The Charm of the 
Channel Islands (London, 1950); R. Dobson, Birds of the Channel 
Islands (London, 1952). (G. R, B.) 

CHANNELL, SIR WILLIAM FRY (1804-1873), British 
jurist, was bom on Aug. 31.1 804. His education was fragmentary, 
but he was an avid reader in his youth and prepared for a legal 
career, being called to the bar in 1827. In 1840 he was made a 
sergeant of the court of common pleas, and in 1857 he was ap- 
pointed to the court of exchequer, being knighted that same year. 
Illness forced his retirement from the bench in Jan. 1873, and he 
could not accept formal appointment as a member of the pri\^ 
council. Shortly thereafter, on Feb. 26, 1873, he died in London. 

CHANNEL TUNNEL (ENGLISH CHANNEL). A 

tunnel under the English channel was first proposed by a French 
engineer, Thome de Gamond (1807-75). who submitted a scheme 
for it to Napoleon III in 1856. He was joined in his work by the 
British engineers, Isambard Brunei, Joseph Lock and Robert 
Stephenson, and later by Sir John Hawkshaw. The proposal was 
seriously considered by the railway companies on both sides of 
the channel, and a convention with the French government to 
regulate it w'as signed in 1875. Then the bitter rivalry of the 
South Eastern and the Chatham and Dover railway companies 
created difficulties and the scheme became a political question. 
W. E. Gladstone was a keen supporter, as w^ere John Bright, Lord 
Lansdowne and Lord Salisbury, while Joseph Chamberlain and the 
war office opposed. The subject was referred to a joint select 
committee of the commons, which considered many reports by 
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CHANNEL TUNNEL 



Fig 1 - ENGLISH HALF. SHOWING SECTION OF TUNNEL FROM BEHIND DOVER CLIFFS TO MID-CHANNEL. THE TUNNEL WOULD INCLUDE TWO TUBES IN 
THE IMPERMEABLE GRAY CHALK, AND DRAINAGE HEADING WITH SHAFT ON THE SHORE. WHERE THE WATER WOULD BE PUMPED UP INTO THE SEA 


geiifrals favouring !ho schcinc and a memorandum by Lord 
VVol.scley strongly ro.sisting it. The rominittee decided against 
the iirofKLsal by 6 to 4, Lord J.ansdo\vne, the chairman, voting 
for it. Tliereafter succeeding British government.s all opposed the 
scheme. 

After Louis Bleriot had down the channel in igoy, a Channel 



Fig. 2. — CROSS sections of the proposed channel tunnel 


Tunnel committee was formed in the hou.se of commons, under the 
chairmanship of Sir Arthur I'ell, which ultimately numbered more 
than 400 members of parliament. The Labour party joined cn 
masse and Herbert Asquith promised to have inquiries made. 
World War 1 broke out and nothing could be done. After the 
war David Lloyd George promised to make more inquiries. An- 
drew Bonar Law and Stanley Baldwin did nothing. James Ramsay 
MacDonald, in July 1924, offered to consult all the living ex-prime 


mini.sters. The five met and rejected the scheme, although a two 
to one majority of M.P.'s supported it. 

So the Channel tunnel scheme was shelved again but the idi.i 
did not die. 

'I'he French Channel 'Funnel company had received a conce.ssion 
from their government and could resume work at any lime but tin 
English Channel Tunnel company could do nothing further with 
out an act of parliament, to which no British government haii 
yet consented by the mid-i()5os. 

It is a great project, comparable only with the Suez and Pan.inia 
canals, but its story has reflected little credit on any but llu* 
engineers who perfected the scheme. 



Fig 3 — DETAILS of the PROPOSED TWIN CHANNEL TUNNEL. SHOWING 
CONNECTING GALLERY AND DRAINAGE HEADING. ALSO DIFFERENCF IN 
THE SIZE OF ENGLISH AND CONTINENTAL ROLLING-STOCK 


'J'hc proposals involve a double tunnel more than 30 mi. lonir 
of which more than 20 mi. would he under the open .sea. T«‘ 
tunnels would be driven about 50 ft. apart, each about 20 b. 
diameter, and the tw'o connected by frequent cross galleries. Thi 
tunnel would run from near Wis.sant in France, between Boiilofrn* 
and Calais to behind the Shakespeare cliffs in England betwer^ 
Dover and Folkestone. 

Drainage would be effected by a smaller 10- ft. -diameter tuiine 
at a lower level than the railway tunnels and discharging into ‘'hidi* 
on each side of the channel from which the seepage would 1« 
jiumpcd up into the .sea. The tunnels, which would be Kstcel 
would be driven throughout in the bed of gray chalk which tx 
tends under the channel and outcrops on both sides. Two cx 
ploratory headings, each li mi. long, were driven from SaiiK^dU 
near Calais and from the shore under Shakesi)care cliff where 
old works can be seen from the Folkestone to Dover raiUMi) 
Although these headings are unlined, the percolation of ^vaie< 
into them has been negligible. 
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OF THE CHANNFL TUNNEL COMPANY 


Pig 4.— longitudinal section of french half, showing level of tunnel from MID-CHANNEL to the mouth of the tunnel in FRANCE. 
hind cap BLANC NEZ. BETWEEN CALAIS AND BOULOGNE. WITH DRAINAGE HEADING AND SHAFT FOR PUMPS ON SEASHORE NEAR SANGATTE 


J’hc cost of the scheme was estimated before World War II at 
liKiut £25,000,000 to £30,000,000. but engineering costs increased 
iruMily afterward. Also against the scheme has been the great 
wtiifase in air transport, as this has, to some extent served the 
liLMimse for which the tunnel was designed. Nevertheless the con- 
(i jititm of the channel tunnel remains unquestionably one of the 
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r>G 5 . PLAN OF THE FRENCH PORTION OF PROPOSED CHANNEL TUN- 
NK. SHOWING POSITION OF CUSTOM HOUSE. JUNCTION WITH THE 
northern railway of FRANCE. AND THE ROUTE OF THE TUNNEL TO 

mid-channel 


i;r(\itest engineering proposals in the world. The scheme was re- 
toiisidered during the early days of World War II, but not pro- 
ucilfd with as the period of construction would have been too 
Kn'iit to make it practicable as a war measure. 
lino.iDGRAPiiY. — Joint Select Committee, Report and Evidence, Blur, 
47 (1883) ; Albert Sartiaux, Le Tunnel sous-marin (Lille, 1907) ; 
railway of France, Revue des Deux Mondes (Oct. 1913) ; Arthur 
bll. “Channel Tunnel,” paper read to Royal Society of Arts (London, 
; Lord Sydenham of Combe, Military Aspect of the Tunnel (Lon- 
‘J'Ni, n,i4) ; Winston S. Churchill, article in ^^‘eekly Dispatch (London, 
JuK 27, 1924) ; Yves Ic Troequer, “Engineering Features of Channel 
bnincl,” paper read to Institute of Structural Engineers (London, 
h, 1927) ; Channel Tunnel Committee, Report (H.M.S.O., Lon- 
‘Wio^o). (A. F.;W. Hw.) 

CHANNING, EDWARD TYRRELL (1790-1856), U S. 
‘‘tlitur, was born at Newport, R.I., on Dec. 12, 1790, the brother 
William Ellery and Walter Channing {qq.v.). He studied at 
*^'ir\:ird university and was admitted to the bar in 1813. His 


interests lay rather in journalism, however, and in May 1818 he 
became editor of the young North American RevieWy remaining 
in this post until Oct. 1819, w'hcn he became professor of rhetoric 
at Harvard. At Harvard he wrote little, but his influence as a 
teacher was great ; among his students was Edward Everett Hale. 
Channing retired from the Harvard faculty at the age of 60 and 
died Feb. 8, 1856, at Cambridge, Mass. 

CHANNING, WALTER (1786 1876), U.S. physician, was 
born at Newport. R.I., the brother of William Ellery and Edward 
Tyrrell Channing {qq.v.). He studied at Harvard university and 
at the medical school of the University of Penn.sylvania, Phila- 
delphia, Pa., where he received his M.D. in 1809. He then 
studied medicine in Euroi^c before returning to Boston, Mass., 
in 1812 to set up practice as an obstetrician. 

Three years later he was appointed first professor of obstetrics 
at Harvard, where later he was dean of the medical school (1819- 
47). In 1847 he lir.st used ether as an anaesthetic in deliveries, 
and in the next year reported its successful employment in more 
than 500 labour cases. 

Channing was one of the founders of the Boston Lying-In 
hospital in 1832 and was a co-editor of the Boston Medical and 
Surgical Journal From 1822 to 1S25 he was librarian of the 
Massachusetts Medical society, and from 1828 to 1840 acted as 
treasurer of the society. 

CHANNING, WILLIAM ELLERY (1780-1842), Ameri- 
can divine and philanthropist, was born in New|x)rt, R.I., April 
7, 1780. Channing seemed to have inherited from his father 
sweetness of temper and warmth of affection, and from his mother 
that strong moral discernment and straightforward rectitude of 
puriKise and action which formed striking features of his char- 
acter. 

He prepared for college in New London under the care of 
his uncle, the Rev. Henry Channing, to this period tracing the be- 
ginning of his .spiritual life, and in 1794 entered Harvard college. 
In his college vacations he taught at Lancaster, Mass., and in 
term time he stinted himself in food to save time for study — an 
experiment which produced acute dyspepsia. 

Nevertheless, he felt that he got little good from his college 
course. 

After graduating in 1798, he lived at Richmond as tutor in 
the family of David Meade Randolph, U.S. marshal for Virginia. 
He returned “a thin and pallid invalid,” to spend a year and a half 
in Newport, which had always delighted him by its beauty, and in 
1802 went to Cambridge as regent (or general proctor) in Har- 
vard; in the autumn of 1802 he began to preach. On June i, 1803, 
he was ordained pastor of the Federal street Congregational church 
in Boston. 

Channing did not become known as “the apostle of Unitarian- 
ism” until after his sermon preached at the ordination of the Rev. 
Jared Sparks in 1819 and the publication of his articles in The 
Christian Disciple y “Objections to Unitarian Christianity Con- 
sidered” and “The Moral Argument Again.st Calvinism.” He took 
a keen interest in all public questions; and in 1816 he preached 














CHANSONS 

a sermon on war which led to the organization of the Massachu- 
setts peace society, ilis sermon on “Religion, a Social Principle,” 
helped to procure the omission from the state constitution of 
the third article of Part I., which made compulsory a tax for the 
support of religious worship. In Aug. 1S21 he undertook a jourriey 
abroad, where he met many distingui.shed men of letters, including 
Wordsworth and Coleridge; the latter wrote of him, “He has the 
love of wisdom and the wisdom of love.” 

As a result of a vi.sit to the W'est Indies he began to write his 
book Slavery ( 1S35), in which he asserted that “man cannot be 
justly held and used as property”; that the tendency of slavery 
is morally, intellectually, and domestically bad; that emancipa- 
tion, however, should not be forced on slave-holders by govern- 
mental interference, but by an enlightened public conscience. 
He declined to identify himself with the abolitioni.sls, who.se motto 
was “Immediate! Emancipation” and whose passionate agitation 
he thought unsuiled to the work they were attempting. In 1837 
he published Thouf’hts on the Evils oj a Spirit of Conquest, and 
on Slavery: A Letter on the Annexation of Texas to the United 
States, addressed to Henry Clay — arguing that the Texan revolt 
from Mexican rule \vas largely the work of land-speculators, and 
of those who resolved “to throw Texas open to slave-holders and 
slaves” — and warning of its serious consequences. Channings 
pamphlet Emancipation (1S40) dealt with the success of eman- 
cipation in the West Indies, a.s related in Joseph John Gurney’s 
Familiar Letters to Henry Clay of Kentucky (1840). In 1842 he 
published The. Duty of the Free States; or Remarks Suniiested by 
the Case of the Creole, a careful anahisis of the letter of com- 
plaint from the American to the British government, and a de- 
fence of the position taken by the British government. On Aug. 
I, 1842, he delivered at Lenox (Mass.) an address celebrating 
the anniversary of emancipation in the British West Indies. Two 
months later, Oct. 2, 1842, he died at Bennington, Vermont. 

Physically, Channing was short and slight ; his eyes were un- 
naturally large; his voice w’onderfully clear. He was not a great 
pastor, and lacked social tact, but by the few who knew him well 
he Wiis almost worshipped. His sermons were noted for their 
rare .simplicity and gracefulness of style. To the name “Cnitarian” 
Channing objected strongly, thinking “unity” as abstract a word 
as “trinity” and as little cxi)re.s.sing the close fatherly relation 
of God to man. It is to be noted that he .strongly objected to the 
growth of “Unitarian orthodoxy” and its increasing narrowness. 
Channing believed in historic Chri.stianity and in the story of the 
resurrection, “a fact which comes to me with a certainty I find 
in few' ancient histories,” although he held that the Scriptures 
were not inspired but merely record.s of inspiration. In the con- 
troversies into which he was forced he continually displayed the 
greatest breadth and catholicity of \new'. The differences in New 
England churches he considered were largely verbal, and he said 
that “would Trinitarians tell us what they mean, their system 
W'ould generally be found little else than a mystical form of the 
Unitarian doctrine.” His opposition to Calvinism was so great, 
however, that even in 1812 he declared “existence a curse” if 
Calvinism be true. Possibly his boldest and most elaborate de- 
fence of Unitarianism wms his sermon on Uniiarianism most fa- 
vourablc to Piety, preached in 1826. and the election sermon of 
1830 was his greatest plea for spiritual and intellectual freedom. 

Channing’s reputation as an author was probably based largely 
on his publication in The Christian Examiner of Remarks on the 
Character and Writings of John Milton (1826), Remarks on the 
Life and Character of Napoleon Bonaparte (1827-28), and an 
Essay on the Character and Writings of Fhtelon (1829). An 
Essay on Self-Culture introduced Eranklin lectures delivered in 
Boston in 1838. Channing was an intimate friend of Horace Mann, 
and his views on the education of children arc stated by Elizabeth 
Palmer Peabody to have anticipated those of Frocbcl. His Com- 
plete Works have appeared in various editions since 1841. 

See the Memoir by W. II. Channing (1848) ; Elizabeth P. Peabody, 
Reminiscences of the Rev. William Ellery Channing, D.D. (1880), in- 
timate but inexact; J. W'. Chadwick, William Ellery Channing, Minis- 
ter of Religion (1903) ; W. M. Salter, “Channing as a Social Re- 
former,” Unitarian Review (March 1888) ; and C. W. Eliot. Four 
American Leaders (1906L 


DE GESTE 

CHANSONS DE GESTE, the name given to the epic chron.. 
iclcs which take so prominent a place in the literature of France 
from the nth to the 15th century. Gaston Paris defined a chanson 
de geste as a song the subject of which is a series of historical 
facts or gesta. These facts form the centre around which are 
grouped sets of poems, called cycles. It seems probable that as 
early as the 9th century epic poems began to be chanted by the 
itinerant minstrels, known as jongleurs. It is conjectured that m 
a base Latin fragment of the loth century we possess a transla-. 
tion of a poem on the siege of Girona. Gaston Paris dates from 
(his lo.st epic the open expression of what he calls “the epic fer- 
mentation” of France. Tlie earliest existing chanson dc geste h 
also by far the noblest and most famous, the Chanson de Roland 
(see Rolan^d, Legend or). It is in the crowd of looser and later 
poems, less fully characterized, that we can best study the form of 
f he typical chanson de gest e. These epics were national and histori- 
cal; their anonymous w’riters composed them spontaneously, to a 
common model, with little regard to the artificial niceties of style. 
The earlier examples are monotonous, primitive and superficial. 
Two great merits, however, all the best of these poems possess, 
force and lucidity; they are full of Gallic pride, they breathe (he 
spirit of an indomitable warlike energy. All their figures belong to 
the same social order of things, and all illustrate the same fighting 
aristocracy. The moving principle is that of chivalry, and what is 
I)re.srnted is, inwanably, the life of a mediaeval soldier. 

Perh.aps the most important cycle of chansons de geste was that 
which was collected around the name of Charlemagne, and wa.s 
known as the Geste du roi. A group of this cycle dealt with the 
history of the mother of the emperor, and with Charlemagne him- 
self down to the coming of Roland. To this group belong Bertha 
Great foot and Aspremont, both of the 12th centurv', and a varicu 
of chansons dealing with tlie childhood of Charlemagne and (»t 
Ogier the Dane. /\ .second group deals with the struggle of Charh- 
magne with his rebellious vassals. This includes Girart de Tir/wr 
and Ogier the Dane, both of the 13th century or late I2ih. A third 
group follows Charlemagne and his peers to the East. It is in (he 
principal of these poems. The Pilgrimage to Jerusalem, that Alex- 
andrine verse first makes its appearance in French literature. Thih 
must belong to the beginning of the 12th century. A fourth group, 
antecedent to the Spanish war, is of c. 1200; it includes Aiqiiin, 
Fierabras and Otinel. The fifth class discusses the W'ar in Spain, 
and it is to this that Roland belongs; there arc minor epics dealiiiir 
w'ith the cv'ents of Roncevaux, and independent chansons of Gui (h 
Bourgogne, Guidon and Anseh de Carthage, A sixth anil la‘'i 
grouj) deals with events up to the death of (Charlemagne; this con- 
tains Huon dc Bordeaux and a vast number of poems of minor 
importance. 

Another cycle is that of Duke William Shortnose, La Geste dc 
Guillaume. It includes the very early and interesting Departure oj 
the Aimcri Children, AHscans and Rainoart, This cycle deals with 
the heroes of the South who remained faithful to the throne. The 
poems belonging to it are numerous. These chansons find thc/r 
direct opjHisites in those which form the great cycle of La Geste 
de Doon do Mayence, sometimes called “la faulse geste,” bc’cause 
it deals with the feats of the traitors, of the rebellious family of 
Ganelon. This is the geste of the Northmen, always hostile to the 
C.arlovingian dynasty. It comprises some of the most famous of 
the chansons, in particular Parise la duchesse and The Four Sons 
of Aymon. Several of its sections are the production of a known 
poet, Raimbcrt of Pari.s. From this triple division of the main 
body of the chansons are excluded certain poems of minor impor- 
tance. 

All the best of the early chansons de geste arc written in ten- 
.*!yllable verse, divided into stanzas or laisses of different length, 
united by a single as.«onance. Rhyme came in with the 13!^ cen- 
tury, and had the effect in languid bards of weakening the narra- 
tive; the sing-song of it led at last to the abandonment of verse in 
favour of plain historical prose. 

See G. Paris, Hisloire poitique de Charlemagne (1865) and 
Littirature franqaise au moyen Agr (1890) ; P. Meyer, Recherches sir 
Vipopie fran^aise (1867) ; A. Longnon, Les Quatre Fils Aifeoih ^ 
(1879) : Gautier, Les Epopies francaises (4 voli.% z 878 ~ 94 ) 
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CHANT, the name given to the tunes used in the English 
Church since the Reformation for the psalms and canticles (Fr. 
(imt, from Lat. cantare, to sing). For the chant or cantus firmus 
of the Roman Church see Plainsong. In the English chant each 
station consists of a reciting note of indefinite length, followed by 
a nhrase in regular time c^led a ‘^mediation.” Chants are '‘single/’ 
li written for one verse only, “double,” if for two. “Quadruple” 
chants for four verses have also been written. 

CHANTABUN or Chandaburi, a town on the east side of 
the Gulf of Siam, Thailand, in 102® 6' E., 12® 38' N. Chanta- 
changvad (district) has an area of 2,301 sq.mi., and a pop. 
(^.37) of 100,938, divided among Thai, Cambodians, Chinese 
;in(i minor races. It lies about 12 mi. from the sea on a river 
iiavipable for small craft. Rice is the leading crop, but the 1,300 
ac of pepper produce three-fourths of the country’s 200-ton an- 
Iiuil output. There is trade in rubies, sapphires, cardamoms and 
ro.^fwootl. As part of the nationwide road-building program inaug- 
ujatid about 1935, Chantabun was connected with Bangkok by 
3 all-weather highway. An extension leads to Trat, close 

to tlic Indo-China frontier. In 1905 it was made headquarters 
(ii a high commissioner of a circle. Circles were abolished in 1932. 
Roman Catholic missionaries have been active since the 17th 
fillin’, and converts are numerous. 

CHANTADA, a city of northwestern Spain, in Lugo prov- 
i„i( on the left bank of the Rio de Chantada, a small right-hand 
irii)iii:iry of the river Mino, and on the main road from Lugo to 
Pop. (1940) 1,552 (mun., 15,127). Chantada is the chief 
;.,\\n ot the fertile region between the Mino and the heights of 
\\ lar«). Despite the lack of railway communication, it has a 
liiiiMiig trade in grain, flax, potatoes and dairy produce. 

CHANTAL) JANE FRANCES, Baroness de (1572-1641), 
I’lcncli saint and founder of the Order of the Visitation, was bom 
I’S, 1 572, at Dijon, the daughter of the president of the parle^ 
viriit of Burgundy. At the age of 20 she married Baron de Chan- 
Ml. but on his death, four years later, resolved to devote herself 
to tiic religious life. In 1604 she met St. Francis de Sales, and her 
u)ur (hildren being provided for, she went to Annecy where she 
loundcd the Congregation of the Visitation in June x6io. She 
was canonized in 1767, her feast being observed Aug. 21. 

.Sir F. M. dc Chaugy, Sie, /, F, de Chantal, 8 vols. (x 824 - 79 )t 
It Brrniond, Sainte Chantal (1912) ; and The Spirit of St, /• F* de 
Llmninl as shown in her Letters (1922). 

CHANTARELLE, an edible fungus, known botanically as 
Cuntharcllus cibarius (family, Agaricaceae) found in woods in 
^uTllnlor. It is golden yellow, somewhat inversely conical in shap^e 
aiid about 2 in. broad and high. The cap is flattened above with 
:t u nlral depression and a thick-lobed irregular margin. Running 
down into the stem from the cap are a number of shallow thick 
Kill.'*. 'n»c substance of the fungus is dry and opaque with a pecu- 
liar smell suggesting ripe apricots or plums. Tlie flesh is wMish 
tiiif^Td with yellow. The chantarelle is sold in the markets of 
Europe, where it forms a regular article of food, but seems little 
known in Great Britain; it is common in coniferous woods in 
nuriheastem United States and Canada. Before being cooked 
they should be allowed to dry, and then thrown into boiling water. 

Care should be taken to distinguish the true chantarelle from 
the false Chantarelle (C. aurantiacus) , a closely related species 
^'huh is suspected of having caused poisoning. The latter species 
is more orange in colour, with thinner, broader and closer gills. 

CHANTAVOINE, HENRI (1850-1918), French man of 
hiters. was bora at Montpellier on Aug. 6, 1850, and died at 
trainin' (Rhone) on Aug. 15, 1918. He was associated with the 
^nuvdlc Revue from its foundation in 1879, and he joined the 
des dehats in 1884. His poems include Pokmes sinchres 
’'^77 b Satires contemporoines (1881), Ad mentoriam (1884), 

ill 

889). 

CHANTILLY, a town of northern France, in the department 
of Oist\ 2 5 mi. N. of Paris on the Northern railw^ay to St Quentin, 
op. (1936) 5,054. It is situated to the north of the forest of 
Chantilly and is one of the favourite Parisian resorts. Its name 
lonir associated with the manufacture, now decayed, of lace 
blonde; it is still more celebrated for its ch&teau and its park 


(laid out originally in the X7th century), and as the scene of 
the annual races of the French Jockey Club. The chateau con- 
sists of the palace built from 1876 to 1885 and of an older por- 
tion adjoining it known as the chatelet. In the reign of Charles 
VI. the lordship belonged to Pierre d’Orgemont, chancellor of 
France. In 1484 it parsed to the house of Montmorency, and in 
1632 to the house of Conde. Louis II., prince de Conde, enjoyed 
here the society of La Bruyere, Racine, Molicre, La Fontaine, 
Boileau and others. The stables close to the racecourse were 
built from 17x9 to 1735 by the duke of Bourbon. The grand 
ch&teau was destroyed about the time of the Revolution, but the 
chitelet still remains one of the finest specimens of Renaissance 
architecture in France. The chateau d'Enghien, facing the en- 
trance to the grand chkteau, was built in 1770 as a guest-house. 
In 1830 the estate passed into the hands of Henri, due d'Aumale, 
fourth son of Louis Philippe. In 1852 the house of Orleans was 
declared incapable of possessing property in France, and Chan- 
tilly was accordingly sold by auction, but passed back into the 
hands of the due d’Aumale who built the palace, on the founda- 
tions of the grand chateau. He installed in the chatelet a valuable 
library and a collection of paintings. In 1886 he gave the park 
and chateau with its collections to the Institute of France in trust 
for the nation, reserving to himself only a life interest. 

CHANTREY, SIR FRANCIS LEGATT (1781-1841). 
English sculptor, was born on April 7, 1781, at Norton, near Shef- 
field. After receiving lessons in carving and painting, Chanlrey 
went to try his fortune in Dublin and Edinburgh, and finally (1802) 
in London. He exhibited pictures at the Academy for some years 
from 1804, but from 1807 onwards devoted himself mainly to 
sculpture. His first imaginative work in sculpture was the model 
of the head of Satan, which was exhibited at the Royal Academy 
in 1808. He afterwards executed for Greenwich hospital four 
colossal busts of the admirals Duncan, Howe, Vincent and Nelson ; 
and the next bust which he executed, that of Horne Tooke, pro- 
cured him commissions to the extent of £12,000. He received 
many honours, was elected R.A. in x8i8, apd received a knight- 
hood in 1835. He died suddenly on Nov. 25, 1841. 

His principal works are the statues of Wa.shinglon in the State 
House at Boston, U.S.A.; of George III. in the Guildhall, London; 
of George IV. at Brighton; of Pitt in Hanover Square, London; 
of James Watt in Westminster Abbey; of Canning in Liverjwol; 
of Lord President Blair and Lord Melville in Edinburgh. Of his 
equestrian statues the most famous are those of Sir Thomas 
Munro in Calcutta and the duke of Wellington in front of the 
London Exchange. But the finest of Chantrey*s works are his 
busts and his delineations of children. The figures of two children 
asleep in each other’s arms, which form a monumental design in 
Lichfield cathedral, have always been admired for beauty, sim- 
plicity and grace. Allan Cunningham and Weekes were his chief 
assistants, and were indeed the active executants of many works 
that pass under Chantrey’s name. See A. J. Raymond, Life and 
work of Sir Francis Chanlrey (X904); for his will see Chantrey 
Beqitest. 

CHANTREY BEQUEST. By the will dated Dec. 31, 1840, 
Sir Francis Chantrey (g.v.), left his whole residuary personal 
estate after the decease or on the second marriage of his widow 
(less certain specified annuities and bequests) in trust for the 
president and trustees of the Royal Academy (or in the event of 
the dissolution of the Royal Academy, to such society as might 
take its place), the income to be devoted to the encouragement 
of British fine art in painting and sculpture only, by “the pur- 
chase of works of fine art of the highest merit . . . that can be 
obtained.” The funds might be allowed to accumulate for not 
more than five years; works by British or foreign artists might 
be acquired, so long as such works were entirely executed in Great 
Britain. The prices were to be “liberal,” and no sympathy for 
an artist or his family was to influence the selection or the pur- 
chase of works, which were to be acquired solely on the ground 
of intrinsic merit. No commission or orders might be given; the 
works must be finished before purchase. An annual sum of £300 
and £50 was to be paid to the president of the Royal Academy and 
the secretary respectively, for the discharge of their duties in 
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carrying out the provisions of the will. 

Lady Chantrcy died in 1875, and two years later the fund be- 
came available for the purchase of paintings and sculptures. The 
capital sum amounted to £105,000. Galleries in the Victoria and 
Albert Museum at South Kensington were at first used, until in 
i8g8 the Royal Academy arranged with the Treasury for the 
transference of the collection to the National Gallery of British 
Art, which had been erected by Sir Henry Tate at Millbank. 

A growing discontent with the intcri>retation by the Royal 
Academy of the terms of the will found forcible expression in the 
press in 1903, and a debate in the House of Lords led to the 
appointment of a select committee of that House (June to Aug. 
1904). Its report made recommendations with a view to the pre- 
vention of certain former errors of administration, but dismissc'd 
other charges against the Academy. A mc^morandum was issued 
by the Royal Academy (Feb. 1905) disagreeing with certain 
recommendations, but allowing others. 

See The Administration of the Chantrcy Bequest, by I). S. MacColl 
(J904). a highly controversial publication; Chantrey and His Bequest, 
by Arthur Fish, a complete illustrated record of the purchai^es, etc. 
(1Q04) ; The Royal Academy, its Uses and Abuses, by II. j. Laidlay 
(iSg8). controversial; Report from the Select Committee of the House 
of Lords on the Chantrey Trust; together with the Proceedings of the 
Committee, Minutes of Evidence and Appendix (1904). 

CHANT ROYAL, one of the fixed forms of verse invented 
by the ingenuity of the poets of mediaeval France. It is com- 
posed of five verses, identical in arrangement, of to or 1 1 lines each, 
and an envoi of 5, 6 or 7 lines. All the verses are written on the 
five rhymes in the first verse, the entire poem, therefore, con- 
sisting of 60 lines or more, in the course of which five rhymes are 
repeated. It has been conjectured that the chant royal is an 
extended ballade, or a ballade conceived upon a larger scale; but 
which form preceded the other appears to be uncertain. On this 
point Henri de CroT, who wrote about these forms of vcr.se in his 
Art et science de rhdtoriquc (1493), throws no light. He dwells, 
however, on the great dignity of what he calls the “(’hampt 


and is surrounded by a farming and fruit-growing country. Shale 
2.nd clay are found near by. Chanute is headquarters of a divi- 
sion of the Atchison, Topeka and Santa Fc railway system. The 
principal industries arc: refineries, railw'ay shops; brick, tile, 
cement and oil-ficld machinery manufactures; dress, broom, 
mattress and boiler factories; and machine and tank shops. 

Four towns—New Chicago, Tioga, Chicago Junction and Alii- 
ance — founded here about 1870, were consolidated in 1872, and 
named after Octave Chanute (b. 1832), civil engineer and aero- 
iiautist, who was the engineer of the railway then under construc- 
tion. Natural gas and oil were discovered in 1899. 

CHANZY, ANTOINE EUGENE ALFRED 

1883), French general, was born at Nouart (Ardennes) on M.irdi 
18, 1S23. The son of a cavalry officer, he was educated at the naval 
school at Brest, but enlisted in the artillery, and was commis- 
sioned in the Zouaves in 1843. Although he acquired an excellent 
professional reputation during war service in Algeria and in Loni- 
iiardy, he was in bad odour at the War Office on account of sus, 
pccted contribution.^ to the prc.ss, and at the outbreak of (he 
Franco-German War was refused a brigade command. After the 
revolution, however, the government of national defence gave him 
command of the XVI. Corps of the anny of the Loire. (For (he 
operations of the Orleans campaign which followed, see FR.wnj. 
Germa.v War.) After the .second battle of Orleans and the sep- 
aration of the two wings of the French army, Chanzy was ap- 
pointed to command that in the west, designated the second amiv 
of the Loire. He displayed conspicuous moral courage in thr 
fighting from Beaugency to the Loire, in his retreat to Le 
and in retiring to Laval behind the Maycnne. He wa.s madv u 
grand officer of the Legion of Honour, and was elected tn the 
National Assembly. At the beginning of the commune, ('h:inzv, 
then at Paris, fell into the hands of the insurgents, by whom he 
W'as liberated on giving his parole not to serve again.st them A 
ransom of £40,000 was also |)aid by the Government for him In 
1872 he became a member of the committee of defence and coni- 


Royal,” and .says that tho.se who defy with success the ardour of 
its rules deserve crowns and garlands for their pains, l&tienne 
Pasquier (1529-1615) points out that the chant royal, by its length 
and rigidity, is better fitted than the ballade for solemn and 
pompous themes. In early French literature, the most admired 
chants royaux are those of Client Marot; his Chant royal 
chrestien, with its refrain 

Sante au corps, et Paradis h T^mc, 

was celebrated. Theodore de Banville dcfinc's the chant royal as 
essentially belonging to ages of faith, w^hen its subjects could be 
either the exploits of a hero of royal race or the processional 
splendours of religion. La Fontaine was the latest of the French 
poets to attempt the chant royal, until it was resuscitated in 
modern times. 

This species of poem was unknown in English mediaeval litera- 
ture ami was only introduced into Great Britain in the la.st 
quarter of the 19th century. The earliest chant royal in English 
was that published by Edmund Gossc in 1877, “The Praise of 
Dionysus.” 

In the middle ages the chant royal was Largely used for the 
praise of the Virgin Mary. Eustachc Dcschamps (1340-1410) 
distinguishes these Marian chants royaux, which were called 
“serventois,” by the absence of an envoi. These poems arc first 
mentioned by Rutebeuf, a trouvbre of the 13th centur>^ The 
chant royal is practically unknown out.side French and English 
literature. 

CHANTRY, a small chapel in or adjoining a church, endowed 
for maintaining priests to chant masses for the soul of the foun- 
der or of some one named by him. It generally contained the 
founder’s tomb and had an entrance from the outside for the 
chantry priest. The word is applied either to the endowment 
funds or to the chapel itself. 

CHANUTE, a city of Neosho county, Kan.sas, U.S.A., 120 
mi. S.S.W. of Kansas City, near the Neosho river. It is on federal 
highways 59, 169 and state highways 39 and 57. It is served by 
the Mis.souri-Kansas-Tcxas and the Santa Fc railways. Pop, 
(1950) 10,241. Chanute is in the midcontinent oil and gas field 


mander of the \TI. Army Corps, and in 1873 was appointed gov- 



■T COURTCSY or SIMMON, OHIBTORV OF 

as^nitcctusal orviLorMiNT" (longmans, 

OREIN G CO I; GARDNIS. “A CUIOI TO 
ENGLISH GOTHIC ARCHITECTURE" (CAMRRIOOl 
UNIVERSITY PRESS); SIR RANISYCR PLETCNIR, 
•NISYORY OP ARCNITECYURI ON THE COMPARA- 
TIVE METHOD," EIGHTH EO. (ISlSj RArSfORD 

A. CHANTRY TOMB. CHRIST 
CHURCH. HAMPSHIRE (c. 1530). B. 
TOMB OF PRINCE ARTHUR. WOR- 
CESTER CATHEDRAL (c. 1505) 


emor of Algeria, where he re- 
mained for six years. In 1S75 he 
was elected a life senator, in tS;S 
received the grand cross of the 
Legion of Honour, and in 1870, 
without his consent, was nomi- 
nated for the presidency of ihe 
republic, receiving a third of the 
total votes. For two years he \v.i> 
amba.ssador at St. Pcrcr^))uri! 
(Leningrad). He died suddenly, 
while commanding the VI. Army 
Corps at Chalons-sur-Marnc*. on 
Jan. 4, 1883, and his remains re- 
ceived a state funeral. He was 
the author of La Deuxieme Ar- 
mce de la Loire (1872). 

See J. M. Yillcfranchc, Ilhtorit 
du GinSral Chanzy (1890). 

CHAOS, in the Hesiodir the- 
ogony, the infinite empty Fpaic 
which existed before all things 
(Theog. 116, 123). It is not 
however, a mere vacuum, heini 
filled with clouds and darkness: 
from it proceed Ercbu.s and N>ti 
(N ight), whose children arc 
Aether (upper air) and Hemcra 
(Day). In the Orjihic cosmog- 
ony the origin of all goe.s back to 
Chronos, the personification 0 
time, who produces Aether ano 
Chaos. In the Aristophanic 


parody {Birds, 601) the winged Eros in conjunction with gloomy 
Chaos brings forth the race of birds. The later Roman conception 
(Ovid, Metata, L 7) n^ a kes Chaos original crudCi shapekn* 
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mass, into which the architect of the world introduces order and 
harmony, and from which individual forms are created. When 
toiilrasted with cosmos (the orderly universe) the word has 
various meanings: — ^the space between heaven and earth; the 
{ijulcrworld and its ruler; the immeasurable darkness; the indef- 
inite in space and time. In modern usage “chaos” denotes a state 
oi (Jisorder and confusion. 

CHAPACURAN, a tribe or small group of tribes of South 
Ainrrii'an Indians, regarded on rather slender evidence as consli- 
iiiiinp an independent linguistic stock. The stock, which com- 
prises the lies, Pawumwas and other smaller tribes in addition to 
the ( h.ipacuras, seems to have occupied the whole of the basin 
oi the Rio Hlanco in north-eastern Bolivia, together with the Gua- 
pore from the mouth of the Blanco to its confluence with the 
M.unore, as well as the eastern tributaries of the Guaiiore between 
j: and 13“ S. Lat. The Chapacuras themselves lived on the Rio 
llhinco and about lake Chitiopa. They were a peaceful, sedentary 
auric ult lira! folk, whose culture was generally similar to that of 
tin* ( liHiuitos (q.v.). The Pawumwas go almost naked, and use 
iIh‘ hlow-gun with poisoned darts. 

Su' (J. He Crfqui-Montfort and P. Rivet, Lifigiustique Bolivknne; 
I, I !amillc linRuistique Capakura ( 7 . Soc, Americanist es de Paris 
1,1. 1, vol. X., pp. 119-173)1 J- Haseman, Some notes on the 
Indians (.American Anthropologist [n.sj, voL xiv., pp. 

' ciiAP^^ SIR (JOSEPH AMABLE) THOMAS 

(1858-1946), Canadian lawyer, statesman and historian, was born 
at l)enis-de-la-Bouteillerie, Quebec, on March 23, 1858, son of 
M*nator J. C. Chapais, one of the “Fathers of Confederation.” 
C'hapais was educated at St. Anne’s college, Laval university, and 
vvab railed to the Quebec bar in 1879. In March 1892 he was 
called to the legislative council of (Quebec, was a minister without 
portfolio in the Taillon government, and was elected leader of the 
goveniinent in the executive council (Jan. 1893); speaker of the 
leuislativc council (April 1895); president of the executive coun- 
cil (May 1896), and minister of colonization and mines (Jan. 
1897). He retired from ofl&ce in May 1897. From 1884 to 1901 
Chapais edited Le Courrier du Canada of Quebec. In 1907 he 
was appointed professor at Laval university. He published sev- 
tTal works on history and law, including Cours d^Ilistoire du 
Cmida, iy6o-jRi4 (8 vols., 1919-35). On Dec. 31, 1919, he was 
called to the senate of Canada. He was knighted in 1935. He 
died at St. Denis, Que., on July 15, 1946. 

CHAPARRAL, a mixed forest formation of low hard-leaved, 
stinitiii trees and shrubs resulting from short, wet, cool winters 
and long, arid, hot summers. The word is believed to have been 
(lLii\cd from chaparro, the Spanish name for live oak. Chaparral 
uruws slowly and shrubs 25 years old will us^ually average not 
riiort' than 2 or 3 in. in diameter and 5 or 6 h. in height. This 
t\|)e of forest growth occurs chiefly in southern California in the 
Initrd Slates, along the coast of Chile, in Europe and Asia along 
du Mediterranean and as far cast as Turkistan, in Africa near 
tin Ciipe of Good Hope and on the southern and southwestern 
toastb of Australia and Tasmania. Its chief economic value lies 
ill its ability to conserve water supply, which it accomplishes be- 
low the surface through its root system and above the surface 
hy breaking the force of hot winds and shading the ground to 
prevent evaporation. 

Of the 150 different species of woody plants believed to exist 
in the cha|)arral of Southern CaUfornia 20 dominant types — 
among them chamise, manzanita, ceanothus, sumac, sage-brush, 
srrub oak and buckthorn (qq.v .) — represent 90% of the growth. 
In iormer limes the Indians ased the nuts, berries and see<ls 0*^ 
stveral of the varieties for food. Some species were once in dc 
niaiid as fuel supply and other*^ arc still used for fencing. The bee 
industiy flourishes in the chaparral region, several profusely 
owenng shrubs, as the black sage, being excellent honey plants. 
IS estimated that there arc 5,500,000 acres of chaparral in the 
Chaparral formations protect the upper watcr- 
Ids of the coastal streams in California for a distance of about 
450 miles. 

L the comparatively miodem name applied by 

OKsellers and bibli(^)liiles to the littJc stitdied tracts written 
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for the common people and formerly circulated in England, Scot- 
land and the American colonies by itinerant dealers or chapmen, 
consisting chiefly of vulgarized versions of popular stories, such 
as Tom I'humb^ Jack the Giant Killer ^ Mother Shiplon^ and 
Reynard the Fox — ^travels, biographies and religious treatises. 
Few of the older chapbooks exist. Samuel Pepys collected some 
of the best and had them bound into small quarto volumes which 
he called Vulgaria; also four volumes of a smaller size, which he 
lettered Penny Witticisms^ Penny Merriments, Penny Compli- 
ments and Penny Godlinesses. The early chapbooks were the di- 
rect descendants of the black letter tracts of Wynkyn de Worde. 
It was in France that the printing-press first began to supply 
reading for the common people. At the end of the 1 5th century 
there was a large popular literature of farces, tales in verse and 
prose, satires, almanacs, etc., stitched together so as to contain a 
few leaves, and circulated by itinerant booksellers, known as col- 
porteurs. Most early English chapbooks are adaptations or trans- 
lations of thc.se French originals, and were introduced into Eng- 
land early in the i6th century. The chapbooks of the 17th cen- 
tury present us with valuable illustrations of the manners of the 
time; one of the best known is that containing the story of Dick 
Whittington. In France literature of this kind has been the ob- 
ject of close and sy.stematic study, and Ullistoire des livres 
populaires on dc la litUrature du colportage by Charles Nisard 
(1854) goes deeply into the subject. Amongst English books may 
be mentioned Notices of Fugitive Tracts aHd Chapbooks, by J 
O. Halliwcll-Phillipps (1849); Chapbooks of the iSth Century, 
by John Ashton (1882), and some reprints by the Villon Society 
in 1885. 

CHAPE, a cover or metal plate, such as the cap upon the 
needle in the compass, also the transverse guard of a sword 
which protects the hand (Fr. chape, a hood, cope or sheath) ; also, 
a support or catch to attach one thing to another, as the hook on 
a belt to which the sword is fastened; and the tip of a fox’s brush. 

CHAPEL, a place of religious worship, cither a subordinate 
dixnsion of a church, or a separate building distinguished from a 
church by the special conditions of its foundation or use. 
Capella, the diminutive of cappa, a cloak, was the name given to 
the shrine in which the cloak {cappa brevior) of St. Martin was 
kept and carried about by the Frankish kings on their journeys, 
when oaths were taken on it. This peculiar use was transferred 
to any sanctuary containing relics, iht priest of which was called 
capdlanus or chaplain. By a further extension, the word was 
identified with all places of worship which were not mother 
churches {ecclesiae matrices), so as to include a large number of 
miscellaneous foundations. Most nearly akin to the original 
meaning is the application of the term to the oratories attached 
to royal residences. Thus the Sainte Chapeile, the palace chapel 
at Paris, consecrated in 1248, was built by St. Louis to enshrine 
the relic of the Crown of Thorns, ransomed by him from the 
Venetians, who held it in pawn from John of Brienne, the Latin 
emperor of the East. In the next century, chapels were founded 
by princes of the French royal house at Bourges, Riom and else- 
where for which the same title was adopted. Such chapels royal 
were usually founded as collegiate establishments, like Edward 
III.’s chapels of St. Stephen at Westminster and St. George at 
Windsor. Collegiate chapels were also founded by prelates and 
noblemen in connection with their castles and manor-houses, such 
as the chapel of St. Mary and the Holy Angels at the gate of the 
palace at York, founded by Archbishop Roger (1154-81), and 
that of St. Elizabeth before the gate of Wolvesey Castle at Win- 
ihe.ster, founded by Bishop John of Pontoise (1282-1304). 

The chapel of the castle or manor-house, however, was generally 
served by a single domestic chaplain. For oratories in connection 
with private houses an episcopal licence was required, so as to 
safeguard the rights of the churches in whose parishes they were 
established. Though frequently within the house itself, they were 
also erected as separate buildings, and some, which served as 
churches for the lord of the manor and his tenants, acquired the 
status of free chapels, which implied exemption from parochial and 
archidiaconal, and occasionally, though not always, from episcopal 
jurisdiction. Certain churches, in the patronage of the Crown or 
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owinp their foundation to the king, were regarded as roy^ free 
chaix^ls and free chapels on manors probably originated in the 
gram of special privileges to their owners by the Crown. In time, 
such free chaiiels, governed by rectors, sometimes lost their 
peculiar character and were reckoned as parish churches; but, 
where the status of a free chapel remained, their incuml)ents were 
held to be without cure of souls. 

Parish Chapels. — More numerous, however, than free chapels 
were the chapels in outhing hamlets of large parishes, maintained 
by the inhabitants and served daily, or on certain days in the 
week, by chaplains provided at the expense of the parochial in- 
rumbent. Some of these, which, as time went on, acquired rights 
of baptism and burial, wen* ])arochial chapels; others, merely 
cl.antr>' chapels in small villages, without such rights, were, prop- 
erly speaking, chapels of ease. The origin of such foundations 
was usually the difficulty experienced by the inhabitants in attend- 
ing the mother church in bad weather, when the streams were 
swollen and the roads impassable. In Leicestershire, early in the 
thirteenth century, there W’cre more than a hundred of these de- 
pendent chapels in about two hundred parishes, and the propor- 
tion elsewhere was not very different. 

Subordinate Buildings. — ^Thc idea of a chapel as a subordi- 
nate or dependent building is implied by its use for the areas 
appropriated to the minor altars within or projecting from the 
walls of a church. The services held in these were called chantries 
{cantariaii), and, by a transference of ideas to which there are 
many parallels in mediaeval usage, the chapels themselves were 
often known as chantries. Of the use of chapel to signify the 
oratory of a private establishment, the most familar examples are 
the chapels of colleges at Oxford and Cambridge. Similarly the 
places of worship in hospitals, almshouses, etc., arc called chapels, 
as well as those which, like chapels of cemeteries, arc generally 
restricted to some special use. Proprietary chajiels, founded in 
London and other English towns during the eighteenth and early 
nineteenth centuries, were established, with a licence for divine 
service, by private individuals or groups of trustees. The growth 
of Nonconformity, however, gave the word a particular application 
to dissenting places of worship. In Ireland the term has clung 
persistently to those of the Roman Church, a survival of an old 
use which in England was derived from the chapels or religious 
establishments maintained by Henrietta Maria and other Roman 
Catholic queens. But, af)art from this, the modern tendency is to 
abandon the employment of the word for special classes of religious 
(^uilding, and to give the title church to all indiscriminately. 

There arc many instances in mediaeval wills and inventories of 
the ai)plicaliou of the term chapel to sets of vestments and altar 
furniture, as constituting the necessary fittings of a private 
oratory. Another transference of the sense occasionally found is 
from the chapel itself to the collective members of the foundation. 

(A.H.T.) 

CHAPEL. In the printing trade, the name of the fellowship 
of compositors (and, nowadays, of all crafts) in a printing works. 
The president is termed the “father of the chapel.” In the United 
States he is culled “the chairman.” The name chapel is used not 
only of the fellowship itself but of the meetings which it holds. 
At these meetings, the chapel discusses such things as the general 
welfare of the body, the conditions of work, relations with em- 
ployers, and trade union matters. 

The accepted version of the origin of the use of the word chapel 
in this connection is that it is derived from the fact that Caxton 
first set up his press in or near Westminster Abbey. Writing in 
1716, Myles Davies, in his Athcnae Britanmcae says, “William 
Caxton first practis’d Printing in the Abbey of Westminster, 
A.D. 1471, thence a Printing-Room came to be call’d a Chappell 
amongst our Printers.” Another explanation is offered by Joseph 
Moxon, who in his Meckanick Exercises (1683) says, “Every 
Printing-house is by the Custom of Tune out of mind, called a 
Chappcl: and all the Workmen that belong to it are Members 
of the Chappcl: and the oldest Freeman is Father of the ChappeL 
I suppose this stile was originally conferred upon it by the cour- 
tesie of some great Churchman, or men (doubtless when Chappels 
were in more veneration than of late years they have been here 


in England), who for the Books of Divinity that proceeded from 
a Printing-house gave it the Reverend Title of Chappel.” 

CHAPELAIN, JEAN (i595-if)74)} French poet and man 
of leLlers, was born in Paris and spent 17 years in the service 
of M. de la Troussc, grand provost of France. He was employed 
by Cardinal Richelieu in the organization of the Acad 4 mie Fran- 
^aise. In 1632, in a conversation with the cardinal, he had laid 
down the canon of the unities of time and space which should gov- 
ern the drama. The unities had already been advocated by Jules- 
C 4 sar Scaliger {Art po6tique, 1561), and by the abbe d’Aubignac 
(Pratiqtie du thidtre, 1657), but the doctrine appears to have been 
unfamiliar to Richelieu, who invited Chapelain to draw up Les 
Sentiments de l\Academie sur **le Cult* in which deviation from 
the rule is denounced. His great refutation seemed to be enhanced 
by the succe.ss of the first 12 cantos of his epic La Pucelle (1656), 
on which he had been at work for 20 years, but it was shattered by 
Gilles Boileau in his early satires, and the remaining cantos of the 
epic remiiined unpriuted until 18S2, when they were edited by 11. 
Herluison. Chapelain drew up the statutes of the academy, and 
laid down the rules for the great grammar and dictionary to be pro- 
duced. 

In 1663 Chapelain was employed by Jean-Baptiste Colbert to 
draw up a list of men of letters wdth observations for use by the 
crown in the distribution of honours and pensions. 

BiDLioGRArnv. — ^Thcre is a veiy favourable estimate of Chapelain’ 
merits as a critic in George Saintsbury’s A History of Criticism, ii 
256-261, A vol. (190O--O4). An analysis of La Pucelle is given in pfi 
23' 79 of Robert Southey’s Joan of Arc (1796). See also Les Lettres d 
Jean Chapelain (edit. P. Tanuzey de Larroque, 1880-83); Lettre 
inedites . . , d P. D. Huei (1658-73, edit. L. G. PellLssicr, 1894) 
Julien Duchesne, Les Podmes ipiques du XVIT sihle (1870) ; the abb 
A. Fabre, Les Ennemis de Chapelain (1888), Chapelain et nos dvu. 
premihes academies (1S90); A. Muehlan, Jean Chapelain (i8gj) 
George Colhis, Jean Chapelain (1912). See further the edition 0 
(i'hai>e 1 ain*s critical work, Jean Chapelain^ opuscules critiques, pubUshei 
with an introduction by Alfred C. Hunter in 1936, and the Univeisit; 
of Minnesota edition of Les Sentiments de VAcaddmie fran^aise su 

Cid” (1916). 

CHAPEL-EN-LE-FRITH, an old market town in Derby 
shire, Eng., 5^ mi. N. of Buxton by road. Pop. (1950) 6,oic 
The manufacture of brake and clutch linings is important. Thi 
site was formerly part of the royal forest (or frith) of the Peak 
The church of St. Thomas of Canterbury dates from the 13th cen 
tury and the Ford hall from the 15th. 

CHAPEL HILL, a town of Orange county, North Carolina 
U.S., on a high ridge 28 mi. N.W. of Raleigh, in a dair>’mg, tobacn 
and cotton-growing district. It is on federal highways 15 and 501 
served by the Southern railway. Pop. (1950) 9,169. It is thi 
seat of the University of North Carolina, which occupies a beauti 
ful campus of 106 ac. and own.s adjoining tracts of i,5cx) ac. 

CHAPELLE ARDENTE, the chapel or room in which thi 
corpse of a sovereign or other exalted personage lies in stati 
pending the funeral service. The name is in allusion to the mair 
candles lighted round the catafalque. This custom is first chron 
icled as occurring at the obsequies of Dagobert I (602-638). 

CHAPERON, originally a cap or hood (Fr. chape) worn b; 
nobles and Knights of the Garter in full dress, and after the iCtl 
century by middle-aged ladies. In the T9th century the word wa 
used of a married or elderly lady (c/. “duenna”) escorting or pro 
tecting a young and unmarried girl in public places and in society 

CHAPLAIN, originally, according to Du Cange {Gloss, med 
et inf, Lat,), the custodian of the cloak {cappa or capella) of St 
Martin of Tours, which was preserved as a relic by the Frencl 
kings, and carried with the army in wartime, when it was kept ii 
a tent known itself as capella (Fr. chapelain; M. Lat. capellanus) 
It is also suggested that the capella was the tent-like canop) 
erected by the French kings over the altar for soldiers in the field 
without special reference to St. Martin. However this may be, lb 
name capellanus was generally applied to custodians of sacrct 
relics preserved in royal chapels, etc.; and the office gradual!; 
extended its scope, capellani acquiring spiritual jurisdiction an< 
increasing in number, so that an arch-chaplain was appointed a 
their head, who from the time of Charlemagne was a Idgh prelate 
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and who became an impoEfftnt personage in the realm. In France 
arch-chaplain was grand-almoner, and both in France and in 
the Holy Roman Empire was also high chancellor of the realm. 

office was abolished in France in 1789, revived by Pius IX. 
ii) Aod again abolished on the fall of the Second Empire. 
Tlic word chaplain now signifies a clergyman attached to the 
hiiubchold of a sovereign or his representatives (ambassadors, 
judges, etc.), or of a bishop or nobleman, or private individual 
liMvitig a chapel in his house, to the army or navy, or to institu- 
tions (e.g, parliament, colleges, cemeteries, prisons). As chaplain 
he has no parochial duties, but in some cases a parish priest is also 
:i{)pointed to a chaplaincy; e.g, an Anglican bishop often appoints 
brnefued clergymen as his examining chaplains. The British sov- 
ereign has 36 ‘‘Chaplains in Ordinary,” who officiate in rotation, 
as well as “Honorary Chaplains” and “Domestic Chaplains.” 
There are also royal chaplains in Scotland. The Indian civil serv- 
i( e .ippoints a number of chaplains of the Church of England and 
the (.'hurch of Scotland, who are subject to the same conditions as 
f)ther civil servants. Chaplains are also appointed under the For- 
eign Office to embassies, consulates, etc. Workhouse chaplains are 
appointed by overseers and guardians on the direction of the Min- 
iMry of Health. Prison chaplains arc appointed by the home 

siTTclary. 

In the British army there are two kinds of chaplains, permanent 
anti occasional. The former, described as Chaplains to the Forces, 
hoKl commissions, serving throughout the empire except in India; 
they number about 100, and include a Chaplain-General who ranks 
as a major-general, and four classes of subordinate chaplains who 
r;ink respectively as colonels, lieutenant -colonels, majors and cap- 
tains. Special chaplains (Acting Chaplains for Temporary Serv- 
ii(‘i may be appointed by a secretary of state. Permanent chap- 
lains may be Church of England, Roman Catholic or Presby- 
ti iian ; Wesleyans (if they prefer not to accept commissions) may 
Ik* :i[)poinied Acting Chaplains. In the na\'y, every large ship in 
(onimission has a chaplain; at the head of the naval chaplains is 
thf Chaplain of the Fleet. But the ecclesiastical superior of all 
Roman Catholic chaplains in both army and navy is the arch- 
bishop of Westminster, by decree of Propaganda (1906). In igog 
a Chaplains’ Department of the Territorial Force was formed, 
having no denominational restriction. 

In I'rance, military and naval chaplaincies were abolished on the 
separation of Church and State. In the army of the United States 
•’t VnuTica the establishment of chaplains was fixed in 1904 by 
Congress at 57 (15 with the rank of major), 12 for the artillery 
(orps and one each for the cavalry and infantry regiments. There 
i.' no distinction of sect. In the U.S. navy the chaplains number 
13 ranking as lieutenants, seven as commanders, four as 
tiiptains, 

1'hc Roman Catholic Church also recognizes a class of bcneficed 
(haplains, supported out of “pious foundations” for the specific 
duty of saying, or arranging for, certain masses, or taking part in 
certain services. These chaplains are classified as follows: — 
Ecdrsinstical, if the foundation has been recognized officially as a 
htnifice; Lay, if this recognition has not been obtained; Merce- 
fujry, if the benefaction hks been entrusted to a laymian to procure 
the desired celebration (such trustees are sometimes call^ “Lay 
Chaplains”) ; Collative, if it is provided that a bishop shall erect 
the foundation into a benefice. 

Cither classes of chaplains are: — (1) Parochial or AuTMary 
Cfiaplaim, appointed to assist a parish priest (usually by the 
bishop, but sometimes by the parish priest, as allowed by the 
Council of Trent); (2) Chaplains of Convents, appointed by a 
i^i^hup: these must be men of mature age, should not be regulars if 
'•et ular priests can be obtained, and are not generally appointed 
h>r life; (3) Pontifical Chapins, some of whom (known as Pri- 
vate Chaplains) assist the pontiff in the celebration of Mass; oth- 
ers attached directly to the pope are honorary private chaplains 
who occasionaUy assist the private chaplains, private clerics of the 
riiapej, common chaplains and supernumerary chaplains. The 
(Common chaplains were instituted by Alexander VII., and in 1907 
definitely allowed the title “Monsignore”— pertaining also to 
^'itdinals, ardkbishops, and bishops— by Pius X. 


CHAPLIN, CHARLES SPENCER (1889- ), cinema 

actor, was born April 16, 1889, of English parentage, and passed 
his childhood in London. At an early age he appeared on the 
music-hall stage with his father and his brother Sydney, taking 
small parts in vaudeville. After a short experience on the legiti- 
mate stage, he re-entered vaudeville in London as a member of the 
Fred Rarno company. In 1910 he went to the United States as 
leading comedian in a Karno production, A Night in an English 
Music Hall. He attracted the attention of Joseph M. Schenck, 
and on the latter’s suggestion he was engaged by Mack Sennett 
to make films with the Keystone Comedy Company at Holly- 
wood, California. In 19x8 he formed his own company, and je 
produced a series of films which placed him in the front rank of 
artists. Among the more successful of his later releases were: 

A Dog*s Ufe (1918), Shoulder Arms (1918), The Kid (1921), 
The Idle Class (1921), The Gold Rush (1925), and The Circus 
(1926). In all of these he was the central figure. In 1931, he pro- 
duced and acted in City Lights, in 1936 Modem Times, in 1940 
The Great Dictator and in 1947 Monsieur Verdoux, 

CHAPLm, HENRY CHAPLIN, 1ST Viscount (1840- 
1923), English statesman, son of the Rev. Henry Chaplin, of 
Blankney, Lincolnshire, was bom Dec. 22, 1840, and died May 
29, 1923. He was educated at Harrow and Christ Church, Oxford. 
Entering parliament in 1868, he sat as Conservative member, 
first for Mid-Lincolnshire (1868-1906), and then for Wimbledon. 
As the typical English country gentleman, the “Squire of Blank- 
ney” was one of the leaders of the agricultural interest. He was 
chancellor of the duchy of Lancaster (1885-86) and president of 
the new Board of Agriculture (1889-92); as president of the 
Local Government Board (1895-1900) he was responsible for 
the Agricultural Rates Act of 1896, and he was a member of Mr. 
Chamberlain’s Tariff Commission. During the Coalition govern- 
ment of 19x5, Chaplin was the leader of the nominal opposition 
until his elevation to the peerage in 1916. 

See E. Stewart, Henry Chaplin (1926). 

CHAPMAN, FRANK MICHLER (1864-1945), American 
ornithologist, bom at Englewood, N.J., June 12, 1864, had no for- 
mal education beyond academy. He joined the staff of the Amer- 
ican Museum of Natural History, New York city, as assistant in 
1887, served as assistant curator (18S8-1901) and associate cura- 
tor (1901-08) of ornithology and mammalogy, and as curator of 
ornithology (1908-42) until his retirement. He died in New York 
city on Nov. 15, 1945. He originated the habitat bird groups and 
seasonal bird exhibits; and, beginning in 1887, travelled widely, 
collecting and photographing the birds of temperate and tropical 
America. He did pioneer work to popularize bird study, publish- 
ing his widely used Handbook of Birds of Eastern North America 
(tS95)> Warblers of North America (1907), and a dozen 
other popular books. His technical papers covered life histories, 
geographical distribution, and systematic relationships of American 
birds, after 1911 dealing largely with the origin of Andean bird 
life and resulting in volumes on The Distribution of Bird Life in 
Colombia (1917), Birds of the Untbamba Valley, Peru (1921), 
and The Distribution of Bird-Life in Ecuador (1926). His field 
adventures are well presented in his Camps and Cruises of an 
Ornithologist (1908) and Autobiography of a Bird-Lover (1933). 
He was founder and editor (1898-35) of Bird-Lore magazine, 
president of the American Ornithologists union (iqii-14), and 
vice-president of the Explorers club (1910-1S). He was awarded 
the first Linnean medal (1912), the first Elliot medal (1918) of 
the National Academy of Sciences, the Roosevelt medal (1928) 
and the Burroughs medal (1929). Brown university, Providence, 
R.I., awarded him the Sc.D. degree in 1913. (G. F. Ss.) 

CHAPMAN, GEORGE (1559-1634), English poet and 
dramatist, translator of Homer, was bom near Hitchin. There 
is no record of his university career, though Anthony Wood 
(Athen. Oxon. ii. 575) claims that he spent some time in Oxford. 
He had become a play-writer in London, and had published 
some poems when he appeared in Henslowe’s Diary on Feb. 12, 
1596, as the author of the Blind Beggar of Alexandria. Thence- 
forward his name repeatedly appears in connection with payments 
for various plays until 1599, after which dale he appears to have 
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written masques for the Chfldren of the Chapel (afterwards of the 
Revels) in tlie intervals of working on the translation of Honier. 
In 150S he had completed Marlowe's poem, //cro and Learner. 
Apparently he was imprisoned for a short time for his share in 
the jilay Eastward Jlo, which gave offence to James I by certain 
quips against the Scots. He was encouraged in his translation of 
Homer by Prince Henry, to whom he was server in ordinary, but 
on the prince’s death in 1612 Chapman lost his appointment and 
the promise of a life pension made by the prince was not fulfilled, 
lie found a new patron in Robert Carr, earl of Somerset, to whom 
the two folio volumes The Whole Works of Horner^ Prince of 
Poas, in hLs Iliads and Odysscs (1615) are dedicated. The Crownc 
of all IJomePs Workes, Batrachomyomachia, or the Battaile of 
Frogs and Mise. IJis Hymns and Epigrams appeared in 1624. The 
poet died on May 12, 1634. 

Chapman enjoyed the friendship and admiration of his great 
contemporaries. John Webster in the preface to his White Devil 
praised his “full and heightened style,” and Ben Jonson told Drum- 
mond of Hawthornden that Fletcher and Chapman “were loved of 
him.” But the good relations with Jonson were apparently inter- 
rupted later. It was suggested by William Minto, who has been 
followed by later writers, tliat Chapman was the “rival poet” of 
Shakespeare’s sonnets. Sir E. K. Chambers, however, thinks that 
the assumption would be more plausible if any relation between 
the earl of Southampton and Chapman, earlier than a stray dedica- 
tion shared with others in 1609, could be established. 

Chapman’s Homer gives him a high place in English literature. 
Swinburne, in the criticism contributed to an earlier edition of the 
Encyclopaedia Britannica, gave an admirable and considered judg- 
ment of the work. “The objections,” he said, “which a just and 
adequate judgment may bring against Chapman’s master-work, 
his translation of Homer, may be summed up in three epithets: 
it is romantic, laborious, Elizabethan. The qualities implied by 
these epithets are the reverse of those which should distinguish a 
translator of Homer; but setting this apart, and considering the 
poems as in the main original works, the superstructure of a ro- 
mantic poet on the submerged foundations of Greek verse, no 
praise can be too warm or high for the power, the frcshnes.s, the 
indefatigable strength and inextinguishable fire which animate 
this exalted work.” 

On the great qualities of his tragedies and comedies Swinburne 
wrote: “The most notable examples of his tragic work are com- 
prised in the series of plays taken, and adapted sometimes with 
singular licence, from the records of such parts of French history 
as lie between the reign of Francis I. and the reign of Henry IV., 
ranging in date of subject from the trial and death of Admiral 
Chabot to the treason and execution of Marshal Biron. The two 
plays bearing as epigraph the name of that famous soldier and con- 
spirator are a storehouse of lofty thought and splendid verse, with 
scarcely a flash or sparkle of dramatic action. The one play of 
Chapman’s whose popularity on the stage survived the Restoration 
is Bussy d^Amhois (d’Amboisc) — a tragedy not lacking in vio- 
lence of action or emotion, and abounding even more in sweet and 
sublime interludes than in crabbed and bombastic passages. His 
rarest jewels of thought and verse detachable from the context lie 
embedded in the tragedy of Caesar and Pompey, whence the finest 
of them were first extracted by the unerring and unequalled critical 
genius of Charles Lamb. In most of his tragedies the lofty and 
labouring spirit of Chapman may be said rather to shine fitfully 
through parts than steadily to pervade the whole; they show nobly 
altogether as they stand, but even better by help of excerpts and 
selections. But the excellence of his best comedies can only be 
appreciated by a student who reads them fairly and fearlessly 
through, and, having made some small deductions on the score of 
occasional pedantry and occasional indecency, finds in AU Fools, 
Monsieur dVliye, The Gentleman Usher, and The Widow's Tears 
a wealth and vigour of humorous invention, a tender and earnest 
grace of romantic poetry, which may atone alike for these passing 
blemishes and for the lack of such clear-cut perfection of character 
and such dramatic progression of interest as we find only in the 
yet higher poets of the English heroic age.” 

The list of the principal plays of George Chapman is as follows: 


The BHnde Begger of Alexandria . . . 1596. printed 1598), a 

popular comedy; An Humerous dayes Myrth (May xS97; printed 
1599); Al Fooles, A Comedy (i599. if jt may be taken as identical 
with a play entered by Henslowe as “The World runs on wheels,” 
printed 1605) ; The Gentleman Usher (c. 1601, pr. 1606), a comedy; 
Monsieur dIOUve (1604, pr. 1606), one of his most amu^ and 
successful comedies; Eastward Ho (1605) , written in conjunction with 
Ben Jiinson and John Marston, an excellent comedy of aty life; 
Bussv d^Ambois, A Tragedie (1604, pr. 1607, 1M6, 1641, etr.), 

the sicnc of which is laid in the court of Henry III.; The Revenue of 
Bussy dAmboLs, a Tragedie (pr. 1613, but probably written much 
earUer) ; The Conspiracies And Tragedie of Charles Duke of Byron, 
Marshall of France ... in two plays (1608; pr. x6o8 and 1625), 
severely cut after its first performance, which provoked a lively pro. 
test from the French ambassador; May-Day, A witty Comedie (pr. 
1611, but probably acted as early a.s 1601) ; The Widdowes Teares. 
A Comedic (pr. 1612 ; produced perhaps as early as 1605) ; Caesar and 
Pompey (pr. 1631), written, says Chapman in the dedication, “long 
since,” but never staged. , . . „ . ^ 

In The Tragedie of Chabot AdmiraU of France (e. 1613; pr. 1630) 
he collaborated with James Shirley, and in Eastward Ho (1605, pr. 
1605), with Jonson and Marston. The memorable Masque of the two 
Honourable Houses or Inns of Court, was performed at court in 
1613 in honour of the marriage of the Princess Elizabeth. 

The standard edition of Chapman is the Works, edited by R. H. 
Shepherd (1874-75), tlie third volume of which contains an “Essay on 
the Poetical and Dramatic Works of George Chapman,” by Swinburne, 
printed separately in 1875. The selection of hLs plays (1895) for the 
Mermaid Series is edited by W. L. Phelps. The edition by T. M. 
Parrott (1910-14) includes Alphonsus, Emperor of Germany, and 
other plays sometimes attributed to Chapman. For the sources of the 
plays see Emil Kocppcl, “Qucllcn Studien zu den Dramen Giorpp 
Chapman’.s Philip Massinger’s und John Ford’s,” in QueUen und 
Forschungen zur Sprach und Kullurgeschichte (vol. 82, Strassbuig, 
1897). The suggestion of W. Minto (see Characteristics of the English 
Poets, 18S5) that Chapman was the “rival poet” of Shakespeare’s 
sonnets is amplified in A, Acheson’s Shakespeare and the Rival Poet 
(190 0. For the relations between Shakespeare and Chapman, see 
also J. M. Robertson, Shakespeare and Chapman (1917)- 

For other criticisms of his translation of Homer see Matthew Arnold, 
Lectures on translating Homer (1861), sind Dr* A* Lohff, George 
Chapman*s Ilias-Vberseizung (1903). 

CHAPMAN, JOHN (“Johnny Appleseed”) (1774-1845), 
American frontier nurseryman and folk character, was bom in 
Leominster, Mass., Sept. 26, 1774. Little is known of him until 
he appeared in western Pennsylvania shortly before 1800. Ac- 
cording to tradition, he had planted by 1801 a chain of seedling 
apple nurseries in advance of the settlements from the Allegheny 
to central Ohio. He spent about 25 years in north-central Ohio. 
Here the “Johnny Appleseed” stories largely originated, springing 
not only from his business, but from his eccentricities of manners 
and dress, Swedenborgian religious views, extreme kindness to wild 
animals, great generosity and unusual exploits of courage and en- 
durance. By 1S28 his nurserying reached northwestern Ohio and 
Indiana. 

From 1834 Chapman operated around Fort Wayne, Ind., where 
he died in March 1845. 

The folktales portray him on a spiritual mission preparing the 
wilderness for the westward movement. He has become the patron 
saint of American orcharding, floriculture and conservation, l^te 
extension of the early oral tradition has been largely literary^ 
stimulated notably by Henry Howe’s Historical-Collections of Ohio 
(1847, 1889), an article by W. D. Haley in Harper's Nov. 1871, 
and later imaginative treatments such as those by Eleanor iMkio* 
son, Vachcl Lindsay, Newell Dwight Hillis and Walt Disney. 

Ribliu(;rapiiy. — ^Allen County-Fort Wayne Historical Society, 
Johnny Appleseed Source Book (1949) ; Harlan Hatcher and others, 
Johnny Appleseed: A Voice in the WUderness, (1945) ; Robert Price, 
John Chapman: A Bibliography of Johnny Appleseed in American //«- 
tory. Literature and Folklore (1944), and articles in New England 
Quarterly (Sept. 1939 and Sept. 1944) ; Florence £. Wheeler, 
Chapman’s Line of Descent from Edward Chapman of Ipswich,” Otao 
Archaelogical and Historical Quarterly (Jan. 1939). (R^* 

CHAPMAN, one who buys or sdls, a trader or dealer, csi^e- 
cially an itinerant pedlar. The word “chap,” now a slang term, 
meant originally a customer. The word chapman is from 
Eng. cheap, to barter, from which we get the name of the famous 
London thoroughfare “Chcapsidc.” 

CHAPONE, HESTER (1727-1801), EngUsh essayist 
daughter of Thomas Mulso, a country gentlenum, was bom s| 
Twywell, Morthamptonshire, on Oct. 27, 1727. At the age 
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nine sbe wrote a romance entitled The Loves of Amoret and 
j^felissa. While on a visit to Canterbury she met the learned 
Elizabeth Carter, and then became one of the little court 
01 Avomen who gathered at North End, Fulham, around Samuel 
Kicbardson, and in Miss Susannah Highmore’s sketch of the 
jitivclist reading Sir Charles Grandison to his friends Miss Mulso 
the central figure. In 1760 Miss Mulso, with her father’s reluc- 
tant consent, married the attorney, John Chapone, who had been 
1 h friended by Richardson. Her husband died within a year of her 
jTiarriage. Her best known work. Letters on the Improvement 
oj the Mind (1772) brought her numerous requests from distin- 
guished persons to undert^e the education of their children. She 
died on Dec. 25, 1801. 

S( e The Posthumous Works of Mrs. Chapone, containing her corre- 
spontknce with Mr. Richardson; a series of letters to Mrs. Elizabeth 
Carter . . . together with an account of her life and character drawn 
up by her own famUy, 4 vol. (1807). 

CHAPPE, CLAUDE (1763-1805), French engineer, was 
born at Brulon (Sarthe) in 1763. With his brother, Ignace (1760- 
he was the inventor of an optical telegraph widely used in 
France until it was superseded by the electric telegraph. His de- 
vice consisted of an upright post, on the top of which was fas- 
tened a transverse bar, while at the ends of the latter two smaller 
arms moved on pivots. The position of these bars represented 
Avords or letters; and by means of machines placed at such inter- 
vals that each was distinctly visible from the next, messages 
could be conveyed through 50 leagues in a quarter of an hour. 
The machine was adopted by the legislative assembly in 1792, 
and ill the following year Chappe was appointed ingMeur-tcli^ 
^raphe; t)ut the originality of his invention was so much ques- 
tiuiied that he was seized with melancholia and (it is said) com- 
mitted suicide at Paris on Jan. 23, 1805. 

CHAPPELL, WDLLIAM (i8o9-i8®8), English writer on 
Diibic, n member of the London musical firm of Chappell and Co., 
born on Nov. 20, 1809. eldest son of Samuel Chappell 
(d. l^34), who founded the business. William Chappell deserves 
remembrance for having started the Musical Antiquarian so- 
ciety in 1840 and for his Popular Music of the Olden Time (iSsS'" 
5^)— an expansion of a collection of ‘^national English airs” 
made by him in 1838-40, 

Tile modern revival of interest in English folk songs owed much 
to this work, which was later re-edited by H. E. Wooldridge 
(iSg.A ). William s brother, Thomas Patey Chappell (d. 1902), in- 
troduced in 1859 the Monday and Saturday Popular concerts at 
St. James’s ball, which were successfully managed by a younger 
brother, S. Arthur Chappell, till they came to an end toward 
the close of the 19th century. 

CHAPTER HOUSE, the chamber in which the chapter or 
heads of the monastic bodies (see Abbey; Cathedral) assemble 
to transact business. They are of various forms; some are oblong 
apartments, as Canterbury, Exeter, Chester, Gloucester, etc,; 
some octagonal, as Salisbury, Westminster, Wells, York, etc. Tha' 
at Worcester is circular ; most are vaulted internally and polygonal 
externally, and some, as Salisbury, Wells, Lincoln, Worcester, etc., 
depend on a single slight vaulting shaft for the support of the 
massive vaulting. They are often provided with a vestibule, as at 
Westminster, Lincoln and Salisbury and are almost exclusivdy 
English. On the continent of Europe the chapter house is univer- 
sally rectangular and frequently of great size and dignity. 

In the United States the word chapter house refers almost in- 
varifibly to the campus meeting or residence halls of the members 

the collegiate Greek-let ter societies— fraternities or sororities 
names chosen from various combinations of the Greek 
alj^abet, as Delta Theta Psi, Sigma Alpha, etc. 

CHAPU, HENRI (1833-1891), French sculptor and medal- 
hst, born in Le M6e (Seine ct Marne) on Sept. 29, 1833. He 
studied at the Ecole des Beaux- Arts under Pradier and Duret 
aT»d, having gained the Prix-de-Rome in i 855 » spent five years in 
^nme. He was famous as a portrait medallist, and he executed 
1'jj‘ny portrait busts and monuments; his statuary representing 
^ih'gorical and mythological figures is sincere in feeling and 
in conception. 


His first success was attained 1 :^ a figure of ^'Mercury” (1861, 
Luxembourg museum, Paris) ; then followed *'The Sower” 
(1865); the “Nymph Clythia” (1866, Dijon museum). His fame 
was established by his statue of “Jeanne d’Arc” (1870, Luxem- 
bourg museum), representing her as a simple peasant kneeling 
in prayer. In 1872 Chapu undertook the monument to Henri 
Regnault with the fine figure of “Jeunesse” in the courtyard of 
the £cole des Beaux-Arts. In 1877 he sculptured the tomb of the 
Contesse Agoult (Daniel Stem) at P^re Lachaise, and in 1887 
he completed the monument to the archbishop Dupanloup. 
Among his portrait work may be mentioned Leon Bonnat ( 1864) ; 
Alexandre Dumas (1876); the bronze of J. E. Schneiders (1878) 
at Le Creuzot; the monument to the Galignani brothers (1888), 
representing them in modem costume, which was then an innova- 
tion and excited much comment, and the bust of Alexandra, 
Princess of Wales. The monument to Flaubert, with an allegorical 
figure of “Truth,” is his last important work. Chapu died in 
Paris on April 2Z, 1891. The museums of Rouen and Bayonne 
contain a number of his drawings. 

See O. Fid&rc, Chapu, sa vie et son oeuvre (1894). 

CHAPU, a port of China on the north shore of Hangchow bay 
(3^^ 39 ^ N., 121^ E.). It is built on a series of low hills and 

was long an outport of Hangchow. Chapu was the only harbour 
at Hangchow bay near Shanghai (50 mi.). At Chapu the Japa- 
nese succeeded in landing, in Nov. 1937, on the flank of the 
Chinese armies retreating from Shanghai. 

CHAPULTEPEC, ancient seat of the Montezumas, situated 
in the west quarter of the city of Mexico. 

On its rocky heights stands the summer palace of the president 
of the republic, in which is housed also the National Military 
school. At the base of this rising ground which commands the sur- 
rounding country is located a famous grove of cypresses estimated 
to be some thousand years old. Upon this whole critical position 
was fought the last actual battle of the war between Mexico and 
the United States (i84fi-48). Maj. Gen. Winfield Scott after the 
di.saster of El Molino del Rcy found that he had available about 
7,000 badly shaken United States troops, far from their base and 
in the heart of a hostile country. Opposing him General Antonio 
Lopez de Santa Anna, the pre.sidcnt of the republic, controlled at 
least twice that number. The natural and artificial strength of 
the palace, its proximity to the U.S. goal and its meaning relative 
to governmental power made its possession by the contending 
forces of the greatest moment. After several days of reconnais- 
sance, feints and preparations, Scott decided that this stronghold 
between him and the capital must be taken. 

On Sept. 12, 1847, an all-day bombardment of the buildings, 
surrounding forts and redoubts convinced him of the necessity of 
an assault. During the following night both the U.S. and Mexi- 
can batteries and positions were strengthened and Scott’s plans 
for an attack in front and reverse were crystallized. Maj. Gen. 
J. A. Quitman’s troops were directed to advance to the rear of 
the palace way of the Tacubaya road, whereas Maj. Gen. 
G. J. Pillow’s division was given the task of striking the front 
by way of £1 Molino del Rcy and the cypress grove. From early 
dawn on Sept. 13 until 8 a.m. — about two hours and a half— the 
U.S. guns hurled solid shot, grape, canister and shells at the bar- 
riers of stone and mortar. At the end of that time the infantry 
went forward to the assault, the main blow being delivered by 
regular troops upon the Mexican points of vantage in the cypress 
grove. Lieut. “Stonewall” Jackson, later of Civil War fame, 
handled on his own initiative a section of John B. Magruder’s 
field battery in such a manner as to cut off the northern retreat 
of the Mexican fugitives. The major portion of Scott’s forces 
went forward doggedly under severe fire. Officers on both sides 
became casualties to a disproportionate degree. When the United 
States troops finally reached the ditch they found there no lad- 
ders with which to scale the parapets. Although Brig. Gen. P, F. 
Smith gallantly led a turning movement toward the rear of the 
palace, he was met by such a galling fire that his losses, including 
the wounded Lieut. James Longstreet, were sufficient to stop him. 

The suspense and curtailment of enthusiasm among Scott’s 
troops as they crouched behind any available cover, while waiting 
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for the implements that would enable them to go over the top 
of the liarrier, lent serious apprehensions as to the success of the 
U.b. effori. When, after about 20 min., the ladders arrived, the 
previous restivcriess reacted upon the men in the form of ardour 
to proceed. 'Fhcy swarmed over the parapets with such impetus 
that in a very few minutes of sharp hand-to-hand fighting Cha- 
pultepec w^a.s in their hands. Since its capture was but a means 
to an end, and the exploitation of the success involved the seizure 
of the city of Mexico itself, it was ncccs.sary to move onward 
immediately. Quitman set out over the Belen causeway toward 
the capital. After overwhelming a field redan in his front he came 
upon decided opfiosition at the gate which was protected by a 
formidable citadel beyond. Quitman’s ammunition having been 
exhausted and all his staff officers having been killed or wounded, 
his po.sition was not fortunate. 

To check Mexican reinforcements, Scott sent Brigadier Gen- 
eral Worth’s brigade, together with some smaller units, along the 
Veronica c auseway. Finding his advance likewise blocked by heavy 
fire, Worth .sent Col. John Garland’s force through the fields to 
outflank the San Cosme gate which lay about a mile north of 
Quitman's troops. By crawling through mud, forcing their way 
through houses and using such cover as was available, in small 
bodies they reached the rear of the position. During this pro- 
cedure, Lieut. U. S. Grant had a mountain howitzer dragged 
through the mud and mounted upon the roof of a building. About 
six o’clock in the evening Worth forced an entrance into the city 
proper, and shortly activities ceased for the night. Though the 
capital was not yet under U.S. control, General Santa Anna chose 
to retire with his forces to Guadalupe Hidalgo. Next morning 
when Scott was ready to renew hostilities, the city of Mexico 
was unexpectedly surrendered. 

Bibliography.— Justin H. Smith, The War with Mexico, vol. I 
(1019); George B. McClellan, The Afexican War Diary (1917) ; C. M. 
Wilcox. History of the Mexican War (1892) ; W. A. Ganoe, The His- 
tory of the United Slates Army (1924); Original Correspondence and 
Reports in Old Files Section, Adjutant General's Office, Washington, 
D.C. (W. A. G.) 

CHAR, the name given to fishes of the genus Salvelinus, which 
differs from Salmo (salmon and trout) in having the vomerine 
teeth present only on the head of the bone, which is raised and 
has a boat-shaped defiression behind it. Salvelinus alpinus of the 
Arctic ocean is a marine fish that enters rivers to breed and may 
form fresh-water colonics, especially in lakes. It is represented by 
many isolated colonics in lakes that it entered in glatial times, 
far to the south of its present range in the sea, in Scandinavia and 
the Alps, in Scotland, Ireland and the Lake District of England 
and in North America. Many of these lacustrine forms differ con- 
siderably from the northern migratory char and have been 
described as distinct species; they are more or less similar to 
trout but have smaller scales and are generally beautifully col- 
oured — ^bluish or olive above often with bright orange spots on 
the sides; the belly varies from pink to scarlet, the coloration 
being most intense in the breeding males. The migratory fish are 
silvery, with the spots inconspicuous. Salvelinus fontinalis, the 
brook trout of eastern North America, is mainly a river fish, dis- 
tinguished by the blackish mottling of the back and the dorsal and 
caudal fins; sca-run individuals (the Canadian “.salmon trout”) 
are plain silvery. Cristivomer namaycush, the Great Lake trout of 
North America, is a grayish fish with dark markings on the dorsal 
and caudal fins; it is distinguished from other char by the widely 
forked caudal fin; it reaches a weight of 100 lb. (C. T. R.) 

CHARABANC, a large form of wagonette-like vehicle for 
passengers, with benched seats arranged in rows, looking forward, 
commonly used for large parties, as public conveyances or for 
excursions. I’he word is French for benched carriage; in the 
English motor trade the term “motor coach” is preferred. 

CHARACTER. To ask what character is, reveals the con- 
fusion of ordinary thought about it. Instincts, habits, impulses, 
desires, emotions, sentiments all belong to it. But what relation 
do they bear to one another? What is the part of character that 
has to be controlled and what is its controlling part? Whence 
come those things that are called “principles” of conduct, and 
“ideals,” and the multitude of “qualities of character” — courage. 


steadfastness, sincerity, tolerance, generosity, patience and hon- 
esty and their opposites? We do not know. The first general 
problem of the psychology of character is therefore to transform 
the chaos of the ordinary conception of it into one in which the 
parts of character are seen to bear a clear and intelligible relation 
to the whole. There are certain common but useful antitheses, 
“character and intelligence”; “character and circumstances'*; 
“character and conduct.” Conduct is the expression of character; 
only actions that are in some degree under voluntary control are 
included in conduct. Reflex actions are not included in conduct ; 
instinctive actions are. Character is the driving force; intelligence 
guides it to its destination; together sum up the human mind 
and are inseparable in it. 

Stages of Character. — ^These may be classed under three 
heads, which roughly correspond to three levels of mental develop- 
ment: (1) the instinctive; (2) the emotional; (3) the level of 
sentiment ; and again roughly these three are represented in ( 1 1 
the life of the animal; (2) the life of the child and (3) the life 
of the adult human being. The first is the most perfect in organi- 
zation; but also the most rigid, in which intelligence has the least 
formative influence. The second is the most helpless and marki> 
the transition from a lower to a higher form of organization, for 
which the guidance of the adult mind is indispensable. The third 
is the most plastic and comprehensive; but its organization is 
never completed. In it reflection, reason and self-control have 
their full opportunities; yet it is the region of folly and error 
vrith which we can hardly charge the animals ; of mistaken valua- 
tions followed by disillusions; of progress and decadence; of con- 
stancy and infidelity. It has never been understood. 

The Human Instincts. — ^Animal instincts are inherited dis- 
positions having specific patterns of behaviour for the attainment 
of their ends. An impulse felt in consciousness precedes their 
operation; attention accompanies it and serves to adapt the 
pattern of behaviour to the actual situation. Human instinc!'. 
have lost these patterns except in the case of simple instincts, 
sucking, shrinking and clinging; in others the child must learn by 
experience to acquire new means to replace the old. The end for 
an animal is perceived — 2i hole or cover ; the end for man may hr 
conceived — a secret thought. In this sense, as instinctive impulses 
defined by their ends, we can enumerate the most important hu- 
man instincts. They are flight and pursuit, concealment and 
display, domination and submission, attraction and repulsion, 
destruction and construction, crying for protection and giving 
protection, curiosity and search and the food and sex instincts. 
The ends are only proximate ones, assumed to have been selected 
first for their biological utility; but in man they are also in- 
dispensable to the ends which he invents — wealth, power, fame, 
well-being, happiness, perfection. 

The instincts sometimes act independently of emotion, finding 
in their own impulses when unchecked the force to attain their 
ends; but (1) when their impulses are obstructed they tend to 
arouse anger or fear; (2} when they attain their ends, joy or 
satisfaction; (3) when they fail completely, sorrow or despair. 
The emotions never act independently of instincts and tend to 
organize in their systems all that subserve their ends. Hence, we 
find concealment not only in fear, but in the anger of revenge; 
in shame; in envy; m sorrow; in the joy of children’s games. 
This seems to be the relation between instincts and emotions. 

Difference Between Inftinct and Emotion. — ^An instinct 
advancing to its end unchecked does not need to arouse emotion. 
In itself it is unlike emotion; it is most like habit. Both instinct 
and habit are orderly and stable, showing so little variability in 
action that we forecast the course of it. Emotion unrestrained is 
unstable and disorderly; its actions often surprise us. We follow 
our strong habits often without recognizing them; they are calm 
and unobtrusive; we can not help recognizing our strong emotions. 
Hence it is, when emotion and instinct are conjoined, the second 
as it comes into operation tends to calm the first. It is the mo- 
ments before action, we remark, that are so tense. For the force 
which emotion brings is for the needs of a certain situation, h 
should not therefore persist for long; and if it does, it tends to 
become pathological, as we see in the case of our morbid fears. 
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Besides these differences between instincts and emotions there 
are those based on the nature of their systems. Emotion is po- 
tentially more complex. Concealment is only one of many in- 
vtincls organized in fear which may choose this instinct or any 
oilier better adapted to the actual situation: flight, shrinking or 
rluiching or shrieks for protection. From the time of Bain it has 
bt en recognized that strong emotion is accompanied by a dif- 
iu<;od nervous disturbance, and this may render emotion more 
idaptable to a changing situation; whereas when an instinct is 
ijiK lieckcd, and following out the normal course of its behaviour, 
the nervous discharge tends to be restricted to those channels 
which sustain this behaviour. Here the intervention of emotion 
wcitild be not only superfluous but harmful. The value of emo- 
tion lies in these two points of difference from instinct: (i) the 
t(trce which it brings to deal with a given situation and (2) its 
potentially more complex and adaptable system. It is indispen- 
siihle to the sentiments, and without it there could neither be 
love nor hate. All great changes of character are initiated by 
tiinotion. 

The Stage of the Sentiments^ — ^That which has to exercise 
ronirol must have a wider outlook than that which is to be con- 
iroiled; but unless it moves us its warnings are ineffectual. It 
must move us by some other influence than emotion. Self-control 
(unns from a higher system than emotion and one that by its 
comprehensiveness more adequately represents the self. Love 
:in(l hate, the chief sentiments, have this comprehensiveness. They 
are that governing part of character to which we have referred; 
iiiid all the part which has to be governed is beneath them, under 
ilieir authority. Love obtains its great organizing desires di- 
u'ctcd to its unchanging ends of union, happiness and well- 
iiciuc of the loved object, reciprocity of love and the desire to 
in liappy in the love of the object. But in hate these ends arc 
rt\irsed: not preservation and union, but destruction and separa- 
miip: not happiness and well-being, but misery and the worst 
po^silile slate of the object, and yet withal, the desire to be happy 
Hi the separation, misery and de.slruclion of the object. 

1(1 these great desires love and hate find the principles of their 
.seli-( (introl — ^not in their emotions. 

Repression. — ^Repression is an extreme form of the self-control 
oi MMitiments. For if some of our emotions have to be regulated 
being either loo strong or too weak, others which are judged 
to he harmful in view of their ends have to be repressed. Such 
re})Te.^.<>iun of things within the mind corresponds most nearly to 
‘destruction” of things without us. We would destroy some 
things in our character if we could; but we can only repress them, 
which means to exclude them from consciousness and prevent 
n" f:ir us possible their return to it. 

Conscience. — There is another sentiment distinct from both 
love and hate, which, like them, often undergoes repressions. 
The uniqueness of conscience makes it difficult to interpret, for 
ilipre is a particular conscience belonging to all love of which its 
ideaK are a part. This is partial to the loved object. It is the 
repo-iiory of that part of the moral beliefs of the community 
in which the individual has been instructed and which he has 
addpted through authority and suggestion. It is therefore apt 
'll differ from one person to another. But when it is a living force 
nt I ha racier, it grows with a man’s experience of life and through 
the illusions and disappointments of love. These impress certain 
ideaK and duties upon his mind differently from hearsay, how- 
ever often repeated. They become the most vital part of his 
mnscicnce, being there freed from the partiality to which love 
hrsi confined them. And as the ideals of love are much the 
in its different varieties, the most general and important 
duiics come to be impressed, sooner or later, on most men. 

Thus is shown in merest 4>utline how the parts of character arc 
to one another and the whole— how the instincts, habits, 
^niotioris and desires function in the sentiments of man, and there 
repicscnt the unity of his character. Yet how incompletely they 
'^‘present it. The potentials of his character transcend for better 
and worse everything that he has drawn from them to build up 
actual loves and hates, and remain a perpetual enigma to him. 
word is also applied to symbols of notation; letters of the 


alphabet, and, more particularly to ideographs; in such phrases 
as “the characters of the Chinese language number nearly 50,000.” 
By extension of the philosophical meaning a “character” has 
almost become synonymous with “reputation.” Still further de- 
velopment of this idea is found in the description of a person 
as “a character” (“an odd or eccentric person”). 

Bibliography.— A. Bain, The Study of Character (1861); A. F. 
Shand, Foundations of Character (1914); A. A. Robaek, The Psy^ 
chology of Character (1927); Theophrastus* Characters, contains the 
oldest extant sketches of types of character. (A. F. S.) 

CHARADE^ a kind of riddle, probably invented in France 
during the i8th century, in which a word of two or more syllables 
is divined by guessing and combining into one word (the answer) 
the different syllables, each of which is described, as an inde- 
pendent word, by the giver of the charade. Charades may be 
either in prose or in verse. Of poetic charades those by W. Mack- 
worth Praed are well known and excellent examples, while the 
following is a good specimen in prose. “My first is company; my 
second shuns company; my third collects company; and my 
whole amuses company.” The solution is Co-nun~drum. The 
most popular form of this amusement is the acted charade, in 
which the meaning of the different syllables is acted out on the 
stage, the audience being left to guess each syllable and thus, 
combining the meaning of all the syllables, the whole word. A 
brilliant description of the acted charade is given in Thackeray's 
Vanity Fair, 

In many circles of the London “intelligentsia” the charade be- 
came, by 1900, such a hobby that elaborate presentations were 
made, planned weeks in advance and with expensive or hard to 
acquire costumes and properties comparable to those used in 
amateur theatricals. Such elaborate charades continued to be pro- 
duced in the 20th century, though simplification induced by World 
War I became the custom. 

In the United States the charade in somewhat different form 
was resurgent in the 1930s and 1940s. It was called “The Game.” 
Whatever group assembled was divided into two teams. Each 
team designated one member of the opposing team to personify a 
quotation, a person living or dead, a phrase or an idea, in such 
manner that his teammates might guess the subject. The desig- 
nated actor was not permitted to use his voice in any way or to 
indicate any inanimate object in the room for the guidance of his 
teammates. The object of the actor was to assist his teammates 
in guessing the subject in the shortest possible time. A time- 
keeper determined the team which had arrived at the proper 
answer in the shorter time and thus had won the contest. 
CHARADRIIDAE ; see Lapwing; Plover; Turnstone. 

CHARADRIIFORMES, an order of birds, most members 
of which are shore birds, gulls and auks. The young are active 
and down-clad at hatching. 

(See Auks; Avocet; Curlew; Gull; Ornithology; Phal- 
arope; Plover; Sandpiper; Sheathbill; Snipe; Tern; Wood- 
cock.) 

CHARCOAL. Charcoal is the residue obtained when a car- 
bonaceous material of animal or vegetable origin is partially 
burned or heated in the absence of air. It is essentially an im- 
pure form of carbon (q-v.) produced by the unit process of pyroly- 
sis or decomposition by heat, often called “destructive distilla- 
tion” when, as in this case, the material is decomposed into volatile 
and nonvolatile fractions. Coke (q.v.) is manufactured by the 
application of a similar process to bituminous coal and may be 
regarded as a special form of charcoal. 

Various charcoals are given names which identify them with the 
materials from which they arc derived: wood charcoal, blood char- 
coal, etc. Bone charcoal contains only about 12% carbon and 
consists principally of calcium phosphate and carbonate. 

Wood Charcoal. — ^This material was produced for many cen- 
turies by stacking wood into heaps which were partially covered 
with earth to limit the access of air; the heaps were Bred and 
the charcoal recovered but all by-products were wasted. 

This process has been almost completely replaced by those using 
by-product ovens. In the older of these, cordwood is loaded into 
large sted buggies which run on standard rails. They are roUed 



CHARCOT 


244 

into ovens heated by the combustion of coal, natural gas or the 
gas and lar formed during the carbonization. In the newer Staf- 
ford process dry wood in the form of relatively small pieces pre- 
heated to 300® F. is charged continuously into large cylindrical 
retorts. ()ncc started, the process maintains itself by the heat 
liberated in the decomp)sition reactions. 

The vapours from either of these processes are cooled to con- 
dense tar and pyroligneous liquor which form separate layers. 
The afjueous layer is redistilled to remove soluble tar. In the older 
recovery i)rocesscs acetic acid was obtained by neutralizing the 
pyroligneous acid with lime, evaporating to dryness and liberating 
the acetic acid from its calcium salt by means of sulphuric acid. 
In 1945 this process was used in only a few small plants, the others 
having adoi)ted more economical operations depending upon recti- 
fication and selective solvent extraction. 

The products obtained from the distillation of hardwood are 
given by R. S. Mcllride as follows in per cent by weight: charcoal 
25.2, methanol 1.9, acetic acid 2.9, tar and oil 5.0, gas 18.3, water, 
etc., 46.7. The gas from the process consists mainly of carbon 
dioxide 53^0, carbon monoxide 27% and methane 15%. 

After the production of acetone by fermentation (1915) and 
later from propylene, its manufacture by destructive distillation 
of calcium acetate was abandoned. The commercial synthesis of 
methanol from carbon monoxide and hydrogen and the advent of 
cheap acetic acid made from acetylene or ethyl alcohol caused 
the i)riccs of the principal by-products of the charcoal indust r>" to 
decrease considerably. As a result, in 1940 only of the 
methanol was made by wood distillation and the large additional 
demand for methanol from which to produce the formaldehyde 
required for plastics and explosives needed in World War II 
was met by still greater expansion of the synthetic methanol 
industry. 

Wood distillation may be expected to continue on a stable basis 
but by mid-ceiitury and after it supplied a diminishing fraction of 
the total market for all of its principal by-products with the ex- 
ception of wood tar. I'hc demand for charcoal is thus the factor 
which determines the magnitude of the wood distillation industry. 
In fact, interest has revived in charcoal processes in which the 
by-products are burned because of their low value. The chief 
use for charcoal is as a hlast-furnacc fuel although coke is much 
more commonly employed. Where natural or artificial gas or 
cheap electricity is not readily available charcoal is employed as 
a household cooking fuel, its clean flame and great ability to 
radiate heat recommending it particularly for broiling. Charcoal 
is employed for miscellaneous metallurgical purposes such as case 
hardening (g.v.), in the manufacture of black powder and as a 
starting material for chemical synthesis. Carbon disulphide, im- 
portant in the production of carbon tetrachloride (fire-cxtingui.sher 
fluid and dry-cleaning agent ) and of rayon and rubber accelerators, 
is made by the action of sulphur on charcoal. Sodium cyanide, 
important in the metallurgy of gold and silver, as a poison and 
in the manufacture of plastics, is made by passing ammonia over 
a mixture of sodium and charcoal. 

Activated Charcoal. — ^I'he ability of charcoal to deodorize air 
and decolorize solutions has long been known. These effects occur 
through the phenomenon of adsor|)ti()n {g,v.) by w'hich charcoal, 
in common with other solids of large internal area, attracts and 
holds on the surface of its pores various materials which while 
there sometimes undergo chemical change. Since charcoal ad- 
sorbs oxygen from the air, organic materials simultaneou.sly ad- 
sorbed may be oxidized while held on the charcoal surface. Poly- 
merization and hydrolysis frequently occur. Before 1900, R. von 
Ostrcjko made the important discovery that the adsorptive power 
of charcoal may be strongly enhanced by partial oxidation at a 
bright red temperature in a current of steam or carbon dioxide. 
A similar effect is obtained b>' the action of oxygen (air) at much 
lower temperatures (300-450'^ C.) but this reaction is exothermic 
and thus harder to contrui. The subjection of charcoal to the ac- 
tion of a limited air supply in the temperature range 800-1,000® C. 
results in excellent activation; the chemical attack on the charcoal 
in this case is primarily by carbon dioxide formed in the reaction 
between carbon monoxide and inwardly diffusing oxygen. The 


product of such processes is called activated dbaicoal or active 
carbon. 

Another method of obtaining active charcoal is to carbonize 
organic material by heating it in the presence of certam solutions 
such as aqueous zinc chloride or phosphoric acid which exert a 
dissolving action upon the organic matter and a catalytic effect 
upon its pyrolysis. A higher yield of charcoal is obtained than in 
ordinary destructive distillation and the original cell structure, 
which is reproduced in ordinary charcoal with the utmost fidelity, 
may disappear completely, the resulting product having a blade, 
glassy fracture. After the impregnated charcoal has cooled, it 
is extracted with water and acid to remove foreign materials and 
then dried. 

During World War I, N. K. Chaney discovered that lignite, bi- 
tuminous or anthracite coal may serve as an economical source of 
excellent activated charcoal if it is carefully carbonized and sub- 
jected to steam activation. Chlorinated coal behaves particularly 
well but requires a binder such as wood tar follow’ed by recarboni- 
zation to form pellets which are mechanically strong. 

Active carbon is manufactured for three principal purpose.^: 
(i) gas masks; (2) decolorization ; and (3) water purification. 
The advent of chemical warfare in World War I sharply empha- 
sized the value of activated carbon in a respirator or gas mask. 
Removal of toxic vapours must be remarkably complete sinre a 
concentration of a few parts per million of such gases as phosKnie 
may result fatally. Of all materials tried only active charcoal 
was satisfactory and by the end of the war the soldiers of all bel- 
ligerent countries were wearing respirators containing it. Tlie 
Allies employed partial oxidation processes and nut shell.s and 
hardwood were the principal sources of the charcoals cmpbiycd 
Germany used a zinc-chloride process operated on pine wood. 

After World War I active carbons w'cre employed for iIk? re- 
moval of gasoline vapours from natural gas and for solvent re- 
covery in connection with such processes as the manufaciuii* ot 
artificial leather, pyroxylin window shades and metal lacquenns 
where large quantities of relatively ex|)cnsive solvents are c\.i[)- 
orated. By 1930 the charcoal gasoline recovery process 
almost entirely obsolete but installations employing active (iirlum 
were later used increasingly for solvent recovery where tlnir 
slightly greater initial and operating costs were compensated lor 
by their high efficiency, particularly where the material recovered 
w^as expensive or occurred at low concentration. 

Bone charcoal towers were first used for decolorizing suear 
solutions in 1815. X'egetable decolorizing carbons threatened To 
di.splace them after their commercial introduction around 1910 be- 
cause only one-thirtieth the quantity of material is required and 
there is a consequent saving in time, fuel, wash water, building 
spiace and investment in equipment. Plants employing activated 
carbon can operate efficiently on a much smaller scale than those 
using bone char and hence arc often built adjacent to the raw 
sugar mills to produce ^'plantation white" sugar. Sugar refineries 
with bone char towers already installed, however, have little in- 
centive to change over to vegetable decolorizing carbons. 

Where highly acidic solutions are dccolorizeci, bone black is un- 
suitable becau.se of its high ash content. Here decolorizing carbons 
replaced older forms of charcoal. 

A still later application of active carbon is in the elimination 
of the objectionable odour of city water which contains chloro- 
phenols formed by the action of chlorine (introduced to kill bac- 
teria) upon traces of phenols present in the water. Relatively 
small quantities of activated carbon, introduced as a powder and 
removed by filtration or present as a bed of granular matenal 
through which the water trickles, will render the water palatable. 
The same may be said for colours and odours produced by 
growing in reservoirs. 

BtBLiouRAviiY. — Charles Letnam Mantell, Industrial Carbon 
R. Norris Shreve, Chemical Process Industries (1945) ; Clifford Cook 
F urnas (cd.), Rogers* Manual of Industrial Chemistry, 6th cd. (iQ 42 /> 
Oskar Kausch, Die aktivr Kohle (1928). (H. B. Hf' ) 

CHARCOT, JEAN BAPTISTE ETIENNE AUGUSTE 

(1867-1936), the son of the French physician Jean M. 

(q.v.), was educated as a physician but became best known as aa 
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e\i>lorer. Born at Neuilly-sur-Seine in 1867, Jean Baptiste Char- 
who studied at the £cole Alsacicnne, was an intern at the 
}l„^|)it.il of Paris from i8go to 1894 and was also connected with 
jli,. l‘;isleur institute, 1890-93. He was chief of the clinic of the 
t.iuiliy of medicine at Paris from 1896 to 1898. 

( hnreot commanded an expedition to the antarctic in the “Fran- 
TO03-05. exploring the western .side of Graham Land to 
S. In 1908, in command of the “Pourquoi Pas?,’* he returned 
10 ihc antarctic and spent the winter of 1909 on Petermann Island 
S.). Further explorations south and west were made the 
foll(tvving summer. Charcot Land, which he named after his 
faiht r. was discovered, and a number of contributions to scientific 
TCHMrch resulted from the voyage. He later did research on and 
explorations to the arctic, and in 1921 he studied Ruckali 
M.mtl. a North Atlantic British possession. 

On Sept. t 6, 1936, the “Pourquoi Pas?” was wrecked off the 
\sMvrn coast of Iceland, and 39 men, including Charcot and a 
miniher nf other scientists, were lost at sea. 

Tn addition to Atrophic muscnlaire prof^essive and various other 
\\()ik‘ on medicine, he published Le Francois ati Pole Sud (1906) ; 
/<' ^'Nurquoi Pas?^* dans Antarctique (1911: Eng. trans. 1912); 
|«/nwr du Pole Sud, 2 vol. (1912); and Christophe Colomh vu 
par un marin ( 1928). 

CHARCOT, JEAN MARTIN (1825-1893), French physi- 
liri'i born in Paris on Nov, 29, 1825. In 1853 he took his 
Ml> Mt Paris, and three years later was appointed physici.in of 
tiir Ciiitral Hospital bureau. Tn i860 he became professor of 
laiiMildSiical anatomy in the medical faculty of Paris, and in 1862 
iniM!! hiN connection with the Salpetricrc. where he created the 
crr.'t nciirolocical clinic. As regards hysteria, which he defined 
.1. a j^^v^hosis superinduced by ideation, he threw the .sexual 
rhi'oiN- inu> disrepute and .studied the disease in relation to hypno- 
liv.i. In muscular atrophy he differentiated between the ordi- 
iiin w.'i'ling and the rarer amyothropic lateral sclerosis (1874) 

.1 11] tilled with I*ierre Marie the jirogressive neural or peroneal 
ujir I isso). He differentiated the essential lesions of locomotor 
.!'ui\i.i ;ind described both the gastric crisis and the joint affec- 
iiii'i- i('h.ircot\s disease). He separated multiple .sclerosis from 
i'.'r.ih ^is .iciians. In diseases of the brain, the most notable con- 
iiiliiiiiotH were his articles on cerebral localization, the studies 
111 .fjiiusia and the discovery of the miliary aneurisms and their 
’iiiiioruiiue in cerebral haemorrhage. Charcot greatly promoted 
i)u‘ •'imly nf medicine in art (see Nouvelle Iconoffraphic de la 
Sall>rt>i>re, 1888). He died on Aug. 16, 1893. 

lii^ ill known works arc Lemons sur les maladies du systhme 
nrr\i'ux, 5 vol. (1872-93) and Lemons du mardi d la Salpetriire, 
: \<»i <1 SS</— ()o ). 

Sn !• (I.irrison, Hist, of Medicine; W. Osier in Johns Hopkins Hos^ 
piin! Hullrfhj (i 8 y 3 ) ; F. 11. Mackay and Emilie Legrand, “Jean Martin 
t ii.mot. is.’v ^IrcA. Neurol, and Psychiat., 34:390-400 (193.S). 

CHARD, JOHN ROUSE MERRIOTT (1847-1S97). 

llnii.^li Mildier, was bom at Boxhill, near Plymouth, on Dec. 21, 
and ill 1868 entered the royal engineers. In 1878 Lieut, 
t'ii.ird was ordered to South Africa to lake pwrt in the Zulu War, 
■*ih1 w ls stationed at the small post of Rorke’s Drift to protect the 
[iriilirfv. across the Buffalo river and some sick men and stores, 
llicu*. \\ith Lieut. Gonville Bromhead (1856-91) and 80 men of 
dll’ nd 24th foot, he heard, on Jan. 22, 1879, of the disaster of 
bindhlwana from some fugitives who had escaped the slaughter. 
hcIiiMim that the victorious Zulus would attempt to cross into 
iliey prepared, hastily, to hold the Drift until help came. 
lhi‘> )i.irricadcd and loopholed the old church and hospital and 
11111 »ll»vi^t*d defenses from wagons, bags of Indian corn, etc. 
burly in the afternoon they were attacked by more than 3,000 
wlu), after hours of desperate hand-to-hand fighting, car- 
j^icd Ilk' (inter defenses, an inner low wall of biscuit boxes and the 
room by room. The garrison then retired to the stone 
r'l-*.). and repulsed attack after attack through the night, 
ilu* next morning relieving forces appeared and the enemy re- 
I * J he spirited defense of Rorke’s Drift saved Natal from a 
. ^ The gallantry of Chard and Bromhead was re- 

''iirdcd with the Victoria Cross and immediate promotion to the 


rank of captain and brevet major. On Chard’s return to Eng- 
land he became a popular hero. From 1893 to 1896 he com- 
manded the royal engineers at Singapore, and in 1897 he was 
made a colonel. He died the same year at Hatch-Beauchamp, 
near Taunton, on Nov. i. 

CHARD, a market , town and municipal borough in Somerset- 
shire, England, 16 mi. S.S.E. of Taunton by road. Pop. (1951) 
5,218. Area 1.6 sq.mi. It lies on a hillside close to the Devon 
and Dorset borders and the runnels by the sides of the main 
street are said to flow, one south to the English channel, the 
other north to the Bristol channel. Indu.stric.s include agricul- 
tural machinery, surgical .supplies, lace, shirts and collars and 
dairy produce. The town takes its name from Cerdic who 
founded the kingdom of Wessex, and appears as Cedre in the 
Domesday Book. The bishop of Bath held Chard in 1086 and 
in 1 234 his successor granted the fir.st charter which was confirmed 
in 1253 (when a Monday market and a fair on July 25 were 
granted), 1280 and 1285. The coriioration seal dates from 1570. 
The town was incorporated by grant of Charles I in 1642 and 
Charles II gave a charter in 1683 (when two more fair days were 
added). The cruciform parish church of St. Mary the Virgin is 
Perpendicular of the 15th century. The grammar school w^as 
founded in 1671 when William Symes gave his house for the pur- 
pose. Another Tudor house is the court house of the manor 
which contains the room where Judge Jeffreys condemned to 
death 12 natives of Chard for taking part in the Monmouth re- 
bellion. 

CHARD or Swiss Chard, a name given to the edible leaf 
beet {Beta vulgaris var. cicla), a variety of the beet (g.v.) in 
which the leaves and leafstalks, instead of the roots, have become 
greatly developed. The plant is a biennial with somewhat 
branched and thickened but not fleshy roots and large leaves borne 
on stalks sometimes 2 ft. long and i in. to 3 in. wide. It is grown 
for the tender leaves and leafstalks; the former arc boiled and 
served like sfiinach, the latter, like asparagus. Swiss chard is 
popular as a home-garden potherb because of its ca.se of culture, 
productiveness and tolerance to moderately hot weather. It 
furnishes an abundance of greens after the weather becomes too 
warm for growing spinach and other early greens. 

CHARDIN, JEAN SIMEON (1699-1779), French genre 
painter, the son of Jean Chardin, master carpenter, was bom in 
Paris on Nov. 2, 1699, and died Dec. 6. 1779. He became famous 
for his still-life pictures and domestic interiors, which are well 
represented at the Louvre, and for figure painting, as in his Le 
Bcnedicite (1740) and is one of the great French colourists. 

See A. Dayot, J. B. Simeon Chardin (1905) ; H. E. A. Furst, Chardin 
(1911) ; E. Pilon, Chardin (1911). 

CHARDIN, SIR JOHN (1643-1713), French traveller, was 
born in Paris in 1643. His father, a wealthy jeweller, gave him 
an excellent education and trained him in his own art; but instead 
of settling down in the ordinar>' routine of the craft he set out 
in company with a Lyons merchant named Raisin in 1665 for 
Persia and India, partly on business and partly to gratify his own 
inclinations. 

After a highly successful journey, during which he had received 
the patronage of Shah Abbas II of Persia, he returned to France 
in 1670, and there published in the following year Ricit du Cour» 
onnement du roi de Perse Soliman IIL 

He set out again for Persia in Aug. 1671. The second journey 
was much more adventurous than the first for, instead of going 
directly to his destination, he passed by Smyrna, Constantinople, 
the Crimea, Caucasia, Mingrelia and Georgia. .He did not reach 
Ispahan until June 1673. After four years spent in researches 
throughout Persia, he again visited India, and returned to Europe 
by the Cape of Good Hope in 1677. The persecution of Protes- 
tants in France led him, in 1681, to settle in London, where he 
was appointed jeweller to the court and was knighted by 
Charles II. 

In 1683 he was sent to Holland as representative of the English 
East India company, and in 1686 he published the first part of his 
narrative, The Travels of Sir John Chardin into Persia and the 
East Indies^ etc. (London). 
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Sir John died in London in 1713 and was buried in Westminster 
Abbey. 

Bihmocrapiiy. -The rompU tc acc ount of Chardin’s travels appeared 
at Ainsti-rdani in 1711, under the tiHc of Journal du voyage du 
chrvnlin Chardin 'Vhe Persian portion is to be found in vol. ii of 
Harris’ Colin lion (170^). and extracis are reprinted by Pinkerton in 
vol. h. The l)est complete reprint is bv Lant?les (i8i i). 

CHARENTE, an inland department of southwestern France, 
comprehending the ancient province of Angoumois and small por- 
tions of Saintunge, Poitou. Marche. Limousin and Perigord. It 
is bounded north by the departments of Deux-Sevres and Vienne, 
east by those of Haute Vienne and Dordogne, south by Dordogne 
arid Charm le-M:iritimc and west by ('‘harcnle-Maritime. Area 
2,306 .sq.mi. Pop. (1946) 311,137. The Confolentais (known 
also as the Torres Froidcs) in the northca.st is a region of granitic 
rocks which may be considered as a western extension of the 
Ma.ssif Central. There some parts exceed t,ooo ft. in height 
and the whole provides good upland pasture for cattle. The re- 
mainder of the department, known as the Torres Chaudes, consi.sts 
of Jurassic, Cretaceous and I'ertiary deposits and provides rich 
arable land. Cereals and potatoes are the principal crops and 
chestnuts, walnuts and cider apples the chief fruits. The Terre 
Champagne is noted for its vines, much of the wine produced 
being distilled into brandy named after the town of Cognac. A 
large area drains to the Charente river, the chief affluents of which, 
in this section, are the Tardoire, the Touvre and the Ne. The 
Confolentais is watered by the Vienne, a tributary of the Loire, 
while the district of Barbezieux, noted for its poultry farming, 
belongs almost wholly to the basin of the Gironde. Charente has 
stone quarries, peat workings and beds of clay w'hich supply 
brick and tilcworks and earthenware manufactories. There is 
a large foundry of naval guns at Ruelle. Flour mills and leather- 
works are numerous, Angoulemc is a paper-making centre and 
manufactures gunpowder. Coal, salt and timber arc prominent 
imports. Exports include paper, brandy, stone and agricultural 
products. The department is served chiefly by the Orleans 
and Oucst-fitat railways, and the Charente is navigable below 
Angouleme. Charente is divided into the three arrondissements of 
Angouleme, Cognac and Confolcns (29 cantons, 424 communes). 
It belongs to the region of the 12th army corps, to the province 
of the archbishop of Bordeaux and to the acadhnie (educational 
division) of Poitiers. Its court of appeal is at Bordeaux. Angou- 
lemc (q.v.) is the capital, and Cognac, Confolcns, Jarnac {qq.v.) 
and La Rochefoucauld are other towns. The department abounds 
in churches of Romanesque architecture, of which those of Bas- 
sac, St. Amant-de-Boixe (portions of which arc Gothic), Plassac 
and Gcnsac-la-Pallue may be mentioned. There are remains of 
a Gothic abbey church at La Couronne, and Roman remains at 
St. Cybardcaux, Brossac and ("hassenon (where are ruins of the 
Gallo-Roman towm of Cassinomagus). 

CHARENTE-MARITIME, a maritime department of 
southwestern France, comprehending the old provinces of Sain- 
tongc and Aunis and a small portion of Poitou, and including the 
islands of R6, Olcron, Aix and Madame. Area, 2,792 sq.mi. Pop. 
(1946) 416,187. It is bounded north by Vendee, northeast by 
Deux-Sevres, east by Charente, southeast by Dordogne, south- 
west by Gironde and the estuary of the Gironde and west by the 
Bay of Biscay. The department is low lying and consists of 
Jurassic, Cretaceous, 1 ertiary and Quaternary deposits which run 
in a northwesterly direction. This trend can be traced also in 
many sections of the coast and in the islands of Oleron and Re. 
Post-Pleistocene submergence has resulted in the formation of 
many inlets and estuaries, particularly the Gironde, and there are 
several good harbours, the chief of which are La Rochelle and 
Rochefort. The latter has developed at the expense of Tonnay- 
Charente which is too high up the river to coi^e with modern 
shipping. Oysters and mussels are bred in the neighbourhood of 
La Rochelle and Marennes and there are many fishing villages. 
Royan, on the north shore of the Gironde, is a much-frequented 
watering place. The chief crops are wheat, oats, maize, barley 
and potatoes. Horse and cattle raising is carried on and dairying 
is prosperous. A considerable quantity of wine, most of which is 
distilled into brandy, is produced. The department has a few peat- 


workings, and produces freestone, lime and cement; the salt 
marshes of the coast are important. Shipbuilding, iron founding, 
machine construction and the making of glass, pottery, bricks and 
earthenware are also carried on. The railways traversing the de- 
partment belong to the Ouest-£tat system, except one section of 
the Paris-Bordeaux line belonging to the Orl^ns company. In- 
ternaJ communication is facilitated by the navigable reaches of 
the Charente, the Sevre Niortaise, the Boutonne, the Seudre and 
the Gironde and by the canals of the coast. There are five arron- 
dissements (40 cantons, 483 communes), cognominal with the 
towns of La Rochelle, Rochefort, Saintes, Saint-Jean-d'Angely 
and Jonzac. The department forms the diocese of La Rochelle, 
and is attached to the 18th military region, and in educationul 
matters to the academie of Poitiers. Its court of appeal is at 
Poitiers. La Rochelle, Saint-Jean-d'Angely, Rochefort and Saintes 
are the principal towns. Surgeres and Aulnay possess fine Roman- 
esque churches. Pons has a chateau of the 15th and i6th centuries 
and a keep of the 1 2th century. 

CHARENTON-LE-PONT, a town of northern France in 
the department of Seine, situated on the right bank of the Marne 
at its confluence with the Seine. Pop. (1946) 21,457. Le Pont 
refers to the stone bridge of ten arches which crosses the Marne 
and unites the town with Alfortville, well known for its veterinary 
school founded in 1766. In the i6th and 17th centuries Charenton 
was the scene of the ecclesiastical councils of the Protestant parly, 
which had its principal church in the town. At the neighbouring 
St. Maurice is the well known Hospice de Charenton. Charenton 
has a port on the (*anal de St. Maurice, besides the Marne, and 
carries on boatbuilding and the manufacture of tiles and porce- 
lain. 

CHARES, of Lindus in Rhodes, a sculptor pupil of Lysippus 
who fashioned for the Rhodians a colossal bronze statue of the 
sun god, the cost of which was defrayed by selling the warlikt? 
engines left by Demetrius Poliorcetes after the siege in 303 i\x. 
(Pliny, Nal, Hist, xxxiv, 41). The colossus was seventy cubits 
(105 ft.) in height. The notion that it bestrode the harbour is 
absurd. It was thrown down by an earthquake after 56 years. 

See £. A. Gardner, Handbook of Greek Sculpture (1Q15), par. 61. 

CHARES, of Mytilene, a Greek belonging to the suite of 
Alexander the Great, to whom he was appointed court marslwl. 
He wrote a history of Alexander in ten books, dealing mainly with 
the private life of the king. The fragments are chielly preserved 
in Athenaeus. 

See Scriptores Rerum Alexandri (pp. 1 14-20) in the Didot edition 
of Arrian. 

CHARES, Athenian general, is first heard of in 366 b.c. as 
assisting the Phliasians, who had been attacked by Argos and 
Sicyon. In 361 he visited Corcyra, where he helped the oligarchb 
to expel the democrats, a policy which led to the subsequent de- 
fection of the island from Athens. 

In 357 Chares was appointed to the command in the Social War. 
together with Chabrias, after whose death before Chios he was 
associated with Iphicrates and Timotheus. (For the naval battle 
in the Hellespont, see Timotheus.) Chares, ‘having successfully 
thrown the blame for the defeat on his colleagues, was left sole 
commander; but, receiving no supplies from Athens, he joined 
the rebellious satrap Artabazus. 

A complaint from the Persian king, who threatened to send 300 
ships to the assistance of the confederates, led to the conclusion 
of peace (355) between Athens and its rebellious allies and to the 
recall of Chares. 

In 349 he was sent to the assistance of Olynthus against Philip 
II of Macedon, but he returned without having effected anything. 
In the following year, when he reached Olynthus, he found it 
already in the hands of Philip. 

In 340 he was appointed to the command of a force sent to aid 
Byzantium against Philip, but the inhabitants, remembering his 
former plunderings and extortions, refused to receive him. In 33 ^ 
he was defeated by Philip at Amphissa, and was one of the com- 
manders at the disastrous battle of Chaeroneia (5ee/CHAERONe^> 
Battle of). Lysicles, one of his colleagues, was condemned 
to death, while Chares does not seem to have been even accused. 
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After the conquest of Thebes by Alexander (335), Chares is 
to have been one of the Athenian orators and generals whose 
s; .n t-nder was demanded. Two years later he was living at Sigeum, 
jor Arrian (Anabasis i, 12) states that he went from there to pay 
hi- respects to Alexander. In 332 he entered the service of Darius 
(1,(1 took over the command of a Persian force in Mytilene, but 
h(' rapitulated on the approach of a Macedonian fleet on condition 
()t being allowed to retire unmolested. 

He is last heard of at Taenarum, and is supposed to have died 
;.l Sigeum. Although boastful and vainglorious, Chares was not 
i;i( king in personal courage and was among the best Athenian gen- 
er:i!^ of his time. At the best, however, he was “hardly more 
than an ordinary leader of mercenaries” (A. Holm). He openly 
i .(lifted of his profligacy, was exceedingly avaricious and his bad 
iLiith became proverbial.' 

svr Diod. Sic. XV, 75, 95, xvi, 21, 22, 85-88; Plutarch, Phocion, 14; 
Tlu'opompus, ap. Athenaeum, xii, p. 532 ; Cambridge Ancient History, 
xol. vi (1927), ch. viii and ix (with useful bibliography). 

CHARGE, a load (Late Lat. carrkare, to load in a carrus or 
c/. “cargo,” “charger,” a large dish. The word is u.sed 
fur the powder and shot to load a firearm, the accumulation 
01 electricity in a battery, the necessary quantity of dynamite or 
oiIkt explosive in blasting and a device borne on an escutcheon in 
heiMldry. “Charge” can mean a burden, and so a care or duty 
upon one, as in the instructions given by a judge to a jury 
or |jy a bishop to the clergy of his diocese. In the sense of a 
|)f‘iUTiiary burden the word is applied to the price of goods, to 
m encumbrance on property and the expense of running a busi- 
nc>^. Further uses of the word are of an attack by cavalry, by 
.1 liLill or elephant or by a football player; “charger,” originally a 
ridden in a charge, now means a horse ridden by an officer, 
ivhcthcr of infantry or cavalry. 

CHARGE D’AFFAIRES: see Ambassador; Diplomacy. 

CHARGER, a riding horse allotted to a military officer for 
Vwir: any mechanism adapted for charging, as for placing explosives 
in boreholes for blasting, and that used in loading a magazine 
riilo or a machine gun, etc.; a large shallow dish. 

CHARGING ORDER: see Practice and Procedure. 

CHARIBERT (d. 567), king of the Franks, was the son of 
('l(ji:iire 1 . On Clotaire’s death in 561 his estates were divided 
between his sons, Charibert receiving Paris as his capital, together 
with Rouen, Tours, Poitiers, Limoges, Bordeaux and Toulouse, 
lit nicies his wife, Ingoberga, be had unions with Merofleda, a wool 
carder's daughter, and Theodogilda, the daughter of a neatherd, 
lie was one of the most dissolute of the Merovingian kings. 

(C. Vt.) 

CHARIDEmJS, of Oreus in Euboea, Greek mercenary 
leader. He fought under the Athenian general Iphicrates against 
Aini)liipolis c. 367 B.c. but bter joined Cotys, king of Thrace, 
against Athens. Soon afterward he fell into the hands of the 
Athenians and accepted the offer of Timotheus to re-enter their 
service. He was given Athenian citizenship. Having been dis- 
itibsed by Timotheus (362) he joined the revolted satraps Mem- 
non and Mentor in Asia. In 360 he was elected a strategos. After 
mure service under the Athenians, he again joined Cotys, on whose 
murder (359) he was ap()ointed guardian to his youthful son 
Cer.^nbleptes. In 357, on the arrival of Chares with considerable 
Aurics, the Chersonese was restored to Athens. The supporters 
of Charidemus represented this as due to his efforts; and, in 
of the opposition of Demosthenes, he was honoured with a 
gulden crown and it was resolved that this person should be in- 
violable. In 351 he commanded the Athenian forces in the 
'Ibrucian Chersonese against Philip II of Macedon, and in 349 
^u))erseded Chares as commander in the Olynthian War. He 
achieved little success, but made himself detested and was in 
lurn replaced by Chares. After Chaeroneia the war party would 
O'lvc entrusted Charidemus with a command but the peace party 
^cu.;L'd the appointment of Phocion. He was one of those whose 
surrender was demanded by Alexander after the destruction of 
but escaped with banishment. He fied to Darius III 
iVrsia, who received him with distinction. But, having cx- 
Pro .;,ed his dissatisfaction with the preparations made by the king 


just before the battle of Issus (333), he was put to death. 

Demosthenes, Contra Aristocrat cm, is the chief source, the other 
evidence is collected in A. Schafer, Demosthenes und seine Zeit, and cd. 
(Leipzig, J885). 

CHARING CROSS, the locality about the west end of the 
Strand and the north end of Whitehall, London, in the city of 
Westmin.stcr. Here Edward 1 erected the la.st of the series of 
crosses in memory of his queen Eleanor (d. 1 290). The derivation 
from Edward’s “dear queen” (chere reine) is apocryphal. The 
cross was destroyed in 1647, and in 1675 an equestrian statue of 
Charles I by Hubert LeSueur was erected at the top of White- 
hall, where several regicides had been executed, at the place where 
the cross stood. The modem cross (1863) stands WTthin the 
forecourt of Charing Cross railway station. Formerly an impor- 
tant terminus for the continent, the station is now mostly con- 
cerned with trains serving southern England. The name (Cyr- 
ring in 1000) may refer to the neighbouring sharp bend in the 
river Thames. 

CHARIOT. In antiquity, a car used in battle, for the chase, 
in public processions and in games. The Greek chariot had two 
wheels and was made to be drawm by two horses ; if a third, or more 
commonly, two reserve horses were added, they were attached on 
each side of the main pair by a single trace fastened to the front 
of the chariot, as may be seen on two prize vases in the British 
Museum from the Panathenaic games at Athens. On the monu- 
ments there is no other sign of traces, from the want of which 
wheeling round must have been difficult. Immediately on the axle 
(dfajR, axis), without springs of any kind, rested the basket or 
body (BLfppos) of the chariot, which consisted of a floor to stand 
on and a semicircular guard round the front about half the height 
of the driver. It was entirely open at the back, so that the com- 
batant might readily leap to the ground and up again as was neces- 
sary. ITicre was no seat, and generally only room for the com- 
batant and his charioteer to stand in. The pole (i>vn 6 s, temo) was 
probably attached to the middle of the axle, though it appears to 
spring from the front of the basket; at the end of the pole was 
the yoke jugum), which consisted of two small saddles 

fitting the necks of the horses and fastened by broad bands round 
the chest. Besides this the harness of each horse consisted of a 
bridle and a pair of reins, mostly the same as in use now, made of 
leather and ornamented with studs of ivory or metal. The reins 
were passed through rings attached to the collar bands or yoke, 
and were long enough to be tied round the waist of the charioteer 
in case of his having to defend himself. The wheels and body of 
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A GREEK CHARIOT (REPRODUCED FROM THE MELOS VASE) 

the chariot were usually of wood, strengthened in places with 
bronze or iron'; the wheels had four to eight spokes and tires of 
bronze or iron. This description applies generally to the chariots 
of all the nations of antiquity. 

Qiftriot Mountings. — ^The chariots of the Egyptians and As- 
syrians, with whom the bow was the principal arm of attack, were 
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ri(hly mounffd with quivers full of arrows, while those of the 
(im k' whu^f cliaractcristii: weapon was the spear, were plain 
ext I f)! a< n*K.ir(l> mere dcroralion. Among the Persians, again, 
and nunc reinarkalily among the ancient Britons, there was 
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Types of chariots used by three nations of antiquity 

1. Light Greek chariot equipped with four-ipoked wheeli (from a vaae) 

2. Roman chariot of the type driven In triumphal prooenloni (from a medal 
of the emperor Trajan) 

3. Iriih oharlot used In battle. Closed In the back and open In front, this 
model Is the reverie of those employed by the Greeks, Romans and Assyrians 


a class of chariot having the wheels mounted with sharji, sickle- 
shaped blades, which cut to pieces whatever came in their way. 
This was probably an invention of the Persians ; Cyrus the younger 
employed these chariots in large numbers. Among the (i reeks 
and Romans, on the other hand, the chariot had passed out of 


use in war before historical times and was retained only for rarc^ 
in the public games, or for processions, without undergoing aiiy 
alteration apparently, its form continuing to correspond wdth ilu; 
description of Homer, though it was lighter in build, having to 
carry only the charioteer. On two Panathcnaic prize vases in the 
British Museum are figures of racing higae^ in which, contrary 
to the description given above, the driver is seated with his feet 
resting on a board hanging down in front close to the legs of his 
horses. The biga itself consists of a seat resting on the axle, with a 
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Assyrian chariot carrying bowmen 

rail at each side to protect the driver from the wheels. The chariot 
was unsuited to the uneven soil of Greece and Italy, and it is not 
improbable that these nations had brought it with them as part of 
their original habits from their former seats in the cast. The Jews 
used **iron” chariots apparently strengthened by metal. 

The chief authorities are J. C. Ginzrot, Die Wagen und Fahrwnki 
drr Grieche und Romer (1817) ; C. F. Grashof, Vher das Fuhrwcrk hfi 
Homer und Hesiod (1846); W. Leaf in Journal of Hellenic Sludin, 
v; E. Buebholz, Die homerischen Realien (1871-85) ; W. Ilclbig, Iks 
homerische Epos aus den DenkmiUern erlautert (1884), and the artulc 
“Currus” in Daremberg und Saglio, Dictionnaire des Anliquitis. 

CHARISmS, FLAVIUS SOSIPATER, Latin grammar- 
ian, nourished about the middle of the 4th century a.d. He was 
probably an African by birth, summoned to Constantinople to 
take the place of Euanthius, a learned commentator on Terence. 
The Ars Grammatica of Chari.sius, part of w'hich is still extant, is 
valuable as containing excerpts from the earlier writers on gram- 
mar, who are in many cases mentioned by name — Q. Remmius 
Palaemon, C. Julius Romanus, Cominianus. 

The best edition is by H. Keil, Grammatici Latini, i (1857) ; 
also article by G. Goto in Pauly-Wissowa*s Realencyklopddie, Hi, 2 
(1899) ; Tcufiel-Schwabe, Hist, of Roman Literaiure (Eng. iriin.s.), 
par. 419, I, 2; Frohde, in Jahr. /. PhiloL, 18 suppl., 567-673 (iti'J-*)* 
New edition by Barwick in Tcubner series (1925). 

CHARITON, of Aphrodisias, in Caria, the author of a Greek 
romance entitled The Loves of Chaereas and Callirrhoey prob.'>bly 
flourished in the 4th century a.d. The action of the story, which 
is to a certain extent historical, takes place during the time of the 
Peloponnesian War. 

Editions by J. P. D’Orvillc (1783), G. A. Hirschig (1856) and 
R. Ilercher (1859); there is an (anonymous) English Irans. (1764); 
see also E. Rohde, Der grieckische Roman (1900). 

CHARITON, a city of southern Iowa, U.S., 53 mi. S.E. of 
Des Moines; the county seat of Lucas county. It is on federal 
highway 34, and is served by the Burlington and Rock Island rail- 
ways. The population by 1950 federal census was 5,320. Coal i? 
mined in the vicinity, and the city has a creamery, broom factory, 
men’s work clothing factory and a heavy iron fabrication work«. 
It was settled about 1850. 

CHARITY. The word “charity” has a wide range of niean- 
ings. It denotes the impulse to give friendship,' love, aid a:0 
service. It represents, too, both a personal and a social endcavonr 
to ameliorate the conditions which prevail in society. It 
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also for a ^cific association or institution designed to promote 
5orne form of social service, usually the relief of the poor. 

Most of the words used in Greek, Roman or Hebrew literature 
to signify good will are primarily words expressive of the affec- 
tions, of the relations existing between parents and children or 
•jetween husband and wife, such as hyiLmi, amor, amiciHa, Caritas 
or charity, on the other hand, had a somewhat different meaning 
anti referred rather to the relation of the individual to those out- 
side his family; in the first instance caritas signified a high price, 
thus dearness. It was not dissimilar in meaning to the word 
\A hich also had a commercial sense but signified as well gratitude, 
prace, kindness. In English ecclesiastical documents it was spelled 
ihnritas. In the Authorized Version of the New Testament, 
is tr.inslated “charity,” and it was used by St. Paul as a transla- 
tion oi the Hebrew w’ord hesed, which in the same version of the 
Old Tostament is translated “mercy”; e.g., “I desired mercy and 
riot sacrifice.” Almsgiving, sedaquah, is translated in the Sep- 
iM.mint by the w»ord cXtrifJoaOvri and in the Authorized Version by 
till* “righteousness”; it represents the deed which is done 
or tlic gift which is made under a sense of religious obligation. 

i ii iity therefore has no necessary relation to relief or alms. 
Al'i’niigh as a matter of fact it has largely concerned it.self with 
ihf liclp of the class usually called the poor and with problems 
01 distress, it is also closely allied to the sense of obligation to 
one s fellow men as a whole and to the view that society, acting 
through its appropriate organs, has a collective duty to ensure 
ihL- well-being of all its members. 

Early History of Charity* — To speak broadly, among sim- 
jilrr peoples the family unit was also the agency for sustaining 
th(Kr of its members who fell into distress. Thus the patriarchal 
f:niily held together successive generations in one community 
vlin'l) provided a special niche for old people, the sick and dis- 
iiMc'J widows and orphans. With the growth of cities, this form 
0! Mirial organization was dislocated and new methods became 
necessary. Sometimes, therefore, the state provided charitable 
.lid: thus in Egypt the pharaoh and his appointed agents gave 
slielrer to the poor and distributed bread and clothing. It was 
believed that charily and good works would assist the soul to at- 
t.iin salvation after death. 

In ancient India charity was active from early times. It was 
promoted by the teachings of the Huddha ; and the Buddhist em- 
peror Asoka, according to one of his inscri[»iion5, provided medi- 
cal facilities throughout his realm and caused wells to be dug and 
trees to be planted for the enjoyment of man and beast. The 
infirmaries of Buddhist monasteries sometimes took patients 
in from outside. In Ceylon, Buddhist monks used to study medi- 
cine in order to practise it in a charitable capacity. 

In China, houses of refuge for sick people existed at any rate 
from the introduction of Buddhism in the lieginning of the Chris- 
tian era. The emperor Kublai Khan in 1271 initiated a wide 
program of relief and social reform including the setting up of 
nursing establishments. 

In China, however, as in many other countries, much benevolent 
and charitable work was also, from early times, undertaken by 
private agencies such as guilds and craft associations. It is typical 
tiial the.se paid attention not only to the material needs of the 
sick and infirm but also to their spiritual needs and to the re- 
lifiinus proprieties: thus much importance was attached to the 
burial of deceased members in a fitting manner. 

Karly Greek society as mirrored in the Odyssey and in Hesiod’s 
^'orks is centred in the clan family and the phratry. Every one 
jjutside these units was a stranger: the man who had no brother- 
hood and was subject to no law, who had no hearth and no family, 
suspect. Generally, however, the wayfarer could find food 
and water and shelter at the houses of the well-to-do, or he could 
share the hospitality of the peasants. The man who was a way- 
arer and beggar almost by profession was not unknown. A sys- 
ot almsgiving was recognized as a duty. 

In the later Greek state, society consisted of citizens and slaves, 
ne slaves enabling the citizens to have leisure for education, war 
^t'd government. TTie slaves formed the greater part of the popu- 
abon and were permanently dependent on members of the civic 
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class, so that the only poverty was that of the poor citizens cared 
for in the first instance by members of the clan family. Public 
policy and charity alike required that the poverty of citizens 
should be relieved and citizenhood preserved. In Attica the citi- 
zens were aided in various ways; e.g., by legal enactments for re- 
lease from debts, by emigration, by a free supply of com, by poor 
relief for the infirm and by relief for the children of those fallen 
in war, not to speak of voluntary public service and gifts from 
individuals. 

Three constituents of Roman life were important in their bear- 
ing on the subject of this article: the family, the plebs and slavery. 
The plebs, who were the clients of the great patrician families, 
gradually became impoverished, and slavery increased pari 
passu. The clan family in early Rome was the dominant political 
factor. In its development it became unsocial, and the stronger 
clan families crushed the weaker. The ager publicus, which be- 
longed to the state and had in the early days been distributed to 
citizens without property, came more and more into the hands 
of the rich families, and other measures had to be taken to enable 
the poorer and now impoverished citizens to live. A kind of 
poor relief in the shape of cheap or free distribution of corn was 
instituted : the annona civica. The right to relief was dependent 
on the right of citizenship: it was hereditary and passed from 
father to son. 

It was thus in the nature of a continuous endowed charity af- 
fecting not one family or group of families but the whole popula- 
tion. Later, for reasons of economy, it became an imperative 
ncce.ssity to restrict the civic bounty to as few persons as possible, 
and severe penalties were exacted for misappropriation. Those 
who received it did so as a statutory right, and no labour was re- 
quired in return. The institution may be regarded less as charity 
than as public relief designed to allay discontent. 

The sportula represented the charity of the patron to his clients 
and of the head of the clan family to those who attended at his 
bouse. During the empire particularly, leading citizens displayed 
munificence and benevolence in other ways: thus when new cities 
sprang up in the 1st and 2nd centures a.d. rich citizens gave freely 
for education, municipal games, etc. Some of their gifts took 
the form of sums of money or land for the creation and upkeep 
of religious or charitable institutions. 

Guilds were widespread in the Roman and Hellenistic world and 
these conducted charitable relief for such members as had fallen 
upon misfortune; they cared for orphans, made loans to the needy, 
met the funeral expenses of members and helped widows. 

Je^ush ethical thought recognized from the beginning that the 
poor had rights and that the rich had duties. This was exempli- 
fied in injunctions such as that for the remission of debts every 
7th or sabbatic year and every 50th or jubilee year; and in those 
governing the right of the poor to glean in the fields, the distribu- 
tion of largess at weddings and at funerals and the giving of alms. 
Ideal and practice were continued in later Jewish history, partly 
because of the need for solidarity. 

From the period of the fall of the Jewish state, the charity over- 
seer was part of the recognized institutional system of every 
community. Numerous voluntary associations existed for the 
care of the indigent and unfortunate. Every ghetto had its lodg- 
ing house for indigent strangers. It was laid down in the codes 
that a town without its proper charity organizations was no proper 
residence for a self-respecting Jew. It was expected of the 
mediaeval Jew that he .should devote a tithe of his income at the 
very least to philanthropic objects. 

Early Christianity. — In early Christian teaching charity was 
also given a prominent place, as a consequence of the precepts 
of Jesus Christ, particularly of the great commandments of St. 
Matthew’s Gospel: “Thou shall love the Lord thy God,” *^ou 
shall love thy neighbour as thyself” and “all things whatsoever 
ye would that men should do to you, do ye even so to them.” Pri- 
vate liberality was encouraged; but Christianity instituted, ap- 
parently from the first, a church fund and associated charity 
closely with the cult and officials of the church. Gifts were 
brought every week or month to the service and entrusted to the 
president, by whom they were laid on the Lord’s table and so con* 
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sccratpd to God. The recipient thus obtained them from the 
hand of God. The love feasts or agapae must also be mentioned 
among methods of maintenance: these were common meals, to 
which each contributed as he was able, the poor thus getting food 
and drink. 'J'he duty of distributing these gifts w'jis entrusted to 
the deacons. The church attached particular importance to the 
support of widows and orphans, the sick, infirm, poor, disabled 
and jirisoners. 

After about the middle of the 4th century, both the need for 
charity and the means of supplying it increased. The earlier con- 
gregational method was replaced by a diocesan one : every church 
in a city or district was subordinated to the bishop for this pur- 
pose. lie worked through his steward and could now call upon 
greatly increased funds. The emperor Constantine I in 321 au- 
thorized the church to receive legacies, and after this date con- 
siderable property was accumulated for the endowment of chari- 
ties. As a result of these gifts numerous institutions were ojiened 
to rater for various classes of the needy or unfortunate. These 
included xenodochia or hostels for travellers and institutions for 
babies, orphans, old people, the blind and other classes. Non- 
Christians as well as Christians were admitted. St. Basil the 
Great in 370 founded a number of institutions in Caesarea for the 
relief of travellers, children, widow's, old jjcoplc, lepers, cripples 
and the sick. The first Christian hospital in Rome was founded 
toward the end of the 4th century. 

In this period devel(»pcd the doctrine that saw the value of 
charity to lie in its effect not so much on the recipient as on the 
giver: thus Si. John Chry.sostom says, *‘If there were no poor the 
greater part of your sins would not be removed; they are the 
healers of your wounds.” 

Early Islam. — Proof of the philanthropic spirit actuating the 
rulers and nobility of Islam is afforded by their foundation of 
hospitals, one of the glories of Arabic civilization. In the year 
707 the caliph Al-Walid I founded at Damascus the first Arab hos- 
pital. Harun al-Rashid founded another at Baghdad in 792. The 
great ho.spital opened in ("airo in 1 283 by the sultan Kal:i‘un fore- 
shadowed many later developments. It had special wards for 
dysentery cases, feverish patients, ophthalmic cases, the injured 
and convalescents; an organized medical service with male and 
female nurses; storerooms, kitchens, a dispensary, an herb garden, 
a library, lecture rooms and common rooms for the doctors. 
Storytellers and mu.sicians were employed to amuse the patients. 
“1 have founded this institution,” wrote the sultan, “for kings and 
servants, for amirs and common soldiers, for rich and imor, for 
free and bond, for men and women alike.” Indigent patients re- 
ceived five pieces of gold on their discharge. Famous doctors — 
including some Christians and Jews — attended the inpatients and 
also made domiciliary visits, distributing food and medicines. 

The Christian Middle Ages. — ^At the lime of Charlemagne 
(742?--8 i 4) the system of relief was mainly parochial and con- 
sisted principally of assistance in the home. But after that time 
the institutional method appears to have predominated, and the 
monastery or hospital in one form or another gradually encroached 
on the parish. Alms were distributed at the doors of churches, 
monasteries and wealthy houses. 

In addition, large number oi ho.spitals were set up in Christen- 
dom during the middle ages: more than 750 had been founded in 
England alone by 1540. Hospitals were originally places of hospi- 
tality for the needy, including travellers and the old as well as the 
sick; they were the ancestors of the modern almshou.se as well as 
of the hospital. Notable English foundations were St. Bartholo- 
mew’s, London, which in its early days received both the sick poor 
and foundling children, and St. Thomas’s hospital, founded by 
Peter, bishop of Winchester, in 1215. 

A .special type of hospital was the lazar house. The first known 
leper hospital was founded in western Armenia between 260 and 
270. Over the next 13 (i nturies many such institutions were es- 
tablished for the reception of the victims of leprosy and the dis- 
eases often mistaken for it. These might be provided by the mu- 
nicipal authority but were sometimes endowed by charitable in- 
dividuals, the diocese or religious orders. 

Domiciliary charity, which had declined after the time of 


Charlemagne, took on a new importance from the X2th or 13th 
centuries with the rise of the Franciscans and the formation of 
various lay orders such as the Beghards and the Alexians or Ce]. 
lites who cared for the sick, the insane and young people in moral 
danger. 

Franciscan friars also set up the first monti di pietd in Orvieto 
and Perugia (T5th century). 

Besides the charitable efforts of religious bodies, municipal au- 
thorities took an increasing share in promoting the welfare of 
their inhabitants. This naturally happened first in the countries 
where town life was early important: in Italy, for example, in 
the 9th century. By about the 13th century at the latest every 
urban parish in what is now Belgium had its table du Saint Esprit 
or table des pauvres, which was the relieving office of those times. 
The chambre des pauvres administered several parishes simul- 
taneously. and maitres des pauvres, the representatives of the 
table or chambre, were elected by notables. Mendicancy was con 
trolled: only children, apprentices, old people, cripples and womet 
with dependent children were allow'ed to beg. Pilgrims excepted 
it was still necessary for applicants for relief to be resident in thi 
parish. 

Other secular organizations with charitable activities were th( 
merchant and craft guilds which rose to importance in the late: 
middle ages. 

The monastic system of relief began to break down a consid 
enible time before the Reformation. The methods of charit> 
practised by the monasteries had been indiscriminate, and iheii 
almsgiving had tended less to the relief of hone.st poverty ihar 
to the fostering of a class of professional beggars. As Thonia‘ 
Fuller said : “The Abbeys did but maintain the poor which the) 
made.” Furthermore, the property of the hospices had ofu*i 
been diverted from its intended use and the hospitality of inoii- 
asl cries or hospices placed at the service of rich men rather than 
devoted to the benefit of the poor. Ecclesiastical council anc 
the popes themselves tried to put a stop to such abuses 1)> 
threatening the admini.strators of hospices with heavy penalties 
In 13 XT the council of Vienne forbade the transformation of chari- 
table institutions into clerical benefices and condemned the “ad 
ministralors of xenodochia, lazarettos, hospices and hospitals who 
unfeelingly refuse to carry out founders* wishes and shamcfullv 
consume the revenues of these eslabli.shments.’* This edict was 
to be renewed by the council of Trent. In France from the time 
of Louis XII a series of ordinances of a .similar tenor sought to re- 
organize the administration of such institutions and to take thciii 
out of the control of religious bodies. 

The same tendencies toward decay had been found in England 
as in continental countries, and the suppression of the ^lonasteric^ 
under Henry VTH and Edward VI did not destroy a system oJ 
relief that had previously been working effectively, but merely 
rendered more apparent the amount of pauperism that had pre* 
viou.sly existed. It is probable, however, that pauperi.sm was in- 
creased by other factors operating at the time, such as the en- 
closure movement. 

16 th- 19 th Ccnturics^Under Henry Vlll and Edward VI the 
property of ho.spitals and guilds was in many cases confiscated. 
The old .systems of charitable relief, for what they were worth, 
having thus been largely interrupted, new organizations had to be 
created. The only effective means of raising money for the .sup- 
port of the poor was, it seemed, a compulsory tax, and the admin- 
istration of statutory relief naturally devolved on the central gov- 
eriiment. The principle of poor law relief from a compulsory tax 
having been adopted, it was enacted (1572-73) that the aged and 
infirm should be cared for by a new authority, the overseers 
the poor; and in 1601 two more acts were passed, that for the 
relief of the poor (43 Eliz. 2) and that for the furtherance and 
protection of endowed charities {see below). Thus the poor were 
given a statutory minimum of relief which, it was expected, would 
be supplemented by voluntary benevolence. The poor law was 
philanthropic in its origin; but the philanthropy later disappeared, 
and the object of the law appeared to be more and more to relieve 
the burden of poor rates. 

The history of charity from the middle of the i6th century « 
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a history of the remedying of deficiencies in statutory provision 
partly by supplementing it and partly by educating the public con- 
it iice so as to extend it. It is also a history of the discovery 
and investigation of new needs. 

i'hus poor relief was centralized and regulated in several con- 
tirental cities by ordinances of the 15th and 16th centuries. 'Fheir 
nicihods however seem to have been largely palliative. A more 
rational method of approaching the problem was proposed by 
the Spanish humanist Juan Luis Vives in his book De Subventione 
ftauperutn (1526): this included the co-ordination of charitable 
irlivities, a census of the indigent population, detailed inquiries 
into individual cases and the application of measures suited to 
each set of circumstances and aiming at permanent rehabilita- 
tion. It had no immediate results, however. Examples of volun- 
l.ir>‘ enterprise supplementing official work included an early em- 
plo>'ment exchange opened in Paris in 1630 by Theophraste 
Remmdot and “friendly visiting” among the poor, instituted by 
the preacher Thomas Chalmers (1819), by Daniel von dcr Heydt, 
jwthor of the Elberfeld poor relief system, g.v. (1852), and by 
\. F. Ozanain, founder of the Society de Saint Vincent de Paul 
, 1S33), among others. Soup kitchens for the poor were provided 
n\ lienjamin I'hompson, Count Rumford, in Bavaria around the 
(Mid of the 18th century. But in general the picture until at any 
r;iiL' the middle of the 19th century is one of a large number of 
sCjiarate and often jealous organizations for the relief of the poor, 
!)Ui .filing many useful and some less useful lines of activity, but 
lackiiie any real knowledge of the extent and causes of poverty. 

J'lic later history of the relief of the sick exhibits also a progres- 
vivt'ly keener perception of differing needs leading to increased 
>piM ialization of services. In the 1 7th century a clearer distinction 
liccjii to he drawn between institutions where treatment was pro- 
\ uled and those where shelter was given to the aged and the poor, 
iuit ir was not until the iSth that hospitals really began to con- 
uMitraie upon acute cases. At this time both the planning of hos- 
pitals and medical and nursing treatment W'ere exceedingly rudi- 
mentary, and a long i3eriod of energetic work by devoted voluntary 
workers such as Claude-Humbert Piarron de Chamousset, Sir 
Jolin I'ringle, John Howard and Florence Nightingale was neces- 
to improve them. At the same time new needs were succes- 
ivily discovered and provided for. Medical disjiensarics were 
Hi iij) in France in the 17th century. In London 53 well-known 
ikKior> in 1696 each subscribed £10 for the creation of a free dis- 
pi’iisary w^here they offered their services. Specialized hospitals 
tnr tulxTculosis, cancer, diseases of the eye and diseases of the 
iMr ;ind throat began to be set up in the 18th and early 19th cen- 
The broadening conception of medical treatment also led, 
in the latter part of the 19th century, to the development of “hos- 
pii il social services”: in 1895 the first lady almoner w’as appointed 
1 1 1 hi- Royal Free hospital, London; in the same year a similar post 
•v.i' treated at the Charity hospital, Berlin; and nine years later 
■! i»)st -hospital relief service was organized in New York city. 

Kelii -f of the blind by alms and by shelter had existed in ancient 
‘init .s hut again, efforts to assist them to develop their capacities 
inil to live as far as possible normal lives were not made until 
rdjii\ ely late. In 1749 Denis Diderot suggested that the blind 
«^ui(l he taught to read and write by touch. A satisfactory alpha- 
however, was not achieved until the time of Louis Braille 


' '<j). Subsequently much attention has been given to the mat- 

training and placing blind people. Work for the deaf, for 
‘'hildri^n, for old people and for other dependent or disabled classes 
lollowed a similar course of a more and more discriminating 
ludy of needs and of ways to meet these needs on the part of a 
Cession of public-spirited men and women. 

^ hf-sc forms of charity concentrated chiefly on the individual, 
diaritable effort also concerned itself with the improvement 
‘t the environment — ^with better housing, town planning and the 
‘^''crvation of the beauties of the countryside for the benefit of 
mass of the people. In England, movements to improve the 
•ouNiiig of tjjg pgoj. largely a 19th-century phenomenon; the 
consort was president of an association founded in 1844 
“ Pt^tivide workingmen’s dwellings; and in the 1860s the Peabody 
set up for the same purpose, was followed by others. In 


an allied sphere of work, Octavia Hill in the 1860s invented the 
vocation of housing manager and exercised a remarkable educative 
and social influence upon her tenants. After these efforts to im- 
prove housing the wider principle began to be recalled that the im- 
provement of the environment must take into account not only 
individual houses but also the town as a whole and the country- 
side around it. 

Much charitable work in the early 19th century was carried on 
by individuals and societies having little connection with one 
another. Around the middle of the century, however, it began 
more and more to be felt that this lack of system led to waste 
of effort. Societies worked without adequate knowledge of what 
others were doing and without any proper examination of the 
circumstances of applicants. As a consequence of this feeling, 
a number of co-ordinating and organizing societies were set up 
in various parts of Europe. One of the first and best knovrn of 
these was the Charity Organisation society, London, formed in 
1869, at first called the Society for Organizing Charitable Relief 
and Repressing Mendicity. The aims of this body were avowedly 
to prevent the continuance of indiscriminate relief giving and the 
consequent pauperization of the recipients. Its methods included 
careful inquiries into every case, the submission of written reports 
by the social workers concerned and the careful discussion of facts 
with a view to discovering the causes of distress and planning their 
removal. In its early days the society incurred, rightly or wrongly, 
a considerable amount of antagonism from the working classes on 
account of its alleged harsh and unsympathetic altitude. At the 
.same time there is no doubt that it played an important part in the 
investigation of the causes of poverty and associated ills and in 
the development of casework and other social techniques. It was 
also one of the first to emphasize the necessity of training for 
charitable work. It started training courses for social workers in 
1893, an example which was followed by many other bodies 
throughout the world. Further advances in the systematization 
and effectiveness of charitable work were made during the later 
19th century; thus the first large-scale survey of poverty con- 
ducted on precise methods was begun in London in 1889 by Charles 
Booth and was the forerunner of a host of others in many coun- 
tries which were of immense value in focusing charitable effort. 

The State and Voluntary Effort* — Public social service is, it 
will have been seen, not a new thing ; what was perhaps character- 
istic of the 20th century was the view that it is the function of the 
state as the appropriate organ of society to take systematic meas- 
ures to ensure adequate minimum standards and adequate social 
opportunities for all its members. To do so became possible partly 
through the increased knowledge accumulated as a result of the 
work referred to above. 

Nevertheless, voluntary effort for social service continued to 
play an extremely important part in the 20th century. In Great 
Britain, social ser\dce bodies wholly or mainly independent of gov- 
ernment control existed in astonishing variety — their numbers 
and, therefore, the aggregate of their funds being virtually impos- 
sible to determine accurately. The same richness of voluntary 
effort is found in many other countries : for example in Italy and in 
France, where their vigour is assisted by a widespread distrust of 
centralized bureaucracy; in Denmark, where voluntary effort is 
responsible for most residential institutions for children, for most 
day centres, such as kindergartens, and also for many institutions 
for the special care and rehabilitation of the handicapped ; and in 
the Netherlands, where, as it is a principle to make u.se of volun- 
tary organizations wherever possible, the public agencies supple- 
ment voluntary ones. 

After World War II the future of voluntary charitable effort 
in Great Britain appeared somewhat uncertain. The state took 
over a good deal which formerly was the province of private phi- 
lanthropy. Moreover, costs rose steeply, and taxation and finan- 
cial stringency led to a diminution of income from donations and 
subscriptions. Indeed, many voluntary social service bodies were 
drawing an appreciable proportion of their income from central 
or local government sources in the form of grants-in-aid, payments 
for services and the like. In this way the position and the work 
of voluntary associations became more closely linked than before 
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with those of public sodal services. This change in position and 
function was assisted by legislation that made it cither mandatory 
or permissive for public departments to make use of voluntary 
bodies in carrying out certain duties in the field of social welfare, 
such as, for example, the youth service. It was thus often difficult 
to say where official action ended and voluntary service began. 

Charitable Endowments^ — ^The existence of endowed chari- 
ties in early and mediaeval times was referred to above. After the 
dissolution of the monasteries and the seizure of funds of guilds 
and chantries in England, the Statute of Charitable Uses (43 Eliz. 
4 ( 1601]) was passed to provide for reform of abuses and encour- 
age further charitable gifts. Many trusts were founded in the 1 7th 
and 18th centuries, but, consequent upon widespread maladminis- 
tration by trustees, a movement for reform began in the early 19th 
century. In 1835 a select committee was appointed; resulting 
from its recommendations, an act of 1853 set up the Charity com- 
mission, which had and still had in the early 1950s ^e duty of 
watching over charitable trusts. Its powers and duties included 
those of inquiry into the affairs of a charity, in connection with 
which it could require the production of accounts; control over 
dealings in real estate; removal of trustees (subject to condi- 
tions) ; and the preparation of schemes, under certain conditions, 
where it appeared that the original objects of a trust could not be 
fulfilled. Charity Commissioners for England and 

Wales.) See also Casual Ward ; Pensions ; Poor Law ; Relief ; 
Social Security. 
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UNITED STATES 

The history of charity in the United States, as elsewhere, is one 
of many social, religious and economic theories, influences and 
endeavours, all of which left their imprint on both popular and 
educated thought. The universal principles of Christian doctrine 
which were a fusion of the Jewish and Graeco-Roman philosophies 
obtained. 

The structure of charity organization in the United States had 
its origin largely in the English system; the American poor laws 
followed Engli^ legislation and practice until about the early 
19th century. Most of the states even in the second half of the 
20th century continued to cling to many of the old Elizabethan 
poor law principles in philosophy and practice. The principle of 
settlement or legal residence as a requirement for receiving assist- 
ance still prevailed generally. States had fluctuated in their ad- 
herence to the old English principle of relative responsibility, but 
on the whole it .still had public acceptance. There had never been 
any question of the moral or ethical responsibility to support needy 
close relatives, but in practice the attempt to enforce this as a legal 
obligation had been filled with heartaches, damaged familial rela- 
tionships, costly judicial procedures and withal very little money 
resulting from court action for the support of the dependent 

The English poor law principle of “less eligibility” also con- 


tinued to permeate popular belief regarding charity and public as. 
sistance in the United States— that is, the recipient of charity 
should not receive in assistance more than an amount the lowest 
paid worker can earn. Inherent in this principle is the fear that 
the individual would prefer to receive charity rather than to work. 
This attitude had prevailed especially with reference to the un- 
employed, able-bodied man. 

Yet, experience both in the United States and England had dis 
proved this theory. Experience had shown that assistance whic] 
does not allow the recipient and his family to function as self 
respecting members of the community ten^ to pauperize rathe 
than the contrary. Likewise, when assistance is given in a positivi 
way the recipient is in a better position to become a self-sui^ortinj 
and self-respecting person. 

In the development of U.S. public charitable activity imtil abou 
the middle of the 19th century, there was an almost complete dis 
regard of the effect of charity on the beneficiary. Charity of thii 
early period was largely motivated by communal purposes or clas! 
interests as contrasted with the personal concern and gratificatioi 
of early ecclesiastical charities. 

The growing private charitable activities of this period did nol 
differ much from those of the various governmental bodies sinct 
they, too, were nourished by the mounting wealth of the indus- 
trial middle class. The addition to charitable theory and practice 
of a genuine interest in the individual recipient and of the recog- 
nition of his rights as a person did not come until near the dose 
of the T9th century. 

Individuals such as Joseph Tuckerman, Thomas Eddy, Samuel 
Gridley Howe, Dorothea Dix and Charles Loring Brace made im- 
portant contributions to this new and important concept of charity. 
Early antecedents of modern family service societies likewise con- 
tributed. From the early 1840s until about 1877 these societies 
played major roles in the giving of relief and in charitable reform 
They worked for the breakdown of the old traditional concept of 
the poor as a class apart from the rest of the population. They 
protested against indiscriminate giving of charity and attempted 
to devise methods of preventing it. They worked tow'ard the de- 
velopment of the scientific method in the administration of charity. 
Some of the recommendations of the early societies were quite in 
advance of the times. They proposed to divide the cities into 
small districts, each district to have two or three volunteer visitors 
who were to call on the poor in their own homes, thereby havini! 
close contact with and first-hand knowledge of the applicant and 
later the recipient. Some of the societies proposed to promote 
life insurance and savings banks, to prohibit street begging and 
to establish houses of employment for those who could nol find 
work. They devised a plan whereby all spontaneous charity could 
flow into one channel for distribution. Many of the early attempts 
failed, however, because they lost purpose and direction as they 
gave more attention to agitating for temperance rather than chari- 
table reform, thus tending to confuse moral objectives with the 
relief of physical want. 

Efforts at charitable reform continued, however, and in i^ll 
the Charity Organization Societies movement started. Its objec- 
tives included co-operation between all charitable agencies in a 
local community; full and accurate knowledge of individuals re- 
ceiving .service; adequate and prompt relief; employment for an 
able and willing to work; establishment of relations of [lersonsu 
interest and symjjathy between the poor and the well-to-do; and 
collection and dissemination of knowledge about administration 
of charity. The study of causes of individual failure to adjust ^ 
family or to the social environment led the Charity Organizati^ 
societies to the realization that help must come from persons 
had studied social sciences and the available knowledge of human 
relations. This realization hastened the transition from ^ 
by volunteer friendly visitors to one carried on more and more ) 
salaried workers with professional training. 

Types. — By the second half of the 20th centui^ the 
activities of individuals varied greatly in the United 
many people, charity was little more tl^n a series of 
activities described vaguely as doing good or as helping 
giving clothing or baskets of food to the poor at Christmas, 
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Voiding free medical and dental care for the sick poor and 
I'lothing and recreation for poor children. Others might not give 
food, clothing or money directly to the beneficiary but rather give 
their personal contributions to a social agency which in turn 
s(>rved the needy person. Others, as members of a church, might 
contribute to the operation of a charitable institution maintained 
hv the church. Clubs or other social organizations might sponsor 
entertainments to raise money for various charitable purposes. 
While the philosophy inherent in public assistance was not funda- 
mentally the same as the traditional concept of private charity, 
public relief was still popularly confused wi^ charity. The scope 
of charity had undergone many changes with regard to potential 
beneficiaries, and the types of benefits had reflected the changing 
social standards of the communities. To some individuals, the 
giving of charity may involve a real personal feeling of responsi- 
bility with an attempt to understand and meet the needs of those 
who receive charity regardless of the form it takes or the way in 
which it is administer^. Modem social work practice indicated 
that those who are most understanding of the emotional and psy- 
chological needs of people and the problems involved in receiving 
charity are willing to have social agencies with professionally 
trained staffs give the service and financial assistance to the re- 
ci})ient. The individual donor may implement his own charitable 
impulses not only by giving money to the agency but by such vol- 
untary activity as serving on committees of the social agency. 

By mid-20lh century in the United States, individuals only 
rarely sought out the beneficiaries of their own charitable acts. To 
organize charity is to give to it an ordered nature and definite pur- 
pose and to associate members of the community together for the 
puri»osc. Private charitable giving for welfare purposes in the 
I'nited States is largely channeled through the community chest 
or some similar agency which is organized to collect voluntary 
, contributions through a single annual campaign. Through some 
j such organization as the Council of Social Agencies, welfare and 
I health services are co-ordinated to prevent duplication and over- 
lapping of services. 

Religious Charities^ — ^The profession of the Roman Catholic 
faith obligates the communicant to works of charity. The basic 
Catholic theory for social service is stimulated in every phase 
of the church organization. The world-wide structure of the 
church permits universal teaching regarding charity to be brought 
to every individual member of the church. Each parish, diocese 
and province recognizes the corporate responsibility for social 
service. The standards of modem scientific social work are ac- 
cepted in general by Catholic social work up to the beginning of 
the supernatural element, which is always regarded as superior 
and implies the highest kind of inspiration and aspiration for the 
sendees to others. 

The title Catholic Charities is usually used to designate the 
federation of the Catholic social services in a diocese. This is 
the official agency of the bishop which plans, directs and co- 
ordinates all charitable activities in the diocese. It is customary 
to delegate the actual administration of the Catholic Charities to 
; a priest trained in social work. 

I Jewish social work has its origins in biblical injunctions and 
( practice. While these practices were modified to meet changing 
needs, (he old traditions persisted. The scope and structure of 
Jewish social work is determined largely by the character of the 
Jewish population and by the community in which they live; 
there is no hierarchy as in Catholic social work and the local agency 
autonomous and fully independent. In earlier days, jewi^ 
agencies took pride in taking care of their own, but later they ac- 
cepted the belief that most of the needs of people must be met 
py public welfare and that the main function of Jewish social work 
to Supplement governmental services. In many ways the basic 
C()rc (if Jewish social service is the following statement from the 
a mud; “The noblest charity is to prevent a man from acceptmg 
alms are to enable a man to dispense with 

^ntestant churches also offer a variety of social services, but 
basic theological teaching is that members should support, 
*'ancialJy and morally, not only their own church agencies, but 


also those of the general community which are nonsectarian in 
nature. The organized social services of the Protestant churches 
are manifestations, in varying degrees, of the following religious 
motives: Christian charity and the persona] concern of the church 
for its own people; the evangelistic hope that the religious life of 
the individual given service will be strengthened; and a widely 
humanitarian and democratic concern for the welfare of people 
and the general improvement of society and the concqpt of good 
works. 

Child and Family Welfare^— -There are many areas in which 
organized U.S. private social work functions, but in general, th^ 
may all be classified either as: (i) child welfare services; or 
(2) services to families and adults. The great concern over the 
welfare of children was expressed in the several White House con- 
ferences called by different presidents of the United States. The 
first conference in 1909 was chiefly concerned with the problems 
of neglected, dependent and handicapped children. Out of that 
conference came the United States children’s bureau, established 
to study the needs of children and to set standards for children’s 
services. Thereafter, White House conferences were called every 
ten years by the president, each one studying children’s neette 
from increasingly broad perspectives. In 1950, for example, 
more than 5,000 adults and youths gathered in Washington, D.C., 
to consider the needs of children in the United States and terri- 
tories. Two documents, the Children’s charter in 1930, and the 
Pledge to Children in 1950, represented the philosophy of a na- 
tion toward its children. 

Services to families and individuals comprise the second large 
area of U.S. welfare. As stated earlier, the antecedents of the 
private family welfare agency in the United States played an im- 
portant role historically in meeting the needs of people and in 
the organization of charity. As the need for better trained workers 
became apparent, training courses for staff workers were organized 
by some of the larger societies. In 1898 the New York City Com- 
munity Organization society inaugurated the New York School 
of Philanthropy, first professional school of social work. The 
modem family service agency is a highly specialized treatment 
agency offering its services on a selective basis to families with 
problms of emotional and personality adjustments rather than 
mainly financial needs. 
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CHARITY COlOaSSIONERS FOR ENGLAND 
AND WALES. As a result of the reports of a committee of the 
house of commons appointed in 1816 on the motion of Henry 
(afterward Lord) Brougham, four successive statutory commis- 
sions were appointed between 18x8 and 1835, the fourth expiring 
on July X, 1837. The reports of these commissions are known as 
the Parliamentary Rqxxrts of the Former Commissioners for In- 
quiring Concerning Charities. They form the main source of in- 
formation about charities then in existence. There followed many 
attempts to pass legislation to give effect to the suggestions made 
by the members of the fourth commission in their final general 
report and by a select committee of the house of commons ap- 
pointed in 183s to examine the reports of the statutory commis- 
sions so far as then publish^. In 1853 the first Charitable Trusts 
act was passed, which established the Board of Charity Commiz- 
doners for England and Wales. 

Under the 1853 act and the Charitable Trusts Amendment act 
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1S55, the functions of the charity commissioners were: (i) to in- 
quire into the administration of charities; (2) to give advice to 
trustees of charities; (3) to assist trustees in developing the prop- 
erty and in executing the trusts of charities by supplementing 
their powers where defective; (4) to control the action of the 
trustees of charities in dealing with the corpus of endowments, 
the commissioners’ consent being required to sales, mortgages and 
long leases of land; (5) to control the taking of legal proceedings 
on behalf of charities, so as to prevent unnecessary litigation and 
its attendant cost; (6) to secure the rendering of annual accounts. 
Later, various statutes conferred additional functions on the 
commissioners. 

The object of the Charitable Trusts acts, 1853 to 1939, was to 
secure the belter administration of endowed charities. The acts 
accordingly provided for control of dealings with capital endow- 
ments, required the rendering by trustees of annual accounts, gave 
the charily commissioners wide powers of inquiry and provided 
means of vesting property, appointing and removing trustees and 
remodelling trusts without resort to expensive legal proceedings. 
The charily commissioners were not themselves empowered, how- 
ever, to administer or manage charitable trusts. Educational char- 
ities were made subject to the jurisdiction of the minister of 
education. 

The Official Trustee of Charity Lands, a corporation sole, was 
constituted to hold charity lands which might be vested in him 
by a court of competent jurisdiction or by an order of the charity 
commissioners. The Official Trustees of Charitable Funds, who 
are incorporated, were constituted to hold stocks, shares securi- 
ties and monies belonging to charities. On Dec. 31, 1952, they 
held a tola) of £119,707,852. These were holding trustees only 
and could not enter into the administration or management of any 
charity. 

CHARIVARI, a French term of uncertain origin, but prob- 
ably onomatoj)ocic, for a mock serenade, “rough music,” made by* 
beating on kettles, fire irons, tea trays or tin pans. The charivari 
was anciently in France a regular wedding custom, all bridal 
couples being thus serenaded. Later it was reserved for ill- 
assorted and unpopular marriages and as a mockery for all who 
were unpopular. At the beginning of the T7lh century, wedding 
charivaris were forbidden by the council of Tours, but the cus- 
tom still lingers in rural districts. The French of Louisiana and 
Canada introduced the charivari into America, where it became 
known' under the corrupted name of “shivaree.” 

CHARKHARI, a town in southern Uttar Pradesh, India, 
40 mi. W. of Banda. The population in 1941 was 12,638. 

Ghee and cloth fabrics arc produced there. 

Charkhari was the capital of the former Indian state of the same 
name in the Bundelkhand agency of Central India. The state, 
which was surrounded on all sides by other states of Central India 
except near the town of Charkhari, where it met the former United 
Provinces, was founded by Bijai Bahadur, a samd being granted 
him in 1804 and another in 1811. 

In 1948 the state of Charkhari became part of the new state of 
Vindhya Prade.sh, and two years later a detached part was merged 
with a district of Uttar Pradesh. 

CHARLATAN, originally one who “patters” to a crowd to 
sell his wares (Ital. ciarlatano, from ciarhre, to chatter), like a 
“cheap- jack” or “quack” doctor— “quack” being similarly derived 
from the noise made by a duck; so an impostor who pretends to 
have some special skill or knowledge. 

CHARLEBIAGNE LEGENDS. Innumerable legends soon 
gathered round the memory of the great emperor. He was repre- 
sented as a warrior performing superhuman feats, as a ruler dis- 
pensing perfect justice, and even as a martyr suffering for the 
faith. It was confidently believed towards the close of the loth cen- 
tury that he had made a pilgrimage to Jerusalem; and, as in the 
case of many other great rulers, it was reported that he was only 
sleeping to awake in the hour of his country’s need. The legendary 
Charlemagne and his warriors were endowed with the great deeds 
of earlier kings and heroes of the Frankish kingdom, for the ro- 
mancers were not troubled by considerations of chronology. 
National traditions extending over centuries were grouped round 


Charlemagne, bis father Pippin, and his son Louis. The history 
of Charles Martel especially was absorbed in the Charlemagne 
legend. But if Charles’s name was associated with the heroism of 
his predecessors he was credited with equal readiness with the 
weaknesses of his successors. In the histories of the wars with 
his vassals he is often little more than a tyrannical dotard, who 
is made to submit to gross insult. This picture of affairs is 
drawn from later times, and the sympathies of the poet are gen- 
erally with the rebels against the monarchy. 

Charlemagne’s wars in Italy, Spain and Saxony formed part of 
the common epic material, and there arc references to his wars 
against the Slavs; but especially he remained in the popular mind 
as the great champion of Christianity against the creed of Moham- 
med. In 1164 Charles was canonized; yet this gave him no 
real claim to saintship, but his festival was observed in some places 
until comparatively recent times. Charlemagne was endowed with 
the good and bad qualities of the epic king, and as in the case of 
Agamemnon and Arthur, his exploits paled beside those of his 
chief warriors. These were not originally known as the peers 
famous in later Carolingian romance. The peers numbered 12 
most probably by analogy with the 1 2 Apostles. The lists of them 
are very various, but all include the names of Roland and Oliver. 
The chief heroes who fought Charlemagne’s battles were Roland; 
Ganelon, afterwards the traitor; Turpin, the fighting archbishop of 
Reims; Duke Naimes of Bavaria, the wise counsellor who is al- 
ways on the side of justice; Ogier the Dane, the hero of a wholi 
series of romances; and Guillaume of Toulouse, the defender 0 
Narbonne. 

The defeat of Ronccsvalles, which so deeply impressed the pop 
ular mind, has not a corresponding importance in real history. Bu 
it chanced to find as its exponent a poet whose genius estabiishec 
in the Chanson de Roland (see Roland, Legend of) a model fo 
his successors, and definitely fixed the type of later heroic poems 
The other early chansons to which reference is made in Rolatu 
are Aspremont, Enfances Ogier, GuitecUn, Balan, relating t( 
Charlemagne’s wars in Italy and Saxony. Basin or Carl et Ele 
gast (preserved in Dutch and Icelandic), the Phkrinage de Charle 
magne and Le Couronnement Looys also belong to the heroii 
period. Tlie purely fictitious and romantic tales added to the per 
sonal history of Charlemagne and his warriors in the 13th centurj 
are inferior in manner, and belong to the decadence of romance 
The old tales, very much distorted in the 15th century prosi 
versions, were to undergo still further degradation in i8th centuri 
compilations. 

According to Berte aus grans pies, in the 13th century remattie 
ment of the Brabantine trouvbre Adenet le Roi, Charlemagne 
the son of Pippin and of Berte, the daughter of Flore and Blanche- 
fleur, king and queen of Hungary. Mamet (12th century) and the 
kindred poems in German and Italian relate the enfances (youth- 
ful exploits) of Charlemagne. He delivered Rome from the besieg- 
ing Saracens, and returned to France in triumph. But his wife 
Galiennc, daughter of Galafre, whom he had converted to the 
Christian faith, died on her way to rejoin him. Charlemagne then 
made an expedition to Italy (Enfances Ogier in the Veneliai] 
Charlemagne, and the first part of the Chevalerie Ogier de Dan- 
nemarche by Raimbert of Paris, 12th century) to raise the siege 
of Rome, which was besieged by the Saracen emir Corsublc. 
Aspremont (12th century) describes a fictitious campaign against 
the Saracen King Agolant in Calabria, and is chiefly devoted to the 
enfances of Roland. The wars of Charlemagne with his vassals are 
described in Girart de Roussillon, Renaut de Montauban, Huon de 
Bordeaux, and in the latter part of the Chevalerie Ogier, which 
belong properly to the cycle connected with Doon of Mayence, 

The legend of the pilgrimage of Charlemagne to the Holy 
Sepulchre probably originated in a desire to authenticate the relics 
in the abbey of Saint Denis, supposed to have been brought to 
by Charlemagne, and is preserved in a X2th-century romance, 
Pblerinage de Charlemagne, The legend of the conquest of 
morica is preserved in Aiqidn (12th century). La destruction if 
Rome is a 13th-century version of the older chanson of the emif 
Balan, who collected an army in Spain and sailed to Rome. 'Tb^ 
defenders were overpowered and the city destroyed before tb® 
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advent of Charlemagne, who, however, avenged the disaster by a 
great battle in Spain. The romance of Fkrabras (13th century) 
was one of the most popular in the 15th century, and by later 
additions came to have pretensions to be a complete history of 
Charlemagne. Otinel (13th century) is also pure fiction. VEntrie 
eft Espagne, preserved in a 14th-century Italian compilation, relates 
the beginning of the Spanish War, the siege of Pampeluna, and the 
legendary combat of Roland with Ferragus. Charlemagne’s march 
on Saragossa, and the capture of Huesca, Barcelona and Girone, 
gave rise to La Prise de Pampelune (14th century, based on a lost 
chanson) \ and Gm de Bourgogne (12th century) tells how the 
children of the barons, after appointing Guy as king of France, set 
out to find and rescue their fathers, who are represented as having 
been fighting in Spain for 27 years. The Chanson de Roland re- 
lates the historic defeat of Roncesvalles on Aug. 15, 778, and 
forms the very crown of the whole Carolingian legend. The two 
i3Lh-century romances, Gaidon and Anseis de Carthage^ contain a 
purely fictitious account of the end of the war in Spain, and of the 
establishment of a Frankish kingdom under the rule of Anseis. 
Chtirlcmagiie was recalled from Spain by the news of the outbreak 
of the Saxons. The contest between Charlemagne and Widukind 
(Guiteclin) offered abundant epic material. Unfortunately the 
original Guiteclin is lost, but the legend is preserved in Les Saisnes 
(r. 1300) of Jehan Bodel, which is largely occupied by the loves 
oi llaudouin and Sibille, the wife of Guiteclin. The adventures of 
lilanrhcfleur, wife of Charlemagne, form a variation of the com- 
niun tale of the innocent wife falsely accused, and are told in 
Utiaiire and in the extant fragments of La Reine Sibille (14th cen- 
tury). After the conquest of the Saracens and the Saxons, the 
defeat of the Northmen, and the suppression of the feudal revolts, 
the emperor abdicated in favour of his son Louis {Le Couronne- 
ment Looys, 12th century). Charles’s harangue to his son is in the 
best tradition of epic romance. The memory of Roncesvalles 
haunts him on his death-bed, and at the moment of death he has a 
vision of Roland. 

The mythic element is practically lacking in the French legends, 
but in Germany some part of the Odin myth was as.sociated with 
('harles’s name. The constellation of the Great Bear, generally 
ahsuiiated with Odin, is Karlswagen in German, and Charles’s 
W ain in English. There were mediaeval chroniclers who did not 
(oar to assert that Charles rose from the dead to take part in the 
(Tusades. In the ms. Annales 5 . Stephani Frisingenses (isth cen- 
tury), which formerly belonged to the abbey of Weihenstephan, 
and is now at Munich, the childhood of Charlemagne is practically 
tin* same as that of many mythic heroes. This work, generally 
known as the chronicle of Weihenstephan, gives among other leg- 
ends a curious history of the emperor’s passion for a dead woman, 
caused by a charm given to Charles by a serpent to whom he had 
rendered justice. The charm was finally dropi)ed into a well at Aiz, 
which thenceforward became Charles’s favourite residence. The 
story of Roland’s birth from the union of Charles with his sister 
Oilles, also fourid in German and Scandinavian versions, has 
abundant parallels in mythology, and was probably transferred 
from mythology to Charlemagne. 

The Latin chronicle, wrongly ascribed to Turpin (Tilpinus), 
bishop of Reims from 753 to 800, was in reality composed by a 
Frenchman between 1140 and 1150. Alberic Trium Fontium, a 
monk of the Cistercian monastery of Trois Fontanes in the diocese 
of Chalons, embodied much poetical fiction in his chronicle (c. 

A large section of the Chromque rimie (c. 1243) of 
Fbilippc Mousket is devoted to Charlemagne’s exploits. At the be- 
ginning of the 14th century Girard of ^iens made a dull com- 
pilation known as Charlemagne from the chansons de gesls, au- 
thentic history and the pseudo-Turpin. La Canqueste que fit le 
srand roi Charlemaigne es Espaignes (pr. 1486) is the same work 
^ the prose compilation of Fierabras (pr. 1478), and Caxton’s 
hf of Charles the Greta (1485). 

'i he Charlemagne legend was fully developed in Italy, where it 
^ to have later a great poetic ^velopment at the hands of 
Boiardo^ Ariosto and Tasso, There are two important Italian com- 
pilations, ms. XIII. of the library of St. Mark, Venice (c. 1200), 
the ReaE di Francia (c. 1400) of a Florentine writer, Andrea 


da Barberino (b. 1370), edited by G. Vandelli (Bologna, 1892). 
The six books of this work are rivalled in importance by the ten 
branches of the Norse KarUmagnus saga, written under the 
reign of Haakon V. This forms a consecutive legendary history of 
Charles, and is apparently based on earlier versions of the French 
Charlemagne poems than those which we possess. It thus furnishes 
a guide to the older forms of stories, and moreover preserves the 
substance of others which have not survived in their French form. 

A popular abridgement, the Reiser Karl Magnus Krordke (pr. 
Malmo, 1534), drawn up in Danish, serves in some cases to com- 
plete the earlier work. The 2,000 lines of the German Kaiser- 
chromk on the history of Charlemagne belong to the first half of 
the 1 2th century, and were perhaps the work of Conrad, the poet 
of the Ruolantes Liet, The German poet known as the Strieker 
used the same sources as the author of the chronicle of Weihen- 
stephan for his Karl (c. 1230). The earliest important Spanish 
version was the Chronica Hispaniae (c. 1284) of Rodrigo de 
Toledo. 

The French and Norman-French chansons circulated as freely 
in England as in France, and it was therefore not until the period 
of decadence that English versions were made. The English 
metrical romances of Charlemagne are: — Rowlandes Song (15th 
century) ; The Taill of Rauf CoUyear (c. 1475, pr. by R. Lck- 
preuik, St. Andrews, 1472), apparently original; Sir Ferumbras 
(c. 1380) and the Sowdone of Babylone (c. 1400) from an early 
version of Fierabras; a fragmentary Roland and Vemagu (Fer- 
ragus) ; two versions of Otuel (Otinel) ; and a Sege of Melayne 
(c. 1390), forming a prologue to Otinel unknown in French. 

For the historical Charlemagne see Charles the Great. 
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cycle of romance are J. Bcdier, Les Ugendes ipiques (4 vol., ic)08«-xa) 
and La Chanson de Roland (1927)* Rud for the German legend, vol. 
iii. of H. F. Massmann’s cd. of the Kaiserchronik (Quedlinburg, 1849- 
54). The English Charlemagne Romances were edited (extra scries) 
for the Early Eng. Text Soc. by Sidney J. Hcrrtagc, Emil Ilausknecht, 
Octavia Richardson and Sidney Lee (1879-81), the romance of Duke 
Muon of Bordeaux containing a general account of the cycle by Sidney 
Lee; the Karlamagnussaga, by C. R. Unger (Christiania, 1S60), see 
also G. Paris in Bibl, de VEcole des Charles (1864-65). For individual 
chansons see L. Gautier, Les Epopies fran^aises (new ed. rqio etc.) 
and J. Bidier, op, cU,, to which the following should be added; A. 
Thomas, VEntrie d’Espagne (Societ6 des Anciens Textes Franqais, 
1913) ; L. Brandin, La Chanson d^Aspremont (1923-24), and Sir Otuel, 
ed. S. J. Heritage (EJETS., x88o). For the Carolingian romances 
relating to Roland, see Roland, Legend of; Les Saisnes, cd. F. Michel 
(1839) ; The Sege of Melame, introductory to Otinel, preserved in Eng- 
lish only (ed. EE.TS., 1880) ; Simon de Pouille, analysis in Epop. fr. 
(iii. pp. 346 509.) ; Voyage de C. a Jirusalem, ed. £. Koschwitz (Heil- 
bronn, 1879). For the chronicle of the Pseudo-Turpin, see an edition 
by Castets (Paris, 1881) for the “Sociit6 des langues rumanes,” and 
J. B6dicr in Ligendes epiques, t. iii. The Spanish versions of Caro- 
lingian legends arc studied by Milk v Fontanals, De la poesia heroico* 
popular casiellana (Barcelona, 1874). (L. B.) 

CHARLEMONT, JAMES CAULFEILD, ist Earl or 
(1728-1799), Irish statesman, son of the third viscount Charle- 
mont, was bom in Dublin on Aug. 18, 1728, and succeeded his 
father as fourth viscount in 1734. Lord Charlemont is histori- 
cally interesting for his political connection with Flood and Grat- 
tan. For various early services in Ireland he was made an earl 
in 1763, but he disregarded court favours and cordially joined 
Grattan in 1780 in the assertion of Irish independence, beiz^ 
chosen commander-in-chief of the volunteer force. He was presi- 
dent of the volunteer convention in Dublin in November 1783, 
and was a strong opponent of the proposals for the Union. Lord 
Charlemont was a cultivated man, with liberal and artistic tastes, 
and his house was a centre of literary society in Dublin. He died 
on Aug. 4, 1799. 

See F. Hardy, Memoirs of the political and private life of James 
CaulfeUd, Earl of Charlemont (1810; and ed., 18x2) ; Original Letters, 
prindpally from Lord Charlemont, . • . Edmund Burke, ... etc. 
U8ao). 

CHARLEROI (Carolus Rex), a town in the pro^ce of 
Hainaut, Belgium. Pdp. (1939) 28,183. It was founded in 1666 
on the site of a viUage called Chamoy, by the Spanish governor 
Roderigo, and named after his sovereign Oiarles II. of Spain. 
Charleroi is the centre of the chief coalfield of Belgium, with im- 
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portant metallurgical and glass industries. It is connecjted by canal 
with Brussels, and from its position on the Sambre communicates 
by water with France. It was ceded soon after its foundation to 
France by the treaty of Aix-la-Chapelle, and Vauban fortified it. 
During the French occupation the town was considerably extended, 
and its fortifications strengthened to resist the attacks of William 
of Orange. In 1794 Charleroi again fell into the hands of the 
French, and it was dismantled by them. In 1816 it was re-fortified 
under Wellington’s direction, but was finally dismantled in 1859. 
Parts of the old ramparts are left near the railway station. The 
battle of Charleroi (Aug. 22-23, 1914) was fought between Ger- 
man and French troops. In World War II, Charleroi was occupied 
bv the Germans soon after the fall of Namur in May 1940. 

CHARLEROI, a borough of Washington county, Pennsyl- 
vania, U.S.A., on the Monongahela river, 29 mi. S. of Pittsburgh; 
served by the Pennsylvania railroad. The population in 1950 
was 9,864 and was 10,784 in 1940 by the federal census. It is 
in the “Pittsburgh” coal field, and has important manufactures 
of glass products (Coming Glass works). Charleroi was founded 
in 1S90 and named for Charleroi, Belgium, whence some of the 
city’s early glassworkers emigrated. 

CHARLES, a masculine proper name (Fr. Charles; Span. 
Carlos; Ital. Carlo; Ger. Karl)^ meaning originally “man.” It 
has been borne by many European sovereigns and princes. 

CHARLES (1 52 S“iS 74 )i cardinal of Lorraine, French states- 
man, was the second son of Claude^ of Lorraine, duke of Guise, 
and brother of Francis, duke of Guise. He was archbishop of 
Reims in 1538 and cardinal in 1547. At first he was called the 
cardinal of Guise, but in 1550, on the death of his uncle John, 
cardinal of Lorraine, he in his turn took the style of cardinal of 
Lorraine. A master of intrigue, he was, like all the Guises, ambi- 
tious and devoid of scruples. With his brother, Duke Francis, 
the cardinal was all-powerful during the reigns of Henry 11 . and 
Francis II.; in 1558 and 1559 be was one of the negotiators of 
the treaty of Cateau-Cambr6sis; he persecuted the reformers 
pitilessly and helped to provoke the crisis of the wars of re- 
ligion. The death of Francis II. deprived him of power, but 
he remained one of the principal leaders of the Catholic party. 
In 1561, at the Colloquy of Poissy, he was commissioned to reply 
to Theodore Beza (g.v.). In 1562 at the Council of Trent, he at 
first defended the rights of the Galilean Church against the pre- 
tensions of the pope; but after the assassination of his brother 
he approached the court of Rome, and on his return to France he 
endeavoured, in vain, to obtain the promulgation of the decrees 
of the council (1564). In 1567, when the Protestants took up 
arms, he hdd for some time the first place in the king’s council, 
but Catherine de* Medici soon grew weaiy of his arrogance and in 
1570 he had to leave the court. He endeavoured to regain favour 
by negotiatmg at Rome the dispensation for the marriage of Henry 
of Navarre with Margaret of Valofa (1572). He died on Dec. 26, 
1 S 74 » tbe beginning of the reign of Henry III. 

A large amount of correspondence is preserved in the Bibliothique 
Nationale. 5 ef also J. J. Guillemin, Le Cardinal de Lorraine (1847) ; 
Ren6 de Bouill6, Histoire des dues de Guise (1849) » H, Fomeron, 
Les Guises et leur ipoque (1877) ; H. N. Williams, The Brood of False 
JLorrasne (19x8). 

CHARLES, ST., called The Good (le Bon), or The Dane 
(tf. 1084—1127), count of Flanders, was the only son of St. Canute 
or lE^ut IV., king of Denmark, by Adela, daughter of Robert the 
Frisian, count of Flanders. On the assassination of Canute in 
1086, his widow fled to Flanders, with her son. Charles was 
brought up by his mother and grandfather. Robert the Frisian, 
on whose death he did great services to his imcle, Robert II., and 
his cousin, Baldwin VII., counts of Flanders. Baldwin died of 
a wound in 11x9, and, having no issue, left his countship by wiU 
to Charles the Dane. Charles had to fight for his heritage, but 
he soon won. and secured his position by his clemency. He de- 
voted himself to the welfare of his subjecU, and exerted himself 
in the cause of Christianity, both by his bounty and by his ex- 
ample. He well deserved the surname of Le Bon, He refused the 
crown of Jeru^em on the death of Baldwin, and in 1125 nomina- 
tion as a candidate for the imperial crown in succession to Henry 
V. He was murdered while praying in the church of St. Donatian 


at Bruges on Mardi a, 1x27, because, by throwing open granaries 
there in a famine, he had broken the merchants’ monopoly. 

See J. Pemeel, Histoire du Rigne de Charles le Bon, prieidi dun 
risumi de r histoire de Fhndres (BnuselB, 1830), and Charles le Bon 
Comte de Flandre (Lille, 1853). 

CHARLES THE GREAT (Charlemagne), king of the 
Franks and emperor, bom April 2, 742 or 743, was the eldest son 
of Pepin III. by Berta (Bertrada), daughter of Charibert of 
Laon. At that date the Franks were governed by Pepin and his 
brother Carloman, who ruled as mayors of the palace under a 
faineant Merovingian king. By the abdication of Carloman, in 
747, Pepin became sole ruler, as his father Charles Martel had 
b^n. In 751 Pepin deposed the last Merovingian (Childeric ITI.) 
and himself assumed the Frankish crown, with the approbation 
of Pope Zacharias. In 754 Pope Stephen II. visited Pepin at 
Paris and anointed him as king, together with his two sons, 
Charles and Carloman. Between these two the kingdom was 
equally divided by Pepin on his death-bed (768), Charles receiv- 
ing Austrasia, Neustria and western Aquitaine. Tbis arrangement 
was displeasing to his junior, who perl^ps claimed the whole in- 
heritance on the ground that he was bom after their father’s 
coronation (751). In 769 Charles suppressed an Aquitanian ris- 
ing, led by the aged Duke Hunold, and received the submission of 
Lupus, duke of Gascony, although Carloman declined to give any 
assistance. In 770 Charles married the daughter of Desiderius, 
king of the Lombards, probably to strengthen the influence which 
Pepin HI. had acquired in Ital^n politics. But in 771 he repudi- 
ated the Lombard princess and married Hildegarde, a Suabioo 
lady, who became the mother of his three legitimate sons, 
Charles, Pepin and I..ewis. Desiderius naturally resented the slight 
put upon his daughter and seized the first opportunity of revenge. 
This presented itself in 771, when King Carloman died and 
Charles, in accordance with Frankish law, appropriated the vacant 
kingdom to the exclusion of his brother’s infant sons. Their 
mother, Queen Gerberga, fled with them to the court of Desider- 
ius, who announced his intention of supporting their claims and 
vainly urged the pope to crown them (772). Hadrian, who bad 
lately succeeded Stephen II., endangered the safety of the papal 
States by refusing this demand, since Charles was preoccupied 
with his first Saxon campaign, and Desiderius plundered and con- 
quered at his will in central Italy. But in the autumn of 772 
Charles gave ear to Hadrian’s appeal for help, and demanded sat- 
isfaction from the Lombards for himself and for the pope. Since 
Desiderius was defiant, the Frankish host was summoned to meet 
at Geneva in May 77^ From Geneva the main army, led by 
Charles himself, mardfed over the Mt. Cenis to Susa, where it 
encountered the Lombard army, under Desiderius, holding a for- 
tified position, and was brought to a halt. Meanwhile a second 
Frankish army, which had crossed the Great St. Bernard, threat- 
ened the communications of the Lombards, who as soon as they 
perceived their danger fell back in haste, some to Pavia and 
others to Verona. Verona surrendered to the Franks in the winter 
of 773 '” 774 » aod here the nephews of Charles-fell into his hands 
Their fate is uncertain, but they troubled him no more. Pavia 
was reduced, after a long blockade, in the following summer. 
Desiderius, who was found there, ended his days as a monk at 
Corbie on the Somme. After the fall of Pavia Cbaries took At 
title of king of the Lombards. Frankish garrisons and Frankial 
officials were established at Pavia and in other cities of the kinf 
dom. But some of the Lombard dukes in north and central lUb 
were allowed to remain in office as vassals of the conqueror. 
ducal house of Benevento remained de facto independent, thoup 
in 788 the reigning duke agreed to pay an annual tribute, to 
his charters by the regnal years of Charles, and to inscribe A 
nme of Charles upon his coinage. C!harles abstained from mm 
dling with the Greek possessions in south Italy— Calabria, ApoM 
Naples, Salerno, Amalfi. But later in his reign he acquired to 
Gr^ provinces of Venetia, Istria and Dalmatia. His rclauos 
with the papacy were defined during a visit which he paid to Rom 
at the Easter feast of 774. He was then acclaimed as Patricia® 0 
the Romans, and he confirmed the so-called Donation of 754 
which his father had guaxanteed to the papacy ancient and 
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ful possessions in Italy. The teit of the Donation only survives 
in a corrupt and interi^lated copy. It c^ot have been precisely 
worded since Hadrian and Charles, who were otherwise good 
friends, differed sharply about its interpretation. As Patridan, 
Charles claimed the ric^t of hearing appeals from the Roman 
law-courts, and he exacted an oath of allegiance from the Romans 
when Hadrian’s successor was elected, though he did not interfere 
with the election. In 800 he presided over the tribunal before 
which Leo III. purged himself of various accusations. But it was 
Lewis the Pious who first established (in 824) the right of the 
emperor to supervise the temporal a^ninistration of the pope 
through an envoy permanently residing in Rome. 

From 774 to 799 Charles was at war with the Saxons, a heathen 
race whose lands lay east of the Rhine and north of Hesse and 
Thuringia. Though troublesome neighbours of the Franks they 
had become tributaries of Pepin HI. in 758, and the Frankish 
annalists do not explain the first Saxon war of Charles (in 772) 
by reference to any provocation that he had received, llieir 
paganism may have been their chief offence; the chief event of 
the campaign was the destruction of the sacred pillar Irminsul, 
together with its grove and temple. The Saxons retaliated by 
raiding Hesse while Charles was absent in Italy, and on his re- 
turn. in 775, he opened a war of conquest which was only com- 
pleted in the 14th campaign. There was no cohesion between the 
Saxon tribes, and they were much inferior to the Franks in mili- 
tary science and equipment. But their country had strong natural 
defences (the hills and forests of the Teutoburger Wald and the 
Harz country, the Weser and the Elbe with their tributary 
streams) which made it difficult for the Franks to invade rapidly 
or to retreat with impunity. The Frankish host was only available 
in the summer months, and it was difficult to find garrisons for 
conquered districts. The Saxons usually offered submission when 
they were attacked in force, and retailed again when Charles 
withdrew' his forces. He did not make his difficulties lighter when 
he insisted that those who submitted should accept baptism. His 
chief opponent was the Westphalian chieftain Widukind who, in 
778. raided the east bank of the Rhine up to Coblenz, and, in 782, 
destroyed a Frankish punitive force in Saxony. The second of 
these exploits was atrociously revenged in the massacre of Ver- 
den, where Charles put to the sword no less than 4,500 Saxon 
captives in one day. In 785 Widukind submitted upon terms and 
was baptized, after Charles had wintered in Saxony, and had har- 
ried the land continuously for some months. After this year the 
chief centres of resistance were the marshes on the left bank of 
the lower Elbe and Nordalbingia (Schleswig). To these districts 
Charles applied in 799 and 804 a policy of deportations, trans- 
planting combatants and non-combatants alike to other parts of 
his empire. He legislated for the conquered lands on more than 
one occasion. His Capituhtio de Partibus Saxamae (probably of 
7S5) denounces penalties of the severest kind against idolaters 
and those who wrong churches or ecclesiastics; it also obliges the 
whole population to pay tithes to the Church. His Capitulare 
Saxonicum (797), issued after consultation with representatives 
of the Saxons, modifies in some respects the customary law of 
the race, to make it conformable with Frankish law. The custom- 
ary law itself is recorded in his Lex Saxonum, of uncertain date. 
Charles founded in Saxony the bishoprics of Munster, Minden, 
Osnabriick, Paderbom and Bremen. He appointed Saxon nobles 
as his counts, and required them to hold law-courts in the Frank- 
ish manner. He directed the clergy to report to himself those 
counts who perverted the course of justice. In or before 797 be 
began to send his missi domimei to perambulate in Saxony. No 
public assembly of the Saxons was lawful unless convoked by 
fhese officials. Under this system Saxony was tranquil after 804. 
Ill the lilnth century the Saxons, while retaining much of their 
Pnmitive law and culture, became fervently Christian and thor- 
oughly reconciled to Frankish rule. 

Bavaria was annexed by Charles more easily and earlier than 
J'wsilo, the last Bavarian didbe of the Agilolfing line le- 
veci the duchy in 748 from the hands of Pepin IH., to whom 
fealty; but he persistently absented himself 
m the annual assemUyi and took no part in the campaigns of 
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Pepin or of Charles. Under pressure he renewed his fealty in 781 
and 787. But on the second occasion he only took the oath when 
the Frankish host was on the march to invade Bavaria, and in 788 
he was indicted before* the assembly for conspiring with the 
Avars. His life was spared, but he was relegated to a monastery, 
and Bavaria was divided between Frankish counts. In the 9th 
century the Bavarians were the chief support of the East Frank- 
ish monarchy and Regensburg was the chief residence of Lewis 
the German. As the master of Bavaria Charles came into collision 
with the Avars, who had been settled in the Hungarian steppes 
since 568. In 791 he harried their western lands, between the 
rivers Enns and Raab. The fortified camp (Ring) of the Avar 
Khan was sacked in 795 by the Margrave Eric of Friuli, and to- 
tally destroyed by Pepin, the second son of Charles in 796. After 
this disaster the Avars sent to Aachen certain of their chiefs who 
made peace and accepted baptism. Bishop Arno of Salzburg was 
commissioned by Charles to convert the Avar nation, and in 805 
the Khan, finding himself hard pressed by the Slavs, became a 
Christian and placed himself under the emperor’s protection. 

More celebrated, but historically less important, than this east- 
erly expansion of Frankish power is the campaigning with 
wMch Charles and his lieutenants harassed the Arabs of northern 
Spain. In 778 Charles himself commanded an expedition against 
Saragossa. It was a failure, since he did not receive the support 
which he had expected from some rebellious emirs. As he was re- 
treating through the Pyrenees his rear-guard was destro3red, not 
by the Arabs, but by the Christian Basques of Pampeluna, whom 
he had exasperated by destroying the wails of that city. Einhard 
the biographer of Charles, treats this disaster as insignificant; 
but the fate of Roland, the Warden of the Breton march, who fell 
at Roncevaux with other famous warriors (Aug. 25, 778), passed 
into legend and song. To repair his relations with the Spanish 
Christians Charles took their side in the Adoptianist controversy, 
when they indicted the archbishop of Toledo as a heretic. He de- 
sired to create a Frankish march on the south slope of the Pyre- 
nees, as an outwork for the defence of Narbonne and Septimania; 
and in this object be succeeded. In 801 Barcelona was captured 
by his son Lewis with the help of Count William of Toulouse, a 
hero whose name, like that of Roland, lives in mediaeval epic. In 
807 Pampeluna accepted the protection of Charles and became the 
second bastion of the “Spanish Mark,” which effectively defended 
both the western and the eastern passes of the Pyrenees. 

Only thrice between 774 and 779 did Charles revisit Italy. In 
each case his primary object was to tighten his hold upon the 
Lombard kingdom. In 775 he crushed a Lombard rebellion in 
which the dukes of Friuli, Chiusi and Spoleto were supported by 
their compatriot, the independent ruler of Benevento; Rotgaud 
of Friuli lost his duchy, and Hildebrand of Spoleto, who had 
placed himself under the Pope’s protection in 773, was forced to 
become a royal vassal. In 780 and in 787 Charles crossed the Alps 
to assert his supremacy over Benevento, an object, which, as al- 
ready noted, he did not completely really. During the second of 
these three visits he induced Pope Hadrian to crown his sons 
Pepin and Lewis as kings of Italy and Aquitaine. The Teutonic 
lands he reserved for himself and for his eldest son and namesake. 
These arrangements suggest that Italian affairs did not occupy the 
first place in his thoughts and calculations; and it is significant 
that, even after his imperial coronation, he held to the plan of 
780. In this same year, while still in Italy he accepted the sug- 
gestion of the Empress Irene that his eldest daughter Rotrude 
should marry Irene’s son and ward, the young Constantine VI. 
But Charles repudiated this arrangement in 787, probably because 
Irene and her son in that year induced the Seventh Council of 
Nicaea to restore image worship in the Greek Church, and called 
upon the Latin Church to imitate a poUcy which Charles and the 
Frankish clergy regarded as superstitious and absurd. Pope 
Hadrian, whose legates were present at the Council of Nicaea, 
agreed with its decision, but his wishes were ignored by the king. 
In 794 Charles held a council of the Frankish Church at Frank- 
furt to refute the wonffiippers of images. It was attended hy 
Papal envoys and representatives of ^e Italian, Spanish, and 
English clergy. The arguments on which Charles and his advisera 
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relied are set forth in the lAbri CaroUm, four tracts composed in 
the years 789-791 by the king’s orders, and published in his name. 
It is uncertain whether Charles was inspired by religious zeal or 
by a desire to discredit the Greek empire. The Libri CaroUm ex- 
pressly dispute the right of Constantine VI. to be regarded as 
the lawful heir of the Imperium Romanum; but there is no other 
evidence to suggest that Charles at this time coveted the imperial 
dignity. Perhaps the long struggle for the extirpation of Saxon 
idolatry was responsible for the vigour with which he and the 
Frankish Church pursued this controversy. There was no irremedi- 
able rupture of relations with the Greek empire; for in 798 Irene 
sent ambassadors to Aachen to inform Charles that Constantine 
VI. had been deposed and that she had been acknowledged as her 
son’s successor. Among the Frankish clergy it appears to have been 
the accepted view that Constantine was infamously treated and 
that a woman was incapable of holding the empire. There is 
nothing to suggest that Irene’s ambassadors were discourteously 
received. But in 800 Charles allowed himself to be crowned as 
emperor at Rome by Pojxi Leo III. 

The secret history of this coronation, and the motives of those 
who counselled it, can only be conjectured. Leo III., the succes- 
sor of Hadrian, was freely elected by the Roman clergy and 
people in 795. Charles readily acknowledged the validity of the 
election, but until 799 we hear of no further correspondence be- 
tween the papal and the Frankish courts. In 799 a Roman fac- 
tion, who accused Leo of adultery and perjury, endeavoured to get 
rid of him. Brutally assaulted in the streets of Rome, he nar- 
rowly escaped the loss of tongue and eyes and was confined in a 
Roman monastery; but his attendants succeeded in conveying 
him to the Duke of Spoleto for protection. Leo’s character was 
unfavourably judged by some of the Frankish clergy; for which 
reason Charles declined to reinstate him until the accusations of 
his enemies were disproved. In July 799 Leo was brought to the 
king at Paderborn, ostensibly as an honoured guest, and remained 
there for some days. He was finally sent back to Rome, escorted 
by a commission of archbishops, bishops and counts, who held a 
judicial enquiry and re|X)rted that nothing had been proved 
against the Pope. In Nov. 800 the king appeared at Rome, and 
spent more than three weeks in reviewing the situation. His chief 
difficulty, we are told, was still to decide how he would deal with 
the pope. No accuser dared to state a case against Leo, but it is 
evident that he was not generally popular in Rome. At last, on 
Dec. 23, Leo cleared himself in St. Peter’s church, taking a sol- 
emn oath upon the (vospcls, that he was innocent. On Christmas 
Day, after celebrating mass in the same church, he crowned 
Charles as emperor in the presence of the Roman people who 
were evidently not taken by surprise, since they acclaimed 
Charles in the set form of words which was used to welcome a 
patrician. Two theologians of the emperor, Anghilbert and Alcuin 
prophesied obscurely (in prose and verse) the imperial coronation 
some months before it actually occurred. Charles may have hesi- 
tated to run the risk of a war with Constantinople; but the biog- 
rapher s statement, that he was crowned unawares and against his 
will, is not convinemg. 

Once crowned, he showed himself ready and eager to come to 
some arrangement with Constantinople. In 801 he made an offer 
of marriage to Irene, but she was deposed shortly after his envoys 
arrived at the Greek court. They were well treated by her suc- 
cessor Nicephorus I., who made counter-proposals for an honour- 
able peace between West and East. Charles responded amicably 
and proposed a boundary line which would have given him Ve- 
netia, and the coast towns of Istria and Dalmatia. But Nicephorus 
preferred to fight for these newly lost provinces, and there en- 
sued a naval war in the Adriatic, conducted on the Frankish 
side by King Pepin. After the death of Pepin (July 8, 810) 
Charles hurriedly offered peace, with the surrender of all his 
claims to the disputed territories. The offer was accepted by 
Michael Rhangabe, who succeeded Nicephorus in 811 ; and in 812 
Greek envoys came to Aachen and saluted the emperor of the 
West as BastkuSf thus acknowledging the equality of the two 
empires. In view of these facts it cannot reasonably be contended 
that Charles regarded the Roman empire as indivisible. 


In 806 Charles, in accordance with Frankidi custom, drew up a 
scheme for the partition of his realms between his three legitimate 
sons. It provided that each son should be absolute in his own 
sphere, and did not designate a successor to the empire. But in 
813, when peace had been made with Constantinople, and Charles 
the Young and Pepin were dead, he nominated Lewis the Pious 
as his consort and successor in the empire, at the same time as- 
signing Italy to Bernhard the son of Pepin. Charles thus asserted 
the hereditary character of the empire. It is remarkable that the 
coronation of Lewis took place, not at Rome, but at Aachen, and 
that Charles himself placed the crown upon his son’s head, as if 
with the intention of showing to the world that the pope had no 
voice in the disposal of the empire. Next to the Greeks the Danes 
were the chief enemies with whom Charles had to deal in his last 
years. A Danish kingdom was already in existence, and it men- 
aced his north-eastern frontier; Danish pirates were already har- 
rying the British Isles. In 809 Charles built a fort at Itzehoc to 
protect the right bank of the Elbe. In 81 1 and 812 he concluded 
treaties with Danish kings. But he relied especially upon his 
North sea fleet which was based upon Boulogne, and built in his 
shipyards at Ghent. He ordered that ships should be found for 
defence of all ports and navigable rivers on his northern coasts. 
He also maintained patrols in the Mediterranean from Narbonne 
to the mouth of the Tiber, to guard against the descents of Arab 
pirates, but the danger from this side did not engage his personal 
attention. By capitularies of 802 and 811 he made naval service 
obligatory on all the inhabitants of maritime provinces, even upon 
the magnates. It was no fault of his that the Franks failed lo 
create a strong naval power against the evil days that were in 
sight. 

The reign of Charles witnessed a revival of arts and letters in 
Francia. Illuminators, goldsmiths, workers in ivory and itietal 
reached a high degree of skill, although the higher arts were still 
neglected, and the emperor’s chapel at Aachen was adorned with 
pillars and bronze portals fetched from Rome and Ravenna 
Among the Frankish clergy scholarship was encouraged in the 
reign of Pepin, by the king himself and by the Englishman Boni- 
face, archbishop of Mainz. Charles stimulated the clergy to fur- 
ther efforts. He himself studied Latin grammar with Peter of Pis.a, 
rhetoric and dialectic and astronomy with Alcuin of York, and he 
listened with attention while his clerks read to him works of liis- 
tory or St. Augustine's De Civitate Dei. The effect of classical 
studies, upon Charles himself and his advisers, is revealed in bi.s 
legislation which is more grammatically and intelligently (oin- 
posed than those of his predecessors. He aspired to emulate the 
legislators of Constantinople. Though he never attempted to 
make a code, he revised the laws of the Salian and Ripuaiiun 
Franks, and caused those of the Saxons, Thuringians and Frisians 
to be written down. His Capitularies, which were binding on his 
subjects without respect of race, supply a remarkable conspectus 
of Frankish institutions. In these texts we can study the duties 
of his counts and missi, the functions of the local law courts and 
assemblies, the law of vassalage, the rights of exempted estates 
(immunitates) , the composition of the national host; the Capilu- 
lare de Villis even supplies full information concerning the man- 
agement of the royal demesnes. The credit for the details of this 
legislation is due to the arch-chaplain and the clerks of the roya’ 
clnplain, ecclesiastics who were trained in seminaries of the 
Carlovingian renaissance. By his Admomtio Generalis (if 9 ) 
Charles required that every bishop should test the theological 
education of his priests, and that reading schools should be every- 
where established. For a select minority a higher type of educa- 
tion was provided in cathedral schools, such as those of Orleans 
and Lyons, and in such monastic schools as those of Tours. 
Corbie, St. Riquier, Metz and St. Wandrille. The Palace school, 
a Merovingian institution, was reorganized by Alcuin in the years 
782-796. In it were educated the emperor’s children, the sons 01 
great nobles and also some ecclesiastics who afterwards did muco 
to promote the new studies, as for example Adalhard of Corbie 
and Anghilbert of St. Riquier. The Palace school declined after 
the death of Charles, but the new cathedral and monastic seb^ 
produced a remarkable race of literati To the libraries founded 
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111 connection with such schools we are indebted for the oldest ex- 
i.'ini manuscripts of Caesar, Sallust, Lucretius, Tacitus and Sue- 
tonius, and many of the works of Cicero. In the emperor’s life- 
time, and with his encouragement, the text of the Latin Vulgate 
was restored to a purer form by Alcuin and other scholars. One 
of these recensions not the work of Alcuin, was officially recom- 
ni(*nded to the Frankish bishops by the encyclical De Emenda- 
tione Ubrorum (c. 787). The scholars whom Charles patronized 
arc well remembered as excellent grammarians. In their hands 
LaLin became once more a polished and flexible medium of lit- 
crury expression. The thoughts which they expressed in copious 
prose and verse are often banal pleasantries or insipid exhorta- 
tions. Alcuin’s letters, a few topical poems by Alcuin and Theo- 
duit of Orleans, and the biography of Charles by Einhard, one 
uf the royal clerks, are the cream of this Caroiingian literature. 

At Aachen he built a palace (of which no trace is left) and a 
chnpei which, with many alterations and restorations, is incorpo- 
rated in the existing cathedral. He commenced to build another 
palace at Ingelhcim near Mainz, which was the great bridge-head 
lor his armies, and a third at Nymwegen (near the Saxon border) 
oi which the chapel, consecrated by Leo III., is the only relic. 
I'or three years, 792-794, he settled at Regensburg, the old Ba- 
varian capital, but this step was taken for political and military 
i(‘:isons. At Aachen he was in his homeland. The forests of the 
nciKhhourhood gave him good hunting; with his sons and his no- 
blis and his bodyguards he bathed and swam in the hot springs 
which still feed the Kaiserbad, In hi.s dress, as in his pastimes, he 
atii ctcd the old Frankish mode, and he disdained elaborate ban- 
(1U(.‘(^, preferring a simple, heavy meal at which the staple dish 
wa^ hruiled venison, served to him on the spit by his huntsmen. 
When business of State was in hand he was prompt, methodical 
and labourious. He prided himself on the magnificent furniture 
of his chapel and on the decorum with which its services were 
cilcbralcd. He kept to the end his interest in scholarship and in 
thctdngy, and left a large library of manuscripts. But his private 
lire was lax in one respect. Though a devoted husband to three 
oi liis lour wives, he had illegitimate offspring by five mistresses. 
Jli.^ (ourt was dissolute and the conduct of his daughters caused 
gr.iVf scandals. 

diaries died on Jan. 28, 814, after four years of failing health, 
from an attack of pleurisy. lie was buried in the chapel at 
Aachen, probably in the antique sarcophagus which is preserved 
there; this at all events is the coffin in which his bones were 
iemid in 1165, when they were disinterred by Frederick Bar- 
baro'.sa. 

Bihmoc.raphv. — ^Eginhardus (Einhard), Vita Kardi Imperatoris 
f in G. H. Pertz, Scriptores Rerum Gcrmauicarum (1839 etc.) ; 
Capitularia Regum Francorum (1881), in Monumenta Germaniae 
lust (trie a Gcscllschaft fiir alterc deutsclie Geschichtkunde (ed. by 
iV liori-tius. Hanover and Berlin, 1877 etc.) ; Annales Regni Franc- 
orum (ffj. by F. Kurze 1895) in the Octavo series of Pertz’s Scriptores. 
Anitintf mod. works: S. Abel, Jahrbiicher des Frankischen Reiches 
untrr Karl dem. Grossen (1888), in Jahrbucher der deutschen Ge- 
x(lti(hie. Herausgegeben durch die hlstorische Commission bei der 
koni^l. Academie der Wissenschaft (Berlin and Leipzig, 1862, etc.) ; 
T. ilodgkin, Charles the Great (1S97), in Foreign Statesmen (cd. by 
J. n. bury, 1896, etc.), and Italy and Her Invaders vol. viii. (2nd cd. 

; H. W. C. Davis, Charlemagne, Charles the Great, The Hero 
t>J Tu'o Nations (2900) ; Charles Edward Russel^ Charlemagne, First 
of the Moderns (1930). (H. W, C. D.) 

CHARLES IL,* called The Bald (823-877)1 Roman emperor 
and king of the West Franks, the son of the emperor Louis the 
Hous, was bom in 823. The death of the emi^ror in 840 was 
tile signal for the outbreak of war between his sons. Charles 
^lied himself with his brother Louis the German to resist the 
pretensions of the emperor Lothair, and the two allies conquered 
him in the bloody victory of Fontenoy-en-Puisaye (June 25, 841). 
In the following year the two brothers confirmed their alliance by 
the celebrated oaths of Strasbourg (see France: History), The 
^ar was brought to an end by the treaty of Verdun (Aug. 843), 
which gave to Charles the Bald the kingdom of the western 
h'ranks, which practically corresponded with what is now France, 
lar as the Meuse, the Sadne and the Rhone, with the addition 

Charles I., Roman emperor, see Charles the Great; cf. under 
Charles 1 . of France below. 
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of the Spanish March as far as the Ebro. The first years of his 
reign up to the death of Lothair I. (855) were comparatively 
peaceful, and during them was continued the system of **confra^ 
temal government” of the sons of Louis the Pious, who had 
various meetings with one another, at Coblenz (848), at Meersen 
(851), and at Attigc^ (854). In 858 Louis the (German invaded 
the kingdom of Charles. In 860 he in his turn tried to seize the 
kingdom of his nephew, Charles of Provence, but met with a 
repulse. On the death of Lothair II. in 869 he tried to seize his 
dominions, but by the treaty of Meersen (870) was compelled 
to share them with Louis the German. Besides this, Charles had 
to struggle against the incessant rebellions in Aquitaine, against 
the Bretons, who inflicted on the king the defeats of Ballon (845) 
and Juvardcil (851), and especially against the Normans, who 
devastated the country in the north of Gaul, the valleys of the 
Seine and Loire, and even up to the borders of Aquitaine. Charles 
led various expeditions against the invaders, and tried to put a 
barrier in their way by having fortified bridges built over all the 
rivers. In 875, after the death of the emperor Louis II., Charles 
the Bald, supported by Pope John VIII., descended into Italy, 
receiving the royal crown at Pavia and the imperial crown at 
Rome. But Louis the German revenged himself for Charles’s 
success by invading and devastating his dominions. Charles was 
recalled to Gaul, and after the death of Louis the German (Aug. 
28, 876), in his turn made an attempt to seize his kingdom, but 
at Andcrnach met with a shameful defeat (Oct. 8, 876). In the 
meantime, John Vlll., who was menaced by the Saracens, was 
continually urging him to come to Italy, and Charles again 
crossed the Alps. At the same time Carloman, son of Louis the 
German, entered northern Italy. Charles started on his way back 
to Gaul, and died while crossing the pass of the Mont Cenis, Oct. 5 
or 6, 877. He was succeeded by his son Louis the Stammerer. 

Bibt.iography. — ^The most important authority for the history of 
Charles's reisn is represented by the Annates Berliniani, whith were 
the work of Prudentius, bishop of Troyes, up to 861, then up to 
882 of the celebrated Hincmar, archbishop of Reims. This prince's 
charters are to be found published in the collections of the Academie 
des Inscriptions, by M. M. Prou. The most complete, history of the 
reign is found in E. Dummler, Geschichte des ostfrankischen Reiches 
(3 vols., Leipzig, 1887-88). See also J. Calmette. La Diplomatie 
carolingienne du traili de Verdun d la mort It Charles le Chauve 
(Paris, 1901), and F. Lot, “Unc Anncc du r^gne de Charles Ic 
Chauve,” in Le Moyen-Age (1902), pp. 393-438; F. Lot and L. 
Halphen, Le Rkgne de Charles le Chauve (1909); M. JusscUn, La 
Chancellerie de Charles le Chauve d'apris les notes tironiennes (1922). 

CHARLES in., The Fat (832-888), Roman cmi)eror and 
king of the West Franks, was the youngest of the three sons of 
Louis the German, and received from his father the kingdom of 
Swabia (Alamannia). After the death of his two brothers in 
succession, Carloman (880) and Louis the Young (882), he in- 
herited the whole of his father’s dominions. He was crowned 
emperor at Rome by Pope John VIII. (Feb. 881). On his return 
to Germany he led an expedition against the Norsemen of Fries- 
land, but instead of engaging with them he preferred to make 
terms and paid them tribute. In 880 the death of Carloman 
brought into his possession the west Frankish realm, and in 885 he 
got rid of his rival Hugh of Alsace, an illegitimate son of Lothair 
II. In spite of six expeditions into Italy, he did not succeed in 
pacifying the country, nor in delivering it from the Saracens. He 
was equally unfortunate in Gaul and in Germany against the 
Norsemen, who in 886-887 besieged Paris. The emperor appeared 
before the city with a large army (Oct. 886), but contented 
himself by buying the retreat of the invaders at the price of a 
heavy ransom, and his permission for them to ravage Burgundy 
without his interfering. On his return to Alamannia the general 
discontent showed itself openly and a conspiracy was formed 
against him. He was deposed by an assembly which met at 
Frankfurt or at Tribur (Nov. 887), and died in poverty at 
Neidingen on the Danube (Jan. x8, 888). 

See E. Diimmlcr, Geschichte des Ostfrankischen Reiches, vol. iii. 
(Leipzig, z888) ; W. Stubbs, Germany in the Early Middle Ages, edit 
A. Haswll, ch. iv. (1908). 

CHARLES IV. (13x6-1378), Roman emperor and king of 
Bohemia, the eldest son of John of Luxemburg, king of Bohfjnia, 
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and Elizabeth, sister of Wencerias III., was bom at Prague on May 
14, 1316, and in 1323 went to the court of his uncle, Charles IV., 
king of France, where he remained for seven years. He married 
Blanche, sister of King Philip VI., the successor of Charles IV. 
In 1333 he was made margrave of Moravia. Three years later he 
undertook the government of Tirol on behalf of his brother John 
Henry, and was soon actively concerned in a stri^gle for the po^ 
session of this country. In consequence of an alliance between his 
father and Pope Clement VI., the relentless enemy of the emperor 
Louis IV., Charles was chosen German king in opposition to 
Louis by some of the princes at Rense on July i i, i 346 ' Confirm- 
ing the papacy in the possession of wide territories, he promised to 
annul the acts of Louis against Clement, to take no part in Italian 
affairs, and to defend and protect the church. In 1346 he fought at 
Cr6cy, where his father was killed. As king of Bohemia he re- 
turned to Germany, and after being crowned German king at Bonn 
on Nov. 26, 1346, prepared to attack Louis. After the death of the 
emperor in October 1347 Charles was soon the undisputed ruler of 
Germany. 

In 1350 the king was visited at Prague by Cola di Rienzi, who 
urged him to go to Italy, where the poet Petrarch and the citizens 
of Florence also implored his presence. Charles kept Rienzi in 
prison for a year, and then handed him over to Clement at Avi- 
gnon. Four years later, however, he crossed the Alps without an 
army, received the Lombard crown at Milan on Jan. 6, 1355, and 
was crowned emperor at Rome by a cardinal on April 5. On his 
return Charles was occupied with the administration of Germany, 
then just recovering from the Black Death, and in 1356 he promul- 
gated the Golden Bull {q.v.) to regulate ±e election of the king. 
He was unremitting in his efforts to secure other territories and to 
strengthen the Bohemian monarchy. To this end he purchased 
part of the upper Palatinate of the Rhine in 1353, and in 1367 
annexed Lower Lusatia to Bohemia and bought numerous estates 
in various parts of Germany. On the death in 1363 of Meinhard, 
duke of Upper Bavaria and count of Tirol, Upper Bavaria was 
claimed by the sons of the emperor Louis IV., and Tirol by 
Rudolph IV., duke of Austria. Both claims were admitted by 
Charles on the understanding that if these families died out both 
territories should pass to the house of Luxemburg. About the same 
time he was promised the succession to the margravate of Bran- 
denburg, which he actually obtained for his son Wenceslas in 1373. 
He also gained a considerable portion of Silesian territory, partly 
by inheritance through his third wife, Anna, daughter of Henry II., 
duke of Schweidnitz. In 1365 Charles vi.sited Pope Urban V. at 
Avignon and undertook to escort him to Rome ; and on the same 
occasion was crowned king of Burgundy, or Arles, at Arles on 
June 4, 1365. During his later years the emperor took little part 
in German affairs beyond securing the election of his son Wences- 
las as king of the Romans in 1376, and negotiating a peace between 
the Swabian league and some nobles in 1378. After dividing his 
lands between his three sons, he died on Nov. 29, 1378, at Prague, 
where he was buried. 

Charles, who according to the emperor Maximilian I. was the 
step-father of the empire, but the father of Bohemia, brought the 
latter country to a high state of prosperity. In 1348 he founded 
the university of Prague, and afterwards made this city the scat 
of an archbishop. He was an accompli.shed diplomatist, possessed 
a penetrating intellect, and was capable of much trickery in order 
to gain his ends. He was superstitious and peace-loving, had few 
personal wants, and is described as a round-shouldered man of 
medium height, with black hair and beard, and sallow cheeks. 

Hi.s autobiography, the “Vita Carol! IV.,” which deals with events 
down to the year 1346, and various other documents relating to his 
life and times, are published in the Pontes rerum Germanicarum, 
Band I., edited by J. F. Bohmer (Leipzig, 1885). For other docu- 
ments relating to the time* see Die Regesten des Kaiserreichs unter 
Kaiser Karl IV., edited by J. F. Bohmer and A. Huber (Innsbruck, 
t88q) ; Acta KaroU IV. imperatoris inedita (Innsbruck, 1891); E. 
Werunsky. Excerpta ex registris dementis VI. et InnocentU VI. (Inns- 
bruck, 1885). See also E. Werunsky, Gesckichte Kaiser Karls IV. 
und seiner Zeit (Innsbruck, 1880-92) ; H. Friedjiing. Kaiser Karl IV. 
und .scin Antheil am geistigen Leben seiner Zeit (Vienna, 1876) ; A. 
Gottlob, Karls IV. private und poUtische Beziehungen zu FrankrHck 
(Innsbruck, 1883) ; O. Winckelmann, Die Beziehungen Kaiser Karls 
IV zum Kbni^*reich Arelat (Strasbourg, 1882) ; K. Palm, **Zu bils 


IV. Politik gegen Baiem,” in the Fonekmtm tnr dmOsekm Ge- 
sckickte, Band xv. (Gfittingen, z86a-66) : Th. Lindner, “Karl IV. und 
die Wittelsbacher,” and S. Stienherz, “Die Beziehungen Ludwigs 1. 
von Ungam zu Karl IV.,” and “Karl IV. und die osterreichiachen 
Freiheitsbriefe,” in the MittheUungen des InstUuts fHir dsierreiekiseke 
Gesckicktsforschung (Innsbruck, z88o) ; G. G. Walsh, The Emperor 
Charles IV. (iQU)- 

CHARLES y. (1500-1558), Roman emperor and (as Charles 
I.) king of Spain, was bom in Ghent on Feb. 20, 1500. His par- 
ents were Philip of Burgundy and Joanna, third child of Ferdinand 
and Isabella. Philip died in 1506, and Charles succeeded to his 
Netherland possessions and the county of Burgundy (Franche 
Comte). His grandfather, the emperor Maximilian, as regent, ap- 
pointed his daughter Margaret vice-regent, and under h^ stren- 
uous guardianship Charles lived in the Netherlands until the 
estates declared him of age in 15x5. In Castile, Ferdinand, king 
of Aragon, acted as regent for his daughter Joanna, whose in- 
tellect was already clouded. On Jan. 23, 1516, Ferdinand died. 
Charles’s visit to Spain was delayed until the autumn of 1517, 
and only in 1518 was he formally recognized as king conjointly 
with his mother, firstly by the cortes of Castile and then by those 
of Aragon. Joanna lived to the very eve of her son’s abdication, 
so that he was only for some months technically sole king of 
Spain. During this Spanish visit Maximilian died, and Charles 
succeeded to the inheritance of the Habsburgs, to which was 
shortly added the duchy of Wtirttemberg. Maximilian had also 
intended that he should succeed as emperor. In spite of the for- 
midable rivalry of Francis I. and the opposition of Pope Leo X., 
pecuniary corruption and national feeling combined to secure his 
election in 1519. Charles hurriedly left Spain, and after a visit 
to Henry VIII. and his aunt Catherine was crowned at Aix on 
Oct. 23, 1520. 

The difficulty of Charles’s reign consists in the complexity of 
interests caused by the unnatural aggregate of distinct territories 
and races. The Crown of Castile brought with it the two recently 
conquered kingdoms of Navarre and (jlranada, together with the 
new colonies in America and scattered possessions in northern 
Africa. That of Aragon comprised the three distinct States of 
Aragon, Valencia and Catalonia, and in addition the kingdoms 
of Naples, Sicily and Sardinia, each with a separate character and 
constitution of its own. No less than eight independent cortes 
or parliaments existed in this Spanish-Italic group, adding great- 
ly to the intricacy of government. In the Netherland provinces 
again the tie was almost purely personal; there existed only the 
rudiments of a central administration and a common representa- 
tive system, while the county of Burgundy had a history apart. 
Much the same was true of the Habsburg group of States, but 
Charles soon freed himself from direct responsibility for their 
government by making them over, together with Wurttemberg, 
to his brother Ferdinand. The empire entailed serious liabilities 
on its ruler without furnishing any reliable assets; only through 
the cumbrous machinery of the diet could Charles tap the military 
and financial resources of Germany. His problem here was com- 
plicated by the growth of Lutheranism, which he had to face at 
his very first diet in 1521. In addition to such administratn'e 
difficulties Charles had inherited a quarrel with France, to which 
the rivalry of Francis I. for the Empire gave a personal character. 
Almost equally formidable was the advance of Sultan Suleiman up 
the Danube, and the union of the Turkish naval power with that 
of the Barbary States of northern Africa. Against Lutheran 
Germany the Catholic emperor might hope to rely upon the pope, 
and against France on England. But the attitude of the popes wiu 
almost uniformly disagreeable, while from Henry VIII. and 
Edward VI. Charles met with more unpleasantness than favour. 

The difficulty of Charles himself is also that of the historian 
and reader of his reign. It is probably more instructive to tr^t 
it according to the emperor’s several problems than in strict 
chronologic^ order. Yet an attempt to distinguish the several 
periods of his career may serve as a useful introduction. The two 
best dividing lines are, perhaps, the coronation as emperor at 
Bologna in 1530, and the peace of Cripy in 1544. Until his visit 
to Italy (1529) Charles remained in the background of 
European stage, except for his momentous meeting with Luther 
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at the diet of Worms (1521). This meeting in itself forms a 
subdivision. Previously to this, during his nominal rule in the 
Netherlands, his visit to Spain and his candidature for the 
Empire, he seemed, as it was said, spell-bound under the ferule 
oi his minister Chides. Almost every report represented him 
as colourless, reserved and weak. His dependence on his Flemish 
cuunsellors provoked the rising in Castile, the feebleness of his 
government the social war in Aragon. The religious question 
urst gave him a living interest, and at this moment Chi&vres died. 
Meander, the papal nuncio at Worms, now recognized that public 
opinion had been wrong in its estimate of Charles. Never again 
yras he under tutelage. The necessity, however, of residence in 
Spain prevented his taking a personal part in the great fight with 
Francis 1 . for Italy. He could claim no credit for the capture of 
his rival at Pavia. When his army sacked Rome and held Pope 
Clement VII. prisoner, he could not have known where this 
army was. And when later the French overran Naples, and all 
but deprived him of his hold on Italy, he had to instruct his 
generals that they must shift for themselves. The world had 
become afraid of him, but knew little of his character. In the 
set ond main division of his career Charles changed all this. No 
monarch until Napoleon was so widely seen in Europe and in 
Africa. At the head of his army Charles forced the Turks back- 
wards down the Danube (1532). He personally conquered Tunis 
{1535 >, and was only prevented by “act of God” from winning 
.Algiers (1541). The invasion of Provence in 1536 was headed by 
the emperor. In person he crushed the rebellion of Ghent (1540). 
In hi> last war with Francis (j 542-44) he journeyed from Spain 
to the Netherlands, brought the rebellious duke of Cleves to his 
kjjees, and was within easy reach of Paris when he made the 
peace of Crepy (i 544 ^- In Germany, meanwhile, from the diet of 
Aug.sburg (1530) onwards, he had presided at the diets or con- 
fereiues, which, as he hoped, would effect the reunion of the 
Church. 

Pen CO with France and the Turk and a short spell of friendliness 
with I'ofie Paul III. enabled Charles at last to devote his whole 
cnrrgioK to the healing of religious schism. Conciliation proving 
irnpr)ssible. he led the army which received the submission of the 
LuthtTan States, and then captured the elector of Saxony at 
Miihlbcrg. after which the other leader, Philip of Hesse, capitu- 
liiictl. The Armed Diet of 1548 was the high-water mark of 
Charles's power. Here, in defiance of the pope, he published the 
Inttriin which was meant to reconcile the Lutherans with the 
t luinh. and the so-called Reform which was to amend its abuses. 
During the next four years, owing to ill-health and loss of insight, 
hijs j)owcr was ebbing. In 1552 he was flying over the Brenner 
from Maurice of Saxony, a princeling whose fortunes he had 
inidc. Grice again the old complications had arisen. His old 
triL-my’s son, Henry II., had attacked him indirectly in Piedmont 
wind Parma, and then directly in Germany in alliance with 
Maunie. Once more the Turk was moving in the Danube and in 
the w( stern Mediterranean. The humiliation of his flight gave 
Chalks new spirit, and he once more led an army through Ger- 
many against the French, only to be checked by the duke of 
Cuisc s defence of Metz. Henceforth the waves of his fortune 
plashed to and fro until his abdication without much ostensible 
loss or gain. 

Charles's Policy^— Charles had abundance of good sense, but 
little creative genius, and he was by nature conservative. Con- 
sequently he never sought to impose any new or common 
priru ipies of administration on his several States. He took them 
he found them, and at most, as in the Netherlands, improved 
upon what he found. So also in dealing with rival powers his 
policy may be called opportunist. He was indeed accused by his 
eneinKs of emulating Charlemagne, of aiming at univensal empire, 
historians have fr^uently repeated this charge. Charles himself 
m later life laughingly denied the imputation, and facts are in 
‘^vour of his denial. When Francis I. was in his power he made 
uo attempt to dismember France, in spite of his pledges to his 
Henry VIII. and the duke of Bourbon. He did, indeed, 
^niand the duchy of Burgundy, because he believed this to have 
cn unrighteously stolen by L^uis XI from hia grandmother 
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when a helpless girl. The claim was not pressed, and at the height 
of his fortunes in 1548 he advised his son never to surrender it, 
but also never to make it a cause of war. When Clement VIL 
was his prisoner he was vehemently urged to overthrow the tem- 
poral power, to restore imperial dominion in Italy, at least to 
make the papacy harmless for the future. In reply he restored 
his enemy to the whole of his dominions, even reimposing him by 
force on the Florentine republic. To the end of his life his 
conscience was sensitive as to Ferdinand’s expulsion of the house 
of Albret from Spanish Navarre, though this was essential to the 
safety of Spain. Though always at war he was essentially a lover 
of peace, and all his wars were virtually defensive. “Not greedy 
of territory,” wrote Marcantonio Contarini in 1536, “but most 
greedy of peace and quiet.” For peace he made sacriflees which 
angered his hot-headed brother Ferdinand. He would not aid in 
expelling the sultan’s puppet Zapolya from Ferdinand’s kingdom 
of Hungary, and he suffered the restoration of the ruffianly duke 
of Wurttemberg, to the grave prejudice of German Catholicism. 
In spite of his protests, Henry VIII. with impunity ill-treated his 
aunt Catherine, and the feeble Government of Edward VI. bullied 
his cousin Mary, who had been his flancee. No serious efforts 
were made to restore his brother-in-law, Christian II., to the 
throne of Denmark, and he advised his son Philip to make friends 
with the usurper. After the defeat of the Lutheran Powers in 
1547 he did not gain a palm’s breadth of territory for himself. 
He resisted Ferdinand’s claim for Wurttemberg. which the duke 
had deserved to forfeit; he disliked his acceptance of the volun- 
tary surrender of the city of Constance; he would not have it 
said that he had gone to war for the benefit of the house of 
Habsburg. 

On the other hand, Charles V.’s policy was not merely negative. 
He enlarged upon the old Habsburg practice of marriage as a 
means of alliance of influence. Previously to his election as em- 
peror, his sister Isabella was married to Christian II. of Denmark, 
and the marriages of Mary and Ferdinand with the king of Hun- 
gaiy and his sister had been arranged. Before he was 20 Charles 
himself had been engaged some ten times with a view to political 
combinations. Naturally, therefore, he regarded his near relations 
as diplomatic assets. The federative system was equally familiar; 
Germany, the Netherlands, and even Spain, were in a measure 
federations. Combining these two principles, he would within his 
more immediate spheres of influence strengthen existing federa- 
tions by intermarriage, while he hoped that the same means would 
convert the jarring Powers of Europe into a happy Tamily. He 
made it a condition of the Treaty of Madrid (1526) that Francis 
I. should marry his sister Eleanor, Manuel of Portugal's widow, 
in the hope, not that she would be an ally or a spy within the 
enemy’s camp, but an instrument of peace. His son’s marriage 
with Mary Tudor would not only salve the rubs with England, 
but give such absolute security to the Netherlands that France 
would shrink from war. The personal union of ail the Iberian 
kingdoms under a single ruler had long been an aim of Spanish 
statecraft. So Charles had married his sister Eleanor, much 
against her will, to the old king Manuel, and then his sister 
Catherine to his successor. The empress was a Portuguese infanta, 
and Philip’s first wife was another. It is thus small wonder that, 
within a quarter of a century of Charles’s death, Philip became 
king of Portugal. 

In the wars with Francis I. Italy was the stake. In spite of his 
success Charles for long made no direct conquests. He would 
convert the peninsula into a federation mainly matrimonial. 
Savoy, the important buffer state, was detached from France by 
the marriage of the somewhat feeble duke to Charles’s capable 
and devoted sister-in-law, Beatrice of Portugal. Milan, conquered 
from France, was granted to Francesco Sforza, heir of the old 
dynasty, and even after his treason was restored to him. In the 
vain hope of offspring Charles sacrifleed his niece, Christina of 
Denmark, to the valetudinarian duke. In the long negotiations 
for a Habsburg- Valois dynasty wbidi followed Francesco’s death, 
Charles was probably sincere. He insisted that his daughter or 
niece should marry the third rather than the second son of 
Francis I., in order, apart from other reasons, to run less risk of 
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t 3 fie duchy falling under French dominion. The final investiture Netherlands, with which he was in closer personal contact than 
of Philip was forced upon him, and does not represent his saner with Italy and Germany. In Spain, when once he knew the 

policy. The Medici of Florence, the Gonzaga of Mantua, the countr>% he never repeated the mistakes which on his first visit 

papal house of Farnese, were all attached by Habsburg marrij^es. caused the rising of the communes. The cortes of Castile were 
The republics of Genoa and Siena were drawn into the circle regularly summoned, and though he would allow no encroachment 
through the agency of their chief noble families, the Doria and on the Crown’s prerogatives, he was equally scrupulous in 
Piccolomini; while Charles behaved with scrupulous moderation resixjcting their constitutional rights. Indirectly, Crown influence 
towards Venice in spite of her active hostility before and after increased owing to the greater control which had gradually been 
the League of Cognac. Occasional acts of violence there were, exercised over the composition of the municipal councils, which 

such as the particif)ation in the murder of Pierluigi Farnesc, and often returned the deputies for the cortes. Charles was through, 

the mca.surcs which provoked the rebellion of Siena. These were out nervous as to the power and wealth of the greater nobler 
due to the difficulty of controlling the impcri;il agents from a They rather than the Crown had conquered the communes, and 
distance, and in part to the faults of the victim prince and in the past they rather than the towns had been the enem/cs of 

republic. On the whole, the loose federation of viceroyalties and monarchy. In the cortes of 1538 Charles came into collision with 

principalities harmonized with Italian interests and traditions, the nobles as a class. They usually attended only on ceremonial 
The alternative was not Italian indeijcndcnce, but French domina- occasions, since they were exempted from direct taxation, which 
tion. At any rate, Charles’s structure was so durable that the was the main function of the cortes. Now, however, they were 
French met with no real success in Italy until the i8th century, summoned because Charles was bent upon a scheme of indirect 
Germany offered a line field for a creative intellect, since the taxation which w^oukl have affected all classes. They offered an 
evils of ht?r disintegration stood confessed. On the other hand, uncompromising opposition, and Charles somewhat angrily dis- 
prinres and towns were so jealous of an incrca.se of central missed them, nor did he ever summon them again, 
authority that Charles, at least until his victory over the League Charles was well served by his ministers, whom he very rarely 
of Schmalkaldcn, had little effective power. Owing to his wars changed. After the death of the Piedmontese Gattinara he relied 
with French and Turks he was rarely in Germany, and his visits mainly on Nicolas Perrenot dc Granveila for Nctherland and 

were very short. His iiroblem was infinitely complicated by the German affairs, and on Francisco de los Cobos for Spanish, while 

union of Lutheraiii.sm and princely independence. He fell back the younger Granveila was being trained. From 1520-55 these 
on the old policy of Maximilian, and strove to create a party by were the only ministers of high importance. Above all, Charles 
personal alliances and intermarriage. In this he met with some never had a court favourite, and the only women who exercised 
success. The friendship of the electors of Brandenburg, whether any influence were his natural advisers, his wife, his aunt Margaret 
Catholic or Protestant, was unbroken. In the war of Schmal- and his sister Mary. In all these ladies he was i)eculiarly 
kalden half the Protestant princes were on Charles’s side or fortunate. 


friendly neutrals. At the critical moment which preceded this, 
the lately rebellious duke of Cleves and the heir of Bavaria 
were secured through the agency of two of Ferdinand’s invaluable 
daughters. The relations, indeed, between the two old enemies, 
Austria and Bavaria, were permanently improved. The elector 
palatine, whose love affairs with his sister Eleanor Charles as a 
boy hacl roughly broken, received in compensation a Danish 
niece. Her sister, widow of Francesco Sforza, was utilized to 
gain a hold upon the French dynasty which ruled Lorraine. More 
than once there were proposals for winning the hostile house of 
Saxony by matrimonial means. After his victory ovti the League 
of Schmalkaldcn, Charles iKirhaps had really a chance of making 
the imi)erial power a reality. But he lacked either courage or 
imagination, contenting himself with proposals for voluntary 
association on the lines of the defunct Swabian League, and 
dropping even these when public opinion was against them. Now, 
too, he made his great mistake in attempting to foist Philip upon 
the Empire as Ferdinand’s successor. Gossij) reported that Fer- 
dinand himself was to be set aside, and careless historians have 
given ''urrency to this. Such an idea was impo.ssible. Charles 
wished Philip to succeed Ferdinand, while he ultimately conceded 
that Ferdinand s son Maximilian should follow Philip”, and even 
in his lifetime exercise the practical power in Germany. This 
scheme irritated Ferdinand and his popular and ambitious son 
at the critical moment when it was essential that the Habsburgs 
should hold together against princely malcontents. Philip was 
imprudently introduced to Germany, which had also just received 
a foretaste of the unpleasant characteristics of Spanish troops. 
Yet the person rather than the policy was, perhaps, at fault. It 
was natural that the quasi-hereditary succession should revert 
to the elder line. France proved her recuperative power by the 
occupation of Savoyand of Metz, Toul and Verdun, the military 
keys of Lorr^e. The separation of the Empire and S(ain left 
two weakened Powers not always at accord, and neither of them 
permanently able to cope on equal terms with France. Neverthe- 
tess ^is scheme did contribute in no smaD measure to the failure 
of Charles in Gemany. The main cause was, of course the 

The characteristics of Charles’s government, its mingled con- ! 
servatism and adaptability, are best seen in Spain and the 1 


, The reign of CJiarles was m America the age of conquest and 
i organization. Upon his accession the settlements upon the main- 
5 land were insignificant; by 1556 conquest was practically com- 
, plete, and civil and ecclesiastical government firmly cstahli«ihrd. 
r Actual expiansion was the work of great adventurers start inn on 
i their own impulse from the older colonics. To Charles fell the 
i task of encouraging such ventures, of controlling the conquerors, 

\ of settling the relations between colonists and natives, whi-h 
; involved those between the colonists and the missionary colonbl 
Church. He must arrest de-population, provide for the lal)our 
! market, regulate oceanic trade, and check military preponderance 
: by civil and ecclesiastical organization. In America Charles look 
an unceasing interest; he had a boundless belief in its possibilities, 
and a determination to safeguard the interests of the Crown. 
Cories, Pedro dc Alvarado and the brothers Pizarro were broujiin 
into close personal communication with him. If he liestowvd 
on Cortes the confidence which the loyal conqueror deserved, he 
show'cd the sternest determination in cru.shing the rebellious and 
autonomous instincts of Almagro and the Pizarros. But for this, 
Peru and C.liilc must have become independent almost as soon 
as they were conquered. Throughout he strove to protect the 
natives, to jirevent actual slavery, and the consequent raid.s ujion 
the natives. If in many respects he failed, yet the organization 
of Spanish America and the survival of the native races were 
perhaps the most (lermanent results of his reign. It is a proof 
of the complexity of his interests that the march of the Turk 
upon \ienna and of the French on Naples delayed until the fol- 
lowing reign the foundation of Spain’s eastern empire. Charles 
carefully organized the expedition of Magellan, which sailed fw 
the Moluccas and discovered the Philippines. Unfortunately, hi* 
straits for money in 1529 compelled him to mortgage to Portugal 
his disputed claim to the Moluccas, and the Philippines conse- 
quently dropped out of sight. 

If ill the administration of Spain Charles did little more than 
mark time, in the Netherlands advance was rapid. Of the seven 
northern provinces he added five, containing more than half the 
area of the later United Provinces. In the south he freed Fl^n* 
ders and Artois from French suzerainty, annexed Toumai aa 
Cambrai, and closed the natural line of French, advance through 
the great bishopric of Li^ge by a line of fortresses across 
western frontier. Much was done to convert the aggregate of 
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ring provinces Into a harmonious unity by means of common prin- 
ciples of law and finance, and by the creation of a national army. 
Whil^ every province had its own assembly, there were at Charles’s 
accession only the rudiments of estates-general for the Nether- 
lands at large. At the close of the reign the common parliamentary 
svstein was in full swing, and was fast converting the loosely knit 
provinces into a State. 

In the Netherlands Charles showed none of the jealousy with 
which he regarded the Spanish nobles. He encouraged the growth 
of large estates through primogeniture; he gave the nobles the 
provincial governorships, the great court offices, the command of 
the professional cavalry. In the Order of the Golden Fleece and 
the long established presence of the court at Brussels, he possessed 
adviinlages which he lacked in Spain. The nobility were utilized 
a, ;i link between the court and the provinces. Very different 
Ivib it with the Church. By far the greater part of the Netherlands 
fell under foreign sees, which were peculiarly liable to papal 
exactions and to the intrigues of rival Powers. Thus the usual 
conflict between civil and ecclesiastical jurisdiction was peculiarly 
acute. To remedy this dualism of authority and the consequent 
moral and religious abuses, Charles early designed the creation 
01 a national diocesan system, and this was a cherished project 
throughout his life. The papacy unfortunately thwarted him, and 
ihf schcine, which under Charles would have been carried with 
national as.sent and created a national Church-system, took the 
appearance under Philip of alien domination. If in Germany 
fliarlt s was emperor, he was in the Netherlands territorial prince, 
aru'l thus his interests might easily be at disaccord with those of 
the Empire. Consequently, just as he had shaken off French 
‘.iweiainty from Flanders and Artois, so he loosened the tie of the 
oihtr provinces to Germany. In 1548 they were declared free 
and .sovereign principalities not subject to imperial laws, and all 
liic torriiories were incorporated in the Burgundian circle. It wa.s, 
indcvil. agreed that they should contribute to imperial taxation, 
and in relurn receive imperial protection. But this soon became 
a dead letter, and the Netherlands were really severed from the 
"inpire, save for the nominal feudal tie in the case of some 
■rovinces. 

Charles’s Religious AimSir— Charles V. is, in the eyes of 
[iiany, the very picture of a Catholic zealot. Popular opinion is 
irobably based in the main upon the letters written from Yuste 
n 1558. when two hot-beds of heresy had been discovered in 
Spain herself, and on the contemporary codicil to his will. Charles 
wa« not then the responsible authority. There is a long step 
ifiween a violent letter and a violent act. Few men would care 
(j have their lives judged by letters written in the last extremities 
of gout. Le.ss pardonable was the earlier persecution of the 
AaleiRi.^n MorLscoes in 1525-26. The edict of persecution was 
cruel and unnecessary, and all expert opinion in Valencia was 
apiiisi it. It was not, however, actually enforced until after the 
detory of Pavia. It seems likely that Charles in a fit of religious 
e.x:iltaii()n regarded the persecution as a sacrificial thank-offering 
for his miraculous preservation. Henceforth the reign was marked 
hy extreme leniency, Spain enjoyed a long lull in the activity of 
her Imjin.sition. At Naples in 1547 a rumour that the Spanish 
Inquisition was to be introduced to check the growth of heresy in 
influential quarters produced a dangerous revolt. The briefs 
^’c*re, however, issued by Paul III., no friend of Charles, and 
when a Neapolitan deputation visited the emperor he disclaimed 
any intention of making innovations. Of a different type to all 
the :ih(»v(* wa.s the persecution in the Netherlands. Here it was 
cleliherate, chroiac, and on an ascending scale. In the Netherlands 
me heretics were his immediate subjects, and as in every other 
( -itholic or Lutheran, they must conform to their prince’s 
[h suppression of 

sho peasant revolt in 1525 many of the refugees found 
not T* teeming Netherland cities, and heresy took the form, 
ot Lutheranism, but of Anabaptism, which was believed to 
to society and the State. The Government put down 
a )apiism, as a modem Government might stamp out anarchism. 

indeed, directed against heresy in general, and 
as harsh as they could be— at least on paper. Yet when 


Charles was assured that they were embarrassing foreign trade 
he let it be understood that they should not affect the foreign 
mercantile communities. Prudential considerations proved fre- 
quently a drag upon religious zeal. 

The relations of Charles to heresy must be judged in the main 
by his treatment of German Lutheranism. Here he had to deal 
with organized Churches protected by their princes, supported by 
revenues filched from his own Church and stiffened by formulae 
as rigid as those of Catholicism. The length and stubbornness of 
the conflict will serve to show that Charles’s religious conserva- 
tism had a measure of elasticity, that he was not a bigot and 
nothing more. The two more obvious courses towards the restora- 
tion of Catholic unity were force and reconciliation, in other 
words, a religious war or a general council. Neither of these was 
a simple remedy. The latter was impossible without papal con- 
currence, inoperative without the assistance of the European 
Powers, and merely irritant without the adhesion of the Lutherans. 
It was most improbable that the papacy, the Powers and the 
Lutherans would combine in a measure so palpably advantageous 
to the emperor. Force was hopeless save in the absence of war 
with France and the Turk, and of papal hostility in Italian ter- 
ritorial politics. Charles must obtain subsidies from ecclesiastical 
sources, and the support of all German Catholics, especially of 
the traditional rival, Bavaria. Even so the Protestants would 
probably be the stronger, and therefore they must be divided by 
utilizing any religious split, any class distinction, any personal 
or traditional dislikes, or else by bribery. Force and reconciliation 
seeming equally difficult; could an alternative be found in toler- 
ation? The experiment might take the form either of individual 
toleration, or of toleration for the Lutheran States. The former 
would be equally objectionable to Lutheran and Catholic princes 
as loosening their grip upon their subjects. Territorial toleration 
might seem equally obnoxious to the emperor, for its recognition 
would strengthen the anti-imperial particularism so closely 
associated with Lutheranism. If Charles could find no permanent 
specific, he must apply a provisional palliative. It was absolutely 
necessary to patch, if not to cure, because Germany must be 
pulled together to resist French and Turks. Such palliatives were 
two— suspension and comprehension. Suspension deferred the 
execution of penalties incurred by heresy, either for a term of 
years, or untQ a council should decide. Thus it recognized the 
divorce of the two religions, but limited it by time. Comprehen- 
sion instead of recognizing the divorce would strive to conceal 
the breach. It was a domestic remedy, German and national, 
not European and papal. To become permanent it must receive 
the sanction of pope and council, for the Roman emperor could 
not set up a Church of Germany. Yet the formula adopted might 
conceivably be found to fall within the four comers of the faith, 
and so obviate the necessity alike of force or council. Such were 
the conditions of the emperor’s task, and such the methods which 
he actually pursued. He would advance now on one line, now 
on another, now on two or three concurrently, but he never 
definitely abandoned any. This fusion of obstinacy and versatility 
was a marked feature of his character. 

Suspension was of course often accidental and involuntary. 
The two chief stages of Lutheran growth naturally corresponcM 
with the periods, each of nine years, when Charles was absent. 
Deliberate susi^sion was usually a consequence of the failure 
of comprehension. Thus at Augsburg in 1530 the wide gulf 
between the Lutheran confession and the CathoUc confutation 
led to the definite suspensive treaty granted to the Lutherans at 
Nuremberg (1532). Charles dared not employ the alternative 
of force, because he needed their aid for the Turkish war. In 
1541, after a series of religious conferences, he personally pre- 
sented a compromise in the so-called Book of Regensburg, which 
was rejected by both parties. He then proposed that the articles 
agreed upon should be compulsory, while on others toleration 
should be exercised until a national council ^ould decide. Never 
before nor after did he go so far upon the path of toleration, or so 
nearly accept a national settlement. He was then burning to set 
sail for Algiers. His last formal suspensive measure was of 
Spires (Speyer) in 1544, when he was marching against Frands. 
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He promised a free and general council to be held in Germany, 
and, as a preparation, a national religious congress. The Luther- 
ans were privately assured that a measure of comprehension 
should be concluded with or without papal approval. Meanwhile 
all edicts against heresy were suspended. No wonder that Charles 
afterwards confessed that he could scarcely reconcile these con- 
cessions with his conscience, but he won Lutheran aid for his 
campaign. The ix*ace of Crepy gave all the conditions required 
for the employment of force. He had peace with French and Turk, 
he won the active support of the pope, he had deeply divided the 
Lutherans and reconciled Bavaria. Finding that the Lutherans 
would not accept the council summoned by the pope to Trent, 
he resorted to force, and force succeeded. At the Armed Diet of 
1548 reunion seemed within reach. But Paul III. in direct 
oppo.sition to Charles's wish had withdrawn the council from 
Trent to Bologna. Charles could not force Lutherans to submit 
to a council which he did not himself recognize, and he could not 
bring himself to national schism. Thus, falling back upon his old 
palliatives, he issued the Interim and the accom|)anying Reform 
of the Clergy, pending a final settlement by a satisfactory general 
council. The.sc measures pleased neither party, and Charles 
at the very height of his power had failed. He was conscious of 
failure, and made few attempts even to enforce the Interim. 
Henceforward political complications gathered round him anew. 
The only remedy was toleration in some form, independent of the 
papacy and limitless in time. To this Charles could never assent. 
His ideal was .shattered, but it was a great ideal, and the patience, 
the moderation, even at times the adroitness with which he had 
striven towards it, proved him to be no bigot. 

Abdication and Deaths— The idea of abdication had long 
been present with Charles, and in 1555 he acted upon it. To 
Ferdinand he gave his full authority as emperor, although at his 
brother’s earnest request formal abdication was delayed until 
1558. In the Hall of the Golden Fleece at Brussels on Oct. 25, 
1555 ) be formally rc.signed to Philip the sovereignty of his beloved 
Netherlands. Turning from his son to the repre.sentatives of the 
estates he said: “Gentlemen, you must not be astonished if, old 
and feeble as I am in all my members, and also from the love 1 
bear you, I shed some tears.” In the Netherlands at least the 
love was reciprocal, and tears were infectious among the thousand 
deputies who listened to their sovereign’s last .speech. On Jan. 
16, 1556, Charles resigned his Spanish kingdoms and that of 
Sicily, and shortly afterwards his county of Burgundy. On Sept. 
17 he sailed from Flushing on the last of his many voyages, an 
English fleet from Portland bearing him company down the 
channel. In Feb. 1557 he was installed in the home which he had 
chosen at Yustc in Estremadura. 

The excellent books which have been written upon the emperor’s 
retirement have inspired an interest out of all proportion to its 
real significance. His little house was attached to the monastery, 
but was not within it. He was neither an ascetic nor a recluse. 
Gastronomic indiscretions still entailed their inevitable penalties. 
Society was not confined to interchange of civilities with the 
brethren. His relations, his chief friends, his official historians, ail 
found their way to Yustc. Couriers brought news of Philip’s war 
and tieace with Pope Paul IV., of the victories of Saint Quentin 
and Gravelines, of the French capture of Calais, of the danger 
of Oran. As head of the family he intervened in the delicate 
relations with the closely allied house of Portugal; he even 
negotiated with the house of Navarre for reparation for the 
wrong done by his grandfather Ferdinand, which appeared to 
weigh upon his conscience. Above all he was shocked by the 
discovery that Spain, his own court, and his very chapel were 
infected with heresy. His violent letters to his son and daughter 
recommending immediate persecution, his profession of regret 
at having kept his word when Luther was in his power, have 
weighed too heavily on his reputation. The feverish phrases of 
religious exaltation due to broken health and unnatural retire- 
ment cannot balance the deliberate humanity and honour of 
wholesome manhood. Apart from such occasional moments of 
excitement, the emperor’s last years passed tranquilly enough. 
At first he would shoot pigeons in the monastery woods, and till 


his last illness tended his garden and his animal pets, or watched 
the operations of Torriani, maker of clocks and mechanical toys. 
After an illness of three weeks the call came in the early hours of 
the Feast of St. Matthew, who, as his chaplain said, had for 
Christ's sake forsaken wealth even as Charles had forsaken 
empire. The dying man clasped his wife’s crucifix to his breast 
till his fingers lost their hold. The archbishop held it before his 
eyes, and with the cry of “/ly Jesus T died, in the words of his 
faithful squire, D. Luis de Quijada, “the chief of men that had 
ever been or would ever be.” Posterity need not agree, but no 
great man can boast a more honest panegyric. 

In character Charles stands high among contemporary princes. 
It consists of pairs of contrasts, but the better side is usually 
stronger than the worse. Steadfast honesty of purpose was 
occasionally warped by self-interest, or rather he was apt to 
think that his own course must needs be that of righteousness. 
Self-control would give way, but very rarely, to squalls of passion. 
Obstinacy and irresolution were fairly balanced, the former gen< 
erally bearing upon ends, the latter upon means. His own ideals 
were constant, but he could gradually assimilate the views of 
others, and could bend to argument and circumstance; yet even 
here he had a habit of harking back to earlier schemes which he 
had seemed to have definitely abandoned. As a soldier he must 
rank very high. It was said that his being emperor lost to Spain 
the best light horseman of her army. At every crisis he was ad^ 
mirably cool, setting a truly royal example to his men. His 
mettle was displayed when he was attacked on the burning sands 
of Tunis, when his troops were driven in panic from AI<iicrh, 
when in spite of physical suffering he forded the Elbe at Miihl- 
berg, and when he was bombarded by the vastly superior Lutheran 
artillery under the walls of Ingolstadt. When blamed for expo.s- 
ing himself on this last occasion, “I could not help it," he 
apologized; “we wore short of hands, I could not set a bad 
example.” Nevertheless he was by nature timid. Just before 
this very action he had a fit of trembling, and he was afraid of 
mice and spiders. The force of his example was not confined lo 
the field. Mclanchihon wrote from Augsburg in 1530 that he was 
a model of continence, temperance and moderation, that the old 
domestic discipline was now' only prcser\'ed in the imperial house- 
hold. He tenderly loved his wife, whom he had married for pe- 
cuniary and diplomatic reasons. Of his two well-known illegitimate 
children, Margaret w'as born before he married, and Don John 
long after his wife’s death, but be felt this latter to be a child of 
shame. His sobriety was frequently contrasted with the universal 
drunkenness of the German and Flemish nobles, which he 
earnestly condemned. But on his appetite he could place no 
control, in spile of the ruinous effects of his gluttony upon his 
health. In dress, in his household, and in his stable be was 
simple and economical. He loved children, flowers, animals and 
birds. Professional jesters amused him, and he was not above a 
joke himself. Maps and mechanical inventions greatly interested 
him, and in later life he became fond of reading. He takes his 
place indeed among authors, for he dictated the commentaries 
on his own career. Of music he possessed a really fine knowledge, 
and his high appreciation of Titian proves the purity of his feeling 
for art. The little collection of books and pictures which he 
carried to Yuste is an index of his tastes. Charles was undeniably 
plain. He confessed that he was by nature ugly, but that as 
artists usually painted him uglier than he was strangers on seeing 
him were agreeably disappointed. The protruding lower jaw and 
the thin pale face were redeemed by the fine open brow and the 
bright speaking eyes. He was, moreover, well made, and in youth 
had an incomparable leg. Above all no man could doubt bis 
dignity; Charles was every inch an emperor. (E. 
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CHARLES VI. (1685-1740), Roman emperor, was bom on 
Oct. 1, 1685, at Vienna. He was the second son of the emperor 
Leopold 1 . by his third marriage with Eleanore, daughter of 
Philip William of Neuburg, elector palatine of the Rhine. When 
the Sfianish branch of the house of Habsburg became extinct in 
1700, he was put forward as the lawful heir in opposition to 
Philip V., the Bourbon to whom the Spanish dominions had been 
jpfi by the will of Charles 11 . of Spain. He was proclaimed at 
\ipnnH on Sept. 19, 1703, and made his way to Spain by the Low 
( ountrics, England and Lisbon, remaining in Spain till 1711, 
mostly in Catalonia, where the Habsburg party was strong. Al- 
though he had a certain tenacity of purpose he displayed none 
of the qualities required in a prince who had to gain his throne 
by the sword {See Spanish Succession, War of). In 1708 he 
was married at Barcelona to Elizabeth Christina of Brunswick- 
Wolfenbuttel (1691-1750), a Lutheran princess who was per- 
siMded to accept Roman Catholicism. On the death of his elder 
brother Joseph I. on April 17, 1711, Charles inherited the heredi- 
tary possessions of the house of Habsburg and their claims on 
the Empire. The death of Joseph without male issue had been 
foreseen, and Charles had at one time been prepared to give up 
SfKiin and the Indies on condition that he was allowed to retain 
Naples. Sicily and the Milanese. But when the case arose his 
natural obstinacy led him to declare that he would not think of 
surrendering any of the rights of his family. It was with great 
difbtulty that he was fiersuaded to leave Spain, months after the 
death of his brother (on Sept. 27, 1711). Only the emphatic re- 
fusal of the P^uropean powers to tolerate the reconstruction of 
the empire of Charles V. forced him to give a sullen submission 
to necessity. He abandoned Spain and was crowned emperor in 
Loceniber 171Z, but for a long time he would not recognize 
i'hilip \\ Charles showed an enlightened, though not always suc- 
cessful. interest in the commercial prosperity of his subjects, but 
from the date of his return to Germany till his death bis ruling 
l)as.sion was to secure his inheritance against dismemberment. As 
early as 1713 he had begun to prepare the “Pragmatic Sanction” 
which was to regulate the succession, and it became the object of 
his policy to obtain the recognition of his daughter Maria Theresa 
as his heiress. His last days were embittered by a disastrous war 
with Turkey, in which he lost almost all he had gained by the 
peace of Pas.sarowitz. He died at Vienna on Oct. 20, 1740, and with 
him expired the male line of his house. 

For the personal character of Charles VI. see A. von Ameth, 
C€\chickte Maria Theresias (Vienna, 1863-79). Dr. Franz Krones, 
R V. Marchland, Grundriss der osterreichischen Geschichte (Vienna, 
1RS2). gives a very copious bibliography. See also J. Ziekurkh, Die 
e>aherufahl Karls VI. (1902). 

CHARLES VIL (1697-1745), Roman emperor, known also 
as ('hades Albert, elector of Bavaria, was the son of the elector 
Maximilian Emanuel and his second wife, Theresa Cunigunda, 
(laughter of John Sobieski, king of Poland. He was born on Aug. 
J; 1697- His father having taken the side of Louis XIV. of 
r ranee in the War of the Spanish Succession (9.V.), Bavaria was 
occupied by the allies. Charles and his brother Clemmt, after- 
I Wards archbishop of Cologne, were carried prisoners to Vienna, and 
• ^re educated by the Jesuits under the name of the counts of 
Wittclsbach. When his father was restored to his electorate 
was released, and in 1717 he led the Bavarian contingent 
the imperial army which served under Prince Eugene against 
Turks, and is said to have distinguished himself at Belgrade, 
of fu * ^"”ts betrothed to Maria Amelia, the younger 

^ toe two orphan daui^faton the emperor Joseph L Her uncle 


Charles VI. insisted that the Bavarian house should recognize the 
PragxMtic Sanction which established his daughter Maria Theresa 
as heiress of the Habsburg dominions. They did so, but with 
secret protests and mental reservations of their rights, which were 
design^ to render the recognition valueless. The electors of 
Bavaria had claims on the possessions of the Habsburgs under 
the will of the emperor Ferdinand I., who died in 1564. 

Charles succeeded his father on Feb. 26, 1726. His policy was 
to keep on good terms with the emperor while slipping out of his 
obligation to accept the Pragmatic Sanction and intriguing to se- 
cure French support for his claims whenever Charles VI. should 
die. These claims were advanced immediately after the death of 
Charles VJ . on Oct. 20, 1 740. Charles Albert now entered into the 
league against Maria Theresa, to the great misfortune of himself 
and his subjects. By the help of her enemies he was elected em- 
peror in opposition to her husband Francis, grand duke of Tus- 
cany, on Jan. 24, 1742, under the title of Charles VII. and was 
crowned at Frankfurt-am-Main on Feb. 12. But as his army had 
been neglected, he was utterly unable to resist the Austrian troops. 
While he was being crowned his hereditary dominions in Bavaria 
were being overrun. During the War of the Austrian Succession 
(g.v.) he was a mere puppet in the hands of the anti-Austrian 
coalition, and was often in want of mere necessities. In the changes 
of the war he was able to re-enter his capital, Munich, in 1743, 
but had immediately afterwards to take flight again. He was 
restored by Frederick the Great in Oct. 1744, but died worn out at 
Munich on Jan. 20, 1745. 

See A. von Ameth. Geschichte Maria Theresias (Vienna, 1863-^9), 
and P. T. Heigel, Der osterreichische Erbfolgestreit und die Katser- 
wahl Karls VI J. (Munich, 2877). 

CHARLES L (1887-1922), emperor of Austria and king of 
Hungary, bom Aug. 17, 1887, ^ Persenbeug, in Lower Austria, 
was the son of the archduke Otto (1865-1906), and Princess 
Maria Josephs of Saxony (1867-1944). The death of his father 
in 1906 and the renunciation by his uncle, the archduke Francis 
Ferdinand, on his marriage with the countess Chotek (1900) of 
any right of succession for the children of this union, made him 
heir-presumptive to his great-uncle, the emperor, Francis Joseph. 
In Oct. 1911 he married the princess Zita of Bourbon-Parma. 
Of this marriage there were several sons and daughters, the eldest 
of whom, Otto, was bom in 1912. Charles’ relations with the 
emperor were not intimate, and those with Francis Ferdinand not 
cordial. After the death of Francis Ferdinand the old emperor 
took steps to initiate him in affairs of State; but these studies 
were intermpted almost immediately by the outbreak of the 
World War. After a period at headquarters at Teschen, Charles 
commanded the 20th Corps in the offensive of 1916 against 
Italy, later commanding an army on the eastern front. 

Charles as Emperor^— On Nov. 21, 1916, he succeeded to the 
throne, at a period of extreme difficulty, which he hoped to 
meet by making a complete change in the leading militory and 
political posts in the monarchy. The changes, however, usually 
proved unfortunate. Charles himself was an amiable man of 
excellent intentions, but his abilities were mediocre and his 
preparatory training inadequate. He lacked calmness and en- 
durance, and was prone to headlong, precipitate action. He was 
powerfully influenced by his immediate entourage — his wife and 
mother-in-law— while distrusting all other advisers. But he was 
most bitterly — ^and justly — ^reproached for insincerity. Not 
merely his enemies, but his allies, particularly German statesmen 
and the emperor William, soon felt that they could not trust 
his word; a sentiment shared by the peoples of the Danubian 
monarchy. 

On Charles’ accession the Constitution in Austria was still sus- 
pended. In May 1917 he summoned parliament once more, but 
the concessions Charles now made to the Slavonic nationalities 
remained fruitless, merely alienating the majority of the German 
Austrians, while his concessions to the Magyars in Hungary sim- 
flarly irritated the conservatives of Vienna and the non-Magyars 
of Hungary, without decking the separatist movement. He was 
equally unfortunate in his peace proposals. While refusing the 
idea of a separate peace for Austria, he endeavoured to persuade 
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termined to summon a parliament in England to gain supplies to 
renew the war against the Scots. When the Short parliament met 
in April 1640 members were asked to proceed immediately to pass 
a money bill but John Pym, who now led the opposition to the 
king, spoke of grievances. When the king professed that after 
money had been granted he would be willing to consider com- 
plaints, the commons fixed a day to debate troubles in Scotland. 
Thereupon Charles once again dissolved |)arliamcnt. He com- 
mitted one of the greatest blunders of his reign because this 
parliament would probably have been content with moderate, not 
revolutionary, changes in the government. He was equally at fault 
in promulgating the canons of 1640 which contained among other 
articles obnoxious to Puritans, the command to every minister to 
read each quarter a statement that kings were of divine origin and 
given by God a supreme power over all persons, and that to bear 
arms against the king was to resist power ordained of God and so 
incur damnation. Charles soon discovered that his subjects did 
not accept this definition of their duties. To punish the Scots, 
he now called ujion the militia of the southern counties but the 
only time they encountered the Scots they gave way to disgraceful 
panic, leaving Northumberland and Durham open to their enemies. 
Charles was constrained to open negotiations but found the Scots 
would agree to an armistice only on condition that they should 
continue to occupy the north counties and be paid £850 a day. 
They were looking forward to a settlement with an English parlia- 
ment rather than with the king. Charles had no option but to 
summon a parliament. Unless it met and granted supplies his 
forces in Yorkshire would disband and the Scottish army could 
march unopposed to London, where it was likely to be welcomed. 
Thus when it met on Nov. 3, 1640 the Long parliament had in 
effect an army in its pay, a situation lasting until the following 
August when the treaty with the Scots was completed. Thus the 
king dared not di.smiss this parliament as he had four others. 
Charles had so few supporters that he could not .save his advisers 
from imprisonment or exile, or, in the case of the earl of Strafford 
(the former Wentworth), execution. He promised Strafford three 
weeks before the end that he should not suffer in life, honour or 
fortune. But the royal intervention did more harm than good and 
an obscure army plot which included an attempt to put the Tower 
of London into loyal hands was fatal. Charles, feeling that his 
wife’s life was not safe from the armed mob that surrounded the 
palace shouting for justice, gave way. Strafford had urged the 
king not to let him be a hindrance to reconciliation between king 
and parliament. When he heard that the Bill of Attainder had 
been signed he is said to have exclaimed, **put not your trust in 
princes.’' Charles regretted his con.sent all his life and regarded 
his own death as an expiation for the sacrifice of his faithful serv- 
ant. He is not known to have expressed any sorrow that he was 
largely responsible for the general apprehension that Strafford 
was too dangerous a man to let live. 

During the first year of the Long parliament the king could 
not oppose measures to abolish prerogative courts like the Star 
Chamber and High commission and declare unlawful the financial 
expedients used during the 1 6305. He even con.sented to acts to 
ensure that parliament meet every third year and that it could not 
be dissolved without its own consent. E*ym and his adherents had 
established the reign of law so far as statutes could achieve it. 
They had effectively curbed the royal power but had not provided 
a substitute to rule the countr>^ The constitution in 1641 may 
be likened to an old locomotive which parliament had equipped 
with powerful brakes but left the engine unrepaired. 

In Aug. T641 Charles paid a second visit to Scotland. His gra- 
cious reception induced the belief that the Scots would maintain 
and place at his command some of the army now returning from 
north England. He also thought that he could bribe his bitterest 
opponents by promises of preferment to office and promotions in 
the peerage. He was di.sappo]nted in both respects. The Scottish 
army was disbanded, and the earl of Argyll, though created a 
marquis, and other covenanting leaders could not be bought. In- 
stead, they insisted that officers of state must be acceptable to 
parliament. While the king was failing to form a Scottish party 
to intervene in England he was ordering his agents in Ireland to 


try to secure the support of Irish Catholics by vague offers of 
toleration. It was highly improbable that Charles ever seriously 
pondered the question whether Scottish Presbyterians and Irish 
Catholics could be combined to coerce his EngliA subjects. That 
he never seemed to have considered his policy in all its bearings 
was a jiermanent weakness. Instead he passed from one intrigue 
to another without seeing that the ultimate result would be general 
distrust. During his absence from London parliament passed the 
first of the many ordinances it was to issue without the royal 
assent hitherto regarded as essential to give a bill the force of law. 

When after a month’s recess the Long parliament reopened in 
Oct. 1641 the king was in a stronger position. He had taken into 
his councils Edward Hyde, later earl of Clarendon, who formed a 
party of constitutional royalists. The text for the many state pa- 
pers he wrote for the king he borrowed from a speech of Pym’s, 
“the law is that which puts the difference betwixt good and evil, Ihs 
twixt justice and injustice.” He sought to prove that the king was 
now the guardian of the constitution against the innovations of 
parliamentary leaders animated by selfish ambition. He urged the 
king to take his .stand on the known laws of the land and await a 
reaction in his favour. The opponents of episcopacy at first de- 
manded the punishment of obnoxious bishops like ^ud but were 
now demanding the abolition of the order. This assault was 
likely to rally many defenders and split assailants who were not 
agreed on what to substitute for the Anglican church. The king 
unfortunately for himself lacked the firmness and patience to 
follow Hyde’s policy for long. He was always intriguing to regain 
the powers he had surrendered. 

Towards the end of 1641 two events of great significance to 
Charles I occurred: the Irish Rebellion and the passage of the 
Grand Remonstrance. On Oct. 23 the native Irish with some 
Anglo-Irish Catholics rose against the English and Scots who had 
dispossessed them of their land and outlawed their religion. Ihey 
slaughtered several thousand Protestants. Very exaggerated news 
of the massacre reached England and Charles’s opponents depicted 
the dangers to Protestants in the most lurid colours. The need 
for an anny to put down the rebellion raised the question whether 
king or parliament .should control it. The commons required that 
the king should employ only ministers approved by parliament, 
otherwise they would entrust the reconquest of Ireland to those 
in whom they had confidence. This was the most revolutionar\' 
step hitherto taken. At the same time the commons debated the 
Grand Remonstrance, which was an appeal to the country in the 
form of a partisan statement of the grievances already redressed 
and of the evils still to be cured. Its passage by 11 votes only 
showed that nearly half the commons were now royalists. Onre 
again Charles threw away his chances. His attempt to arrest the 
five members in the house of commons (Jan. 4, 1642) lost him 
most of the ground he had regained. Had the parliamentarians 
shown moderation during the next six months the king must have 
submitted to their demands, but their Nineteen Propositioos 
(June 2) sought to reduce him to a mere titular sovereign and left 
the church to be reformed by the Puritans. They voted that the 
cost of raising an army should be borne by inalignants or those 
who had not actively assisted the parliament. The result was 
that many in this vague category who might otherwise have re- 
mained neutral took up arms for the king. 

The civil wars are described under the sep)arate article Great 
Rebellion and are here included only for the king’s actions. He 
proved himself a good strategist but a poor tactician. He realized 
that London was the heart of the parliamentary cause but was 
unable to co-ordinate his different armies to attack it. However, 
the material resources at parliament’s command were much su- 
perior to his especially after the Solemn League and Covenant 
(Sept. 1643) had brought a Scottish army into England. The new 
model army formed early in 1645 ended the first civil war in a 
year. During and after the war various negotiations between king 
and parliament produced no results. The king could never put 
himself in the position of a national leader. All concessions be 
regarded as temporaiy, wrested from him by rebels. He told bis 
wife in 1646 with reference to the establishment of Presbyteri***’ 
ism for three years that he did so in order to “lay a ground fur * 
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perfect recovery of that (the A^lican church), which, to abandon, 
were directly against my conscience, and, I am confident, destruc- 
tive to monarchy.” Unfortunately for his reputation his con- 
science did not prevent his returning evasive, his enemies thought 
deceitful, answers to all overtures for peace. He fancied that 
sooner or later quarrels between parliament, the army and the 
Scots would make him arbitrator of their differences. Therefore, 
he tried to spin out time until his enemies were at each others’ 
throats, but he exhausted their patience so that the Scots to whom 
he had delivered himself in May 1646 surrendered him to the 
parliament in January. In June 1647 Comet Joyce un- 
der Oliver Cromwell’s orders carried off the king and brought him 
into the army’s custody. Charles escaped to the Isle of Wight 
and in Dec. 1647 signed with the Scottish commissioners the En- 
gagement for the establishment of Presbyterianism for three years 
and the suppression of the sectaries. Thus the union between 
Presbyterians and royalists was formed which was ultimately to 
lead to the Restoration. Its immediate results were the victory 
of the army over its enemies and its determination to bring the 
king to trial. After some 140 M.P.’s had been expelled from 
parliament by Pride’s purge (Dec. 1648), the remnant appointed 
commissioners to form a court. The king declined to acknowl- 
edge' its authority, whereupon the sentence was passed that he 
should be beheaded as a tyrant and public enemy to his people. 
On the scaffold (Jan. 30, 1649) he submitted to his fate with a 
(|iiiet dignity. He said that he '*did not believe the happiness of 
))t'()i)le lay in sharing government, subject and sovereign being clean 
(litTereni." This persistent denial of a subject’s constitutional 
rights was a main cause of his failure. His support of the 
Anglican church probably commended itself to the majority of 
Knglislinien though they ^.sliked the Laudian principles so dear to 
the king. 

Charles’s private life was most exemplary. He was an affec- 
tionate husband and father, devout in his religion and regular in 
habits. He looked every inch a king. He had a genuine in- 
terest in painting, especially of the Italian school, and so far as 
his limited resources allowed was a great collector and patron of 
the arts. Immediately after his death appeared Eikon Basilike 
which was thought to be at the time the king’s own account of his 
.'sufferings, though it is now known to have been written by John 
Ciauden. r)crhaps after consultation with the king or examination 
of some of his papers. It earned for him his reputation as a 
martyred king. 

He was survived by his wife (see Henrietta Maria), his sons 
('harles, James (see Charles II and James II), and Henry, duke 
of CJlouccster (1639-60), and his daughters Mary (1631-60), who 
married William II of Orange, Elizabeth (1635-50), and Henrietta 
( 70 ) who married, Philip, duke of Orleans. 

Ktbi kk^raphy. — ^I' he public life of Charles 1 is part of the history of 
fircat Britain and source^ and later works for it can be found in 
Bihlhurapky of British History, Stuart Period, 1603-1714, ed., G. Davies 
■ Oxtord, 1928) or in the bibliographies appended to such histories as 
M Trevelyan, England under the Stuarts (New York, 1904) ; F. C. 
Moniague, The History of England From the Accession of James / to 
he Uni oration, 1603-1660 (New York, 1907); G. Davies, The Early 
Stuarts, 1603-S660 (Oxford, 1937). Two works by S. R. Gardiner 
wr indisricnsablc: History of England, 10 vol. (1884) and Great CivU 
: «»■. 1643- 164Q, 4 vol. (New York, 1893) ■ The proclamations, declara- 
etc., issued by the king or in his name can be found in many col- 
tciKm.s such as Reliquiae sacrae CaroUnae (1649), Basilika: The 
* <ff King Charles (1662) or Letters, Speeches, and Proclamations 
7 Afwg Charles /, cd., Sir Charles Petrie (London, 1935) . Those written 
•' reward Hyde (later Earl of Clarendon) are printed in his History of 
Crrat Rebellion, 6 vol. (Oxford, 1S88), which, together with his 
'h ’ interesting comments on the king and his policy. 

private correspondence is not large, but his character is 
^‘‘11 illu.stratcd in Charles I ifi 1646: Letters of King Charles the First, 
John Bruce, (1856). The best biographies are by F. M. G. Higham, 
narks 1 <I.,ondon, 193a) and E. C. Wingfield-Stratford, Charles King 
; J600-1637 (London, 1949), King Charles and King Pym 

(London, 1949) and King Charles the Martyr 1643-1646 
Skelton, Claries / (1898) has many illustra- 
V''"' .‘'fudies of special topics include J. G. Muddiman, The Trial of 
( harles the First (1928), Gordon Abion, Charles / and the Court 
(Louvrain, Belg.; London, 1935)» U. M. Young, Loartes / 
‘V (London, 1935) ; H. P. Cooke, Charles / ana His Earlier 

t (London, 1939), and F. F. Madan, ed., A New Bibliography 

w' hkon Basikke of King Charles ike First (London, 1950). For 


Charles as a patron of art and a collector see Francis Henry Taylor, 
The Taste of Angels (Boston; Toronto, 1948), and The Burlington 
Magaxine, Jan. 1949. (G. Ds.) 

CHARLES n (1630-1685), king of Great Britain and Ireland, 
and son of Charles I and Henrietta Maria, was bom on May 29, 
1630. In 1638 the duke of Newcastle was appointed as his gov- 
ernor, but his education was interrupted by the Civil War. In 
1645 Charles I sent him into the west of England, where his 
council included, among others. Sir Edward Hyde. In March 1646 
the royalist defeats drove him to the Scilly Isles and later to 
Jersey, and in July he joined his mother in Paris. He remained 
there under her control for two years, and continued his studies, 
Thomas Hobbes being his tutor for mathematics. 

In 1648 Charles cruised with some English ships off the mouth 
of the Thames, but effected nothing and retired to Holland. In 
Jan. 1649 he sent a blank sheet of paper, bearing his signature, 
to parliament, for the insertion of any terms which would save his 
father’s life. After Charles I’s execution on Jan. 30, 1649, he 
was proclaimed king in Scotland and parts of Ireland and in the 
Channel Islands. He went to Jersey in September, but was obliged 
to retire to Breda (Feb. 1650), and from that place he came 19 
terms with the Scots, accepting the Covenant and abandoning the 
earl of Montrose, whom he had encouraged to attempt another 
royalist rising in Scotland. He landed in Scotland on June 23, 
1650, after pledging himself to Presbyterianism in both Scotland 
and England. An attempt to escape from the Covenanters, known 
as '’the Start,” failed, and on Jan. i, 1651, Charles was crowned 
as king of Scots at Scone. Oliver Cromwell's advance forced him 
to march into England and on Sept. 3 Cromwell defeated him at 
Worcester. Charles showed great courage in the battle, and after 
an amazing series of adventures, including his concealment in the 
"royal oak” at Boscobel, sailed from Brighton for France on 
Oct. 15. 

His advisers were henceforward the royalists, Hyde, duke of 
Ormonde, and, from 1654, Sir Edward Nicholas. Plots for risings 
in England and Scotland and for Cromwell’s assassination failed. 
In 1654 Cromwell's negotiations with France drove Charles to 
Germany, but after Cromwell’s alliance with France he made a 
treaty with Spain (April 1656) and resided at Bruges or Brussels. 
His chief source of income was a Spanish pension; and he was 
very poor. Cromwell’s death did not imme^ately alter his posi- 
tion and in 1659 he went to Fuenterrabia, where the peace of the 
Pyrenees was being negotiated between France and Spain, to ask 
for military aid. This journey and a royalist rising in England 
just before it were alike fruitless. 

Events in England brought about the Restoration, which the 
royalists alone could not have accomplished. By the end of 1659 
a return to the old constitution was the only escape from the 
alternatives of military government or anarchy. George Monck 
(duke of Albemarle) advanced with an armed force from Scot- 
land; by recalling the secluded members of the Long parliament, 
power was transferred from the Independents to the Presbyterians. 
A “free” parliament was summoned to meet in April 1660 while 
Monck opened negotiations with Charles, who, following his ad- 
vice, issued the Declaration of Breda April 4. Largely the work of 
Hyde, it promised a general amnesty and lil^rty of conscience and 
to the army full arrears of pay, leaving the final settlement in each 
case to parliament; it also promised that all questions about the 
transfers of lands during the past years of revolutions should be 
determined in parliament. The Convention parliament, in which 
the secular peers again sat, accepted the declaration and Charles 
was proclaimed king on May 8. On May 25 he landed at Dover, 
where he was met by Monck, and on May 29, amid universal re- 
joicing, arrived at Whitehall. 

The agreement of Charles and Monck in leaving the settlement 
to parliament meant that the Restoration was a re.storation of 
parliamentary government, not of personal monarchy. Charles 
was not a conqueror and had no armed force of his own, while 
during the last 20 years almost all classes in England had acquired 
a permanent interest in politics. The admioLstration could not be 
carried on without the help of men who had already been employed 
by the revolutionary governments and the new council included 
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faithful royalists and former rebels. 

I'he willing ro-oi^eration of the Convention and the unbounded 
loyalty of its successor in its earlier years encouraged Charles to 
entrust many matters to parliament. The Restoration dissolved 
the legislative union with Scotland and Ireland, and led to the re- 
establishment of their separate parliaments. In Scotland the re- 
turn of the old order was complete, and brought back episcopacy 
and repression; in Ireland the Cromwellian settlement was firmly 
established and was upheld by Knglish opinion. 

Hyde, created earl of Clarendon. w*as still Charles’s chief ad- 
viser, and directed the work of reconstruction in England. All the 
.aits of the revoInLionary governments since 1(142 were held to be 
invalid; judicial proceedings since that date were confirmed by a 
special act. The Navigation act of 1651 was re-enacted; the 
abolition of feudal incidents (the abolition of tenure by knight 
service, of the feudal dues attaching to it, and of the court of 
wards and its local agents which dealt with them) completed in 
w:is maintained by a new act. The Indemnity bill led to 
dispules between Charles and parliament, Charles desiring lenity. 
Thirteen regicides and young Sir Henry Vane were executed; 25 
regicides. John Lambert and Sir Arthur He.silrigc were imprisoned 
for life; otherwise the amnesty was complete. Crown and church 
lands, and other lands .sequestered by the revolutionary govern- 
ments, reverted to their former owners, but royalists who had sold 
part of their lands to meet the fines inflicted on them received 
no rompensation. By means of special taxes the army was paid off 
by Keh. i6fii though, as a result of the alarm caused by Thomas 
Venner’s rising. Charles was able to retain Monck’s regiment of 
infantry, known henceforward as the Coldstream guards, and a 
cavalry regiment, the Blues. By 1685. mainly by the return of 
regiments from Dunkirk and Tangier, this force was increased by 
five regiments of foot and one of dragoons. The government’s 
income w’as fixed at X 1,200.000, but the sources allocated did not 
produce that amount, and the government was involved from the 
start in pecuniary diflicullies for w’hich it was not responsible. 

The restoration of the church was slower. Charles was pledged 
to toleration, and plans for comprehension were put forward. The 
Convention was dissolved in Dec. 1660 without settling anything, 
and the Savoy conference between Anglicans and Presbyterians, 
proved sterile. Charles was crowned on April 2.3, t66i, and a new 
parliament met on May 8; as it .sat until 1679 it is called the Long 
Parliament of the Restoration, and sometimes the Cavalier or the 
Pensionary parliament. It contained at the start, and until by- 
elections gradually changed its character, an overwhelming royalist 
and \nglican majority, and C'harlcs and the earl of Clarendon 
could not re.strain it on religious questions. The bishops returned 
to the upper hou.se on Nov. 20, j 6O1 . On May 19, j 662, the Act of 
Uniformity was passed, enjoining the use of the Book of (’ommon 
Prayer, which had been specially revised, and included new serv- 
ices of Jan. 30 and May 29 (the dates of the execution of Charles I 
and the Restoration); as a result about 1,200 of the clergy, who 
rcfu.sed to conform, left their livings on St. Bartholomew’s day 
(Aug. 24); another 800 had already been ejected. The Presby- 
terians had hitherto tried to gain control of the national church 
while remaining within it. Now those among them who did not 
conform were driven to Like up a position definitely outside it and, 
together with the various independent sects, came to be known as 
Nonconformists or Di.sscnters. Charles tried to relieve them and 
the Roman Catholics by a declaration of indulgence issued on 
Dec. 2b, I fib 2, but it was opposed by Clarendon and by parlia- 
ment; and a series of acts was passed, including the Conventicle 
and Five Mile acts, forbidding the Nonconformists their special 
forms of worshifi; it is unjustly called the Clarendon code. The 
(’’orporation act (i66i ) drove the Nonconformists from power in 
the boroughs; the Licensing act (1662), establishing a censorship, 
and the repeal of the 1641 Irienninl art and the pa.s.sing of a new 
act. requiring triennial parliaments but providing no machinery 
for enforcing this requirement if the king failed to observe it, com- 
pleted the reconstruction of the constitution. 

Charles’s foreign policy was largely a continuation of Crom- 
well’s, although based on material rather than on religious con- 
siderations. Peace was made with Spain, but Jamaica and Dun- 


kirk were retained, and Charles, when he married the Portuguese 
Catherine of Hraganza in 1662, pledged himself to give Portugal 
military support in its struggle with Spain. The marriage, which 
brought Bombay and Tangier to England as parts of Catherine's 
dowry, drew England closer to France; the two countries were 
further connecteci by the marriage of Charles’s sister, Henrietta 
Anne, to the duke of Orleans and by the sale of Dunkirk to France. 
Dunkirk was a costly possession and Charles had neither the 
money nor the troops to hold it effectively. In 1664 English com- 
mercial expansion and minor political differences led to war with 
the Dutch, formally declared in Feb. T665. struggle was in. 
decisive, but England was weakened by the Great Plague in 1^65, 
and the Fire of London in 1666. Financial exhaustion led to 
negotiations, and in 1667 the Dutch, by burning the English 
in the Medway,. enforced the conclusion of the peace of Breda. 
Both sides kept their conquests, England obtaining New York and 
New Jersey. Parliament demanded a sacrifice and attarked 
Clarendon. Charles was annoyed by his op{)osition to toleration 
and tired of hi.s lectures on his private misconduct; to the delight 
of the courtiers and the younger politicians he allowed him to Ihi 
exiled. 

Free from tutelage, Charles determined to follow his own poliiy 
He was very .short of money, di.sliked parliamentary control and 
believed that he could escape from his difficulties by an alliuno' 
with the Catholics and the Dissenters at home and the French 
abroad; his desire for toleration and his |)ersonal iniiinatior, 
toward C’athulici.sm. increased by his knowledge of the attitude ni 
his brother James, duke of York, alike recommended this |.M)lic\ 
He also wanted to revenge himself on the Dutch for his humiliation 
at (Chatham. Henceforward he never gave complete confidenfe 
to any minister. He now employed Sir Thomas Clifford and the 
earl of Arlington but allowed the duke of Buckingham some shov. 
of power. These three wdth Lord Ashley and the earl of Lauder- 
dale. formed the notorious Cabal, so-called because the first Icticr* 
of their names formed that word, it was not a ministry in the 
modern sense, there being no common policy or joint responsibility 
Charles hoped to attain his ends by the support of Louis XIV 
wrho, engaged in promoting his queen’s claims to the Spanish >ik 
cession, was prepared to buy the alliance or the neutrality ot Eng- 
land. 

The Triple Alliance, formed in t 6()8 between England. Ho 
and Sweden, appeared for a time to threaten Louis’s project.s 
was extremely popular in England, but Charles excused his sh:irp 
in it to Louis, whom it infuriated against the Dutch. In lOix, 
("harles declared to the French ambassador his desire to be recon- 
ciled to Rome, and through the duchess of (Orleans negotiated with 
I.^)uis the secret treaty of Dover, signed on May 22, 1670. Chiirb 
was to declare him.self a C'atholic when the time .seemed ri|X‘. in 
view of possible disturbances Louis was to pay him rather more 
than £150,000 and to provide 6,000 men; thereafter France and 
England were to join in a war against the Dutch. {See I)o\kR. 
Tkkaty of.) Only Clifford and Arlington among the minister.- 
.signed this treaty; in Dec. 1670 the whole Cabal .signed a feigned 1 
treaty, which omitted the conversion clauses. Charles was casih 
led to postpone them ; what importance he attached to them fan* 
not be determined. In 1671 Louis sent Louise de K6roualle, later | 
duchess of Portsmouth, to England to become Charles’s mi.*-tresr 

The war against the Dutch began in 1672; at the same time, to 
win support, C'harles issued the Declaration of Indulgence, sus* 
jjending the penal laws, and postponed all payments of assignations 
on the revenue; this was the “Stop of the Exchequer,” aftecting 
the London bankers. The war, although it established British 
commercial and naval supremacy, was unpopular. In 1675 
ment forced Charles to cancel the Declaration of Indulgence and 
to pass the Test act, which drove Catholics, including Cliffy 
and James, from office. In 1674 Charles was obliged to tnaw 
I)eace with the Dutch. 

The earl of Danby (Sir Thomas Osborne, later duke of 
succeeded the Cabal. His policy, based on the alliance of chu^ 
and crown, was calculated to detach from the opposition the lo)®* 
ists driven to it by hatred of the Cabal ; by patronage and enrmp 
lion he increased their number and formed a strong “Court pad) 
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ill parliament. Ashley, now earl of Shaftesbury, led the opposition 
“Country party” to which the by-elections furnished recruits. It 
was f^etierally predominant, but French subsidies enabled Charles 
to resist it. Danby was obliged to concur in this, but tried to 
dircit foreign policy along more popular lines, and in Nov. 1677 
brought about the marriage of James’s daughter, Mary, with Wil- 
Ijjini of Orange (afterward William III and Mary II). Charles 
turned against Louis who, not without bribery, persuaded the 
Country party to refuse supplies for the army and then made the 
of Nijmegen with the Dutch. 

Hatred of the Cabal and distrust of Charles had prepared the 
way for Titus Oates, who, in Aug. 1678 denounced an intended 
rising of the Catholics. This, the “popish plot,” was almost en- 
tirely fictitious, as Charles readily discovered, but it received ap- 
parent confirmation from Edward Coleman’s letters and the death 
of Sir Edmund Berry Godfrey (g.v,). Shaftesbury promoted the 
ensuing general panic. Charles let the agitation take its course, 
iiUtrvetiing only when Oates accused the queen; between 1678 and 
some 35 victims were executed, although Charles knew most 
of them to be innocent of the charges brought against them. He 
now realized the importance of the unhesitating support of the 
rhurih. He dissolved parliament in Jan. 1679 to save Danby from 
iiii[)e:i(iiment, after the revelation by Montague of that minister’s 
jt'quiescence in the hnaxicial dealings with Louis XIV. The Li- 
rensiiig act lapsed inunediately, resulting in a flood of pamphlets 
and newspapers. Janies was .sent abroad; an expierimenlal reform 
ot the eouncil failed; the new parliament had to be dLssolved within 
a few months. The exclusion of James from the succession to the 
thrurie was now proposed ; his place was to be taken by the duke 
of Monmouth, Charles’s eldest illegitimate son. A new {larliament 
iikM in Oct. t68o; the Exclusion bill passed the commons, but was 
dt fealed in the lords by the genius of George Savile, marquess of 
Halifax. The commons refused to consider the alternative plan, 
whirh Charles was prepared to accept, of limiting the powers of 
a Catholic successor. In March 1681 a new parliament met at 
().xi(>rd, where the London mob could not dominate it, but as the 
Exclusion bill was introduced immediately, it was dissolved after 
sitting lor one week only. Henceforward Charles governed with- 
out fnirliamenth. 

]i at this time that the terms Whig and Tory emerged as 
parly names for the supporters and opponents of the Exclusion 
hill. Charles began to attack the Whigs and had their leader, 
Shaliesbury, indicted for high treason, but the London grand 
jury threw out the charge. A writ of quo warranto brought 
agaiiKsi London compelled it to surrender its charter, whereupon 
a general attack was made on the municipal charters throughout 
the kingdom. I'he new charters gave the Tories control over the 
appuintnient of municipal officers and the return of the borough 
iiiimheib. James returned to England. Some of the defeated 
Whigs formed the Rye House plot in 1683; its discovery led to 
the execution of Lord William Russell, earl of Esse.\, and Algernon 
Sidney. The Tory reaction had now reached its climax, but 
Charles was not yet prepared to face another parliament. As a 
result shortage of income compelled him, in spite of subsidies from 
Louis XIV, to abandon Tangier (1683) and to allow the navy to 
Jeray; incunwhile he could only watch the increase of French 
3 ower. including the seizure of Strasbourg. He may have been 
'onsidering a change of policy when he was taken seriously ill on 
2, 1685. He made a profession of the Catholic faith, received 
■he sacrament and died on Feb. 6. 

h) appearance Charles was tall and dark; besides numerous 
Jort rails there is a wax effigy, taken from the corpse, in West- 
minster abbey. He was active, walked rapidly and was an excel- 
*‘nt horseman; he loved all outdoor sports, but was happiest at 
He was a keen patron of the turf and rode well. He had 
jn excellent constitution, was careful about his diet and rarely 
‘J’iink to excess. His manners were excellent; he was affable and 
i»ut too good-natured to be able to refuse requests. His wit 
^ 3 !' ni()re suitable for a private gentleman than for a king, but was 
iroin malice. His fits of anger were rare and brief. His 
t'cinory was excellent. His gaiety, good nature and freedom from 
’^ptciijje made him generally popular. His notorious lascivious- 
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ness contained no “seraphic” element; he accepted the mistresses 
chosen for him. The sums he spent on them did not seriously em- 
barrass his finances, but made it difficult for him to ask parliament 
for money for other purposes. 

He had no legitimate children; the most important of his many 
illegitimate children weije: by Lucy Walter, James Scott, duke of 
Monmouth and Buccleiich (1649-1685); by Lady Castlemaine 
(later duchess of Cleveland) , Charles, Henry and George Fitzroy , 
dukes of Southampton, Grafton and Northumberland; by the 
duchess of Portsmouth, Charles Lennox, duke of Richmond; by 
Nell Gwyn, Charles Beauclerk, duke of St. Albans; by Catherine 
Peg, Charles FitzCharles, earl of Plymouth. 

Charles once said that “he was no atheist, but he could not 
think God would make a man miserable only for taking a little 
pleasure out of the way.” He inclined toward Roman Catholi- 
cism, partly on political grounds, but Halifax, perhaps reflecting 
Charles’s own view, thought that creed most compatible with his 
lax morality. The date of his change of belief is uncertain, but he 
was not reconciled to Rome until his deathbed, and attended 
Anglican services regularly during his life. He was a good judge 
of sermons and did not object to remonstrances so long as he was 
not expected to reform and they were in good taste. His desire 
for toleration was based not on principle, but on indifference and 
good nature and the memory of his promises. Charles was inter- 
ested in science, had his own laboratory, and gave the Royal so- 
cietv its charter. He encouraged applied science especially when 
it concerned navigation; his knowledge of naval architecture was 
praised by Samuel Pepys, but was considered by most contempo- 
raries to be greater than his rank permitted. He patronized the 
theatre and enjoyed the lighter forms of literature. 

The reign was politically sterile because Charles’s achievements 
were undone and his foreign policy reversed by the revolution of 
1688; but the transfer of power from the crown to the house of 
commons went on steadily during the existence of the Long Parlia- 
ment of the Restoration. It was a time of administrative progress, 
notably in the navy and in the treasury system, and between 1660 
and t688 the administration of the old colonial empire reached its 
highest point of efficiency. Charles himself contributed by his in- 
terest in naval, commercial and colonial expansion, but sacrificed 
these objects too easily to his personal and dynastic policy. At- 
tempts to vindicate the latter have not been wholly successful, for 
much of his conduct admits no justification. He was too lazy 
and fond of pleasure to apply himself steadily to business, but 
energetic on occasion and always intelligent. Charles Halifax 
notes his powers of dissimulation. He was unwilling to face pro- 
longed opposition, being determined “not to go on his travels 
again.” He was selfish and callous but not vindictive. During the 
reign there was great material and intellectual progress and some 
improvement in manners. 

Writers who denounce the morals of the age rely too much on 
Pepys and Philibert Gramont. The tendency has been to judge 
the country at large by Charles’s characteristics, and to dwell on 
his vices without considering his gifts. Closer study modified 
many of the older verdicts. 

Bibuooraphy. — O. Airy, Charles II (London, 1904) ; A. Bryant, 
Charles II (London, 1931) ; D. Ogg, England in the Reign of Charles 
II, 2 vol. (Oxford, 1934) ; G. N. Clark, The Later Stuarts, 1660-1714, 
(Oxford, 19.34)- (X.; R. B. Wm.) 

CHARLES I AND kings of France. By the French, 
Charles the Great, Roman emperor and king of the Franks, is reck- 
oned the first of the series of French kings named Charles (see 
Charles the Great). 

Similarly the emperor Charles II the Bald (q,v.) is reckoned as 
Charles II of France. In some enumerations the emperor Charles 
III the Fat {q,v,) is reckoned as Charles II of France, Charle- 
magne not being included in the list and Charles the Bald being 
styled Charles I. 

CHARLES m, The Simple (879-929), king of France, was 
a posthumous son of Louis the Stammerer and of his second wife 
Adelaide. On the deposition of Charles the Fat in 8S7 he was 
excluded from the throne because of his youth; but during the 
reign of Odo, who had succeeded Charles, he gained the recogni- 
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tion of a certain number of notables and was crowned at Reims 
by Archbishop Fulk {q.v.) on Jan. 28, 893. He now got soine 
support from the emperor Arnulf ; and Odo ceded part of Neustria 
to him. When Odo died (Jan. 1, 898). he obtained possession of 
the whole kingdom. His most important act was the treaty of 
Saint Clair-sur-Epte with the Normans in 91 1. Some of them 
were baptised; the kernel of the duchy of Normandy (g.v.) was 
ceded to them ; but the story of the marriage of their chief Rollo 
with the king’s sister Giscla, related by the chronicler Dudo of 
Saint Quentin, is very doubtful. The same year Charles, on the 
invitation of the barons, took possession of the kingdom of 
Lotharingia. But the Neustrian barons, jealous of the growth of 
the royal authority and discontented with the favour shown by 
the king to his counsellor Hagano, rebelled and in 922 elected 
Robert, brother of King Odo, in place of Charles. Robert was 
killed in the battle of Soissons (923), but the victory remained 
with his party, who elected Rudolph, duke of Burgundy, king. In 
his extremity Charles trusted himself to Herbert, count of Ver- 
mandois, who deceived him and imprisoned him at Chateau- 
Thierry and afterward at Pcronne, where he died on Oct. 7, 929. 
In 907 he had married Frederona, sister of Bovo, bishop of 
Chalons. After her death he married Eadgifu (Odgiva), daughter 
of Edward the Elder, king of the English, who was the mother of 
Louis IV. 

See A. Eckcl, Charles le Simple (Paris, 1899). 

CHARLES rV (1294-1328), king of France, called The Fair, 
third and youngest son of Philip IV, received La Marche from 
his father as an appanage in 1311 (it was raised to the rank of 
comte-pairie in 1316). When his brother Philip V died on Jan. 2, 
1322, leaving one daughter and a widow with child (another 
daughter), Charles acted on the precedent established by Philip in 
1376 and took the crown without difficulty, leaving to his two 
nieces only their mother’s dowry, the county of Burgundy. 

The most important fact of his reign was the renewal of war 
with England. In 1323 Charles ordered the building of a castle 
at Saint Sardos, a small village of Agenais, depending on the 
priory of Sarlat, his direct vassal, with which he had concluded a 
treaty of paria^e. The seneschal of Guienne thought this a usur- 
pation of his English master’s rights, stormed the town and hanged 
a number of Charles’s officers. ThereupKin, on July 1, 1324, 
Charles pronounced the confiscation of Aquitaine and Ponthieu, 
alleging also that Edward 11 had made no homage. 

A French army occupied all Aquitaine, except Bordeaux, 
Bayonne and Saint Sever. In March 1325 Edward sent his wife 
Isabella (Charles’s sister) to Paris to negotiate; and, as Edward 
did not wi.sh to go to France to do homage, she obtained (Sept. 
1325) that Aquitaine and Ponthieu should go to her son Edward, 
who would make homage. But Charles claimed to keep Agenais 
and La R6ole, and Edward II rejected the arrangement. Aqui- 
taine and Ponthieu were again confiscated, and the overthrow of 
Edward 11 prevented any English resistance. On March 31, 1327, 
Isabella, now regent of England, signed a treaty by which her son 
recovered his fief, less Agenais and Bazadais. 

This renewal of the war made serious financial difficulties for 
Charles, who had to put civil offices up for auction, to increase 
duties on trade and to make the salaries of the magistrates de- 
pendent on the exaction of heavy fines. 

On the pretext of a crusade to free Armenia from the Turks, 
he obtained from the pope a tithe levied on the clergy, which he 
kept for his own use. As his predecessors had done, he confiscated 
the property of the Lombard bankers. He summoned a number 
of assemblies to obtain support for these measures and to try again 
to reform the coinage, but they were held only locally, in baUliages 
and sin6chaussies. In 1326, he was satisfied with a meeting of 
prelates and barons in Meaux, which accepted the principle of a 
subsidy for the war. 

Charles died at Vincennes on Feb. i, 1328. He had been married 
three times, first to Blanche of Burgundy, who in May 1314 was 
convicted of adultery, then to Mary of Luxembourg (d. 1324) and 
thirdly to Joan of fivreux. He left one daughter by Mary; and 
his widow was with child. 

See R. Fawtier, VEurope occidentale de 1270 h 1328 (Paris, 1940) ; 
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(F. Ct.) 

CHARLES V (1337-1380), king of France, called The Wise 
was born at the ch&teau of Vincennes, on Jan. 21, 1337, the son 0 
John II and Bona of Luxembourg. In 1349 he became dauphin 0 
the Viennois by purchase from Humbert II and in i 35 S ke wa 
created duke of Normandy. After the battle of Poitiers (1356 
where his father was taken prisoner by the English, he arranget 
for the government of Normandy and proceeded to Paris, when 
he took the title of lieutenant of the kingdom. During the year, 
of John IPs imprisonment in England, Charles assumed the gov 
ernment of France. He summoned the states general of northen 
France (Langue d*Otl) to Paris in Oct. 1356 to obtain men an( 
money to carry on the war. But under the leadership of Etieniu 
Marcel, provost of the Parisian merchants and president of thi 
third estate, and Robert le Coq, bishop of Laon, president of th« 
clergy and a partisan of Charles II of Navarre, the states refusec 
any aid except on conditions which Charles declined to accept 
They demanded the dismissal of a number of the royal ministers, 
the establishment of a commission elected from the three estate: 
to regulate the dauphin’s administration and of another board t( 
act as council of war; also the release of Charles of Navarre, whe 
had been imprisoned by King John. The estates oif Languedoc 
summoned to Toulouse, also made protests against misgovernment 
but they agreed to rai.se a war levy on terms to which the dauphin 
acceded. Charles sought the alliance of his uncle, the emperor 
Charles IV, to whom he did homage at Metz as dauphin of the 
Viennois, and he was also made imperial vicar of Dauphine. thui 
acknowledging the imperial jurisdiction. But he gained small 
material advantage from these proceedings. The states general 
were again convoked in Feb. 1357. Their demands were mure 
moderate than in the preceding year, but they nominated members 
to replace certain obnoxious persons on the royal council and de- 
manded the right to assemble without the royal $ummon.s and 
certain administrative reforms. In return they promi.sed to raise 
and finance an army of 30,000 men, but the money — a tithe levied 
on the annual revenues of the clergy and nobility — ^voted for this 
object was not to pass through the dauphin’s hands. Charles had 
to yield and issued an ordinance of reform (March 3), hut the 
agreement was annulled by letters from King John, who announced 
at the .same time the conclusion of a two years’ truce. Charles 
had tried to escape from the power of the reformers by leavinf; 
Paris, but he returned for a new meeting of the estates in the 
autumn of 1357. 

Meanwhile, Charles of Navarre had been released by his par^ 
tisans and, allying himself with Etienne Marcel, had become a 
popular hero in Paris. The dauphin was obliged to receive him 
and to undergo an apparent reconciliation. In Paris Marcel was 
supreme. He forced his way into the dauphin’s palace (Feb. 
1358), and Charles’s servants, Jean de Conflans, marshal of 
Champagne, and Robert de Clermont, marshal of Normandy, were 
murdered before his eyes. Charles was powerless against Marcel, 
who compelled him to take the title of regen^to prevent the iK)ssi- 
bility of further intervention from King John. But he fled from 
Paris on March 28, obtained from the provincial assemblies the 
money refused him by the states general and blockaded the capital 
by the seizure of Meaux and Montereau. Charles of Navarre, 
now in league with the English and master of lower Normandy and 
of the approaches to Paris, returned to the immediate neighbour- 
hood of the city, and Marcel found himself driven to avowed co- 
operation with the dauphin’s enemies, the English and the Navar- 
rese. In defiance of a recent ordinance prohibiting provincid 
assemblies, Charles presided over the estates of Picardy and Artois 
and then over those of Champagne. The states general of i 35 ^ 
summoned to Compi^gne instead of Paris, granted a large aid. 

The condition of northern France was rendered more desperate 
by the outbreak (May-June 1358) of the peasant revolt kn^ 
as the Jacquerie, which was repressed with a ferocity far exceed- 
ing the excesses of the rebels. Within the walls of Paris, 
Maillart had formed a royalist party; Marcel was assassinated 
(July 31, 1358), and the dauphin entered Paris two days later, 
reaction in Charles’s favour had set in, and the estates of i 359 
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supported him in repudiating the treaty of London (1359), which 
kinK John had signed in anxiety for his personal freedom, and 
vuti'd money unconditionally for the continuation of the war. 

From this time the estates were only once convoked by Charles, 
^•ho thenceforward professed to summon the assembly Of notables 
or provincial bodies. Charles of Navarre was induct to end his 
viat with the regent. But Edward III landed at Calais in October; 
and a great part of the country was exposed to depredations from 
the F^nglish troops. In the scarcity of money Charles had recourse 
t(i the debasement of the coinage, which suffered no less than 22 
vanaiions in the two years before the treaty of Brdtigny. This 
disastrous financial expedient was made good later, the coinage 
[icring estahli.shed on a firm basis during the 16 years of Charles’s 
reiKH in accordance with the principles of Nicolas Oresme. On the 
fonflusion of peace. King John was restored to France, but being 
iiiiable to raise his ransom, he returned in 1364 to England, where 
he died in April, leaving the crown to Charles, who was crowned 
at Reims on May 19. 

'] he new king found an able servant in Bertrand du Guesciin, 
who won a victory over the Navarrese troops at Cocherel and took 
prisoner their best general, Jean de Grailly, captal de Buch. The 
establishment of Charles’s brother, Philip the Bold, in the duchy 
of Burgundy, though it constituted in the event a serious menace 
to the monarchy, put an end to the king of Navarre’s ambitions in 
that direction. A treaty of peace between the two kings was signed 
in i 3 ^» 5 . by which Charles of Navarre gave up Mantes, Meulan and 
the county of Longueville in exchange for Montpellier. Negotia- 
tions were renewed in 1370, and Charles of Navarre did homage 
for his French possessions, though he was then considering a new 
alllanrc with Edward III. Du Guesciin undertook to free France 
from the depredations of the “free companies,” mercenary soldiers 
put out of employment by the cessation of the war. An attempt 
to send them on a crusade against the Turks failed, and Du 
Cbjesclin led them to Spain to put Henry of Trastamara on the 
throne of Castile. By the marriage of Philip the Bold with 
Margaret of Flanders, Charles detached the Flemings from the 
English alliance. Then as soon as he had restored something like 
order in the internal affairs of the kingdom, he provoked a quarrel 
with the English. 

The text of the treaty of Br^tigny presented technical difficulties 
of which Charles availed himself. The English power in Guienne 
was weakened by the disastrous Spanish exfiedition of the Black 
l^rince. Edward, prince of Wales, whom Charles summoned be- 
fore the parlement of Paris in Jan. 1369 to answer the charges 
preferred against him by his subjects, thus expressly repudiating 
the English sovereignty in Guienne. The Black Prince failed to 
obey. War was renewed at once on the Gascon frontier. Between 
.'371 aitd 1373 Poitou and Saintonge were reconquered by Du 
(iuesclin. and soon the English had to abandon all their territory 
north of the Garonne. John IV of Brittany (Jean de Montfort) 
had won his duchy with English help by the defeat of Charles of 
Hlois, the French nominee, at Auray in 1364. His sympathies re- 
mained English, and he was obliged to take refuge in England 
^1373) and later in Flanders, while the English only retained a 
looting in two or three coast towns. Charles restraint his armies 
from fighting an uneven pitched battle with the English; they con- 
tented themselves with defensive and guerrilla tactics. The towns 
'^ere defended, and the English left to do as they would in the 
countryside. There they could not maintain themselves; they 
gradually retreated until in 1380 only Bayonne, Bordeaux, Brest, 
f herbonrg and Calais were still in English hands. 

Charles alleged in 1378 that he had proof of Charles of Navarre’s, 
frcasonable designs. He seized the Norman towns held by the 
‘Navarrese, while Henry of Trastamara invaded Navarre. The 
conditions of peace that he imposed rendered his lifelong enemy 

last powerless. A premature attempt to annex the duchy of 
Brittany to the royal domain failed. Charles summoned the duke 

Faris in 1378 and on his nonappearance committed one of his 
rare errors of policy by confiscating his duchy. But the Bretons 
rose to defend their independence and recalled thdr duke. The 
jnattoT was still unsettled When Charles, whose health had always 
delicate, died at Vincennes on Sept. 16, 1380. His wife, Joan 


of Bourbon, had died in 1378, and the succession devolved on their 
elder son Charles, a boy of 12. Their younger son was Louis, later 
duke of Orleans. 

Personally Charles was no soldier. He owed the signal successes 
of his reign partly to his skilful choice of advisers and administra- 
tors, to his chancellors Jean and Guillaume de Dormans and Pierre 
d’Orgemont, to Hugues Aubriot, provost of Paris, Bureau de la 
Riviere and others; partly to a singular coolness and subtlety in 
the exercise of a not overscrupulous diplomacy, which made him 
a dangerous enemy. He had learned prudence and self-restraint in 
the troubled times of the regency, and did not lose his moderation 
in success. He modelled his private life on that of his predeces- 
sor St. Louis, but was no fanatic in religion, for he refused his 
support to the violent methods of the Inquisition in southern 
France and allowed the Jews to return to the country, at the same 
time confirming their privileges. His support of the schi.smatic 
pope Clement VII at Avignon although apparently sincere, was a 
major political blunder. 

Charles V was a student of astrology, medicine, law and philoso- 
phy and collected a large and valuable library at the Louvre, which 
became the nucleus of the great Bibliotheque Royale. He gathered 
round him a group of distinguished writers and thinkers, among 
whom were Raoul de Prcsles, Philippe de Mezi^res, Nicolas 
Oresme and others. The ideas of these men were applied by him 
to the practical work of administration, though he confined himself 
chiefly to the consolidation and improvement of existing institu- 
tions. The power of the nobility was lessened by restrictions 
which, without prohibiting private wars, made them practically 
impossible. The feudal fortresses were regularly inspected by the 
central authority, many of them were demolished on the pretext 
that they might serve as vantage points for the English invaders, 
and the nobles themselves became in many cases paid officers of 
the king. The feudal nobility was further weakened by the acces- 
sion to the noblesse of many townsmen. The indirect taxes im- 
posed in 1360 to provide for the ransom of his father and the 
direct taxes decreed for the war against the companies in 7363 were 
levied throughout his reign. 

The .system of royal commi.ssioners for the collection of the 
revenues took shape, with elus in the districts and a board of “gen- 
eral councillors” at the head. Charles’s military reforms were in- 
tended to restore discipline and to provide for the regular pay of 
the soldiers and for the levying of archers from among the peas- 
antry. After 1372 he established a strong navy, which under Jean 
de Vienne threatened the English coast between 1377 and 1380. 
A special reserve fund was instituted for financing the war, and 
taxation became heavier, since Charles set no limits to the gratifica- 
tion of his tastes in the collection of jewels, precious objects and 
books or of his love of building, examples of which are the renova- 
tion of the Louvre and the erection of the palace of Saint Paul in 
Paris. Charles, in spite of his merits, was not popular, and revolts 
of discontented taxpayers, especially in the south, broke out dur- 
ing the last months of his reign. 

Bibuogra^by. — Jean Froissart, Chromcles of England, France, Spam, 
etc,, Eng. trans. by Lord Berners, ed. by W. P. Ker (London, 1901) ; 
Grandes chronigues de France, 4 vol., ed. by R. Delachenal (Paris, 
19x0-20) ; Christine de Pisan, Le Uvre des fails et bonnes moeurs du 
sage roy Charles V, ed. by S. Solente, 2 vol. (Paris, 1936-40) ; L. V. 
Delisle, Aiandemenls ei acies divers de Charles V (Paris, 1874) ; J. J. 
Champoilion-Figeac, Letires de rois . . . depuis Louis VII jusqu*d Henri 
IV, pp. 167 ff., vol. ii (Paris, 1839) ; the anonymous Songe du vergier or 
Somnium viridaru, written in 1376, and giving the political ideas of 
Charles V and his advisers ; R. Delachenal, Histoire de Charles V, 5 vol. 

(1908-31). 

CHARLES VI (1368-1422), king of France, son of Charles V 
and Joan of Bourbon, was bom in Paris on Dec. 3, 1368. He re- 
ceived the appanage of Dauphine at his birth and was thus the 
first of the princes of France to bear the title of dauphin from 
infancy. Charles V entrusted his education to Philippe de Mezi^res 
and fixed his majority at 14. He succeeded to the throne in 1380 
at the age of 12, and the government was divided between his 
paternal uncles, Louis, duke of Anjou, John, duke of Beriy, Philip 
the Bold, duke of Burgundy, and his mother’s brother, Louis II, 
duke of Bourbon. Considerable discontent existed in ^e south of 
France at the time of the death of Charles V, and when the duke 
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of Anjou reimposed certain taxes which the late king had remitted 
at the end of his reign there were revolts at Puy and Montfjellier. 
Paris. Rouen, the cities of Flanders, with Amiens, Orleans, Reims 
and other French towns, also rose (1382) in revolt against taxa- 
tion. Charles VI marched to the help of the count of Flanders 
against the insurgents headed by Philip van Artevelde and gained 
a complete victory at Roosebeke (Nov. 27, 1382). Strengthened 
by this success the king, on his return to Paris in the following 
Janua^>^ exacted vengeance on the citizens by fines, executions 
and the suppression of the privileges of the city. The help sent 
by the English to the Flemish cities resulted in a second Flemish 
campaign. In 1385 Jean dc Vienne made an unsuccessful descent 
on the Scottish coast, and Charles equipped a fleet at Sluys for the 
invasion of England; but a scries of delays ended in the destruction 
of the ships by the Engli.sh. 

In 1385 Charles married Isabella (q.v.; otherwise Elizabeth, or 
Isabeau\ daughter of Stephen IT, duke of Bavaria. Three years 
later, with the help of his brother, Louis, duke of Touraine (later 
duke of Orleans), he threw off the tutelage of his uncles, whom 
he rc])laced by Bureau de la Riviere and others among his father's 
counsellors, nicknamed by the royal princes the marmousets be- 
cau.se of their humble origin. Two years later he deprived the 
duke of Berr>’ of the government of Languedoc. The opening years 
of Charles Vi’s effective rule promised well, but excess in gaiety 
of all kinds undermined his constitution, and in Aug. 1392 he had 
an attack of madne.ss at Le Mans, when on his way to Brittany to 
force from John V the surrender of his cousin Pierre dc Craon, 
who had tried to assassinate the con.stable Olivier de Clis.son in 
the streets of Paris. Other attacks followed, and it became evident 
that Charles was unable permanently to sustain the royal au- 
thority. Clisson, Bureau de la Riviere, Jean Le Mercier and the 
other marmousets were driven from office, and the royal dukes 
regained their power. The rivalries between the most powerful of 
these (the duke of Burgundy, who during the king’s attacks of 
madness practically ruled the country, and the duke of Orleans) 
were a constant menace to order. 

In 1396 peace with England .seemed assured by the marriage of 
Richard IT with Charles’s daughter Isabella, but the Lancastrian 
revolution of 1399 destroyed the diplomatic advantages gained by 
this union. In France the country was disturbed by the papal 
schism. At an assembly of the clergy held in Paris in 1398 it was 
resolved to refuse to recognize the authority of Benedict XIII, w'ho 
succeeded Clement VII as schi.smatic pope at Avignon. 'Fhc ques- 
tion became a parly one; Benedict was supported by Louis of 
Orl^^ans, while Philip the Bold and Paris university opposed him. 
Obedience to Benedict’s authority was resumed in 1403, only to 
be withdrawn again in 1408, when the king declared himself the 
guardian and protector of the French church, w'hich was indeed for 
a time self-governing. Edicts further extending the royal power 
in ecclesiastical affairs were even issued in 1418, after the schi.sm 
was at an end. 

'I'he king’s intelligence became yearly feebler, and in 1404 on 
the death of Philip the Bold the influence of the duke of Orleans 
incrca.sed. Queen Isabella, who had generally supported the Bur- 
gundian party, was now practically separated from her husband and 
was replaced by a young Burgundian lady, Odette dc Champdivers. 
Isabella was freely accused of intrigue with the duke of Orleans. 
The relations between John the Fearless of Burgundy and the duke 
of Orleans became more embittered, and on Nov. 23, 1407, Orleans 
w^as murdered in the streets of Paris at the instigation of his rival. 
In vain did the king, in his rare moments of .sanity, try to reconcile 
the factions by the peace of Chartres in 1409. The young duke 
Charles of Orleans fonned alliances with the dukes of Berry, 
Bourbon and Brittany and others constituting the party known a.s 
the Armagnacs (see Armagnac) against the Burgundians, who had 
gained the upper hand in the royal council. In 1411 John the 
Fearless contracted an alliance with Henry IV of England, and 
civil war began in the autumn, but in 1412 the Armagnacs in their 
turn sought English aid and, by promising the .sovereignty of 
Aquitaine to the English king, gave John the opportunity of posing 
as defender of France. In Paris the Burgundians were hand in 
hand with the corporation of the butchers, who were the leaders 


of the Parisian populace. The malcontents, who took their name 
from one of their number, Simon Caboche, penetrated into the 
palace of the dauphin Louis and demanded the surrender of the 
unpopular members of his household. A royal ordinance, promis. 
ing reforms in administration, was promulgated on May 27, 141^ 
and some of the royal advisers were executed. The king and tke 
dauphin, powerless in the hands of Duke John and the Parisians 
appealed secretly to the Armagnac princes, who entered Paris in 
September. As a result the ordinance extracted by the Cabochiens 
was rescinded, and many of the insurgents were banished from the 
city. 

In the next year Heniy^ V of England, after concluding an alliance 
with Burgundy, resumed the pretensions of Edward 111 to the 
crown of France, and in 1415 followed the disastrous battle of 
Agincourt. The two elder sons of Charles VI, the dauphin Louis 
dvkc of Guienne, and John, duke of Touraine, died in 1415 and 

1417, and Charles, count of Ponthieu, became heir apparent. Paris 
was governed by Bernard of Armagnac, constable of France, who 
expelled all suspected of Burgundian sympathies and treated Paris 
like a conquered city. Queen Isabella was imprisoned at 'loiirs, 
but escaped to Burgundy. I'he capture of Paris by the Burgun' 
dians on May 29, 1418, was followed by a series of horrible massa- 
cres of the Armagnacs; and in July, Duke John and Isabella, who 
assumed the title of regent, entered Paris. Meanwhile Henr>' V 
had completed the conquest of Normandy. The murder of John 
the Fearless in 1419 under the eyes of the dauphin Charles threw 
the Burgundians definitely into the arms of the English, and hLs 
successor Philip the Good, in concert with Queen Isabella, con- 
cluded (1420) the treaty of Troyes with Henry V. who became 
regent of France. Charles VI had long been of no account in the 
government, and the state of neglect in which he existed at Seulis 
induced Henry V to undertake the reorganization of his hou.sehold 
He went to Paris in Sept. 1422 and died on Oct. 21. 

Bibi.iography. — T he chief authorities for the reign of Charles VI 
are: Chronica Caroli F/, written by a monk of Saint Denis, (ommis 
sioned officially to wTite the history of his time, cd. by L. F. Hellacuit 
with a French trans. 6 vol. (1839-52); Jean Juvenal de.s Prsim. 
Chronique dr Charles VI, printed by D. Godefroy in Histoire dr Charlf^ 
VI (Paris, 165 0 , chiefly an abridgment of the monk of St. Denis's 
narrative; a fragment of the Grandrs Chronigurs dr Saint Drnis comt 
ing the years 1381-83 cd. J. Pichon U864) ; correspondence printed 
by J. J- Champollion Figeac in Lettres de rots, vol. ii (Paris, iS.tQi: 
Societe de I’Histoirc de France, Choix dr pi^xes inidiies rel. au re^w 
de Charles VI, 2 vol. ed. by L. Douet d’Arcq (Paris, 1863 -64) ; J. Frni- 
sarl, C hr uniques; Enguerrand de Monstrelct, Chroniques, covering the 
first half of the r5th century, Eng. trans., 4 vol. (1809); Chroniqut 
drs quatre premiers Valois, by an unknown author, cd. S. Luce (Paris 
1862). See also A. Coville, in E. Lavi.s.se, Histoire de France, iv. 
267 If. (Paris, 1902) ; E. Petit, “Sejours de Charles VT” Bull, du com dc: 
iravaux hist. (Paris, 1893); L. Mirot, Ixs Insurrections urbainci w 
d 6 hut du rrgne de Charles VI (Paris, 1906) ; M. Thibaull, Isubcaudr 
Baviere, reine de France: la jeuncsse (Paris, 1903) ; F. D. S. Diitwin. 
Louis d'OrUans (London, 1936) ; J. d’Avoui, La QuereUe des Armagnar\ 
et des Bourguignons (Paris, 1943). 

CHARLES VII (1403-1461), king of France, fifth son of 
Charles VT and Isabella of Bavaria, was born in Paris on Fch. 22. 
1403. The count of Ponthieu, as he was called in his boyhood, was 
betrothed in 1413 to Mary of Anjou, daughter of Louis II, dukf of 
Anjou and king of Sicily, and spent the next two years at the Ange- 
vin court. He received the duchy of Touraine in 1416 and became 
dauphin (on his brother John’s death) and lieutenant-general of 
the kingdom in 1417 and regent in Dec. 1418; but his authority in 
northern France was fmralyzed in 1419 by the murder of John 
Fearless, duke of Burgundy, in his presence at Montereau. Al- 
though the deed was apparently not premeditated, as the English 
and Burgundians declared, it ruined Charles’s cause for the time- 
lie was disinherited by the treaty of Troyes in 1420 and at the 
time of his father’s death in 1422 had retired to M6hun-sur-Vevre. 
near Bourges, which had been the nominal seat of government since 

1418. He was recognized as king in Touraine, Berry and PoW 
in Languedoc and other provinces of southern France; but tw 
English power in the north was presently increased by the provinces 
of Champagne and Maine, as the result of the victories of 
(1423) and Vemeuil (1424). The Armagnac administrators 
had been driven out of Paris by the duke of Bedford gathered ro^ 
the young king, nicknamed the “king of Bourges” ; but he was w 
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in ho^y under the domination of Jean Louvet 

and Tanguy du Chastel, the instigators of the murder of John the 
[<'tMrless, and other discredited partisans, llie power of these 
favourites was shaken by the influence of the queen’s mother, 
Volniide of Aragon, duchess of Anjou. She sought the alliance of 
joiuj 0 ^ Brittany, who, however, vacillated throughout his 

life between the English and French alliance, concerned chiefly to 
in:iiniain the independence of his duchy. His brother, Arthur of 
Hriitany, carl of Richmond (comte de Richemont), was reconciled 
^^i^h the king and became constable in 1425, with the avowed in- 
tent ion of making peace between Charles and the duke of Bur- 
i»iinily. Richemont caused the assassination of Charles’s favourites 
Pierre de Giac and Le Camus de Beaulieu and imposed one of his 
own choosing, Georges de la Tr^moille, an adventurer who rapidly 
ii^iiriied the constable’s power. For five years ( 1427-32 ) a private 
\\;ii 1 1(1 ween these two exhausted the Armagnac forces, and central 
1 returned to anarchy. 

Mniiwhile Bedford had established settled government through- 
i»ui ihc north of France, and in 1428 he advanced to the siege of 
Oilcan?. For the movement which was to lead to the deliverance 
01 I ranre from the English invaders, see Joan of Arc. The siege 
oi Oilcans was raised by her efforts on May 8, 1429, and two 
later Charles VII was crowned at Reims. But the court 
]nit ( very difficulty in the way of her military career, and received 
ihc new.-s of her capture before Compiegne (1430) with indiffer- 
ence. No measures were taken for her deliverance or her ransom, 
anil Nnrniandy and the lie de France remained in English hands. 
Fiitccn years of anarchy and civil war intervened before peace was 
n -itored. 'I'he duke of Bedford died in 1435. and in the same year 
Philil) the Ciood of Burgundy concluded a treaty with Charles at 
Am-., after fruitless negotiations for an English treaty. From 
ihb lime Charles’s policy was strengthened. La Trcmoille had 
iin'i' .js'^.'i.'^sinated in 1433 by the constable’s orders, with the con- 
nivanic of Volande of Aragon, For his former favourites were 
‘.uh-.iituied energetic advisers, his brother-in-law Charles of 
\iii()n, Dunois fthe famous bastard of Orleans), Pierre de Breze, 
kiihcmonl and others. Richemont entered Paris on April 13, 
and in the next five years the finance of the country was 
rc.siDtcd. Charles himself commanded the troops who captured 
PiiiiKii^r in 1441 and made a successful expedition in the south in 
Meanwhile the Ecorrkeurs plundered the kingdom: the 
princes of ihc blood and the great nobles made a formidable league 
ihe crown in 1440 which included Charles I, duke of Bour- 
lioii Jnhn 11. duke of Alenqon, John IV of Armagnac, and the 
dauphin, afterward Louis XL The revolt broke out in Poitou in 
1440 and was known as the Pragueric. Charles repressed the ris- 
inii and tinally brought over the rebel nobles individually by con- 
Mik-ralilc concessions. In 1444 ^ truce was concluded with Eng- 
laiul at l ours, and Charles proceeded to organize a regular army, 
cuMsisiinjr of cavalry from the nobility (grouped in companies and 
P'iid by tlie king) and of plebeian infantry (the francs archers). 
The central authority was gradually made effective. 

('harles collected the taiUe and the aides without summoning 
th(‘ estates; and he weakened the parlement of Paris and extended 
the scope of the toyal justice by creating parlement s at Toulouse 
and at Bordeaux and by maintaining the Normandy exchequer in 
nfiice. I’he bailiffs were inspected by commissaries. Insurrections 
in Normandy and domestic troubles weakened the English in 
I ram p. The conquest of Normandy was completed by the battle 
of iormigny (April 15, 1450). Guienne was conquered in 1451 
, y l^unois, but not subdued, and another expedition was necessary 
^0 M 5 .^h when Talbot was defeated and slain at Castillon. Mean- 
'while in 1450 Charles had resolved on the rehabilitation of Joan of 
granted in 1456 by the Holy See. The only foot- 
oW retained by the English on French ground was Calais. The 
coimgc which made Charles take an active part in public affairs is 
to have been largely due to the influence of Agnes Sorel, who 
^listress in 1444 and died in 1450. Pierre de Brez6, 
0 had had a large share in the repression of the Pragucrie, ob- 
jained through her a dominating influence over the king. Charles 
L of Anjou retired from court, and the greater part of the 
peinbcr,s of the king’s council were drawn from the bourgeois 


classes, for example Jacques Coeur (q.v.). These men revived 
economic life; ruined peasants were given tax relief, corporations 
reorganized, the Lyons fairs reestablished, and the coinage restored. 

It was by the zeal of these councillors that Charles ol)tained the 
surname of “The Well-Served.” 

Charles continued his father’s general policy in church matters. 
He desired to preserve as far as pos.sible the liberties of the Gal- 
ilean church. With the council of Constance (1414-18) the Great 
Schism was practically healed. Charles, while careful to protest 
against its renewal, supported the anti-papal contentions of the 
French members of the council of Basel ( 1431-49), and in 1438 he 
promulgated the Pragmatic Sanction at Bourges. by which the 
jiatronage of ecclesiastical benefices was removed from the Holy 
See, while certain interventions of the royal pt>wer were admitted. 
Bishops and abbots were to be elected, in accordance with ancient 
custom, by their clergy. After the English had evacuated French 
territory Charles still had to rope with feudal revolt and with the 
ho.stility of the dauphin, who was in open revolt in 1446 and for 
the next ten years ruled like an independent sovereign in Dauphine. 
He took refuge in 1457 with ('harles’s most formidable enemy, 
Philip of Burgundy, ('harles VTI nevertheless found means to 
prevent Philip from attaining his ambitions in Lorraine and in 
Germany. But the dauphin succeeded in embarrassing his father’s 
policy at home and abroad, and had his own party in the court. 

Charles VTI died at Mehun-sur-Yfevre on July 22, 1461. He be- 
lieved that he w’as poisoned by his son, who cannot, however, be 
accused of anything more than an eager expectation of his death. 

Bibuocrapiiy.— A. Vallet de Virivilic, Hhtoirr de Charles VII roi de 
France^ et de son epoque (s4o]i-i46i), 3 vol. (Paris, 1862-^5) ; G. du 
Fresne de Beaurourt, Histoire de Charles VII, 6 vol. (Paris, 1881-91) : 
N. Valois, Histoire de la Pragmaiique Sanction de Bourses sous 
Charles VH (Pari,*;, 1906) ; G. Dodu, “Le Roi dc Bourges,” Revue 
Ilhiorique, vol. cl.xix (Paris, 1928) ; J. d’Avout, La Qurrelk des 
Armaftnacs et des Bourguignons (Paris, T943) I P- Champion and P. dc 
ThoLsy, Bourgogne, France et Angleterre au traiU de Troyes, Jean de 
Thoisy, Mque de Tournai, membre du Conseil du Roi (Paris, 194.O J 
E. Perroy, La Guerre de Cent Ans (Paris, 1945). For a contemporary 
narrative the Histoire de Charles VII, by Thomas Basin, bishop of 
Li.sieux and member of the royal council, ed. by C. Samaran, 2 vol. 
(Paris, 193.^5). 

CHARLES Vni (1470-1498), king of France, w'as the only 
son of Louis XI. On the death of Louis in 1483 Charles, a lad of 
T3, was incapable of governing. Until 1492 he abandoned the gov- 
ernment to his sister Anne of Beaujeu, who defended the royal 
authority against the claims of the states general ( 1484) and 
against the blundering agitation known as “la guerre folle,’’ Anne 
negotiated Charles’s marriage with Anne of Brittany in 1491 and 
thus connected the dukedom wdth the French crown. Charles, 
however, dreamed of glory. 

Urged by his favourite, Etienne dc Vesc, he threw off the yoke 
of the Beaujeus and their policy. He proposed at first to claim 
the rights of the house of Anjou, to which Louis XI had succeeded, 
on the kingdom of Naple.s and to use this as a steppingstone to 
Constantinople and to his owm coronation as emperor of the east. 
He sacrificed everything to this policy, signed disastrous treaties 
with England and Aragon to keep his hands free, and set out in 
T494. On May 1 2, 1495, he entered Naples in great pomp, clothed 
in the imperial insignia. A general coalition, the League of Venice, 
was formed against him, however, and he was forced to return to 
France. He was preparing a fresh expedition when he died as the 
result of an accident at Amhoise on April 8, 149S. 

See J. S. C. Bridge, A History of France from the Death of Louis XI 
2 vol. (Oxford, 1921-24) ; H. F. Delaborde, Expidition de Charles VIII 
enlialie (Paris, 1888). 

CHARLES IX (1550-1574)* king of France, was bom at 
Saint Germain-en-Laye, on June 27, 1550, the second son of 
Henry II and of Catherine de Medici. He became king, under his 
mother’s regency, in 1560, on the death of his brother Francis U. 
Charles seems to have had some promising qualities as a young 
man, but his health was poor. Stricken with tuberculosis (as were 
other members of his family) and subject to hallucinations, with a 
tendency to mental derangement from his childhood, he finally 
ruined his constitution by strenuous exercise and undue indulgence 
in hunting. Proclaimed of age on Aug. 17, 1563, he submitted 
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docilely to his mother’s continued authority. To strengthen the 
prestige of the crown, .she took him on a two years’ tour of his 
kingdom j but he really cared little for the business of government, 
in which he intervened only spasmodically. In i s 70 he was married 
to Elizabeth of Austria, daughter of the Holy Roman emperor 
Maximilian II. Meanwhile, however, his brother Ae duke of 
Anjou (later Henry 111 of France) had won victories over the 
Huguenots at Jamac and at Moncontour, which aroused Charles’s 
jealousy. When Gaspard dc Coligny (r/.v.) came to court, Charles 
at first received him warmly and seemed to favour his plan for 
intervention against the Spaniards in the Low Countries. Then 
Catherine, anxious to avert the dangers of so rash an undertaking, 
prevailed on him to abandon Coligny: the massacre of St. Barthol- 
omew’s day (1572) was the result. This led to a renewal of civil 
war, during which there could be no question of enterprises in 
the Low Countries, whatever Charles’s ambitions. Moreover, as 
his health grew worse, his character changed, to become melancholy 
and morose. He died on May 30, 1574, leaving a bastard son, 
Charles, count of Auvergne and later duke of Angouleme, by his 
mistress Marie Touchet. A pupil of the great Jacques Amyot, the 
king had had a sincere love of literature, writing poems and a work 
on hunting, TraiU de la chasse royale (published 1625; new ed. 
1858), as well as making himself the patron of the Pl^iade and of 
Jean Antoine de Baif’s academy. 

Bibliooraphy.'" -L. Batiffoi, Le SUcle de la Renaissance (Paris, 1909; 
Eng. trans., London, 1916) ; L. Romicr, Caiholiques ei Huguenots a la 
cour de Charles IX (Paris, 1924) ; J- Vicnot, Hisioire de la Riforme 
fran^aise (Paris, 1926) ; the “Collection Clio,** Le XVIe Slide (Paris. 
1950); and works cited under Catuertnf. de Medict. H. Hauser, 
La Pripondirance espagnole (Paris, 1933), vol. ix in the series Peuples 
et civilisations, gives a bibliography. 

CHARLES X (1757-T836), king of France from 1824 to 
1830, was the fourth child of the dauphin Louis, son of Louis XV 
and of Marie josephe of Saxony. He was known before his acces- 
sion as Charles Philipi)e, count of Artois. At the age of 16 he 
married Marie Therfese of Savoy, si.ster-in-law of his brother, the 
count of Provence (Louis XVIII). His youth was passed in 
scandalous dissipation, which drew upon him.self and his coterie 
the detestation of the people of Paris. 

Although lacking military tastes, he joined the French army at 
the siege of Gibraltar in 1772, merely for distraction. In a few 
years he had incurred a debt of 56,000,000 fr., a burden assumed 
by the impoveri.shed state. Prior to the Revolution he took only a 
minor part in politics, but when it broke out be soon became, with 
the queen, the chief of the reactionary party at court. 

In July 1 789 he left France, became leader of the imigrds and 
visited several courts of Europe in the royalist interest. 

After the execution of Louis XVI, he received from his brother, 
the count of Provence, the title of lieutenant general of the realm 
and, on the death of Louis XVII, that of monsieur. 

In 1795 he attempted to aid the royalist rising of La Vendee, 
landing at the i.sland of Yeu. But he refused to advance farther 
and to put himself resolutely at the head of his party, although 
warmly acclaimed by it. Courage failing him, he returned to Eng- 
land, settling first in London, then in Holyrood palace at Edinburgh 
and afterward at Hartwell. He remained at Hartwell until 1813, 
returning to France in Feb. 1814 and entering Paris in April, in 
the track of the Allies. During the reign of his brother, Louis 
XVIII, he was the leader of the Ultraroyalists, the party of ex- 
treme reaction. On succeeding to the throne in Sept. 1824 he won 
a passing popularity. But his coronation at Reims, with all the 
gorgeous ceremonial of the old regime, proclaimed his intention 
of ruling as the most Christian king, by divine right. 

It was soon apparent that the weight of the crown would be con- 
sistently thrown into the scale of the reactionary forces. The 
dmigrh were awarded a milliard as compensation for their confis- 
cated lands; and Galileans and Liberals alike were offended by 
mea.sures which threw increased power into the hands of the Jesuits 
and Ultramontanes. In a few months there were disquieting signs 
of the growing unpopularity of the king. The royal princesses 
were insulted in the streets; and on April 29, 1825, Charles, when 
reviewing the national guard, was met with cries from the ranks 
of ’'Down with the ministers 1 ” His reply was, next day, a decree 


disbanding the citixen army. In 1829 Charles consented unwiii- 
ingly to try a policy of compromise. Vill^le’s successor was tb^ 
vicomte de Martignac, who took Decazes for his model ; and in the 
speech from the throne Charles declared that the happiness of 
France depended on "the sincere union of the royal authority with 
‘the liberties consecrated by the charter.” 

But Charles had none of the patience and common sense which 
had enabled Louis XVllI to play with decency the part of a con. 
stitutional king. "I would rather hew wood,” he exclaimed, “than 
be a king under the conditions of the king of England”; and when 
the Liberal opposition obstructed all the measures proposed by a 
ministry not selected from the parliamentary majority, he lost 
patience. "I told you,” he said, "that there was no coming to terms 
with these men.” Martignac was dismissed ; and Prince Jules de 
Polignac, the very incarnation of clericalism and reaction, was 
called to the helm of state. 

A formidable agitation sprang up, which only served to make 
the king more obstinate. In opening the session of 1830 he de- 
clared that he would “find the power” to overcome the obstacles 
placed in his path by “culpable manoeuvres,” The reply of the 
chambers was a protest against “the unjust distrust of the senti- 
ment and reason of France”; whereupon they were first prorogued, 
and on May 16 dissolved. The result of the new elections was a 
large increase in the opposition ; and Charles, on the advice of his 
ministers, determined on a virtual suspension of the constitution. 
On July 26 were issued the famous “four ordinances” which wete 
the immediate cause of the revolution. 

With singular fatuity Charles had taken no precautions in view 
of a violent outbreak. Marshal Marmont, who commanded the 
scattered troops in Paris, had received no orders, beyond a jesting 
command from the duke of Angouleme to place them under arms 
“as some windows might be broken.” At the beginning of the 
revolution Charles was at St. Cloud, whence on the news of the 
fighting he withdrew first to Versailles and then to Rambouillet. 

So little did he understand the seriousness of the situation that, 
when the laconic message “All is over!” was brought to him, he 
believed that the insurrection had been suppressed. 

On realizing that the revolutionaries had been successful he 
abdicated in favour of his grandson, the duke of Bordeaux (comte 
de Chambord), and appointed Louis Philippe, duke of Orleans, 
lieutenant general of the kingdom (July 30). But, on the news of 
Louis Philipi)e’s acceptance of the crown, he gave up and began 
a dignified retreat to the sea coast, followed by his suite and sur- 
rounded by the infantry, cavalry and artillery of the guard. Be- 
yond sending a corps of observation to follow his movements, the 
new government did nothing to arrest his escape. 

At Maintenon Charles took leave of the bulk of his troops and, 
proceeding with an escort of about 1,200 men to Cherbourg, took 
ship there for England on Aug. 16. 

For a time he returned to Holyrood palace at Edinburgh, which 
was again placed at his disposal. He died at Goritz, where he had 
gone for his health, on Nov. 6, 1836. The best that can be said of 
Charles X is that, if he did not know how tojrule, he knew how to 
cease to rule. The dignity of his exit was more worthy of the an- 
cient splendour of the royal house of France than the theatrical 
humility of Louis Philippe’s entrance. 

Charles, however, was an impossible monarch for the i9fh 
tury or perhaps for any other century. He was, it has been said, 
a t>/pic^ Bourbon, unable either to learn or to forget, and 
closing years of his life he spent in religious austerities, intended 
to expiate not his failure to grasp a great opportunity but the com- 
paratively venial excesses of his youth. This, at any rate, repre- 
sents the general verdict of history. It is interesting, however, to 
note that the liberal-minded and shrewd critic of men, King Uo- 
pold 1 of the Belgians, formed a different estimate. , 

In a letter of Nov. 18, 1836, addressed to Princess (afterward 
Queen) Victoria, Leopold wrote: “History will state tlmt 
Louis XVIII was a most liberal monarch, reigning with great 
ness and justice to his end, but that his brother, from his 
and harsh disposition^ upset all the other had done, and 
throne. Louis XVIII was a clever, hard-hearted man, shackled Dy 
no principle, very proud and false. Charles X an honest man, 
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kind friend, an honourable master, sincere in his opinions, and in- 
clined to do everything that is right. That teaches us what we 
ought to believe in history as it is compiled according to ostensible 
events and results known to the generality of peoi^e.” 

See Alphonse de Lamarthie, Bist. de la restantraUon (z85i-5a); 
Louis Blanc, Hist, de dix ans, igao-jg^o (1842-44) ; G.I. de Montb^ 
perfiiire Bpoque de Pkist. de Charles X., 5th id. (1840) ; Thtodore 
Anne, Mimoires, souvenirs, et anecdotes sur NntMeur du palais de 
Charles X. et les ivhtemenSs de 1815 8 i8jo (1831) ; Journal de Saint- 
Cloud 8 Cherbourg; P. VMrenne, Vie de Charles X. (1879) ; Petit, 
Charles X. (x886) ; P. L. F. Villeneuve, Charles X. et Louis XIX. en 
exU Hitnoires Mdits (1889) ; Imbert de Saint-Anumd, La Cour de 
Charles X. (189a). 

CHARLES L (1288-1342), king of Hungary, the son of 
Charles Martell of Naples, and Clemencia, daughter of the 
emperor Rudolph, was known as Charles Robert before his en- 
thronement as king of Hungary in 1309. He claimed the Hun- 
garian Crown, as the grandson of Stephen V., under the banner of 
the pope, and was crowned at Esztergom after the death of the 
last Arpad, Andrew 111 . (1301), but was forced the same year to 
surrender the Crown to Wenceslaus II. of Bohemia (1289- 
1306), who in 1305 transferred his rights to Duke Otto of Bavaria. 
Duke Otto was taken prisoner by the Hungarians and Charles was 
enthroned at Budapest on June 15, 1309, though his installation 
was not regarded as valid till he was crowned with the sacred 
crown (which was recovered from the robber barons) at Sz6kes- 
fehervar on Aug. 27, 1310. After three years of warfare Qiarles 
at length put down all the elements of rapine and disorder at 
Rozgony (June 15, 1312). His foreign policy aimed at the aggran- 
dizement of his family, but Hungary also benefited greatly from it. 
His must successful achievement was the union with Poland for 
mutual defence against the Habsburgs and the Czechs, which was 
accomplished by the Convention of Trencs^n (1335), confirmed 
the same year at the brilliant Congress of Visegr8d, where all the 
princes of Central Europe met to compose their differences. The 
result of the congress was a combined attack by the Magyars 
and the Poles upon the emperor Louis and his ally Albert of Aus- 
tria, which was decided in Charles’s favour in 1337. Charles 
wished to unite the kingdoms of Hungary and Naples under his 
eldest son Louis, but was frustrated by Venice and the pope, who 
feared that Hungary might become the dominant Adriatic Power. 
He was, however, compensated for this disappointment by his 
compact (1339) with his ally and brother-in-law, Casimir of 
Poland, whereby it was agreed that Louis should succeed to the 
throne of Poland on the death of the childless Casimir. Charles 
was a statesman of the first rank, who not only raised Hungary 
once more to the rank of a great Power, but enriched and civilized 
her. In character he was pious, courtly and valiant, popular alike 
with the nobility and the middle classes, whose increasing wel- 
fare he did so much to promote, and much beloved by the clergy. 
His court was famous throughout Europe as a school of chivalry. 

Three sons, Louis, Andrew and Stephen survived him. He died 
on July 16, 1342, and was laid beside the high altar at Sz6kesfeh- 
ervar, the ancient burial place of the Arpads. 

See B^la Ker6kgyart6, The Hungarian Royal Court under the House 
of Anjou (Hung.) (Budapest, x88i) ; Rationes CoUectorum Pontif. in 
nunfiaria (Budapest, 1887) ; Diplomas of the Angevin Period, edit. 
Imre Nagy (Hung, and Lat.) vou. i.-iii. (Budapest, 1878, etc.). 

CHARLES I. (1226-1285), king of Naples and Sicily and 
count of Anjou, was the seventh child of Louis VIH. of France 
and Blanche of Castile. Louis died a few months after Charles’s 
oirth and was succeeded by his son Louis IX. (St. Louis), and on 
in 1232 of the third son, John, count of Anjou and 
Maine, those fiefs were conferred on Charles. In 1246 he married 
Beatrice, daughter and heiress of Raymond B6renger V., the 
last count of Provence, and after defeating James I. of Aragon 
and other rivals with the help of his brother, the French king, 
he took possession of his new county. In 1248 he accompanied 
houis in the crusade to Egypt, but on the defeat of the Crusaders 
he was taken prisoner with his brother. Shortly afterwards he 
ransomed, and returned to Provence in 1250. Charles’s am- 
*tion aimed at wider fields, and he extended his influence by the 
•hojugation of Marseille in 1257, and two years later several com- 


munes of Piedmont recognized his suzerainty. In 1262 Pope 
Urban IV. determined to destroy the power of the Hohenstaufen 
in I^y, and offered the kingdoms of Naples and Sicily, in consid- 
mrion of a 3rearly tribute, to Charles of Anjou. After long nego- 
tiations he accepted the Sicilian and Neapolitan crowns, and in 
1264 be sent a first expedition of Provencals to Italy; he also 
collected a large army and navy in Provence and France with the 
help of King Louis, and by an alliance with the cities of Lom- 
bardy was able to send i»rt of his force overland. Pope Clement 
IV. confirmed the Sicilian agreement on conditions even more 
favourable to Charles, who sailed in 1265, and conferred on the 
expedition all the privileges of a crusade. After narrowly escaping 
capture by Manfr^’s fleet he reached Rome safely, where he was 
crowned king of the Two Sicilies. The land army arrived soon 
afterwards, and on Feb. 26, 1266, Charles encountered his rival 
Manfred the bastard of the emperor Frederick II., at Benevento 
(q.v.), where after a hard-fought battle Manfred was defeated and 
killed, and the whole kingdom was soon in Charles’s possession. 
Then Conradin, Frederick’s grandson and last legitimate de- 
scendant of the Hohenstaufen, came into Italy, where he found 
many partisans among the Ghibellines of Lombardy and Tuscany, 
and among Manfred’s former adherents in the south. He was 
totally defeated by Charles at Tagliacozzo (Aug. 23, 1268); taken 
prisoner, he was tried as a rebel and executed at Naples. 

Charles was now one of the most powerful sovereigns of Eu- 
rope, for besides ruling over Provence and Anjou and the king- 
dom of the Two Sicilies, he was imperial vicar of Tuscany, loid 
of many cities of Lombardy and Hedmont, and as the pope’s 
favourite practically arbiter of the papal states, especially during 
the interregnum between the death of Clement IV. (1268) and 
the election of Gregory X. (1272). In 1272 he took part with 
Louis IX. in a crusade to north Africa. The election of Rudolph 
of Habsburg as German king, and that of Nicholas III. to the 
Holy See (1277), diminished Charles’s power, for the new pope 
set Mmself to compose the difference between Guelphs and Ghibel- 
lines in the Italian cities, but at his death Charles secured the 
election of his henchman Martin IV. (1281), who recommenced 
persecuting the Ghibellines. But the cruelty of the French rulers 
of Sicily provoked in 1282 the rebellion known as the Sicilian 
Vespers (see Vespers, Sicilian). Charles determined to subju- 
gate the island and s^ed with his fleet for Messina. The city 
held out until Peter IH. of Aragon arrived in Sicily, and a Sicilian- 
Catalan fleet under the Calabrese admiral, Roger de Lauria, 
completely destroyed that of Charles. In May 1284 Roger de 
Lauria appeared before Naples and destroyed another Angevin 
fleet commanded by Charles’s son, who was taken prisoner. 
Charles came to Naples with a new fleet from Provence, and 
was preparing to invade Sicily again, when he died at Foggia on 
Jan. 7, 1285. An extremely able soldier and a skilful statesman, 
his inordinate ambition and his cruelty created enemies on all 
sides, and led to the collapse of the edifice of dominion which he 
had raised. 

CHARLES IL (1250-1309), king of Naples and Sicily, 
son of Charles I., had been captured by Ruggiero di Lauria in 
the naval battle at Naples in 1284, and when his father died he 
was still a prisoner in the hands of Peter of Aragon. In 1288 
Charles was Bberated on the understanding that he was to retain 
Naples alone, Sicily being left to the Aragonese, and to induce his 
cousin Charles of Valois to renounce the kingdom of Aragon given 
to him by Pope Martin IV. He went to Rieti, where the new 
pope Nicholas IV. immediately absolved him from all the condi- 
tions he had sworn to observe, crowned him king of the Two 
Sicilies (1289), and excommunicated Alphonso, while Charles of 
Valois, in alliance with Castile, prepaid to take possession of 
Aragon. Alphonso III., the Aragonese king, being hard pressed, 
had to promise to withdraw the troops he had sent to help his 
brother James in Sicily, to renounce all ri^ts over the island, and 
pay a tribute to the Holy See. But Alphonso died childless in 1291 
before the treaty could be carried out, and James took possession 
of Aragon, leaving the government of Sicily to the thiM brother 
Frederick. The new pope Boniface VIII., elected in 1 294 at Naples 
under the auspices of King Charles, mediated between the latter 
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:ind James, and a most dishonourable treaty was signed. An at- 
templ was made to bribe Frederick into consenting to the arrange- 
ment. but being backed up by his people he rcfu.scd, and was after- 
ward crowned king of Sicily. The ensuing war was fought with 
great fury and peace was not made until 1302 at Caltabellotta, 
('harles 11 giving up all rights to Sicily and agreeing to the mar- 
riage* of his daughter Leonora to King Frederick; the treaty was 
ratihed l)y the jiope in 1303. Charles died in Aug. 1309, and was 
succeeded by his son Robert. 

BiMnooRAFiJY.- -A. dc Saint-Pripst, Histoire de la conquHe de 
Nil pin par Charlf's d* Anjou, 4 vol. (T847-4n) ; S. dc Sismondi, in 
Uisloirc drs ri'puhliques italicnnes, vol. ii. (Bru.ss*»ls, 1838), gives a 
good general sketch ; R. Sternfeld, Karl von Anjou als Graf von 
Provrnrr (1888) ; Charlcs’.s connection with noith Italy is dealt with 
in Merkel’s La Dominazhne di Carlo d\4niiid in Piemonte e in 
Lombardia (Turin, i8yi), while the R. Dcpulazicine di Storia Patria 
I'oscuna has recently published a Codice diplomaiico delle relazioni 
di Carlo dWn^id con la Toscano; Durrien, Archives angevines de 
Naples (Toulouse, 1866-1867). M. Amari’s La Guerra del Vespro 
Siciliano, 8th ed. (Florence, 1876) is a valuable hi.story, hut is prej- 
udifed and should be compared with L. Cadicr, Jissai sur Vadminis- 
IrntioH du rovaume dc Sidle sous Charles I ei Charles II d' Anjou fiSyi, 
Bihl. ties holes frant^aises d'Alhenes et de Rome, fa-sc. 59), which con- 
tains many documents. 

CHARLES II (1332-1387), called The Bad, king of Navarre 
and count of fevreux, w’as a son of Joan of France, queen of 
Navarn*, by her marriage with Philip, count of Fatcux. He suc- 
ceeded his mother in i34() and married Joan, daughter of John II 
of France, in 1352. Trouble soon arose between John IT and his 
son in-law. The promised dowry had not been paid, and the county 
of Angolileinc, formerly belonging to Joan of F'rance was then in 
the pn.ssession of John’s favourite, the constable Charles of La 
Cerda. In Jan. 1354 the constable was assa.ssinated, and John was 
forced to make a treaty at Mantes and to compensate Charles for 
the loss of Angouleme by a large grant of lands, chiefly in Nor- 
mandy. In Normandy, Charles was partly responsible for .some un- 
rest and was seized by the French king at Rouen in A[)ril 1356, 
remaining in captivity until Nov. 1357, after John became a pris- 
oner in England. Charles was then considered by Etienne Marcel 
and his party as a suitable rival to the dauphin (afterward King 
Charles V ). Peace was made, but the daujihin’s failure to restore 
to ('harles his confiscated c.state.s led again to war, quickly inllowed 
by a new treaty, after which ("liarles took part in suppressing tJie 
peasant rising known as the Jacquerie. 

However, in June 1358, he returned to Paris and became captain- 
general of the city, which was soon besieged by the dauphin. 
Charles left Paris just before the murder of Marcel in July and 
continued his alternate policy of war and peace, until the conclusion 
of the treaty of Bretigny in May 1360 deprived him of the alliance 
of the Engli.sh and compelled him to make peace with King John. 
When the duchy of Burgundy became vacant in Nov, 1361, Charles 
made an unsuccessful claim for it. 

In July 1362, he invaded Aragon in alliance with Peter the Cruel, 
king of Castile, but he .soon deserted his new ally for Peter IV, 
king of Aragon. In turn he made treaties of alliance with the kings 
of (’astile and Aragon and with Edward of England, Then in 
1371 he returned to the allegiance of Charles V of France. He 
was accu.sed in 7378 of attempting to poison the king of France 
and other prominent (>ersons and of other crimes; his French 
estates were .seized (except Cherbourg which he sold to the Eng- 
lish>. After the death of Charles V, in 1380. the king of Navarre 
did not interfere in the internal affairs of F' ranee. His lands in 
France were handed over to his eldest son Charles, who governed 
them with the consent of the new king, Charles VT. Charles died 
on Jan. 1, 1387, and was succeeded by his son Charles; one of his 
daughters, Joan, dowager duchess of Brittany, became the wife of 
Henry IV of England. 

Bibliography. — D. F. Secousse, Mimoires pour servir A I* histoire de 
Charles II rot de Navarre (Paris, 1755-51*) ; Jtan Froissart, Chroniques, 
cd. by S. Luce and C. Raynaud, ii vol. (Paris, 1869 -99); Edmond 
Meyer, Charles II rot de Navarre, et la Normandie au XIV ^ sihle 
(Paris, 1898) ; R. Delachenal, Premieres nigociations de Charles le 
Mauvais avec les Anglais (Paris, iqoo), Histoire de Charles V, 5 vol. 
(Paris, 1908-31). 

CHARLES HI (1361-1425), called The Noble, king of 
Navarre and count of Evreux, was the eldest son of Charles II the 


Bad {q.v,) and was married in 1375 to Eleanor, daughter of 
Henry II, king of Castile. Charles became king of Navarre in 
1387, and in contrast to his father’s reign his was a period of peace 
and order. He regained Cherbourg (which had been handed over 
by Charles II to Richard II of England) in 1393 and exchanged 
it for certain other lands in F'rance in 1403. He was created duke 
of Nemours and made a peer of France. 

Charles died at Olile on Sept. 8, 1425. After the death of his 
two sons in 1402 the king secured his kingdom for his daughter 
Blanche (d. 1441). who took for her second husband John (after- 
ward John 1 1 , king of Aragon ) ; and the cortes of Navarre swore 
to recognize Charles (f/.i'.), prince of Viana, her son by this mar- 
riage, as king after his mother’s death. 

CHARLES I (Kari. Eitel; in Rum. Carol; 1839-1914). 
first king of Rumania, was born on April 20, 1839, second son 
of Prince Charles Antony of Hohenzollern-Sigmaringen. head of 
the South (icrman and Catholic branch of the Hohenzollems, who 
had acted as minister-president of Prussia immediately before 
Bismarck. His mother was the daughter of the grand duke Charles 
of Baden and of Stephanie de Bcauharnais. Educated at Dresden 
and at Bonn, he became an ofheer in the Prussian army and served 
against Denmark in 1864. The leaders of the newly united prin- 
cipalities of Moldavia and Walachia, balked of their original desire 
for a foreign pirince, looked abroad again after the overthrow of 
Alexander John Cuza and, failing Philip of F'landcrs, offered the 
throne to Charles, with the tacit approval of Napoleon HI. By a 
plebiscite held in Rumania on April 20, 1866, Charles was almost 
unanimously elected pirincc ; he had to be smuggled into the counm' 
becau.se of the hostility of Russia, Austria and Turkey, but rapidly 
gained general reci)gnition. (iiven wide powers under the ron- 
.stitution of July u. 1866, he showed great tact in dealing with the 
struggles between the Liberal and Conservative parties, and hi? 
administrative, economic and military reforms earned him deep 
respect at home and abroad. 

In TSf)9 he married Elizabeth ((7.7;.). daughter of Prince Her- 
mann of Wied anil a Lutheran; he had already undertaken to edu- 
cate his children in the Orthodox faith, despite papal disapproval 
The .sympathy of Rumanians with France in the F*ranco-(^ernian 
War led to a wave of hostility against the (iernian prince, which, 
coinciding with a railway scandal, led him to offer abdicatiim. 
With difficulty persuaded to remain. Charles was later to win preat 
popularity when he led a Rumanian and Russian contingent to 
victory at Plevna in the Ru.sso-Turkish War of 1877-78. .Aw 
consequence of his vigorous action, Rumania secured recognition 
from the powers of its complete independence of Turkey in iS^c 
and was proclaimed a kingdom on March 26, 18S1. Charles ami hie 
ron.sort being crowned on May 22. As king, Charles proved rno-^t 
successful in home policy, greatly improving the financial and 
military position of his country. He and the queen, who became 
known as a poetess under the name of Carmen Sylva, gave special 
cncoiiritgement to the fine arts. In foreign policy Charles remained 
true to Germany, signing a secret treaty with the Central Power? 
in 1883; the failure of Rumania, still Francophile, to implement 
that treaty in Aug. 1914 broke him down. ()n Oct. 10, 
died in his palace at Sinaia. As the only child of Charles’s niai' 
riage. a daughter, had died in 1874, the succession was settled on 
his brother’s son, wh:. became Ferdinand I of Rumania. 

.SVp the official biography, Aus dem Leben Kbnig Karls von Rumanifn. 
4 vol. (Stuttgart, 1894-1900), with abridged Eng. trans. (London and 
New York, 1899) ; also D. A. Sturdza, Charles let roi de Roumanu: 
chronique, actes, documents, 2 vol. (Bucharest, 1899-1904). (B. Br-) 

CHARLES II (1661-1700), king of Spain, the son of 
IV by his .second marriage with Maria, daughter of the einiieror 
Ferdinand HI, was born on Nov. ii, 1661. Weak, indolent and 
almost imbecile from his birth, Charles was brought up under 
the tutelage of his Au.strian mother, who was later exiled 
court by the younger Don John of Austria, a natural son ot 
Philip IV. In 1679, Charles married Maria Louisa of Orleans 
thereby satisfying F>ench interests, which were still *Bore a - 
vanced by his acceptance of the treaty of Ratisbon, June i 684 - 
On the death of the French princess in the stifling atmosphere 0 
the Spanish court, Charles married Maria Ana of Neuberg 
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1689, Austrian interests were again promoted. Always de- 
crepit in mind and body, the king, driven wild by the conflict 
between his wish to transmit his inheritance to **the illustrious 
house of Austria,” his own kin, and the belief instilled into him 
bv the partisans of the French claimant that only the power of 
Louis XIV. could avert the dismemberment of the empire, was 
at last reduced to an abject condition. Under pressure from the 
cardinal archbishop of Toledo, Portocarrero, he finally made a 
^\ill in favour of Philip, duke of Anjou, grandson of Louis XIV., 
ihirehy ending the inglorious line of the Spanish liabsburgs. He 
died on Nov. i, 1700. 

See M. de Villars, Lettres ( 1868) ; P. dc Villars, MSmoires de la 
cilur <ri<^pogne (1893) ; G. Maura Gamaza, Carlos II. y su Carte, 

2 vols. (i()T5). (For a genealogical table of the Spanish Habsburgs, 

he Hm»sbt7rg.) 

CHARLES IIL (1716-1788), king of Spain, born on Jan. 20, 
1716, was the first son of the second marriage of Philip V. with 
FJi/.'ibcth Farnese of Parma. In 1732 he was sent to rule as duke 
0) I'iirma by right of his mother, and two years later, 1734, made 
himself master of Naples and Sicily and began there the work of 
inirnial reform which he afterwards continued in Spain. On the 
diadi of bis half-brother Ferdinand VI. he became king of Spain 
.nu! n'siK'ncd the Two Sicilies to his third son, Ferdinand. 

As king of Spain his foreign policy was disastrous. His strong 
family feeling and his detestation of England, which was un- 
theiked after the death of his wife, Maria Amelia, daughter of 
Fredt rick Augustus II. of Saxony, in 1760, led him into the Family 
t'iimpaLt with France. Spain was entangled in the close of the 
Sinen Years' War, to her great loss. In 1779 he was, somewhat 
reluct ant ly, led to join France and the American insurgents against 
ICngland. His internal government Wds on the whole beneficial to 
thi’ country. He improved sanitation, suppressed lawlessness, en- 
couraged trade and industry, and constructed roads and canals. 
Although a sincere Roman Catholic, he consented to the expulsion 
of the Jesuits from Spain, reduced the number of idle clergy, and 
rendered the Inquisition ineffectual. When he died on Dec. 14, 
lyss. Charle.s, the greatest of the Spanish Bourbons, left the repu- 
tation of an enlightened monarch. 

5 cc M. Danvila y Collado, Reign of Charles III. 
[h \(iU I, in the Ilisloria General de Rspaha de la Real Academia 
de In IliMoria (1892, etc.); J. Addison, Charles the Third of Spain 
11900); F. Rou.siieau, Rdgne de Charles III. d'Espagne (1907). 

CHARLES IV. (1748-1819), king of Spain, second son of 
C'harle.s 111. and his wife Maria Amelia of Saxony, was bom on 
Nov. 11, 1748. The elder brother was set aside as imbecile and 
t*pil»plic. Charles married Maria Lui.sa of Parma, his first cousin, 
who, on his succession to the throne in 1 788, directed affairs with 
lilt- assi'^.tance of her lover Godoy {q.v.). The king was too sloth- 
ful to h:i\'e more than a passive part in the direction of his own 
(jovernment. If he ever understood that his kingdom was treated 
ns a men? dependence by France, he consoled himself with a be- 
hi‘1 in his divine right and the sanctity of his person. When he 
was told that his son Ferdinand was appealing to Napoleon against 
C‘Kloy, he took the side of the favourite, and when the populace 
rov at Aranjuez in 1808 he abdicated to save the minister. He 
look refuge in France, and being impri.soncd wdth his son he was 
with flifticulty restrained from assaulting him. Finally he abdi- 
cated in favour of Napoleon and died at Rome on Jan. 20, 1819. 

• ‘ Gomez de Artechc {Historia del Reinado de Carlos IV,) 

in the Historia General de Espaha de la Real Academia de la Historia 
etc.); A. Savine, V Abdication de Bayonne. (1908). 

CHARLES IX. (1550-1611), king of Sweden, the youngest 
sou of Giistavus Vasa and Margareto Lejonhufrud, was bom on 
iJci. 4, 1550. Ey his father’s will he received the duchy of Sdder- 
^aidand (Sudermania) in 1560. In 1568 he and his brother 
.lohn led the rebellion against Eric XIV., but when John be- 
came king, as John IIL, the relations between the two brothers 
strained. Duke Charles was the centre of the opposition to 
s attempts to romanize Sweden on the one hand, and he 
^‘I'lstcd all the king’s efforts to restrict his authority as duke of 
ermanlaiid on the other, though in 1587 he was obliged to 
i'lgn his claim to autonomy within his own duchy. The religious 
^ cjsuon came to a crisis on the death of John JII. in 1592, when 


his eldest son, Sigismund, a devoted Catholic who was already 
king of Poland, succeeded to the throne of Sweden. Duke Charles 
came forward as the champion of the Protestant majority, who 
were alarmed lest Sigismund should attempt to re-catholicize 
Sweden ; it was with his assent that they held the famous Synod or 
“Uppsala-mote” Feb. 1593, which proclaimed Sweden’s adherence 
to the Augsburg Confession; and when Sigismund arrived in 
Sweden Charles, who had governed jointly with the Estates during 
his absence, backed by an army, compelled him, before he could 
be crowned, to guarantee to maintain the Uppsala convention, 
thereby recognizing that Sweden was essentially a Protestant 
state. In Aug. 1594 when Sigismund left for Poland, Charles was 
left in control of affairs, and in 1595 he was elected regent by 
the Riksdag of Soderkoping. He ruled firmly, almost despotically. 
Roman Catholicism was suppressed. In May 1595 the peace of 
Teusin was concluded with Russia, who recognized Sweden’s title 
to Narva and Estonia. By 1597 however, the country was in a 
state of civil war. Charles had quarrelled with the council over 
their refusal to make war on Finland, who.se ruler, Klas Fleming, 
refused to recognize Charles's authority as opposed to that of 
Sigismund. Sigismund forbade the summoning of the Riksdag 
which supiported Charles, and authorized the council to govern 
alone, but Charles summoned the Riksdag when the council was 
not sitting, and persuaded it to give him all the {Kiwcrs of govern- 
ment. He then sailed to Finland and captured Abo. Sigismund 
landed at Kalmar in Sweden with an army, in July 1598, but 
though large numbers of the nobles flocked to his standards he 
was regarded as a heretic by the majority of the Swedi-sh nation. 
Charles defeated him at Stangebro on Sept. 25, 1598, after which 
he fled for aid to Poland, though he had promised to disband his 
forces and to abide by the decision of the Estates. He was for- 
mally deposed by the Riksdag in 1599, and on Feb. 24, 1600, the 
diet of Linkop)ing declared that he and his posterity had forfeited 
the Swedish throne, and passing over duke John, the second son 
of John III., a youth of ten, recognized Duke Charles as king under 
the title of Charles IX. 

Charles proceeded to conquer Finland, and to take cruel ven- 
geance on the nobles who had oppo.sed him. He did not, however, 
style himself king until March 6, 1604, after Duke John had for- 
mally renounced his claim, and was not crowned until March 15, 
1607. His short reign was a period of uninterrupted warfare. 
In the long war with Poland (1600-60), begun in his reign, he 
was on the whole unsuccessful, his severest defeat being at Kirk- 
holm (Sept. 1605) Chodkikwicz, Jan Karol). Sweden 
and Poland also supported rival claimants to the tsardom in Rus- 
sia. In i6to Charles, who had concluded an alliance with the 
tsar Basil against Sigi.smund in 1609 and who aimed at obtaining 
the county of Keksholm for Sweden, .sent an army under Jakob 
de la Gardie {q.v.) to Moscow. After his defeat by the Polish 
general, Zolkicv.ski, at Klutsjino (June, 1610) and the collapse 
of Basil, dc la Gardie seized Keksholm and Novgorod in 1611. 
In the same year Christian IV. (q.v.) of Denmark declared war 
on Sweden, partly as a result of Charles's pretensions to Lapland, 
and his veto on trade with Riga and Kurland and his foundation 
of the city of Goteborg (Gothenburg), partly from an ambition to 
conquer Sweden. Christian besieged Kalmar (whence the name 
“Kalmar War,” given to this war). In July, 1611, Charles IX. 
fought an indecisive battle near that city, and on the 28th the 
castle of Kalmar was surrendered treacherously. Old and worn 
out, Charles died on Oct. 30, leaving his son, Gustavus Adolphus, 
to carry on war with Denmark and Russia. As a ruler Charles 
IX. is the link between his great father Gustavus Vasa and his 
still greater son. He consolidated the work of Gustavus Vasa, 
the creation of a great Protestant state : he prepared the way for 
the erection of the Protestant empire of Gustavus Adolphus. By 
his first wife Marie, daughter of the elector palatine Louis VI., 
he had six children ^ of w^hom only one daughter, Catherine, sur- 
vived; by his second wife, Christina, daughter of Adolphus, duke 
of Holstcin-Gottorp, he had five children, including Gustavus 
Adolphus and Charles Philip, duke of Finland. 

See Sveriges Historia, vol. iii. (1878); R. N. Bain, Scandinavia 
(1905) ; see also Sweden: History, (R. N. B.; X.) 
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CHARLES X. (Charles Gustavus) ( x 62>- z 66 o ), Ung of 
Sweden, son of John Casimir, count palatine of Zweibriicken, 
and Catherine, sister of Gustavus Adolphus, was bom at Nykop- 
ing Castle on Nov. 8, 1622. He learnt the art of war under the 
great Lennart Torstensson, being present at the second battle of 
Brcitenfeld and at Jankowitz. From 1646 to 1648 he frequented 
the Swedish court. It was supposed that he would marry the queen 
regnant, Christina, and to compensate her cousin for a broken 
half-promise she declared him (1649) her successor, despite the 
opposition of the senate headed by Axel Oxenstjema. In 1648 he 
was appointed generalissimo of the Swedish forces in Germany, 
and acted as Swedish plenipotentiary at the executive congress of 
Nuremberg, assembled (1650) to execute the details of the p^ace 
of Westphalia. As the recognized heir to the throne, his position 
on his return to Sweden was a difficult one, in view of the un- 
popularity of the queen. Charles, therefore, wisely withdrew to 
ibt isle of Oland till the abdication of Christina (June 5, 1654) 
called him to the throne. 

The beginning of his reign was devoted to the healing of domes- 
tic discords and in preparation for a new policy of conquest. He 
contracted a political marriage (Oct. 24, 1654) with Hedwig 
Leonora, the daughter of Frederick III., duke of Holstein-Gottorp, 
by way of securing a future ally against Denmark. The two great 
pressing national questions, war and the restitution of the alienated 
crown lands, were considered at the Riksdag which assembled at 
Stockholm in March 1655. war question was decided in three 
days by a secret committee presided over by the king, who 
easily persuaded the delegates that a war with Poland was neces- 
sary and might prove very advantageous; but the consideration 
of the question of the subsidies due to the crown for military 
purposes was postponed to the following Riksdag (see Sweden : 
History). On July 15 Charles quitted Sweden to engage in his 
Polish adventure. By the time war was declared he had at his dis- 
posal 50,000 men and 50 warships. Hostilities had already begun 
with the occupation of Dtinaburg (Dvinsk) in Polish Livonia by 
the Swedes (July x, 1655), and the Polish army encamped among 
the marshes of the Netze concluded a convention (July 25) 
whereby the palatinates of Posen and Kalisz placed themselves 
under the protection of the Swedish king. The Swedes then en- 
tered Warsaw without opposition and occupied the whole of Great 
Poland. The Polish king, John Casimir, fled to Silesia. Mean- 
while Charles pressed on towards Cracow, which was captured 
after a two months* siege. The fall of Cracow extinguished the 
last hope of the boldest Pole; but before the end of the year an 
extraordinary reaction began in Poland itself. On Oct. 18 the 
Swedes invested the fortress-monastery of Czestochowa, but 
the place was heroically defended; and after a seventy days’ 
siege the besiegers were compelled to retire with great loss. 

This astounding success elicited an outburst of popular enthu- 
siasm which gave the war a national and religious ch^acter. The 
tactlessness of Charles, the rapacity of his generals, the bar- 
barity of hb mercenaries, his refusid to legalize his position 
sununoning the Polish diet, his negotiations for the partition of 
the very state he affected to befriend, awoke the long slumber- 
ing public spirit of the country. In the beginning of 1656 John 
C^imir returned from exile and the Polish army was reorganized 
and increased. By this time Charles had discovered that it was 
easier to defeat the Poles than to conquer Poland. His chief 
object, the conquest of Prussia, was still unaccomplished, and 
a new foe arose in the elector of Brandenburg, alarmed by the 
ambition of the Swedish king. Charles forced the elector, indeed, 
at the point of the sword to become his ally and vassal (treaty of 
Konigsberg, Jan. 17, 1656) ; but the Polish national rising now im- 
peratively demanded his presence in the south. For weeks he 
scoured the interminable snow-covered plains of Poland in pursuit 
of the Polish guerillas, penetrating as far south as Jaroslav in 
Galicia, by which time he had lost two-thirds of his 15,000 men 
with no apparent result. His retreat from Jaroslav to Warsaw, 
with the fragments of his host, amidst three converging armies, in 
a marshy forest region, intersected in every direction by weU- 
guarded rivers, was one of his most brilliant achievements. But 
his necessi t i e s were overwhelming. On June 21 Warsaw was re- 


taken by the Poles, and four days later Charles was dUiged to 
purchase the assistance of Frederick William by the treaty of 
Marienburg. On July x8-2o the combined Swedes and Branden* 
burgers, 18,000 strong, after a three days’ battle, defeated John 
Casimir’s army of 50,000 at Warsaw and reoccupied the Polidi 
capital; but this brilliant feat of arms was altogether useless, and 
when the suspicious attitude of Frederick Willhun compelled the 
Swedish king at last to open negotiations with the Poles, they 
refused the terms offered, the war was resumed, and Charles con- 
cluded an offensive and defensive alliance with the elector of 
Brandenburg (treaty of Labiau, Nov. 20) whereby it was agreed 
that Frederick William and his heirs should henceforth possess 
the full sovereignty of East Prussia. In the meantime the hostile 
Dutch dominated Danzig, and the tsar started a campaign against 
the Swedish Baltic provinces. 

The alliance of the elector had now become indispensable on 
almost any terms. So serious, mdeed, were the difficulties of 
Charles X. in Poland, in spite of the assistance of the elector and 
of George Rakdezy II., prince of Transylvania, that it was with 
extreme satisfaction that he received the tidings of the Danish 
declaration of war (June i, X657) which enabled him honourably 
to emerge from the inglorious Polish imbroglio. He had leamt 
from Torstensson that Denmark was most vulnerable if attacked 
from the south, and, imitating the strategy of his master, he fell 
upon her with a velocity which paralyzed resistance. At the end 
of June 1657, at the head of 6,000 seasoned veterans, he executed 
a rapid march from the interior of Poland to Stettin, and reached 
the borders of Holstein on July x8. The Danish army at once 
dispersed and the duchy of Bremen was recovered by the Swedes, 
who in the early autumn swarmed over Jutland and firmly estab- 
lished themselves in the duchies. But the fortress of Fredriks- 
odde (Fredericia) on the Little Belt held Charles’s little army at 
bay from mid-August to mid-October, while the fleet of Denmark, 
after a stubborn two days’ battle, compelled the Swedish fleet to 
abandon its projected attack on the Danish islands. In July an 
offensive and defensive alliance was concluded between Denmark 
and Poland. The elector of Brandenburg joined the league against 
Sweden, and compelled Charles to accept the proffered mediation 
of Cromwell and Mazarin. The negotiations foundered, however, 
upon the refusal of Sweden to refer the points in dispute to 
a general peace-congress, and Charles was still further encouraged 
by the capture of Fredriksodde (Oct. 23-24). In the middle of 
December 1657 began the great frost which was to be so fatal 
to Denmark. On Jan. 28, 1658, Charles X. arrived at Haderslev 
(Hadersleben) in South Jutland, when it was estimated that in a 
couple of days the ice of the Little Belt would be firm enough to 
bear even the passage of a mail-clad host to the island of Filnen. 
Early in the morning of Jan. 30 the Swedish ku^ gave the order 
to start, the horsemen dismounting where the ice was weakest, 
and cautiously leading their horses as far apart as possible, when 
they swung into their saddles again, closed their ranks and made 
a dash for the shore. The whole of Fiinen was won with the loss 
of only two companies of cavalry, which disappeared under the 
ice while fighting with the Danish left wing. Charles, with his 
eyes fixed steadily on Copenhagen, resolved to cross the fro^ 
Great Belt also. After some hesitation, he accepted the advice 
of his chief engineer officer Erik Dahlberg, who acted as pionetf 
throughout, and chose the more circuitous route from Svend- 
borg, by the islands of Langeland, Laaland and Falster, in pref- 
erence to the direct route from Nyborg to Kors0r, which would 
have been across a broad, almost uninterrupted expanse of ice. On 
the night of Feb. 5 the transit began, the cavalry leading the 
way through the snow-covered ice, which quickly thawed beneath 
the horses’ hoofs so that the infantry which followed after bad to 
wade through half an ell of sludge, fearing every moment lest tv 
rotting ice should break beneath their feet. At three o’clock m 
the afternoon, Dahlberg leading the way, the army reached Gn^ 
sted in Laaland without losing a man. On Feb. 8 Charles reached 
Falster. On the xxth he stood safely on the soil of Sjaelland 
(Zealand). The medal struck to commemorate '*the glon^ 
transit of the Baltic Sea” bore the baui^ty inscription: 
hocdebuUunL 
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The crushing effect of this unheard-of achievement on the 
Danish Government found expression in the treaties of Taastrup 
(Ifb. 18) and Roskildc (Feb. 26, 1658), whereby Denmark 
^.urii'iced nearly half her territory to save the rest {see Denmark : 
History). But even this was not enough for the conqueror. Mili- 
tary ambition and greed of conquest moved Charles X. to what, 
cli\( died of all its pomp and circumstance, was an outrageous act 
(,t political brigandage. At a council held at Gottorp Ouiy 7)» 
( li.irlt's X. resolved, without any warning, in defiance of all in- 
ternal ional equity, to let loose his veterans upon Denmark a sec- 
oih! lime. For the details of this second struggle, with the con- 
rciniiant diplomatic intervention of the western powers, who 
\vi‘rc determined to prevent the closing of the Sound, see Fked- 
PKii K 111 ., king of Denmark, and Denmark: History, Only 
alUT great hesitation would Charles X. consent to reopen nego- 
liaiions with Denmark direct, at the same time proposing to 
i.ur< isc pressure upon the enemy by a simultaneous winter cam- 
in Norway. Such an enterprise necessitated fresh subsidies 
iioin his already impoverished people, and obliged him in Decem- 
brr 1 059 to cross over to Sweden to meet the estates, whom he had 
Minmmned to Gothenburg. The lower estates murmured at the 
ini])o^ilion of fresh burdens; and Charles had need of all his 
adroitness to persuade them that his demands were reasonable and 
lun ssiry. At the very beginning of the Riksdag, in January 1660, 
ii noticed that the king was ill; but be spared himself as little 
in ihc council-chamber as in the battle-field, till death suddenly 
ovi riook him on the night of Feb. 12-13, ib6o, in his thirty-eighth 
\tMr. 

Sir M. X'eibull, Sveriges Storhedsiid (Stockholm, 1881); F. F. 
C.irlson. Sveriges Jlistoria under Konungame af Pfalziska Huset 
(Stockholm, 188.^-85); E. Haumant. La Guerre du nord et la pmx 
ih ill I'll (i8().0; G. Jones, The Diplomatic Relaiiom between Crom- 
: •'ll ii»(i Charles X. (Lincoln, Nebraska, 1897) ; R. Nisbet Bain, 
Siiiiiilnuivia (1905) ; J. Levin- (Tarlklum, Karl IL Gustav (StocJcholm, 
i'.'.m ; II. Roseiigren, Karl II. Gustaf jbre tronkestigingen (Uppsala, 
KiM) , J- Stefansson, Denmark and Sweden (191&) 

CHARLES XL (1655-1697), king of Sweden, the only son 
I of ( harles X. and Hedwig Leonora of Holstein-Gottorp, was 
i born in the palace at Stockholm on Nov. 24, 1655. His father, 
who (lied when the child was in his fourth year, appointed a 
repiuy of live great ministers of .state with the queen as presi- 
den! i’or the history of the regency, of the settlement of the 
Ihl^l^h and Russian loans, and the later humiliating dependence 
on Irani e (see Sweden: History). The young kings education 
w.i.^ neglected. When he attained his majority, he was ignorant 
of ihr very rudiments of state-craft and almost illiterate. It 
\va> the disaster of the Scanian war which first called forth his 
Stirling qualities and hardened him into a premature manhood. 

In 1(175 ibc Brandenburgers, Pomeranians and Danes had over- 
run Poinerania and Bremen, and the Danes were preparing to 
: invade .Sweden itself. Amidst universal anarchy, the young king, 

; barely twenty years of age, inexperienced, ill-served, snatching 
j evi ry expedient, worked day and night in his newly-formed 
I camp iu Scania (Sk&ne) to arm the nation for its mortal struggle. 

: The Danes launched invasion from three directions in 1676. The 
fviiiory of Fyllebro (Aug. 17, 1676), when Charles and his com- 
! uiander-in-rhief S. G. Hplmfeld routed a Danish division, was 
! the tirst. Swedish success, and on Dec. 4, on the tableland of 
: Hilgonaback, near Lund, the young Swedish monarch defeated 
(Christian V. of Denmark, who also commanded his army in 
person After a ferocious contest, the Danes were practically 
annihilated. The battle of Lund was, relatively to the number 
i^ngaged, one of the bloodiest engagements of modem times. 
jMore ihan half the combatants (8,357, of whom 3,000 were 
^Vr'edf s) actually perished on the battle-field. All the Swedish 
commanders, notably John Gyllenstiema, showed remarkable 
ability, but the chief glory of the day indisputably belongs to 
l^harli b XL This great victory restored to the Swedes their self- 
confuit nce and prestige. In the following year, Charles with 9,000 
routed 12,000 Danes near Landskrona (July 15, 1678). This 
proved to be the last pitched battle of the war, the Danes never 
ij^Rain venturing to attack their once more invincible enemy in 
ne open field. In Germany, the Swedes, faced by the Great 


Elector, lost ground. In 1679 Louis XIV. dictated the terms of 
a general pacification, and Charles XI., who bitterly resented **the 
insufferable tutelage” of the French king, acquiesced in a peace 
which at least left his empire practically intact. Both Christian 
V. of Denmark and Frederick William, the Great Elector, were 
forced to restore their conquests (see Sweden: History). Good 
understanding between Denmark and Sweden followed the 
peace of Lund, and there relations were cemented by the marriage 
of Charles with Ulrica Leonora, sister of Christian V. Charles 
devoted the rest of his life to the gigantic task of rehabilitating 
Sweden by means of a reduktion, or recovery of alienated crown 
lands, a process which involved the examination of every title deed 
in the kingdom, and resulted in the complete readjustment of 
the finances. But vast as it was, the reduktion represents only a 
tithe of Charles XI. ’s immense activity. Finance, commerce, 
the national armaments by sea and land, judicial procedure, 
church government, education, even art and science — everything, 
in short — emerged recast from liis shaping hand. For the 
strengthening in his reign of the ix)wer of the crown, which left 
Sweden practically an absolute monarchy (see Sweden: History). 
Charles XI. died on April 5, 1697, in his forty-first year. He had 
seven children, of whom only three survived him, a son Charles, 
and two daughters, Hedwig Sophia, duchess of Holstein, and 
Ulrica Leonora, who ultimately succeeded her brother on the 
Swedish throne. 

After Gustavus Vasa and Gustavus Adolphus, Charles XI. was, 
l)erhaps, the greatest of all the kings of Sweden. His modest, 
homespun figure has indeed been unduly eclipsed by the brilliant 
and colossal shapes of his heroic father and his meteoric son; yet 
in reality C'harles XL is far worthier of admiration than either 
Charles X. or Charles XII. He was in an eminent degree a great 
master-builder. He found Sweden in ruins, and devoted his whole 
life to laying the solid foundations of a new order of things 
w^hich, in its es.scntial features, has endured to the present day. 

See Martin Vcibull, Sveriges Slorhedstid (Stockholm, 1881) ; 
Frederick Ferdinand Carlson, Sveriges Ilistoria under Konungarne af 
Pfalziska Huset (Stockholm, T883-1885) ; Robert Nisbet Bain, Scandi- 
navia (Cambridge, 1905) ; O. Sjogren, Karl den Elfte ock Svenska 
Folket (Stockholm, 1897) ; S. Jacobsen, Den nordiske Kriegs Krbmcke, 
J 675-1679 (Copenhagen, 1897) ; J. A. de Mesmes d’Avaux, Nigocia- 
tions du comte d'Avaux, 1693, 1697, 1698 (Utrecht, 1882, etc.). 

CHARLES XIL (1682-1718), king of Sweden, the only sur- 
viving son of Charles XI. and Ulrica Leonora, daughter of Fred- 
erick III. of Denmark, was born on June 17, 1682. He was 
carefully educated by excellent tutors under the watchful eyes 
of his parents. Charles XI. personally supervised his son’s 
physical training. He was taught to ride before he was four 
and at eight he was quite at home in his saddle. 

As he grew older his father took him on all his rounds, reviewing 
troops, insi>ecting studs, foundries, dockyards and granaries. Thus 
the lad was gradually initiated into all the minutiae of adminis- 
tration. The influence of Charles XI. over his son was, indeed, 
far greater than is commonly supposed, and it accounts for 
much in Charles XII. ’s character which is othcrwi.se inexplicable, 
for instance his precocious reserve and taciturnity, his dislike of 
everything French, and his inordinate contempt for purely diplo- 
matic methods. On the whole, his early training was admirable; 
but the young prince was not allowed the opportunity of gradu- 
ally gaining experience under his guardians. At the Riksdag 
assembled at Stockholm in 1697, the estates, jealous of the influ- 
ence of the regents, offered full sovereignty to the young monarch, 
the senate acquiesced, and, after some hesitation, Charles at last 
declared that he could not resist the urgent appeal of his subjects 
and would lake over the government of the realm ”in God’s 
name.” The subsequent coronation was marked by portentous 
novelties, the most significant of which was the king’s omission to 
take the usual coronation oath, which omission was interpreted to 
mean that he considered himself under no obligation to his sub- 
jects. The general opinion of the young king was, however, still 
favourable. His conduct was evidently regulated by strict prin- 
ciple and not by mere caprice. His intense application to affairs is 
noted by the English minister, John Robinson (1650-1723). 

The coalition formed against Sweden by Johann Reinhold 
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Patkul. which resulterl in the outbreak of the Great Northern War 
(lOgg). abruptly put an end to Charles XII.’s political appren- 
ticeship. aiifi forced the sword into his hand. The young king re- 
solved to attack Denmark the nearest of his three enemies — Den- 
mark, Poland and Russia — first. The timidity of the Danish 
admiral I'lrik C Gyldenliive, and the daring of Charles, who 
forced his nervous and protesting admiral to attempt the passage 
of the eastern channel of the Sound, the dangerous ftintervnd, 
hitherto reputed to be unnavigahlc, enabled the Swetlish king to 
effect a landing at IJumlcback in Sjaelland (Zealand), a few miles 
north of Copenhagen fAug. 4, 1700). He now hoped to accom- 
plish what his grandfather, fifty years before, had vainly attempted 
— the destruction of the Danish-Norwegian monarchy by captur- 
ing its capital. But for once prudential considerations prevailed, 
and the .short and bloodless war was terminated by the peace of 
Traventhal (Aug. 18), whereby Frederick IV. conceded full sov- 
ereignty to Charles's ally and kinsman the duke of Gottorp, 
besides paying him an indemnity of 200,000 rix-dollars and sol- 
emnly engaging to commit no hostilities again.st Sweden in future. 
From Sjaelland Charles now hastened to Livonia wdth 8,000 men. 
On Oct. 6 he had reached Pernau, with the intention of first 
relieving Riga, but, hearing that Narva was in great straits, he 
decided to turn northwards against the tsar. He set out for 
Narva on Nov. 13 against the advice of all his generals, who 
feared the effect on untried troops of a week's march through a 
wasted land, along boggy roads guarded by no few'cr than three 
formidable passes which a little engineering skill could easily 
have made impregnable. Fortunately, the first two passes were 
unoccupied; and the third, Pyhajoggi, was captured by Charles, 
who with 400 horsemen put 6,000 Russian cavalry to flight. On 
Nov. 19 the little army reached Lagena, a village about 9m. from 
Narva, whence it signalled its approach to the beleaguered fortress, 
and early on the following morning it advanced in battle array. 
The attack on the Russian fortified camp began at two o’clock in 
the afternoon, in the midst of a violent snowstorm ; and by night- 
fall the whole position was in the hands of the Swedes: the Rus- 
sian army was annihilated. The triumph was as cheap as it was 
crushing; it cost Charles less than 2,000 men. 

After Narva, Charles XII. stood at the parting of ways. His 
best advisers urged him to turn all his forces against the panic- 
stricken Mu.scovitcs; to go into winter quarters among.st them and 
live at their expense; to fan into a flame the smouldering discon- 
tent caused by the reforms of Peter the Great; and so disable 
Rassia for some time to come. But Charles was determined to 
punish the treachery of Augustus of Poland {see Pol.wd: 
History). It is easy from the vantage-point of two centuries 
to criticize Charles XTI. for neglecting the Russians to pur- 
sue the Saxons; but at the beginning of the 18th century his 
decision was natural enough. The real question tvas, which of 
the two foes was the more dangerous, and Charles had many 
reasons to think the civilized and martial Saxons far more 
formidable than the imbecile Muscovites. Charles also rightly 
felt that he could never trust the treacherous Augustus to remain 
quiet, even if he made peace with him. To leave such a foe in 
his rear, while he plunged into the heart of Russia would have 
been hazardous indeed. From this point of view Charle.s’s whole 
Polish policy, which has been blamed so long and so loudly — the 
policy of placing a nominee of his own on the Polish throne — 
takes quite another complexion: it was a policy not of over- 
vaulting ambition, but of prudential self-defence. 

First, however, Charles cleared Livonia of the invader (July 
1701), subsequently occupying the duchy of Courland and con- 
verting it into a Swedish governor-generalship. In Jan. 1702 
Charles established himself at Bielowice in Lithuania, and, after 
issuing a proclamation declaring that “the elector of Saxony” 
had forfeited the Polish crown, set out for Warsaw, which he 
reached on May 14. The cardinal-primate was then sent for and 
commanded to summon a diet, for the pur))ose of deposing 
Augustus. A fortnight later Charles quitted Warsaw, to seek 
the elector; on July 2 routed the combined Poles and Saxons at 
Klissow; and three weeks later, captured the fortress of Cracow 
by an act of almost fabulous audacity. Thus, within four months 


of the opening of the campaign, the Polish capital and the corona, 
tion city were both in the possession of the Swedes. After Klis- 
sow, Augustus made every effort to put an end to the war, but 
Charles would not even consider his offers. By this time, too, he 
had conceived a pas.sion for the perils and adventures of warfare. 
His character was hardening, and he deliberately adopted the 
most barbarous expedients for converting the Augustan Poles to 
his views. 

The campaign of 1703 was remarkable for Charles’s victory 
at Pultusk (April 21) and the long siege of Thorn, which occupied 
him eight months but cost him only 50 men. On July 2, 1704. 
with the assistance of a bribing fund, Charles’s ambassador at 
Warsaw, Count Ar\'id Bernhard Horn, succeeded in forcing througli 
the election of Charles's candidate to the Polish throne, Stanislaus 
Leszrzynski, who could not be crowned however till Sept. 24, 
1 705* which time the Saxons had again been defeated at Piinitz. 
From the autumn of 1705 to the spring of 1706, Charle.'i was 
occupied in pursuing the Ru.s.sian auxiliary army under Ogilvie 
through the forests of Lithuania. On Aug. 5, he rccrossccl the 
Vistula and established himself in Saxony, where his presence in 
the heart of Europe at the very cri.sis of the war of the Spanish 
Succession, fluttered all the western diplomats. The allies, in par- 
ticular, at once su.spccted that Louis XIV. had bought the Swedes. 
Marlborough was forthwith sent from the Hague to the castle 
of Altranstadt near Leipzig, where Charles had fixed his head- 
quarters, “to endeavour to penetrate the designs” of the king of 
Sweden. He soon convinced himself that western Europe had 
nothing to fear from Charles, and that no bribes were nece^.sary 
to turn the Swedish arms from Germany to Rus.sia. Five months 
later (Sept. 1707) Augustus was forced to sign the peace of 
Altranstadt, whereby he resigned the Polisih throne and renounced 
every anti-Swedish alliance. Charles’s departure from Saxony was 
delayed for twelve months by a quarrel with the emperor. The 
court of Vienna had treated the Silesian Protestants with tyran- 
nical severity, in direct contravention of the treaty of O.snabriiik, 
of which Sweden was one of the' guarantors ; and Charles de- 
manded summary and complete restitution so dictatorially that 
the emperor prepared for war. But the allies Interfered in Charltvs 
favour, lest he might be tempted to aid France, and induced 
the emperor to satisfy all the Swedish king's demands, the mari- 
time Powers at the same time agreeing to guarantee the provisions 
of the |)eacc of Altranstadt. 

Nothing now prevented Charles from turning his victorious 
arms against the l.sar; and on Aug. 13, 1707, he evacuated Saxony 
at the head of the largest host he ever commanded, consisting 
of 24,000 horse and 20,000 foot. Delayed during the autumn 
months in Poland by the tardy arrival of reinforcements from 
Pomerania, it was not till Nov. 1707 that Charles was able to take 
the field. On New Year’s Day 1708 he crossed the Vistula, though 
the ice was in a dangerous condition. On July 4, 1708 he cut 
in two the line of the Russian army, 6m. long, which barred bis 
progress on the Wabis, near Holowczyn, and compelled it to re- 
treat. The victory of Holowczyn, memorable besides as the last 
pitched battle won by Charles XII., opened up the way to the 
Dnieper. The Swedish army now began to suffer severely, bread 
and fodder running short. The Ru.ssians slowly retired before the 
invader, burning and destroying everything in his path. On Dec. 
20 it was plain to Charles himself that Moscow was inaccessibk 
But the idea of a retreat was intolerable to him, so he determined 
to march southwards instead of northwards as suggested by his 
generals, and join his forces with those of the hetman of the 
Dnieperian Cossacks, Ivan Mazepa, who had 100,000 horsemen 
and a fre.sh and fruitful land at his disposal. Short of fallmi 
back upon Livonia, it was the best plan adoptable in the rircum- 
stance.s, but it was rendered abortive by Peter’s dcstriKtion 0 
Mazepa’s cajntal Baturin, so that when Mazepa joined ( bar 
at Horki, on Nov. 8, 1708, it was as a ruined man with m 
more than 1,300 personal attendants (see MAZEPA-KouDrvsK > 
Ivan Stepanovich ). More serious was the destruction of [he ^ 
lief army which Levenhaupt was bringing to Charles from ] 
and which, hampered by hundreds of loaded wagons, was ov J 
taken and almost destroyed at Lyesna after a two 
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battle against fourfold odds (October). The very elements now 
:ran to fight against the perishing but still unconquered host, 
winter of 1708 was the severest that Europe had known for 
a antury. By Nov. i firewood would not ignite in the open air, 
ami the soldiers warmed themselves over big bonfires of straw. 
\\y ibe time the army reached the little Ukranian fortress of 
]ij(ii;icz in January 1709, wine and spirits froze into solid masses 
kc; birds on the wing fell dead. 

N(>\'er had Charles Xll. seemed so superhuman as during these 
awiul (lays. It is not too much to say that his imperturbable 
c(iu:ininiity, his serene bonhomie kept the host together. The 
IfDsi broke at the end of Feb. 1709, and then the spring floods 
put an end to all active operations till May, when Charles began 
the of the fortress of Poltava, which he wished to make a 
ba.^e lor subsequent operations while awaiting reinforcements 
troin Sweden and Poland. On June 7 a bullet wound put Charles 
hers dv combat, whereupon Peter threw the greater part of his 
forcts over the river Vorskla, which separated the two armies 
(June 19-25)- On June 26 Charles held a council of war, at 
whiih it was resolved to attack the Russians in their entrench- 
nicnts on the following day. The Swedes joyfully accepted the 
(.hariLcs of battle and, advancing with irresistible Han, were, at 
siKcessful on both wings. Then one or two tactical blunders 
wrrr (oinmitled; and the tsar, taking courage, enveloped the 
band in a vast semicircle bristling with the most modem 
guns, which fired five times to the Swedes* once, and swept away 
tk' guards before they could draw their swords. The Swedish 
iiitaniry wa.s well nigh annihilated, while the 14,000 cavalry, ex- 
hini>tt‘d and demoralized, surrendered two days later at Perc- 
voluihna on Dnieper. Charles himself with 1,500 horsemen took 
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CHARLES Xni. (1748-1818), king of Sweden and Norway, 
the second son of Adolphus Frederick, king of Sweden, and Louisa 
Ulrica, sister of Frederick the Great, was born at Stockholm on 
Oct. 7, 1748. In 1772 he co-operated in the revolutionary plans of 
his brother Gustavus III. {q.v.). During the Russo-Swedish War 
of 1788 he served as admiral of the fleet at the battles of Hogland 
(June 17, 1788) and Oland (July 26, 1789). On the death of 
Gustavus III., Charles, now duke of Sudermania, acted as regent 
of Sweden till 1796; but the real ruler of the country was Gustaf 
Adolf Rcuterholm {q.v.). These four years may be briefly de- 
scribed as alternations of fantastic Jacobinism and ruthless des- 
potism. On the accession of Gustavus IV. (Nov. 1796), the duke 
became a mere cipher in politics till March 13, 1809, when those 
who had dethroned Gustavus IV. appointed him regent, and finally 
elected him king. But by this time he was prematurely decrepit, 
and Bemadotte (see Charles XIV John) took over the govern- 
ment as sunn as he landed in Sweden (1810). By the union of 
1814 Charles became the first king of Sweden and Norway. He 
married his cousin Hedwig Elizabeth Charlotte of Holstein-Gottorp 
(1759-1818), but their only child died in infancy (1798). 
Charles XIII., who for eight years had been king only in title, died 
on Feb. 5, 1818. 


Riuct in Turkish territory. 

lor the first time in his life Charles was now obliged to have 
rcLour>e to diplomacy; and his pen proved almost as formidable 
.'IS hi-, sword. He procured the dismissal of four Russophil grand- 
in succession, and between 1710 and 1712 induced the 
i'urii* to declare war against the tsar three times. But after Nov. 
171 c the I’orie had no more money to .spare; and, the tsar making 
a ^hriw of submi.ssion, the sultan began to regard Charles as a 
iroulilciunie guest. On Feb. i, 1713 he was attacked by the Turks 
in hi.^ camp at Bender, and made prisoner. Charles lingered on 
ill 1 urkey 1 5 months longer, in the hope of obtaining a cavalry 
csiori siillii iently strong to enable him to restore his credit in 
I'ulaiicJ Disappointed of this last hope, and moved by the de- 
siuiring appeals of his sister Ulrica and the senate to return to 
Switii ii while there was still a Sweden to return to, he quitted 
Dcmoiilca on Sept. 20, 1714, and attended by a single squire 
arnvffl unexpectedly at midnight, on Nov. ii, at Stralsund. 

l’i»r ihr historical events of the following years see Sweden: 
History. Here it need only be said that Sweden, during the 
rour.st' of th(; (ireat Northern War, had innumerable opportunities 
oi ohiainiug an honourable and even advantageous peace, but 
tlity all foundered on the dogged refusal of Charles to consent 
tin* smallest concession to his desi)oilers. Even now he would 
listfn fo no offers of compromise, and after defending Stralsund 
^’tth ilfsperate courage till it was a mere rubbish heap, returned 
t(» Sweden after an absence of 14 years. Here he collected another 
aniiy of 20,000 men, with which he so strongly entrenched him- 
|(‘it on ihe Scanian coast in 1 716 that his combined enemies shrank 
roni auacking him, whereupon he assumed the offensive by 
Norway in 1717, and again in 1718, in order to conquer 
^unuuiu lerritory to enable him to extort better terms from his 
It was during this second adventure that he met his 
On Dec. ii, when the Swedish approaches had come within 
" ^ P 0 s. of the fortress of Fredriksten, which the Swedes were 
in.! ! ' ^8ing, Charles looked over the parapet of the forc- 
^ ireiK’h, and was diot through the head. 

(R. N. B.) 
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CHARLES Xiy JOHN (Carl Johan; Bernadotte) 
(1763-1844), king of Sweden and Norway, bom at Pau in the 
French province of Bearn, Jan. 26, 1763, was the son of Henri 
Bemadotte (1711-1780), an avocat, and Jeanne St. Jean (1725- 
1809). Several of the ancestors on each side had been weavers. 
The family name of Deu Pouey had been changed to Bemadotte 
in the early 17th century (after the name of a house taken over 
from the distaff side). He was baptized Jean, known as Jean Bap- 
tiste, and later added the name Jules; his regular signature was 
merely **J- Bernadotte.” Of his childhood and youth it is known 
only that he was repeatedly ill, and that he probably attended a 
Benedictine school in Pau for at least a short period. 

In 1780, five months after his father’s death, Bemadotte en- 
listed in the army of Louis XVI, in the Royal-la-Marine regi- 
ment. In varied service he became successively grenadier, corpo- 
ral, sergeant, quartermaster, sergeant major, and early in 1790 
adjutant, the highest rank among noncommissioned officers. The 
Revolution created difficulties within the army and between army 
and citizenry, but Bemadotte stood staunchly for maintenance of 
authority and judicial processes— once leading a group of under- 
officers in defense of their colonel in a disagreement with revolu- 
tionary civil authorities. Soon legislation opened the way for 
non-nobles to become officers, and early in 1792 Bemadotte was 
elected a lieutenant (the commission was dated as of Nov. 6, 
1791). He was attached to the 36th regiment and went into ac- 
tion along the Rhine with Adam Custine. In the defeat of May 
17, i793» ^ panic was begun when a group oi volunteers fired on 
their own cavalry; Bemadotte sprang into the midst of the chaos, 
and with a fiery speech restored order and reorganized the bat- 
talion for the fight. Here he was at his best, in one of those fine 
gestures of self-forgetfulness to be repeated again and again in 
the crises of campaigns to come. He went through all the ranks, 
becoming captain in 1793, in 1794 passing from lieutenant 
colonel to colonel, on to brigadier general and general of division 
(Oct. 22). He served in the army of the Sambre and Meuse with 
General Jean Baptiste R 16 ber (i 794-^95)* and distinguished him- 
self for his ability to inspire troops in desperate situations. In 
1796 he campaigned in north Germany. Here, as in the Low 
Countries, he was marked as one of the disciplinarians of tha 



28+ 

amiy, tryinjf to save the population from plundering by soldiery 
and winning an unusual degree of respect from the inhabitants. 

In i 7 t )7 came the first meeting between Bernadotle and Napo- 
leon, when the general from the army of the Rhine led 20,000 
troops to reinforce General Bonaparte in Italy. Both were proud 
and ainl)itious, but the ('orsican was cool, unscrupulous, eager 
only for power; Bernadotte showed the characteristics of his Gas- 
ion forebears — vain, emotional, loyal, eager chiefly for glory. The 
two spectacular leaders seemed to sense rivalry and cross-pur- 
poses frmn the first, and the soldiers in their armies were none 
too friendly; the “citizens’ army” of Bonaparte nicknamed the 
newcomers the “gentlemen” because of their superior smartness 
and discipline. Nevertheless, at the passage of the Tagliamento 
and the taking of Gradisca, Bernadotte and his proud division 
from the Rhine distinguished themselves for valour. After the 
campaign Bernadotte began a serious reading program, probably 
roused to do so by Bonaparte’s superior knowledge of military 
science and history. 

Though he was next slated to succeed Bonaparte in command 
of the army of Italy, both Bernadotte and the Austrians were 
shocked when he w'as named ambassador to Vienna. He was 
hardly a proper symbol of diplomatic reconciliation .and he had 
no experimee to fit him for the post. From January to April 
1798 he did his soldier's best, but the mission ended on April 14 
after a Viennese mob rioted against the embassy because of the 
hanging out of the tricolour. 

Back in Paris the general and ambass.ador was free to enjoy for 
a time the delights of the salons of Mine, dc St.ael and Mme. 
Kecamier, where he met the leading political and literary figures 
of the day. He also renew'ed acquaintance with the “pretty girl 
from Marseilles with the gay smile” — Desiree Clary — ^former 
fiancee of Joseph Bonaparte, of Napoleon and of Leonard Du- 
phot. Her sister Julie had married Joseph Bonaparte, so tkat when 
Bernadotte married Desiree, Aug. 17, 1798, he came into the 
fringes of the Bonaparte clan. 

In the fall of 1798 Bernadotte commanded the army of May- 
ence .and arranged peace with Hesse-Darmstadl. He rejected the 
offer of command over the army of Italy because he considered 
the troops insufficient — as events proved them to be. He likewise 
refused the offer from Paul Barras to lead a coup d'etat to force 
reconstitution of the Directory. In July 1799 the directors mcade 
him minister of war at a critical point in the fortunes of France. 
For ten weeks he applied his restless energy to problems of organi- 
zation, recruiting and sufiply, but his growing fame and his con- 
stitutional scruples irritated Emmanuel- Joseph Sicyes, who en- 
gineered his removal. Bernadotte was thus nut of office when 
Bonaparte returned from Egypt. Bonaparte asked his old col- 
league to join in hi.s coup, but Bernadotte refused, promising only 
that he would take no initiative in oppo.sition. On the succesis of 
the coup d’etat of the i8th Brumaire, Bernadotte and Desiree 
w'ent into brief hiding. He h.ad been the most probable leader of 
the forces wishing to defend the Directory, but had passed up the 
ch.ince to act by refusing to assume responsibility. Bernadotte 
was soon reconciled to the new regime, and from iSoo to 1810 
wa.s closely associated with the empire building of Napoleon, 
active in campaigns and administration, but repeatedly suspect 
because of his independent attitude and his connections with the 
opponents of the emperor. Bonaparte “absorbed” the Gascon 
general, as he did many of the potential opposition, by giving him 
position and prestige in the new regime. 

Bernadotte became a councillor of stiitc, and commander of the 
army of the west. He expected to defend Brittany from an at- 
tack by England, but found his job to be largely suppression of 
rebellion. Upon returning to Paris in the winter of 1801 he re- 
tired to Plombi^res because of suspicion directed against him on 
account of the Rennes plot. He was one of two or three generals 
most likely to be raised lo high power if anything happened to 
Bonaparte; his unwillingness to co-operate in the Brumaire coup 
was well known; inevitably his name was discussed in con- 
nection with each successive plot .against first consul or emperor. 
No evidence has been found to link him with any real plot, though 
it is clear that he would have favoured constitutional legislative 
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action to limit the power of the first consul or even to overthrow 
him. Bonaparte was angry and suspicious and in Jan. 1803, in 
order to get Bernadotte out of the country, appointed him min^ 
ister to the United States. While waiting to sail Bernadotte got 
wind of approaching war between France and England, so re- 
turned lo Paris for an active military post. War was delayed and 
Bernadotte remained inactive in Paris for a year. Then Nai)o- 
Icon made himself emperor and Bernadotte declared full loyalty 
to him, having decided that nothing else was possible. He was 
named one of the 18 marshals of France (May ig, 1804) and 
early in June left for his new post as governor of Hanover. Here 
he was both military coramtinder and civil administrative officer; 
in the combined capacity he showed executive skill and an ability 
to win the affection and respect of the citizenry. He showered 
privileges on the University of Gottingen and attempted in tax 
policy lo ease the load of the poor and transfer the burden to 
the wealthy, including nobility and church. Here he began also to 
accumulate his small fortune, with “gifts” of 300,000 francs from 
Hanover and 200.000 francs from Bremen. 

In 1805 the war with Austria became active and Bernadotte 
was ordered in August to lead his forces to Wurzburg. He 
given command of the I corps, including the Bavarian army 
Difficulties with roads and boats and the inefficiency of ihi 
Bavarian forces delayed his march toward Vienna and brouglit re- 
proaches from the emperor. Extraordinary marches brought the 
I corps to Auslerlitz, where it occupied the centre. It played a 
relatively small role in the battle, partly because its cavalry liad 
been transferred to Murat just before the battle. Bernadotle wis 
annoyed, but Napoleon seemed plc.ascd with him on this occasion 
The next task given him (Feb. 19, 1806) was the occupation of 
Ansbach. 

In accord with the imperial policy of n.aming outstanding pi*n- 
erals to the new nobility, Bernadotte was made prince of I’onie 
Corvo, June 5, 180O. Ponte Corvo was .an enclave of 5,60a in- 
habitants within the territory^ of the kingdom of Naples. 

In October 1806 Bern.adotte commanded a strengthened I corp^ 
of 15,000 to 21,000 men, including a French division under riciTo 
Dupont de L’£tang. Bernadotte did not participate actively in 
the conflicts at Jena or Auerstadt, and was blamed by N.apolcfjn 
for not being where he should have been. Real responsihiliry 
for his absence rests upon Napoleon’s unawareness of the I 'rib 
sian fHisition and upon the vagueness and indirectness of the or- 
ders of Marshal Louis Berthier, chief of staff. This in turn may 
have been caused by Berthier’s personal antagonism to Bcrn.i- 
dotle. After the battle Napoleon needed a scapegoat and iistd 
Bernadotte for the purpose. That he had no fundamental com- 
plaint is evidenced by the enlarged responsibility given to Berna- 
dotte two months later — command over three corps which made 
up the left wing in the Polish campaign. In the meantime Bernn- 
dotte showed unu.sual energy and skill in the pursuit of the Prus- 
sians, especially at Halle and in the attack on Liibeck (wlirre 
some 1,000 Swedish prisoners were taken, and tactful handling of 
whom was to pay dividends later). By tactics of speed .and daring 
Bernadotte led his troops to a victory over the Russians at Mo- 
hrungen (Jan. 25, 1807), but missed the action at Eylau ber.iuse 
of the capture of his orders. On June 5 he was wounded by a 
shot in the neck, and this kept him from the battle of Friedland. 

On July 14, 1807, Bernadotte was named governor of the 
occupied Hanseatic cities. Again he was both administrator 
and commander, and asssumed the position of a viceroy. Soon he 
was scheduled to lead a combination of German, French and Spanish 
troops in an attack on Sweden. The emperor, who may not have 
intended the threat seriously, required a peculiar distribution of the 
troops. The total result was that the Spanish contingent tlrst-rirtl 
en masse and was carried off by English ships (Aug. 1808). The expe- 
dition against Sweden was abandoned, and French military power was 
once more directed against Austria. Bernadotte was ill at the iiegjn* 
ning of the campaign with his recurrent blood-spitting. Further diih' 
cuiiles with Chief of Staff Louis Alexandre Berthier, and the inrhl; 
sion in his IX corps of the ill-prepared Saxon allies combined 
illness to make him beg for release from service. Napoleon disregarded 
these appeals and Bernadotte organized his forces and proceeded witn 
the campaign, commanding mostly allied troops, with few Frenco. 
In the decisive battle at Wagram, Dupas’ division was withdra^ 
without Bemadotte’s knowledge and the marshal found himself wits 
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(liplfted strength at the centre of the Austrian attack; in killed, 
xMiiiriclcd and missing he lost one-third of his soldiers and was forced 
10 TL'iire from the town of Wagram. As compensation for his bitter- 
and disappointment he i&sued on July 8, 1809, a bombastic order 
tin* day exaggeratedly praising the skill and courage of the Saxon 
Shortly liefore the battle he had stretched his authority to 
.jfu li* to 2® armistice for the Swedes. On July 10, perhaps partly as 
a ])i‘n*dty for these acts, the IX corps was dissolved, and Bernadette 
allowed to return to Paris “for reasons of health” but obviously 
j„ disfavour. 

TUrnadotte was therefore in Paris when word arrived (July 29, 
,SQ(;) of the threatening British invasion at Walcheren. He offered 
services, but the ministers, not clear as to his status, he.sitated to 
put idni in command. A despatch from Napoleon then ordered them 
to -nid Bernadotte if he was at hand. It is clear evidence of the 
cniixior’s confidence in the ability of the marshal despite their recent 
riitfcM'iu'cs. Bernadotte went north immediately and ably organized 
till* (k-tense, though disease rather than force of arms proved the un- 
doing of the British expedition. When the danger had disappeared 
,tnil Ffernadotte returned to Paris late in September political suspicions 
..(ill surrounded him, and the minister of war tried to force him to 
JO ill once to a health resort — or presumably anywhere far from Paris, 
kinudotte insisted on his right to live where he pleased, but yielded 
,^n order to go to the emperor’s headquarters in Vienna, where 
he remained Oct. 9-21, 1809. He then returned to Paris. 

In tlu‘ midst of this shadow and uncertainty came the dramatic call 
i„ :i [lew life as crown prince and heir to the throne of Sweden. In 
iScu Sweden had lost Finland to Russia; a palace revolution had over- 
thrown King Gustav IV Adolf, and put on the throne the aged, 
(hildlev. Charles XIII, with the Danish Christian August as elected 
irown prince. In June 1810 the prince suddenly died, and Sweden, at 
liu- n.«iir of her fortunes, was forced again to seek a man to pilot the 
■Kite and to be ready to succeed the ruler. It was natural to seek at 
liM'tt the advice of the nuislcr of Euroiie, then at the pinnacle of his 
poui'r. Hence a delegation was despatched to Napoleon, but the em- 
pjror^ peculiar reluctance to exert influence in this affair soon placed 
the initiative in the wholly unauthorized hands of baron Otto Mdrner. 
Muiiht was a young Swedish patriot who knew of Bernadotte’s 
tiiilit.ir\ career, his aclminislration of Hanover and the Hansa towns, 
in<i hi- charitable treatment of Swedish prisoners. He contacted the 
maidi.sl-prince and aroused his interest, then gained support from a 
)i\\ niln'i- Swedes in Paris. On his return to Sweden the government 
irn -ttd him, but the fire had been lighted. The delegates to the 
jK‘(ial Riksdag in ttrebro were influenced by the prince’s military 
iput.dion and by the knowledge that his fortune w’ould bolster the 
i-thlc Swedi.sh Rik shank. Previous candidates were abandoned at the 
■IcMnth hour, and on Aug. 21, 1810, Bernadotte was elected crown 
trinre. (.)n Oct. 20 he accepted the Lutheran faith and landed in 
there to establish the only enduring dynasty of the Napole- 
ini( regime. Continuity in Sweden was maintained by his adoption 
Is M)n by Charles XIII, and both king and queen were quickly 
iMrniid bv the new heir, who took the name of Carl Johan (Charles 
nhti). The crown prince at once assumed actual leadership of the 
»\rrniiu'nt and acted officially as regent during the prolonged ill- 
v-M - ui the king. 

Foreign policy was of necessity the chief concern of Bemadotte’s 
rt Ncars in Sweden. The majority of the people hoped for the 
.-(oii(]UL'st of Finland and expected this to come by alliance with 
r.'iiKc. But a small group in the government looked instead to an 
nmxation of Norway. Bernadotte himself, with vision undistorted by 
tTniiiaiy hatred of Russia, felt that any attempt to wrest Finland 
m the vast empire to the east would but perpetuate war and lead 
> till- ( omplete ruin of Sweden. Norway seemed to him a natural 
'<>(!rap}iic and cultural unit with Sweden; he therefore bent every 
to make the Swedes forget Finland and build a peninsular 
‘indinavian state. He was guided also by three convictions: a belief 
the inevitability of Napoleon’s collapse; the idea that Sweden’s 
nnomv demanded close ties with Great Britain and the smashing 
the continental system ; his personal need to achieve something for 
vrden whieh would establish him and his family in power. Napoleon 
to deprive his ex-marshal of any opportunity to reorient Swedish 
‘h(>i and on the heels of Bemadotte’s departure sent a demand 
^t Sweden declare war on Britain; Swedish Pomerania must cease 
serve as a leak in the “continental system.” In Nov. 1810 Sweden 
<1 no choice, but she declared war with her fingers crossed and 
ucht it with her hands folded, in a tacit understanding with the 
that there would be no shooting. Napoleonic annoyance at 
^ st.Hte of affairs led at last to the sudden French occupation of 
Pomerania in Jan, 1812, 

iliLs attack on Swedish territory was all that was needed to dls- 
l^ion the Francophile Swedes and win approval for Bemadotte’s 
Immediately negotiations began with Alexander of Russia for 
nilunire against Napoleon. This was concluded in April 1812, and 
Aiinjst Bernadotte and Alexander met in cordial conference at 
» O'urku), Finland. Alexander pledged to send aSiOoo men to 
P Bernadotte conquer Norway from Denmark, and Bernadotte 
that as soon as this aim was accomplished be would lead an 
the continent to aid Russia against Napoleon. Russia at the 
Won the friendship of its age-old enemy at a critical moment, and 


Sweden won the first ally for her major political shift. Through the 
coming months, while the French were staggering back from the dis- 
aster of the Moscow campaign, Bernadotte tried to gain other allies. 
His services were so eagerly desired that Britain (March 1813) and 
Prussia (April 18x3) signed the clauses hateful to them guaranteeing 
Sweden po!»ession of Norway, and Britain granted a generous sub- 
sidy. Austria held aloof. iThe allies then brought combined pressure 
on Bernadotte to^ forego his right to get Norway at once and aid in 
the great campaign against Napoleon. Bernadotte agreed, and an 
extra war with l 3 enmark was thus postponed. But the crown prince 
came to distrust the good faith of his allies, and antagonisms grew. 

Bernadotte landed 30,000 men at Stralsund in May 1813, but with- 
held them from action because the promLced Russian and Prussian 
troops had not yet been sent him. Russia and Prussia made a ten 
week.s’ armistice with Napoleon on June 4 and all action was delayed. 
In the interim misundcrstanding.s were alleviated, and at the genera) 
conference at Trachenberg in July Bernadotte mapped out what came 
to be the basic plan of campaign which led to Leipzig. The foreign 
contingents were given to Carl Johan, who became commander of all 
the forces in north Germany, the right wing of the sweeping semi- 
circular offensive. Fighting was resumed on Aug. 17, 1813, and on 
Aug. 23 he dLS|>oscd his forces for the defeat of Oudinot at Gro.«s- 
beeren, Germany. The Prussians bore the brunt of battle and blamed 
Bernadotte for sparing hLs Swedes— which he frankly did. He con- 
sidered the war in north Germany a primarily Prussian concern; he 
did not share the desire of the Germans to exterminate all Frenchmen ; 
and he felt the need to save his Swedes for the war with Denmark — 
he therefore would not waste them. Hence at the battle of Dennewitz, 
Sept. 6, there was the same skilful and successful disposition of troops, 
and the Prussians again did the lion’s share of fighting. 

Gradually now the armies converged toward Leipzig, where on 
Oct. T6-19 was fought the decisive Battle of the Nations. Here again, 
though his preliminary movements were above reproach, he showed a 
reluctance to come to direct grips with the French. Obviously he 
could not afford to risk an allied defeat, yet he hoped that the ollu-r 
armies could accomplish the common object. Though he was not 
present the first day of the battle, his artillery took a prominent part 
on the second day (the z8th) and the Swedish infantry joined 
liattle on the xqth. 

After the battle at Leipzig Bernadotte decided that French defeat 
was assured and that he had better collect on the unrealized promises 
of his allies. On Oct. 29 he turned his armies north and in a rapid 
but unspectacular campaign forced Denmark to sue for |>eacc. In the 
treaty of Kiel (Jan. 14, 1814) King Frederick VI of Denmark signed 
over Norway to the Swedish crown (the transfer did not include the 
overseas possessions) . Swedish control was far from being established 
in Norway, but the insistence and threats of the allies could be no 
longer disregarded — ^Bernadotte had to move toward France. 

Nevertheless, the army of the north got only to the Netherlands, and 
Bernadotte’s headquarters were long in Lit^ge. He seemed to move 
wdth leaden feet while the Austrians, the Russians and the eager 
Prussians battered Napoleon into abdication. Natural hesitancy to 
invade his homeland was heightened in Bernadotte’s case by an irre- 
sistible ambition: to become king or “protector” in France on the 
overthrow of the emperor. The tsar encouraged the idea and friends 
such as Mme. de Stael and Benjamin Constant urged it; ten years 
earlier he had been a logical choice for leadership by the opposition 
— ^why not now? He failed to realize how completely he was alien- 
ated from the French people. He failed to appreciate also that the 
victorious allies would not tolerate another military man at the head 
of the French state. Furthermore, be would not risk his comfortable 
position in Sweden by a bold stroke which might leave him with 
nothing. Hence bLs dream faded into thin air, and his brief visit to 
Parb after the armistice was far from glorious. 

Difficulties in the north recalled him to duty. The Norwegians 
refused to recognize the treaty of Kiel: the king of Denmark was 
also king of Norway, but he had no right to transfer sovereignty. 
Some Norwegians desired union with Sweden, but most preferred to 
attempt independence. An assembly drew up the constitution of 
Eidsvold (May 17, 18x4) and chose the Danish Statholder Chrbtian 
Frederick as king. Bernadotte blamed Danish intrigue for the Nor- 
wegian opposition but hastened north determined to conquer the coun- 
try directiy. 

With the reluctant but unwavering support of hb allies he conducted 
an efficient and almost bloodless campaign. On Aug. 14 the Nor- 
wegians signed the convention of Moss and within the next few weeks 
arrangements vrere worked out which preserved the essential liberal 
principles of the Eidsvold constitution, the only real change being that 
which required that the king be the king of Sweden. At a time when 
miiitary force could have establbhed, temporarily at least, any regime 
it wbhed, it b significant that Bernadotte insbted on a humane and 
decidedly democratic settlement. Future conflicts of authority and 
opinion between parliament and king and between Norway and 
Sweden were often severe, but obviously x8x4 definitely set Norway 
on the road to the complete independence which it realized in 1905. 
From the standpoint of Bernadotte and the Swedes much had been 
accomplished: retirement from Pomerania and from Finland took 
Sweden out of two areas of conflict; the connection with Norway 
prevented that land from being used again by Denmark as a place 
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from whiih to attack Sweden in the back. The long era of peace in 
the north from 1814 to 1940 is in itself evidence of the farsightedness 
of liernadolte’s “policy of 1812.” 

The 30 years following 1814 were fruitful ones for Bernadoitc and 
for the kiiig(1onis of Sweden and Norw'ay, though they brought the 
inevitable tensions of a changing social, economic and political life. 
Rernadotte's ties with his old homeland were gradually cut. Prince 
Oscar, Hernadotte’s only child (born lygg), had come to Sweden with 
his mother in 1811 (January) and was reared as a Swede. I)6siree, 
however, had returned to Paris and did n«)t come to Sweden to stay 
until 1823, on the occasion of Prince Oscar’s betrothal and marriage 
(to Princess Josephine, daughter of Eugene de Reauharnais, grand- 
daughter of the king of Bavaria). Through this marriage and its 
i.ssue the Kernadottc dyna.sty was destined to continue in Sweden, 
long-lived and prolific. Though actually the most influential figure 
in the state from 1810 on, Bernadottc did not acquire the royal title 
until Feb. 5, 1818, upon the death of Charles Xlll. 

Having achieved the great goal of his foreign policy, the aim of 
Bernadottc after 1814 was to retain his position. During the period 
of the Congr(*ss of Vienna there were those who thought that the 
parvenu prince should be sacrificed to the principle of legitimacy. 
Prince Clemens W. N. Lothar von Mettcrnich, Louis XVIH, and 
later Charles X of France were hostile, and the sons of the depo.sed 
Gustav IV Adolf were potential troublemakers. But the friendship of 
Tsars Alexander and Nicholas, and the support of the British gov- 
ernment, both based upon recognition of Bernadotte’s service.s and the 
legality of his position, left his status undisturbed. During the **Hun- 
dred Days” of 1815 Bernadottc watched events with keen interest, but 
avoided involvement. 

The dispute with Denmark over the debt settlement and the conflict 
with Russia over the Norwegian-Kussian frontier were arrange<l by 
compromise, and relations with Russia were maintained on a basis of 
mutual re.s|)ect — ^plus watchfulness. Toward Biitain the former French 
marshal changed his attitude when he changed his responsibilities, for 
he recognized the vital importance to Sweden and Norway of British 
trade and of the British navy. 

A man trained for the battlefield and habituated to command in- 
evitably had some difliculties adjusting himself to the procedure of 
councils and parliaments. His republican ideals and his common sense 
had many times to check his autocratic tendencies and his feeling that 
he alone was right. His failure to learn Swedish made his work more 
difficult and his mind more suspicious. He wanted to control things 
himself. Hence he tried to strengthen the merely susptmsivc veto he 
had over the legislation of the Norwegian StorUnR, and he exercised 
a conservative influence in Sweden. Vet when the opposition was 
really strong he knew how to yield or to compromise. His experience, 
his knowledge and his magnetic personal charm gave him a pow'er in 
the state far outweighing that of any of the statesmen of the north 
in his day; his coascientious attention to the duties of kingship gave 
him a real mastery over the affairs of state, and won him the admira- 
tion and love of the common people. 

Norway re.sented the method by which union had been achieved, 
and bitter internal controversies arose over questions like payment 
of the national debt, the celebration of May 17 (the Eidsvold con- 
stitution) and the abolition of the nobility. On Norway’s res|jonsibility 
to pay the agreed share of the Danish debt Bernadotte w^as adamant 
and even threatened tlie use of the military to force submission. On 
the questions of May 17 and the abolition of the nobility he yielded 
with fear and ill grace to the will of the Norwegian }icop]e. Again 
and again in such cases he would defy and threaten, then adapt him- 
self to necessity. His impulsive gasconades led many both then and 
since to think of him as emotionally unstable. But always, though 
bold in talk, he was cautious and farsighted in action. Through royal 
yielding to pressures which were really strong the democratic processes 
and forces steadily matured. 

Bernadotte was keenly interested in the welfare of the people as a 
whole and provided a stimulating though paternalistic leadership. He 
encouraged the founding of the Academy of Agriculture in 1811, was 
largely responsible for the rebuilding of the great library at the Uni- 
versity of Uppsala, and lor the spread of popular education. When he 
first went north he feared that “cognac would be the ruin of the 
Swedish people” and in the 1830s was able to give strong support to 
Per Wieselgren and the temperance movement. He likewise promoted 
medical education and the physical education program of P. H. Ling. 
National finance was one of his primary interests and he vigorously 
supported such projects as Platen’s famous Guta canal. 

Opposition to the king’s autocratic methods and dominating posi- 
tion in Swedish life led to demands for his abdication in the late 
1830s, and to some republican agitation. But he rode out the storm in 
Sweden as be had already done in Norway, and at the jubilee in 1843 
his peoples were united in sincere expressions of admiration and grati- 
tude to the “grand old man” of the north. When he died, aged 81, 
March 8, 1844, left two kingdoms vastly stronger, more prosperous 
and more populous than in 1810, and a new dynasty firmly entrenched. 

BmiOGKAPHY.— >B. Sarrans, Jeunc, Histoire de Bernadotte, Charles 
XIV Jean (a vol., Paris. 1845) ; B. von Schinkel (ed. by C. W. Berg- 
man and S. J. BoSthius), Minnen ur Sveriges nyare historic (12 vol. 
plus 3 i Stockholm and Uppsala. 1855-93); Yngvar Nielsen, Carl 
Johan som han virkelig var (Christiania [OsloJ, 1897); J. £. Sars, 
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(1809); L^once Pingaud, Bernadotte, Napoleon et Us Bourbon 
1707-^844 (Paris, 1901) ; Correspondance Mdite de VEmpereur aiJ 
andre ct de Bernadotte pendant Fannie iSta (1909); Sir Diinhar 
Plunkett Barton, Bernadotte, the First Phase (1914), Bernadotte anA 
Napoleon 176^1-1810 (1921), Bernadotte, Prince ana King (1925), anJ 
The Amazing Career of Bernadotte (1929) ; S. Clason, Karl Xlli 
Karl XIV Johan (vol. XI of Sveriges Historia, Stockholm, 192 U- p 
W. Mor6n, Kring 1812 drs poUtik (Stockholm, 1927); Frankiin’n' 
Scott, Bernadotte and the Fail of NapoUon (1935) ; T. T. Hojei Ca^ 
XIV Johan, den franska tkUn (first of a three volume definitive bioT 
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CHARLES XV. (1826-1872), king of Sweden and Nora'ay 
eldest son of Oscar I., king of Sweden and Norway, and Josephint 
Beauharnais of Leuchtenberg, was born on May 3, 1826. On Jum 
19, 1850, he married Louisa, daughter of Prince Frederick of th< 
Netherlands. He became regent on Sept. 25, 1857, and king 01 
the death of his father (July 8, 1859). His reign was rcmarkabli 
for its manifold and far-reaching reforms. Sweden’s existing com 
munal law (1862), ecclesiastical law (1863) and criminal lav 
(1864) were enacted. Charles XV. also materially assisted B 
Geer (q.v.) to carry through his memorable reform of the die 
in 1865. Charles was a warm advocate of “pan-Scandinavianism 
and the political solidarity of the three northern kingdoms, ani 
his enthusiasm led him to give half promises of help to Dcntnarl 
on the eve of the war of 1864. In view, however, of the unpre 
paredness of the Swedish army and the absence of sup})ort fron 
any of the powers, Charles was forced to observe a strict neutral 
ity. He died at Malmo on Sept. 18, 1872. Charles XV. enjoye 
an unusual degree of popularity in both his kingdoms. He was a 
amateur painter and his Dikter show him to have been a true poet 
He left one child, a daughter, Louisa Josephina Eugenia, who i 
1869 married the crown prince Frederick of Denmark. 

See C. Bdath-Ilolmberg, Carl XV., som enskild man, konung oc 
konstnar (Stockholm, iKgi ) ; Vngvar Nielsen, Del norske og svensk 
Kongchus fra 1818 (Christiania LOsloJ, 1883). 

CHARLES (Karl Alexander) (1712-1780), prince of Lo 
raine, the youngest son of Leopold, duke of Lorraine, and grandso 
of Charles V., duke of Lorraine (see p. 289), was bom at Luncvill 
on Dec. 12, 1712. After his elder brother Francis, the duke, ha 
exchanged Lorraine for Tuscany and married Maria I'Koresi 
Charles became an Austrian ofiiccr, and he served in the ran 
paigns of 1737 and 1738 against the Turks. At the outbreak of d 
Silesian wars in 1740 (see Austrian Succession, War of the 
the queen made her brother-in-law a field marshal, and in 17^ 
Charles encountered Frederick the Great for the first time at tl 
battle of Chotusitz (May 17). He conducted the successful can 
paign of 1743 against the French and Bavarians. He married. Ja 
1744, Marianne of Austria (died in 1744), sister of Maria Thcres 
who made them jointly govemors-general of the Austrian Ncthe 
lands. W’hen the war broke out afresh, Charles, at the head of il 
Austrian army on the Rhine, crossed that river, but on Fredcrid 
resumption of the Silesian war he hurried to Bohemia, whenc 
aided by the advice of the veteran field marshal Traun, he quick 
expelled the Prussians. He took the field again in 174S i” 
but this time without the advice of Traun, and he was twice s 
vercly defeated by Frederick, at Hohenfriedberg and at So( 
Subsequently, as commander-in-chief in the Low Countries he i 
ccived, at Roucoux, a heavy defeat at the hands of Marshal Saa 
His government of the Austrian Netherlands during the peace 
1749-56 was marked by many reforms. After the first reverses 
the Seven Years’ War (q.v.), Maria Theresa called Charles aga 
to the supreme command in the field. The campaign of U 
opened with Frederick’s great victory of Prague, and Pt® 
Charles was shut up with his army in that fortress. In the victo 
of the relieving army under Daun at Rolin Charles had no I® 
but he won the battle of Breslau, and great enthusiasm was 0 
played in Austria over the victory, which seemed to be the w 
blow to Frederick. But soon afterwards the king of Prussia 
the French at Rossbach, and, swiftly returning to Silesia, he 1 
flicted on Charles the complete and crushing defeat of 1 ^®^ 
(Dec. s, 1757). A mere remnant of the Austrian army 
bled after the pursuit, and Qiarles was relieved of his com^ 

For a year thereafter Prince acted as a military advis® 
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Vienna, he then returned to BnuBeb, where he continued to gov- 
ern tili bis death on July 4, 1780, at the castle of Tervueren. 

U Percy, Charles de Lorraine et la cour de Bruxelles sous le 
de Marie ThMse (1903). 

CHARLES (1421-1461), prince of Viana, sometimes called 
Ch.'irle^ IV., king of Navarre, was the sem of John, afterwards 
John > hing of Aragon, by his marriage with Blanche, daughter 
ut diaries 111 . of Navarre. Both his grandfather Charles and his 
nioihi 1'. who ruled over Navarre, had bequeathed this kingdom 
to tiiLivlcs, whose right had also been recognized by the Cortes; 
but wlun Blanche died in 1441 her husband John seized the 
po\LiiJtnt*nt. The ill-feeling between father and son was increased 
when in 1447 John took for his second wife Joanna Henriquez, a 
princess, who bore him a son, afterwards Ferdinand L, 
kinp of Spain. When Joanna began to interfere in the internal 
ainiirs of Navarre civil war broke out; and in 1452 Charles, 
aliluiuch aided by John II., king of Castile, was taken prisoner. 
RclcjMil upon promising not to take the kingly title until after 
hi.. tjtlKT S death, the prince, again unsuccessful in an appeal to 
aims, look refuge in Italy with Alphonso V., king of Aragon, 
Napli and Sicily. In 1458 Alphonso died and John became king 
i,i Avalon, while Charle.s was offered Naples and Sicily. He de- 
cliniil proposals, and having been reconciled with his father 
niiirm’d to Navarre in 1459. Aspiring to marry a Castilian prin- 
cess hv \vii% thrown into prison by his father; the Catalans rose 
in hi.*. ia\ our, and John was obliged to yield. Charles was recog- 
nize <! .!> pcrpcMual governor of Catalonia and heir to the kingdom, 
but hi diicl on Sept. 23, 1461. Charles was a cultured prince; he 
tr.iiis'uiti’d the Ethics of Aristotle into Spanish (Saragossa, 1509) 
uiiu wrote a chronicle of the kings of Navarre, Crdnica de los 
r, Yr\ df \avarra, an edition of which, edited by J. Yangues y 
Minim 1.1. was published at Pampeluna (1843). 

.Vic (;. De^devlscs du Dtort, Carlos d* Aragon (Paris, 1889). 

CHARLES [Karl Ludwig] (1771-1847), archduke of Aus- 
tria .'ind duke of Teschen, third son of the cmixjror Leopold II., 
W.1S horn at Florence (his father being then grand-duke of Tus- 
cany) on Sept. 5, 1771, His youth was spent in Tuscany, at Vi- 
rnna and in the Austrian Netherlands, where he began his career 
of military .service in the W'ar of the French Revolution. He com- 
mainh d a l)rigade at JemapjH*s, and in the campaign of 1793 dis- 
linnui.dird himself at the action of Aldenhoven and the battle 
of Nci iwinden. In this year he became Statthalter in Belgium and 
ri'uMvcd (he army rank of lieutenant field marshal, which promo- 
tion was soon followed by that to Feldzeugmeister (master of 
Dnlnanie). In the remainder of the war in the Low Countries he 


hild iii«h lommands, and he was present at Fleurus. In 179s he 
terved un the Rhine, and in the following year was entrusted 
Kith the fhit‘f control of all the Austrian forces on that river. 
Bis (ondua of the operations against Jourdan and Moreau in 
t7wb ninrki il him out at once as one of the greatest generals in 
Europe. At tirst falling back carefully and avoiding a decision, he 
fiially marched away, leaving a mere screen in front of Moreau; 
alliiif; upon Jourdan he beat him in the battles of Amherg and 
Hiirzbiiru, and drove him over the Rhine with great loss. He then 
Jirntd upon Moreau’s army, which he defeated and forced out 
H Ciirniariy. For this campaign, one of the most brilliant in 
iuhIith history, see French Revolutionary Wars. In 1797 he 
sent to arrest the victorious march of Gen. Bonaparte in Italy, 
Pd he tonducted the retreat of the over-malched Austrians with 
|*^‘ n«KhLst skill. In the campaign of 1799 he was once more op- 
lo Jourdan, whom be defeated in the battles of Osterach 
f h. following up his success by invading Switzerland and 
‘ Ma.ssena in the (first) battle of Zurich, after which he 
(;ermany and drove the French once more over the 
l!i-|i,.*aiih, however, forced him to retire to Bohemia, 
ence he was soon recall^ to undertake the task of checking 
kb Vienna. The result of the battle of Hohen- 

iil h "1’ ^*>wever, foredoomed the attempt, and the archduke 
flt armistice of Steyer. His popularity was now such 

Btiti ? ^atisbon, which met in 1802, resolved to erect 
lunfrxV** honour and to give him the title of saviour of his 
I Charles refused both distinctions. 


In the short and disastrous war of 1805 the archduke Charles 
commanded what was intended to be the main army, in Italy, 
but events made Germany the decisive theatre of oix;rations, 
and the defeats sustained on the Danube neutralized the success 
obtained by the archduke over Mass6na in the desperately fought 
battle of Caldiero. AVith the conclusion of peace began his active 
work of army reorganization, which was first tested on the field 
in 1809. As generalissimo of the army he had been made field 
marshal some years before. As president of the Council of War, 
and supported by the prestige of being the only general who had 
proved capable of defeating the French, he promptly initiated 
a far-reaching scheme of reform, which replaced the obsolete 
methods of the i8th century, the chief characteristics of the 
new order being the adoption of the “nation in arms” principle 
and of the French war organization and tactics. The new army 
was surprised in the process of transition by the war of 1809, of 
which Charles was commander in chief ; yet even so it proved a far 
more formidable opponent than the old, and, against the now 
heterogeneous army which Napoleon controlled (see Napole- 
onic Campaigns) it succumbed only after a desperate struggle. 
Its initial successes were neutralized by the reverses of Abens- 
berg, Landshut and Eckmiihl; but, after the evacuation of 
Vienna, the archduke won the great battle of Aspcrn-Essling 
(g.v.) and soon afterwards fought the still more desperate battle 
of Wagram (9^.1^.), at the close of which the Austrians were de- 
feated but not routed; they had inflicted upon Napoleon a loss 
of over 50,000 men in the two battles. At the end of the cam- 
paign the archduke gave up all his military offices, and spent the 
rest of his life in retirement, except a short time in 1815, when he 
was governor of Mainz. In 1822 he succeeded to the duchy of 
Saxe-Teschen. The archduke Charles married, in 1815, Princess 
Henrietta of Nassau-W'eilburg (d. 1839). He had four sons, the 
eldest of whom, the archduke Albert (q.v.) became one of the 
most celebrated generals in Europe, and two daughters, the elder 
of whom became queen of Naples. He died at Vienna on April 
30, 1847. 

The caution which the archduke preached so earnestly in bis 
strategical works, he displayed in practice only when the situation 
seemed to demand it, though his education certainly prejudiced 
him in favour of the defensive at all costs. He was at the same 
time capable of forming and executing the most daring offensive 
strategy, and his tactical skill in the handling of troops,' whether 
in wide turning movements, as at Wurzburg and Zurich, or in 
masses, as at As^iem and Wagram, was certainly equal to that of 
any leader of his time, Napoleon only excepted. The campaign of 
1796 is considered almost faultless. That he sustained defeat in 
1809 was due in part to the great numerical superiority of the 
French and their allies, and in part to the condition of his newly 
reorganized troops. His six weeks’ inaction after the \'ictory of 
Aspern is, however, open to unfavourable criticism. As a military 
writer, his position in the evolution of the art of war is very im- 
portant, and his doctrines had naturally the greatest weight. 
Nevertheless they cannot but be considered as antiquated even 
in 1806. Caution and the importance of “strategic points” are the 
chief features of his system. The rigidity of his geographical strat- 
egy may be gathered from the direction that “this principle is never 
to be departed from.” Again and again he repeats the advice that 
nothing should be hazarded unless one’s army is completely secure, 
a rule which he himself neglected with such brilliant results in 
1796. In his tactical writings the same spirit is conspicuous. His 
reser\T in battle is designed to “cover a retreat.” The baneful in- 
fluence of these principles was shown in the maintenance of 
Koniggratz-Josefstadt in 1866 as a “strategic point,” which was 
preferred to the defeat of the separated Prussian armies; in the 
strange plans produced in Vienna for the campaign of 1859, and 
in the “almost unintelligible” battle of Montcbdlo in the same 
year. The theory and the practice of the archduke Charles fonn 
one of the most curious contrasts in military history. In the one 
he is often unreal, in the other he display^, besides great skill, 
a vivid activity which made him for long the most fonnidable 
opponent of Napoleon. 

His writings were edited by the archduke Albert and bis brother 
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the archduke William in the Ansgewahlle Schrijten seiner Kfil. 
Hoheit F.rzh. Karl v. Osterreirh (1862; reprinted 189.^, Vienna and 
Leipzif?), which includes the Crundsdtze drr KrirRskunst jur die Gen- 
erdh (1806), Crundsdtze der Strategic erldutert durrh die Darstellung 
drs Frldzugs lyort (1814), Gesch. de.s Feldzugs von ijqq (i8it))-'<he 
two latter invaluable contributions to the history of the war, and 
[lapers “on the higher art of war,” etc. See, besides the histories of the 
period, F. J. A. Schneidawind, Karl, Frzherzog v. Osterr. und die 
dsterr. firmer ^Vienna, 1840) and Oas Buck vom F.rzh. Karl (1848); 
Ed. lJuller, Erzh. Karl von (islerr. (t 84 «;“ 47 ); H. von Zeissberg, Erzk. 
Karl von Osterr. (Vienna, i8g.O ; von Binder-KrieKlstein, Geist 
und Siojf im Krirge (Vienna, 189O ; M. E. von AnReli, hrzherzog 
Karl als Ftidherr und Ileere-organhator, 5 vol. (Vienna and [..eipzig, 
1896 -97) ; R. V. Caemmercr, Development of Strategical Science, EnR. 
trans. by Karl von Donat, ch. iv (190s). 

CHARLES (r. 1379-1364), duke of Brittany, known as 
Charles of Bi-tiis and Chari.es of Ciiatfllon, was the son of 
Guy of Chatillon, count of Blois (d. 1342), and of Marparct of 
Valois, sister of Philip VI of France. In 1337 Charles married 
Joan the Larne of Penthievre fd. 1384). daughter of Guy of Brit- 
tany. count of Penthievre (d. 1337), and thus acquired a right 
to the .sijcce.s.sion of the duchy of Brittany. On the death of 
John III, duke of Brittany, in .April 1341, his brother John, count 
of Mont fort rAmaury, and his niece Joan, wife of Charles of 
Blois, disputed the succession. Charles of Blois, sustained by 
Philip VJ, captured John of Montforl, who was supported by King 
Edward III, at Nantes, besieged his wife Joan of Flanders at 
Hennebont and took Quimper and Guerandc (1344). But next 
year his parti.sans were defeated at Cadoret. and in June 1347 
Charles w'as himself wounded and taken prisoner at La Roche- 
Derrien. He was not liberated until 1356, when he continued the 
war against the young John of Montforl and perished in the 
battle of Aiiray, on Seyit. 29, 1364. In his lifetime he had been 
held a saint and a thaumaturge by the people; and his grave and 
relics were venerated, and his cult developed. In 1904 his beati- 
fication was yiroclaimed by the Holy See. 

See Monuments du proch de canonisation du hienheureux Charles de 
Blois, due de Bretagne, 1^20-64 (Saint-Brieux, 1921). 

CHARLES, called The Bold or Le Temkraire (m33-t 477^> 
duke of Burgundy, succeeded his father, Philip the Good, in 1467, 
after taking his place during his last illness (April 12, 1465, to 
June 15, 1467); before this, his title was count of Charolais. 
Born at Dijon, French by his jiaternal ancestry, brought up in 
the French manner as a friend of the dauphin (afterward Louis XI 
of France) and married succc.ssively to his French cousins Cath- 
erine (d. 1446), daughter of Charles VH of France, and Isabella 
(d. 1465), daughter of Charles 1 of Bourbon, Charles did not 
become ho.stile to the French crown until he took over the govern- 
ment of his duchy. Then it pleased him to remember the foreign 
origins of Isabella of Portugal, his mother, who was John of 
Gaunt's granddaughter, and of his third wife, whom he was to 
marry in 1468, Margaret of York, a sister of Edw'ard IV of Eng- 
land. ’'I’hroughout his reign, C.'harles aimed at making the Bur- 
gundian territories independent of France. 

Charles was almost entirely successful until 1474. He suc- 
ceeded in extending hb pos.sessions, in organizing them as a state 
and in freeing them from the French crown. Much annoyed by 
Louis XI’s repurcha.se of the towns on the Somme which had been 
temporarily ceded to Philip the Good by the treaty of Arras 
(1435), he entered upon his lifelong struggle against Louis and 
became one of the principal leaders of the League of the Public 
Weal. After the battle of Montlhery (July 16, 1465), he forced 
Louis to restore to him the towns on the Somme and to promi.se 
him the hand of his daughter Catherine of France, as his third 
wife, with Champagne as dowry. But when Louis encouraged 
Dinant in its revolt against Burgundy, ('harles sacked it (1466); 
and the Liegeois, whom the French were continually inciting to 
revolt, were defeated in battle and deprived of their liberties 
after the death of Philip the Good (1467). Louis now tried ne- 
gotiations with Charles at Peronne (Oct. 1468). There, in the 
course of the discassions, Charles was informed of a fresh revolt 
of the Liegeois, secretly fomented by Louis. Looking on Louis 
as a traitor, Charles nevertheless treated with him but at the 
same time forced him to assist in quelling the revolt; the town 
was destroyed and the inhabitants were massacred. The truce 


was not lasting. Louis cited Charles to apfiear before the park, 
ment of Paris and seized .some of the towns on the Somme. The 
duke retaliated by invading Normandy and the lle-de-p'rnncj. 
ravaged the country as far as Rouen, but failed in an attack on 
Beauvais (1471-72). He decided to wait, before renewinij 
his attempt, for the conclusion of an alliance with Edward iv 
and for the solution of the problem relative to the ea.stern border 
of his states. 

Charles wished to extend his territories as far as the Rhine 
and to make them into a single unit by acquiring the lands hp. 
tween Burgundy, Luxembourg and the Netherlands. He lost no 
opportunity: he purchased the county of Ferrette, the land 
graviate of Alsace and some other towns from the archduke Sijjis 
miind of Austria in 1469; he compelled the old duke Amcdd 0 
Gelderland to transfer his estates to him in 1473; and hi* se 
nominees of his own in certain other places and wished to do thi 
same at Cologne, where he intended to install a garrison as it wa 
both an important centre of trade and an imperial elect oraii 
(146(^-74). To achieve his territorial aims, it only rernainw 
for him to subdue the Swiss cantons and to get Lorraine frun 
Rene II (Rene of Vaudemont). 

Meanwhile Charles had been reorganizing his army and ih 
administration of his territories. Statutes promulgated at Thiun 
ville (1473) in.stiluted companies of four squadron.^, at his ex 
jTense, and made rules for discipline and tactics; Charles also h.ii 
many excellent guns cast. He hired mercenaries and look man 
Italian condotticri into his service. Intending to centralize Ih 
government, he created by statute a single ckambre des compk 
a chambre du tresnr to survey the administration of the domai 
and a chambre des generaux to control the collection of taxes II 
exacted very heavy taxes indeed from the Hats-genernux, whic 
became a regular institution in his territories. Moreover, h 
established the grand conseil at Malines, with jurisdiction 1 
supersede that of the parlement of Paris, which he no lonpi 
recognized. 

It remained for Charles to acquire a royal title. For a shoi 
time he entertained de.signs on the imperial crown; but thi> h 
renounced. On the other hand, he believed that he had pit 
suaded the emperor Frederick IIT, in the course of conversation 
at Treves (Trier), to agree to crown him king. The royal in.'^iirm 
were ready and the ceremony arranged, when Frederick pn 
cipitately fled by night (Sept. 1473). He probably was suspicjon 
of the ambitious Charles. 

In le.5.s than three years, Charles’s dream vanished. The crow 
had slipfied through his Angers. He was obliged to give up hi 
plan of taking the little town of Neu.ss, which he had unsura*^' 
fully besieged for ten months (July 1474 to June 1475). 
the citizens of Cologne. Moreover, the treaty of Picqiiijin 
(Aug. 29, 1475) concluded by Edward IV and Louis XI mnd 
certain the defection of his Engli.sh ally. Attacked by Reni- n 
Lorraine and his allies, Charles look Nancy in Nov. 1475; but i 
March and in June 1476, he was defeated by the Swiss, at (ir;iiK 
.son and at Moral {see Switzerland: HiHory). Next Octubf 
he lost Nancy. Then, on Jan. 5, 1477, a further battle was foupli 
outside Nancy, and Charles himself was killed; his mutilaic 
body was discovered some days later. 

The fragility of his achievement is proved by its rapid disintf 
gration during the minority of Mary, his daughter by Isabella 
Bourbon. Yet Charles the Bold was not merely a belated re 
senlative of the chivalrous spirit; he was a man of wide knovriedg 
and culture, already a prince of the Renaissance. His ha.sie w 
lack of adaptability and his obstinacy lost him much more tha 
did his visionary approach and his boldness. 

Bibliography. — Olivier de la Marche, Mimoires, ed. by H. fleaui' 
and J. d’Arbaumont (Paris, 1883) ; Philippe de Comtnynes, Memoin 
ed. by Mile. Dupont (Paris, 1840-47), by B. de Mandrot (Paris, lOO 
03) or by j . Calmette and G. Durville (Paris, 1924-25) ; also R. 
Charles the Bold (London, 1908) ; A. C. P. Haggard, Louis AT ^ 
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CHARLES (953-^^- 992), duke of Lower Lorraine, was a 
viujntjpr son of the Frankish king Louis IV and thus a member 
of tin' Carolingian family. He received the duchy of I^wer 
Kurraine from the emperor Otto II in 977; and he aided Otto in 
^trucple with King Lothair, with whom however he became 
riM iMU iled after Otto’s death. On the death of his nephew Louis V 
Charles made an effort to secure the Frankish crown. 
Iliidi Capet, however, was the successful candidate, and war 
l.itiki* out. Charles had gained some successes and had captured 
Kcini^ HjSgV when in 991 he was treacherously seized by Adal- 
t, troll uf.v.), bishop of Laon, and handed over to Hugh. Irn- 
iitd with his wife and his younger children at Orleans, 
did not long survive his humiliation. His eldest son Otto, 
tjf Lower Lorraine, died c. 1012. 

Sm l. Lot, Les derniers CaroUngiens (Paris, jSqi). 

CHARLES II (d. 143O. duke of Lorraine, called The 
li.iLi) IS sometimes referred to as Charles I. A son of Duke John 
1 lu- siKceeded his father in 1390; but he neglected his duchy and 
his life in warfare. He died on Jan. 25, 1431, leaving two 
one of whom, Isabella (d. 1453) married Rene 1 of 
1 1400-80), king of Naples, who succeeded his father-in- 
i.iu iluke of Lorraine. 

CHARLES III (1543-1608), called The Great, duke of 
vvas a son of Duke F'rancis I (d. 1545) and a descendant 
|<(ur of Anjou. Born at Nancy on Feb. 18, 1543, he was 
up at the court of Henry IT of France, rnarrj^ing Henr>'*s 
('laude in 1559. He look part in the wars of religion 
m I' ranee and was a member of the Holy league. The duke, 
wild vvas all excellent ruler of Lorraine, died at Nancy on May 14, 
1,,^ He had three .sons: Henry (d. 1624) and Francis (d. 1632), 
wh" lift a me in turn dukes of Lorraine, and Charles (d. 1607), 
l-hhiij) of Metz and Stra.sbourg. 

CHARLES IV (1604-1675L duke of Lorraine and Bar, born 
ii \aiiry on .\pril 5, 1604, became duke in 162.^ by right of his 
w'U .\ii(ile, his uncle Henry II’s daughter and heiress, whom he 
i!;.i iiianicd in 1621. As, however, both he and his father, Fran- 
di \ iiudcrnont, vvi.‘'hcd to abolish the female right of .succe.s- 
'ii«ii to the duchy, Francis wa.s jiroclairned to be llenry’.s rightful 
Miucs-or in Nov. 1O25; then he abdicated in C'harles’s favour 
:'ii j A few days’ reign. To counter French interventions in the 
I'l.iiTv of Lorraine, Charles in 1627 began negotiations with 
Kiurl.iiid against France, while at the .same time sujiporting the 
llolv Roman emperor against the Swedes (a'cc Thirty Years* 
i\ VI ), and from 1629 he took up the cause of Ga.ston of Orleans 
iLMiii''! Louis Xlll. Subdued by the French in 1632 (treaty of 
-ivinliin, June 26) and again in 1633 (when he had to cede 
Vmiyi. ('harles abdicated on Jan. n), 1634, in favour of his 
'i“ilicr. ('ardinal Nicolas Francis (who left the church and mar- 
inl \ Hole’s sister Claude), and entered the imperial service; 
iiaih .s was bani.shed from the kingdom of France. He took part 
n tiu battle of Nurdlingen and in successive campaigns along the 
rvmli eastern frontier. The treaty of Saint Germain (March 29, 
''P I restored Lorraine and Bar to him, shorn of several towns 
ml loriresses; but as he proved treacherous again, the duchies 
vre again occupied and declared neutral (June 1644). Return- 
llien to the imperial .service, Charles transferred himself to 
‘V ^pani.sh after the peace of We.stphalia, from which he was ex- 
luicil In 15^2 he made two incursions into France on behalf 
* Jliv Fronde (9.U.), but in 1654 the Spaniards arrested him for 
'iriguing with Cardinal Mazarin. Imprisoned at Antwerp and 
Dlfiiii till the treaty of the Pyrenees (1659), he recovered his 
Jdiics by the treaty of Vincennes (Feb. 28, 1661) and then 
fiingcd to sell them to Louis XIV by the treaty of Montmartre 
0, ,1662), which was however annulled by the treaty of 
uimiiy (Aug. 31, 1663). French troops overran Lorraine yet 
■mil in 1670, and Charles was severely defeated by Marshal 
mtnne at Sinzheim in 1674. In 1675, however, he defeated 
rn^ois de Cr^quy at Konzer Briicke (Aug. ii) and captured him 
^ iici (Sept. 6) ; but on Sept. 18 he died in a village near Bir- 
nlHil. Charles Henry of Vaud^mont (1649-1723) was his 
‘^liiid son by B6atrix de Cusance. 
hiave and skilful soldier, Charles was an impolitic statesman, 


missing good opportunities and paying always a heavy price to 
redeem his acts of rashness. 

Biblto(;rafhy.- -R. Parisol, Histoire de Lorraine, vol. ii (Paris, 1922) ; 
F. des Robert, Campagnes de Charles /K . . . j6 38-48, 2 vol. (Paris, 
1883-88), Charles IV ei Mazarin (Nancy, 1899). 

CHAlRLES V (1643-1690), duke of Lorraine and Bar, was 
born in Vienna on April 3, 1643, the son of Charles TV’s brother 
Nicolas Francis. Emperor Leopold I gave him a regiment in 
1664, and he distinguished himself at the battle of Saint Gotthard. 
He was a candidate for the Polish crown in 1668-69 and again, 
when the French were occup3dng Lorraine, in 1674. Recognized 
by all save France as his uncle’s heir in 1675. he was never to 
possess his duchies. Promoted field marshal by the emperor in 
1675, he took Philippsburg in 1676. He married Eleonora Maria, 
dowager queen of Poland and the emperor’s sister, in 1678. The 
lieace of Nijmegen offered him his duchies under conditions that 
he rejected. In 1683, with a weak imijerial army, he opposed the 
Turkish advance on Vienna. Two months after the Turks had 
invested the city, John Sobicski’s Poles and the Bavarian and 
Saxon contingents arrived to reinforce Charles, and on Sept. 12 
the C^hristians routed the enemy and raised the siege. Advancing 
into Hungary, Charles besieged Buda (1684), .stormed Neu- 
hausel (1685), finally took Buda (1686) and, in Aug. 1687, won 
the great victory of Mohacs. Transferred to the Rhine for the 
War of the Grand Alliance, Charles took Mainz and Bonn in 
1689 but died suddenly at Weis on April 18, 1690. As well as the 
military genius that made him one of Louis XIV’s mo.st re.spectcd 
adversaries, he had qualities of statesmanship; but these he could 
not exert for the benefit of his duchies. At the peace of Ryswick 
(1697) Lorraine and Bar were assigned to his son Leopold Joseph 
Charles (1679-1729). 

CHARLES II (Charles Louis de Bourbon) (1799-1883), 
duke of Parma, succeeded his mother, Maria Louisa in the duchy 
of Lucca in 1824. He introduced economy into the administra- 
tion, increased the schools, and in 1832 became a Protestant. In 
T842 he returned to the Catholic Church and made Thomas 
Ward, an English groom, his prime minister, a man not without 
ability and tact. In 1847 he declared himself hostile to the re- 
forms introduced by Pius IX. The Lucchesi demanded the con- 
stitution of 1805, promised them by the treaty of Vienna, and a 
national guard, but the duke, in spite of the warnings of Ward, re- 
fused all conces.sions. A few weeks later he sold his life interest in 
the duchy to Tuscany. On Oct. 17 Maria Louisa of Austria, 
duche.ss of Parma, died, and Charles Louis succeeded to her throne 
by the teniis of the Florence treaty, assuming the style of Charles 
II. Ills administration of Parma was characterized by ruinous fi- 
nance, debts, disorder and increased taxation, and he concluded an 
offensive and defensive alliance with Austria. After the outbreak 
of the revolution in 1848, he abdicated in April and left Parma in 
the hands of a provisional government, whereupon the people 
voted for union with Piedmont. ]Later Charles 11 issued an edict 
from Weistropp annulling the acts of the provisional government. 

In May 1849 Charles confirmed his abdication, and was suc- 
ceeded by his son Charles HI (1823-54), who, protected by 
Austrian troops, placed Parma under martial law, inflicted heavy 
penalties on the members of the late provisional government, 
dosed the university and instituted a regular policy of persecution. 
A violent ruler, a drunkard and a libertine, he was assassinated on 
March 26, 1854. At his death his widow, Louisa (1819-64), sister 
of the comte de Chambord, became regent during the minority of 
his son Robert (1848-1907), who was disposse.ssed when the duchy 
was annexed to the kingdom of Sardinia in i860. 

CHARLES ( 1270-1325), count of Valois, of Anjou and of 
Maine, third son of Philip HI, king of France, was bom on 
March 12, 1270. He received in appanage the four lordships of 
Crepy, La Ferte-Milon, Pierrefonds and B6thisy, which together 
formed the countship of Valois. A handsome man, a brilliant and 
generous knight, but an ambitious and needy prince, he was a 
pretender to many crowns and had the strange destiny to be *'son 
of a king, brother of a king, uncle of three kings, father of a king, 
but never a king.” In 1284 Martin IV, having excommunicated 
Peter III, king of Aragon, offered his kingdom to Charles; but the 
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campaign in Catalonia, by which Philip III attempted to conquer 
it for his son, was a disaster, and Philip died on his return. In 
1 2go Cliarles married Margaret, daughter of Charles IT of Naples, 
and renounced his pretensions to Aragon in return for the counties 
of Anjou and Maine; his brother, Philip IV, gave him Alengon 
and Perche. Asked by Bonifree VIII for his aid against the 
Ghibellines, (.'harles went to Italy in 130T, entered Florence and 
helped Charles of Naples to reconquer Calabria and Apulia from 
the house of Aragon, but failed in Sicily. Having married (1301) 
Catherine de Courtenay, a granddaughter of the eastern emperor 
Baldwin 11 , he tried to assert his rights to Byzantium. In 1308, 
on the death of Albert of Austria, he was a candidate for the 
western empire, with Philip IV’s sup))ort; but Pope Clement V 
quashed his candidature in favour of Henry of Luxemburg. De- 
spite these failures, Charles wa.s a loyal servant of the French 
Idngs, i)articularly in war; he commanded their armies in Guienne 
fijgS and 1324) and in Flanders (1297, 1300, 1303, 1314, 

1315); 1300 he took Douai, Bethune and Dam and received 

the submission of (my of Dampierre; and in 1304 he helped 
Philip IV' win the battle of Mons-en-Pevelc. Under Louis X he 
headed the party of feudal reaction and was the main instrument 
of Enguerrand de Marigny's ruin. In 1316, at Louis'.s deatJi, he 
tried unsuccessfully to be made regent, lie died at Le Perray 
(Scinc-ct-Oiscj on Dec. 16, 1325. He had been married three 
times and had 14 children. His eldest son, Philip, became king of 
France in 1328, the first of the royal house of Valois. 

Set Joseph Petit, Charles de Valois (Paris, igoo). 

CHARLES, ELIZABETH (1828-1896), English author, 
was born at Tavistock on Jan. 2 1828, the daughter of John 
Rundle, M.P., and died at Hampstead on March 28 1896. In 
1S51 she married Andrew Paton Charles. Her best known book, 
The Chronicles of the Schonberg-Cotta Family, was published in 
1862, and was translated into most of the European languages, 
into Arabic, and into many Indian dialects. Mrs. Charles wrote 
in all some 50 books, the majority of a semi-religious character. 

CHARLES, JACQUES ALEXANDRE CESAR (1746- 
1823), French mathematician and physicist, was born at Beau- 
gcncy, Loiret, on Nov. 12, 1746. From being a clerk in the min- 
istry of finance, he turned to scientific pursuits, and became one 
of the most acute of physical researchers and inventors, lie 
was the first, in 1783, to employ hydrogen for the inflation of 
balloons (see Balloon), and about 1787 he anticipated Gay 
Lussac's law of the dilatation of gases with heat, which on 
that account is sometimes known by his name. He improved the 
Gravesand hcliostat and the aerometer of Fahrenheit and invented 
a ‘‘thermometric hydrometer,” a “goniometer by reflection” and 
many other ingenious physical devices. In 1 785 he was elected to 
the Academy of Sciences, and subsequently he became profes- 
sor of physics at the Conservatoire des Arts ct Metiers, lie died 
in Paris on April 7, 1823. HLs published papers are chiefly con- 
cerned with mathematical topics. 

CHARLES, THOMAS (1755-1814), Welsh Nonconformist 
divine, was bom at Longmoor, Carmarthenshire, on Oct. 14, 1755, 
and educated at Jesus college, Oxford, for the Church. He was 
ordained priest in 1782, and held some curacies in Somersetshire, 
but he resigned these in 17S3 and returned to Wales. He had 
fallen under the influence of the Welsh revivalists before he went 
to Oxford, and had Methodist connections. He found no pulpit 
open to him in the Church in Wales, and joined the Calvinistic 
Methodists in 1784. 

He had already begun to provide classes for poor children in 
Bala; he now held the classes in the chapel, and gradually began 
the system of Welsh Circulating Schools, on the model devised 
by Griffith Jones (d. 1761). By 1794 had 20 travelling masters 
at work. In 1785 he had become the agent of the Sunday School 
Society in Wales; he secured supplies of Welsh Bibles from the 
S.P.C.K. and in 1801 alone nearly 3,000 were distributed. In 1802 
he went to London to place Welsh requirements before the Re- 
ligious Tract Society, and put his case so well that his friends 
decided to found a society for the publication and distribution 
of the Scriptures. This was the origin of the British and Foreign 
Bible Society. He stimulated similar educational movements in 


Ireland and Scotland. In x8io he led the movement for the 
establishing of a regular ordained ministry in the Calvinistic 
Methodist connection, and, this work accomplished, returned Iq 
his task of fostering auxiliary Bible societies. He died on Oct 
5, 1814. (Charles compiled the Geiriadur Ysgrythyrol, a biblical 
dictionary (4 vols. 1805-08), which has pas^ through many 
editions; he drew up the first definite constitution of the Welsh 
Methodists, and wrote many Welsh tracts. The first Welsh biog. 
raphy of Charles appeared in i8z6. See W. Hughes, Life and 
Letters of Thomas Charles (Rhyl 1881), in which some of 
Charles’s minor writings are reprinted. 

CHARLES ALBERT (Carlo Alberto) (1798-1849), king 
of Sardinia (Piedmont), son of Prince Charles of Savoy-Carignano 
and Princess Albertine of Saxe-Courland, was bom on Oct. 12, 
1798, a few days before the French occupied Piedmont and forced 
his cousin. King Charles Emmanuel, to take refuge in Sardinia. 
In 1802 king Charles Emmanuel abdicated in favour of his 
brother, Victor Emmanuel I. On the fall of Napoleon in 1814 the 
Piedmontese court returned to Turin, and the king was anxious tu 
secure the succession for Charles Albert, knowing that Austria 
meditated excluding him from it in favour of an Austrian arch- 
duke. He was summoned to Turin, given tutors to instruct him in 
legitimist principles, and on Oct. 1, 1817, married the archduchess 
Maria Theresa of Tuscany, who, on March 14, 1820, gave birth to 
Victor Emmanuel, afterwards king of Italy. 

The Piedmontese government at this time was most reactionary, 
and had made a clean sweep of all French institutions. But there 
were strong Italian nationalists and anti-Austrian tendencies 
among the younger nobles and army oflicens, and the Carbonari 
and other rcvolutif)nary societies had made much progress. Their 
hopes centred in the young Carignano, whose agreeable manners 
had endeared him to all, and who had many friends among the 
Liberals and Carbonari. Early in 1820 a revolutionary movement 
was set on foot. Charles Albert no doubt was aware of this, but 
he never actually became a Carbonaro, and was surprised and 
startled when after the outbreak of the Neapolitan revolution of 
1820 some of the leading conspirators in the Piedmontese army 
informed him that a military rising was ready and that they 
counted on bis help (March 2, 1821). He induced them to delay 
the outbreak and informed the king, requesting him, however, not 
to punish anyone. On the loth the garrison of Alessandria mu- 
tinied, and two days later Turin was in the hands of the insurgents, 
the people demanding the Spanish constitution. The king at unce 
abdicated and appointed Charles Albert regent. The latter, prci-sed 
by the revolutionists and abandoned by his ministers, granted ilic 
constitution and sent to inform Charles Felix^ who was now kin};, 
of the occurrence. Charles Felix, who was then at Modena, 
repudiated the regent’s acts, accepted Austrian military a-ssisiante. 
with which the rising was easily quelled, and exiled Charles Albert 
to Florence. The young prince found himself the most unpopular 
man in Italy, for while the Liberals looked on him as a traitor, to 
the king and the Conservatives he was a dangerous revolutionist. 
At the Congress of Verona (1822) the Austrian chancellor, Trince 
Mettemich, tried to induce Charles f'clix to set aside Charl« 
Albert’s rights of succession. But the king was piqued Dy Austria s 
interference, and as both the grand-duke of Tuscany and the duke 
of Wellington supported him, Charles Albert’s claims were re- 
spected. But it was not until he had signed a secret undertaking | 
binding himself, as soon as he ascended the throne, to place him- 
self under the tutelage of a council composed of the higher ckW 
and the knights of the Annunziata, and to maintain the existing 
forms of the monarchy (D. Berti, Cesare Alfieri, xi. 77 > 

1871), that he was allowed to return to Turin and forgiven. 

On the death of Charles Felix (April 27, 1831) Charles Alb^ 
succeeded; he inherited a kingdom without an army, with 
empty treasury, a chaotic administration and mediaeval laws. ^ 
first task was to set his house in order; he reorganized the . 
created the army, and started Piedmont on a path which, ij 
liberalism, was at least progress. In 1833 a consjpiracy ol 
Giovane Italia society, organized by was discov^^ 

a number of its members punished with ruthless severity. ^ 
election in 1846 of Pius IX., who appeared to be a Liberal ai 
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Italian patriot to some extent, reconciled the king to the Liberal 
nuA^ nicnt, for it accorded with his religious views. On Oct. 30 
[10 i^^urd a decree granting wide reforms, and when risings broke 
out in other parts of Italy early in 1848, and further liberties were 
(IfTTijndcd, he was at last induced to grant the constitution 

When the news of the Milanese revolt against the Austrians 
n:jLhtc! Turin (March 19) public opinion demanded that the 
j iiMhnontese should succour their struggling brothers; and after 
hesitation the king declared war. But much time had been 
and many precious opportunities lost. With an army of 
(jc.oou Piedmontese troops and 30,000 men from other parts of 
I, the king took the held, and after defeating the Austrians at 
vUi’t iigo on April 30, and at Goito on May 30, where he was him- 
'^lightly wounded, more time was wasted in useless op)erations. 
Kaiit :xky< the Austrian general, having received reinforcements, 
(]ni\c iht* centre of the extended Italian line back across the 
(July 23), and in the two days’ fighting at Custozza 
I |u^ '‘4''-S) fhe Piedmontese were beaten, forced to retreat and 
*0 .I'.t lor an armistice. The revolutionary movement throughout 
was* breaking down, but Charles Albert felt that while he 
an army he could not abandon the Lombards and Vene- 
tiiiiv .md determined to stake all on a last chance. On March 12, 
y.xu). he denounced the armistice and took the field again with an 
(it ho, 000 men. He gave the chief command to the Polish 
fi. iiLr.d ('hriianowski, but he was completely out-gcneralled and 
at La Bicocca near Novara on the 23rd. The Piedmon- 
iLvi 1 ought with great bravery, and the unhappy king sought 
di.'itb in vjiin. After the battle he asked terms of Radetzky, who 
iltni.indi-d the occupation by Austria of a large part of Piedmont, 
aiu! the heir to the throne as a hostage. Thereupon, feeling him- 
M'li Hi be the obstacle to better conditions, Charles Albert abdi- 
cind in favour of his son Victor Emmanuel. That .same night 
lu lUfiirh cl alone and made his way to Oporto, where he retired 
mid .1 iiK)iiii‘^tcry and died on July 28, 1849. 

Cli.irlcs Albert was not a man of first-rate ability; he was of 
u hopt Ic^sly vacillating character. Devout and mystical to an 
iiiniost morbid degree, haling revolution and distrusting Liberal- 
lit' w:is a confirmed pessimist, yet he had many noble qual- 
iiii*-: hf was brave to the verge of foolhardiness, devoted to his 
(oiiniry, and ready to risk his crown to free Italy from the 
idrncmr. To him the people of Italy owe a great debt, for if 
)u‘ tailed ill his object he at least materialized the idea of the 
RhdrL'imento in a practical shape, and the charges which the 
Ripiiliiicans and demagogues brought against him were mon- 
timuMly unjubt. 

BnjNfir.kArHY. -Besides the general works on modem Italy, see 
the M.irciuis Uosta dc Beauregard's interesting volumes La Jeunesse 
du roi Chiirlrs Albert (1899) and Novare et Oporto (1890), based 
on Du- kiiiji'b letters and the journal of Sylvain Costa, his faithful 
I'tliuTiA, thdUKh the author's views are those of an old-fashioned 
S:{vov.ir(I who dislikes the idea of Italian unity; Ernesto Masi’s 
II Sfyrcio del Rf Carlo Alberto (Bologna, 1891) is a very illuminat- 
iiitr ( ; Domenico Perrero, GU VUimi Reali di Savoia (Turin, 

L. Capiielletti, Storia di Carlo Alberto (1891); Nicomedc 
hianclii, Storia della diplomazia europea in Italia (8 vols., Turin, 
H(.), a most important work of a general character, and the 
^nu' aulhor’s Scritti e lettere di Carlo Alberto (1879) and his Storia 
ami mannrehia piemontrse (Turin, 1877) ; Count S. della Margherita, 
Mmorundum storico- politico (Turin, 1851) ; A. LuzSo, Carlo Alberto e 
t^mrppv Mazzini (1^2 $) ; he also edited Le Lettere di Carlo Alberto 
J (ir Lui^i Bianco di Barhania (Turin, 1924) ; A. di Saluzzo, Carlo 
‘aihcrit, della rcstaurazione aJT avvenimento at irono (1926). 

CHARLES AUGUSTUS (Kaki August) (1757-1828). 
Kr.in(.N(lukf of Saxe-Weimar, friend and patron of Goethe, was the 
of Constantine, duke of Saxe-Weimar-Eisenach, and Anna 
ni iliu uf Brunswick. Educated under the regency of his mother 
father died in 1757 — Charles Augustus assumed the reins 
I R<‘u*riiiriont in 1775, in which year he married Princess Louise 
. 'hi'se Darmstadt. In the affairs of Germany and of Europe 
b(I- ^ ’' **^*^ Rave him an influence out of all proportion to his 
L'* ! ^ sovereign prince. He had early faced the problem 
biiVI * f decay of the empire, and b^an to work for the 

I I ^1 Cernuuiy. The plans of the emperor Josepdi II., which 


threatened to absorb a great part of Germany into the hetero- 
geneous Habsburg monarchy, threw him into the arms of Prussia, 
and he was the prime mover in the establishment of the league of 
princes (Furstenbund) in 1785, by which, under the leadership of 
Frederick the Great, Jo^ph’s intrigues were frustrated. He was, 
however, under no illusion as to the power of Austria, and he 
wisely refused the offer of the Hungarian crown, made to him in 
1787 by Prussia at the instance of the Magyar malcontents, with 
the dry remark that he had no desire to be another “Winter 
King.” In 1788 he took service in the Prussian army as major- 
general in active command of a regiment. As such he was present, 
with Goethe, at the cannonade of Valmy in 1792, and in 1794 ^t 
the siege of Mainz and the battles of Pirmasenz (Sept. 14) and 
Kaiserslautern (Oct. 28-30). After this, dissatisfied with the 
attitude of the Powers, he resigned; but rejoined on the accession 
of his friend King Frederick William 111 . to the Prussian throne. 
The disastrous campaign of Jena (1806) followed; on Oct. 14, 
the day after the battle, Weimar was sacked ; and Charles Augus- 
tus, to prevent the confiscation of his territories, was forced to 
join the Confederation of the Rhine. From this time till after 
the Moscow campaign of 1812 his contingent fought under the 
French flag in all Napoleon’s wars. In 1813, however, he joined 
the Grand Alliance, and at the beginning of 1814 took the com- 
mand of a corps of 30,000 men operating in the Netherlands. 

At the Congress of Vienna Charles Augustus was present in 
person and protested vainly against the narrow policy of the 
Powers in confining their debates to the “rights of the princes'’ 
to the exclusion of the “rights of the people.” His services in the 
war of liberation were rewarded with an extension of territory 
and the title of grand-duke. He was the first of the German 
princes to grant a liberal constitution to his state under Article 
XIII. of the Act of Confederation (May 5, 1816); and his con- 
cession of full liberty to the press made Weimar for a while the 
focus of journalistic agitation against the existing order. Met- 
ternich dubbed him contemptuously “dcr grosse Bursche” for his 
patronage of the “revolutioniiry” Burschenschaften; and the 
celebrated “festival” held at the Wartburg by his permission in 
1818 brought down upon him the wrath of the Great Powers. 
Charles Augustus was compelled to yield to the remonstrances of 
Prussia, Austria and Russia; the liberty of the press was again 
restricted in the grand-duchy, but, thanks to the good understand- 
ing between the grand-duke and his people, the regime of the 
Carlsbad Decrees pressed less heavily upon Weimar than upon 
other German States. 

Charles Augustus died on June 14, 1828, and left two sons; 
Charles Frederick (d. 1853), by whom he was succeeded, and 
Bernhard, duke of Saxe-Weimar (1792-1862}, who distinguished 
himself as commander of the Dutch troops in the Belgian cam- 
paign of 1830, and from 1847 to 1850 held the command of the 
forces in the Dutch East Indies. Bernhard’s son, William Augus- 
tus Edward, known as Prince Edward of Saxe-Weimar (1823- 
1902), entered the British army, served with much distinction in 
the Crimean War, and became colonel of the ist Life Guards and 
a field-marshal; in 1851 he contracted a morganatic marriage 
with Lady Augusta Gordon-Lennox (d. 1904), daughter of the 
5th duke of Richmond and Gordon, who in Germany received the 
title of countess of Domburg, but was granted the rank of 
princess in Great Britain by royal decree in 1866. 

BiBuooRAPaY.— Karl August’s Correspondence with Goethe was 
published in a vols. at Weimar in 1863. See F. X. Wegele, Karl 
August, Crossherzog von SachsenW eimar (Leipzig, 1850) ; W. Wachs- 
muth, Herzog Kan August und Goethe (Leipzig, 1911); W. Bode, 
Karl August von Weimar, Jugendjahre (1913) ; H. von Egloffstein, 
Karl August wUkrend des Krieges von 1813 (1913) and Karl August 
auf dem Wiener Kongress (Jena, 1915) • 

CHARLES D*0RL£ANS: see OiuiANS, Chasles, Duke 
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CHARLES EDWARD (Chakus Edward Louis Philv 
Casihir Stuart) (1720-1788), English prince, called the “Young 
Pretender” and also the “Young Chevalier,” was bom at Rome on 
Dec. 31, 1720. He was the grandson of King James II. of England 
and elder son of James, the “Old Pretender,” by whom (as James 
III.) he was created at hia birth prince of Wales, the title be bore 



CHARLES EDWARD 


among the English Jacobites during his father’s lifetime. The 
young prince was educated at his father’s miniature court in Rome, 
with James Murray, Jacobite earl of Dunbar, for his governor, 
and under various tutors, amongst whom were the learned Chev- 
alier Ramsay, Sir Thomas Sheridan and the abb6 Legoux. He 
learned the English, French and Italian longu^es, but his extant 
letters in English are singularly ill-spelt and illiterate. In 1734 he 
accompanied his cousin, the duke of Liria, afterwards duke of 
Berwick, on his expedition in aid of Don Carlos, and the boy of 
13 shared with credit the dangers of the successful siege of Gaeta. 

The Old Pretender calculated upon foreign aid in his attempts 
to restore the monarchy of the Stuarts; and the idea of rebellion 
unassisted by invasion or by support of any kind from abroad, was 
Charles Edward’s own. Jacobite hopes mainly rested in France, 
and the warm sympathy which Cardinal Tencin, who had suc- 
ceeded Fleury as French minister, felt for the Old Pretender re- 
sulted in a definite scheme for an invasion of England to be timed 
simultaneously with a prearranged Scottish rebellion. Charles was 
secretly despatched to Paris in January, 1744. A squadron under 
Admiral Roquefeuil sailed (Feb. 6) from Brest. Transports for 
7,000 troops, to be led by Marshal Saxe, accompanied by the 
young prince, were in readiness to set sail for England. Meanwhile 
a strong English fleet appeared in the Downs, and a series of storms 
provided a probably welcome excuse to the French government 
for the cancellation of Marshal Saxe’s orders. Louis declined to 
surrender Charles, but no ofheial hospitality was offered him, and 
he lived in retirement. Charles Edward had made at Rome the 
acquaintance of Lord Elcho and of John Murray of Broughton; 
Murray visited him in Paris, and was told that he would come to 
Scotland in the summer of 1745, even though he came alone. His 
friends in Scotland saw no chance of success, and messengers, 
who do not seem to have reached him, were sent expressly to in- 
form him. On July 13, 1745, he sailed from Nantes for Scotland 
on board the small brig *'La Doutelle,” which was accompanied 
by a war frigate, the **Elisabcth,” provided by an Irishman at 
Dunkirk and laden with arms and ammunition. The latter fell in 
(July 20) with an English man-of-war, the **Lion,” and had to 
return to France; Charles escaped during the engagement, and 
arrived on Aug. 3 off Erisca, a little island of the Hebrides. Re- 
ceiving, however, but a cool reception from Macdonald of Bois- 
dale, he set sail again and arrived at the Bay of Loch-na-nuagh on 
the west coast of Inverness-shire. 

The Macdonalds of Clanranald and Kinloch Moidart, along with 
other chieftains, attempted in vain to dissuade him from the rash- 
ness of an unaided rising, but Lochiel and other chieftains, 
although they had sought to dissuade Charles from coming at all, 
now called out the clans. On Aug. 19, in the valley of Glenfinnan, 
the standard of James HI. and VIII. was raised. Within a week 
about 2,000 men, mainly from the Macdonald clan, had joined him. 
Sir John Cope left Stirling for Inverness on Aug. 20 with 25 com- 
panies of foot, leaving the road to the south open to Charles. In 
the beginning of September the Jacobite army, reinforced by 
some accessions, noiably by Lord George Murray, entered Perth. 
Crossing the Forth unopposed at the Fords of Frew and passing 
through Stirling and Linlithgow, he arrived within a few miles of 
Edinburgh, and on Sept. x6 a body of his skirmishers defeated the 
dragoons of Colonel Gardiner in what was known as the “Canter 
of Coltbrig.” A few of Cameron s Highlanders having on the fol- 
lowing morning, by a happy ruse, forced their way through the 
Canongate, Charles entered the city at noon. On the 18th he pub- 
licly proclaimed James VIll. of Scotland at the Market Cross 
and occupied Holyrood. 

Cope had by this time brought his disappointed forces by sea to 
Dunbar. On the 20th Charles met and defeated him at Preston- 
pans, and returned to prosecute the siege of Edinburgh Castle, 
which, however, he rai.scd on Gen. Guest’s threatening to lay the 
city in ruins. He still hoped for French assistance definitely 
promised on Oct. 24 by secret treaty. In the beginning of Novem- 
l>er Charles left Edinburgh to invade England. He was at the head 
of at least 5,000 men; but the ranks were gradually thinned by the 
desertion of Highlanders, whose tradition bad led them to consider 
war merely as a raid. Having passed through Kelso, on Nov. 9 be 


laid siege to Carlisle which capitulated in a week. Manchestet 
provided the prince with 150 recruits under Francis Towneiey. On 
Dec. 4 he had reached Derby. Charles’s officers were under uo 
illusions about the strength of English resistance, but hoped that 
the advance might lead to intervention from France. When tiiey 
found that the English counties did not rise they advised retreat. 
Two armies under English leadership were now in the field against 
Charles, one under Marshal Wade, whom he had evaded by enter- 
ing England by the west, and the other under William, duke of 
Cumberland, who had returned from the Continent. On Dec. 6 
Charles began his retreat northward. Closely pursued by Cumber- 
land, he marched by way of Carlisle across the border, and at lust 
stopped to invest Stirling Castle. At Falkirk, on Jan. 17, 1746. he 
defeated Gen. Hawley, who had marched from Edinburgh to inter- 
cept his retreat. The Jacobite army had been strengthened by 
Gordons, Mackintoshes and others, but the accessions were coim- 
ter-balanced by desertions. A fortnight later, however, Charles 
raised the siege of Stirling, and after a weary inarch rested his 
troops at Inverness. Having taken Forts George and Augustus, 
and after varying success against the supporters of the government 
in the north, be at last prepared to face the duke of Cumberland, 
who had passed the early spring at Aberdeen. On April S the duke 
marched thence to meet Charles, whose little army, exhausted 
with a futile night march, half -starving, and broken by desertion, 
was completely worsted at Culloden on April 16, 1746. 

This decisive defeat sealed the fate of Charles Edward and the 
house of Stuart. Hunted hither and thither Charles, upon who^e 
head a reward of i30.ooo bad a year before been set, was for uvtr 
five months relentlessly pursued by the troops and spies of the 
government. Disguised in female attire and aided by a (Kts^pori 
obtained by the devoted Flora MacDonald, he passed through 
Skye, and towards the end of July took refuge in the cavi‘ 01 
Coiraghoth in the Braes of Glenmoriston. In August he joined 
Lochiel and Cluny Maepherson, with whom he remained in hiding 
until the arrival of two French ships at Loch-na-nuagh, eimbld 
him to sail for F>ance. He reached Roscoff, near Morlaix, on bt pi. 
29, 1746. He remained in France for two years, but the Treaty of 
Aix-la-Chapelle entailed his expulsion from France. After his 
brother Henry s acceptance of a cardinal’s hat in July 1 747, he 
broke off communication with his father in Rome (who had ap- 
proved the step), nor did he ever see him again. The enmity of 
the British government to Charles Edward made peace with 
France an impossibility so long as she continued to harbour the 
young prince. A condition of the Treaty of Aix-la-Chapelle, con- 
cluded in October 1748, w'as that every member of the hou^ of 
Stuart should be expelled from the French dominions. Charles de- 
clared, he would not be bound by its provisions. But his indignation 
and persistent refusal to leave France were met at last with forrt'; 
he was apprehended, imprisoned for a week at Vincennes, and on 
Dec. 17 conducted to the French border. He lingered at Avignon; 
but Pope Benedict XIV., alarmed by the threat of a bombardment 
of Civita Vecchia, advised the prince to withdraw. Charles quietly 
disappeared. For years Europe watched for him in vain. It is now 
established, almost with certainty, that he returned to the neigh- 
bourhood of Paris. In 1750 and again, it is thought, in i754> 
was in London, hatching futile plots and risking his safety for bjs 
hopeless cause, and even abjuring the Roman Catholic faith b 
order to further his political interests. 

During the next ten years of his life Charles Edward’s ilHch 
connection with Miss Clementina Walkinshaw (d. 1802), whom he ; 
had first met at Bannockburn House while conducting the sir^ 
of Stirling, his imperious fretful temper, his drunken habits and 
debauched life, could no longer be concealed. He wandered over , 
Europe in disguise, alienating his friends and crushing the hop^ j 
of his party; and in 1 766, on returning to Rome at the death of his 
father, he was treated by Pope Clement XIII. with coldness, and ^ 
his title as heir to the British throne was openly repudiated by sU 
the great Catholic powers. It was probably through the influence 
of the French court, still intriguing against England, that the mai' 
riage between Charles (now self-styled count of Albany) 
Princess Louise of Stolberg was arranged in 1772. The uni^ 
Droved childless and unhappy, and in 1780 the countess 
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rrfiii?e from her husband’s drunken violence to a convent in Flor- 
enci'. Later, the countess of Albany (jq.v.) threw herself on the 
proirrtion of her brother-in-law Henry, Cardinal York, at Rome, 
and a formal separation was arranged in 1784. Charles, lonely, 
ill. and evidently near death, now summoned to Florence his 
,];i'iiral daughter, Charlotte Stuart, the child of Clementina Walk- 
ii^shaw, bom at Liege in October 1753 and hitherto neglected by 
the })rincc. Charlotte Stuart, who was declared legitimate and 
nf.ind duchess of Albany, tended her father for the remaining 
yiar.-* of his life. She contrived to reconcile the two Stuart 
{jrothers, so that in 1785 Charles returned to Rome, where he died 
in the old Palazzo Muti on Jan. 30, 1788. He was buried in his 
hr(uluT\s cathedral church at Frascati, but in 1807 his remains 
v\’(‘rc removed to the Grotte Vaticane of St. Peter’s. His daughter 
fh.irlotte died unmarried at Bologna in November, 1789. 

Srf A. C. Ewald, Life and Times of Charles Stuart, the Young 
Puii Hiler (2 vols. 1875) ; C. S. Terry, Life of the Young Pretender, 
i„ni Jhr Rising of 1745 i ^i^h HibUugraphy of Jacobite History 1689-^ 
(Scott. Hist. fr. Contemp. Writers, iii.) (igoo) ; Earl Stanhope, 
jji.iriy of England (1836) and Decline of the Last Stuarts (1854); 
Iti tiup K- Forbes, The Lyon in Mourning (i89S“C)6) ; Andrew Lang, 
/'/. A 7 <, the Spy (1807), and Prince Charles Edward (1900); K. 
(.'luimbcrs, History of the Rebellion in Scotland. 

CHARLES EMMANUEL L (CARLO EMANUELE) 

duke of Savoy, succeeded his father, Emmanuel 
rhililuit, in 1580. His three chief objects were the conquest of 
of Saluzzo and of Monferrato. Saluzzo he succeeded in 
\\rc-(ins from France in 1588. In 1590 he sent an expedition to 
PruM iivc in the interests of the Catholic League, and followed 
11 hiiri^elf later, but the peace of 1593, by which Henry of 
X.iv.irre was recognized as king of France, put an end to his 
:iiri!)nioiis. In the war between France and Spain Charles sided 
wjili the latter, with varying success. Finally, by the Peace of 
lAuip (lOoi ), he gave up all territories beyond the Rhone, but 
his pos^cs^ion of Saluzzo wms confirmed. His attempt to capture 
[iriKva by treachery and with the help of Spain (the famous 
lu.ihhlr) in tOo: failed completely. On the death in 1612 of 
I rancesco Gunzaga of Mantua, who was lord of Monferrato, 
Frnmanucl made a .successful coup dc main on that 
ii.-uiit Thi.s arrayed the Venetians, Tuscany, the Empire and 
>pii[i a^ninst him, and he wa.^i obliged to relinquish his conquest. 
IIh irrnis of the peace of 1618 left him more or less in the 
ijtu) ante. In 1628 he was in alliance with Spain in the 
Wat .'.kMinsi France and the French invaded the duchy. The duke 
loui'iii desperately, but was taken ill at Savigliano and died in 
He was succeeded by his .son Victor Amedeo I., while his 
ihirt? Tommaso founded the line of Savoy-Carignano from 
'‘\hiili tliL’ present royal house of Italy is descended. 

> ' I'.. Kii'otti, Storia della monorchia piemontese, vols. iii. and iv. 
iSb.O; T. Raulidi, Storia di Carlo Emanuele /. (Milan, 
Kiu.M ; G. Curli, Carlo Emanuele /. sccondo; pih recenii studU 
Mil.m, i8»^4). 

CHARLES MARTEL, “The Hammer,” (c. 688-741), Frank- 
‘di ruler, son of Pippin 11., mayor of the palace, and Chalpai'da. 
th.irh> was baptized by St. Kigobert, bishop of Reims. At the 
fltMih of his father in 714, Pippin’s widow Plectrude claimed the 
siovi rnnient in Austrasia and Neustria in the name of her grand- 
diildtL’ii, und had Charles thrown into prison. But the Neustrians 
din w ou the Austrasian yoke and entered into an offensive alli- 
aiiit with the Fri.sians and Saxons. In the general anarchy 
J li;irk*s succeeded in escaping, defeated the Neustrians at Am- 
. .south of Liege, in 716, and at Vincy, near Cambrai, in 717, 
'ihI iiircfd them to come to terms. In Austrasia he wrested the 
irom Plectrude, and took the title of mayor of the palace, 
ihus prejudicing the Interests of his nephews. According to the 
1 r.inkish custom he proclaimed a king in Austrasia in the person 
the young Clotaire IV., but in reality Charles was the sole 
ina.su'r- -the entry in the annals for the year 717 being “Carolus 
roepit.” Once in p)ossession of Austrasia, Charles sought 
ej^uiid his dominion over Neustria also. In 719 he defeated 
the Neustrian mayor of the palace, at Soissons, and 
oried him to retreat to Angers. Ragenfrid died in 731, and from 
^t time Charles had no competitor in the western kingdom* 
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He obliged the inhabitants of Burgundy to submit, and disposed 
of the Burgundian bishoprics and countships to his leudes. In 
Aquitaine Duke Odo (Eudes) exercised Independent authority, 
but in 719 Charles forced him to recognize the suzerainty of 
northern France, at lepst nominally. After the alliance between 
Charles and Odo on the field of Poitiers, the mayor of the palace 
left Aquitaine to Odo’s son Hunald, who paid homage to him. 
Besides establishing a certain unity in Gaul, Charles saved it from 
a very great peril. In 711 the Arabs had conquered Spain. In 
720 they crossed the Pyrenees, seized Narbonensis, a dependency 
of the kingdom of the Visigoths, and advanced on Gaul. By his 
able policy Odo succeeded in arresting their progress for some 
years; but a new vali, 'Abd-ar-Rahman, a memlwr ot an extremely 
fanatical sect, resumed the attack, reached Poitiers, and ad- 
vanced on Tours, the holy town of Gaul. In Oct. 732 (just 100 
years after the death of Mohammed) Charles gained a brilliant vic- 
tory over *Abd-ar-Rahman, who was called back to Africa by the 
revolts of the Berbers and had to give up the struggle. This was 
the last of the great Arab invasions of Europe. After his victory 
Charles took the offensive, and endeavoured to wrest Narbonensis 
from the Muslims. Although he was not successful in his attempt 
to recover Narbonne (737), he destroyed the fortresses of Agde, 
Beziers and Maguelonne, and set fire to the amphitheatre at 
Nimes. He subdued also the Germanic tribes; annexed Frisia, 
where Christianity was beginning to make progress; put an end to 
the duchy of Alemannia ; intervened in the internal affairs of the 
dukes of Bavaria; made expeditions into Saxony; and in 738 
comi)ellcd some of the Saxon tribes to pay him tribute. He also 
gave St. Boniface a safe conduct for his missions in Thuringia, 
Alemannia and Bavaria. 

During the government of Charles Martel important changes 
appear to have been made in the internal administration. Under 
him began the great assemblies of nobles known as the champs de 
Mars. To attach his leudes Charles had to give them church lands 
as precarium, and this had a very great influence in the develop- 
ment of the feudal system. It was from the precarium, or ecclesi- 
astical benefice, that the feudal fief originated. Vassalage, too, ac- 
quired a greater consistency at this period, and its rules began to 
cr>»stallize. Under Charles occurred the first attempt at recon- 
ciliation between the papacy and the Franks. Pope Gregory III., 
menaced by the Lombards, invoked the aid of Charles (739), 
sent him a deputation with the keys of the Holy Sepulchre and 
the chains of St. Peter, and offered to break with the emperor and 
Constantinople, and to give Charles the Roman consulate (ut a 
parlibus imperatoris recederct et Romanum consulatum Carolo 
sanciret). This proposal, though unsuccessful, was the starting 
point of a new papal policy. Since the death of Theuderich IV. 
in 737 there had been no king of the Franks. In 741 Charles di- 
vided the kingdom between his two sons, as though he were him- 
self master of the realm. To the elder, Carloman, he gave Aus- 
trasia, Alemannia and Thuringia, with suzerainty over Bavaria; 
the younger, Pippin, received Neustria, Burgundy and Provence. 
Shortly after this division of the kingdom Charles died at Quierzy 
on Oct. 22, 741, and was buried at St. Denis. The characters of 
Charles Martel and his grandson Charlemagne offer many striking 
points of resemblance. Both were men of courage and activity, 
and the two men are often confused in the chansons de geste. 

See T. Breysig, Jahrbucher d. frank. Reichs 714^41; die Zeil Karl 
Martells (Leipzig, 1869) ; A. Beugnot, *'Sur la spoliation des biens 
du clcrg£ attribuee k Charles Martel,” in the Mim. de VAcad. des Inscr. 
et Belles-Lettres, xiz. (1853) ; U. Chevalier, Bio-hibUographie (2nd ed. 
1904). (C. Pr.) 

CHARLES CITY, a city of northern Iowa, U.S.A., on 
Cedar river; the county seat of Floyd county. It is on federal 
highways x8 and 218 and served by the Chicago, Milwaukee, 
St. Paul and Pacific. Illinois Central, and Charles City Western 
railways. The population in X930 federal census was 8,039; in 
1940, 8,68x; in 1950, 10,277. 

It is in a rich agricultural region; has abundant water power; 
manufactures tractors, office equipment and other articles; and 
luis extensive nurseries, specializing in evergreens and roses. 

The city was founded in X850 and incorporated in i86o. 



294 


CHARLESTON 


CHARLESTON, a dty of eastern Illinois, U.S., on the Nickel 
Plate and the Big Four railways, 45 mi. W. of Terre Haute, Ind.; 
the county .--eat of Coles county. Pop. (1950) 9,146; (1940) 
8,197. It has broom and shoe factories and railroad shops. The 
Eastern Illinois State Teachers college, established in 189s, has an 
enrolment of about 1,500. In the vicinity are the Lincoln Log 
Cabin State jKirk and the Fox Ridge State park. Charleston was 
made the county seat in 1851 and was incorporated in 1839. One 
of the Lincoln-Douglas debates was held there in 1858. 

CHARLESTON, oldest city of South Carolina, U.S., is an 
irnport.int South Atlantic seaport, an industrial area and an 
all-year resort, on a narrow peninsula between the Cooper and 
Ashley rivers, at the head of the bay (Charleston harbour) 
formed by their confluence, 7J mi. from the occiin bar. It is the 
county seat of Charleston county, headquarters of the customs 
district of South Carolina, headquarters of the 6th naval district, 
official state jiort and headquarters of the South Carolina Ports 
authority. Charleston is on federal highways 17, 701, 52, 176 and 
78; and is served by the Atlantic Coast Line, the Seaboard Air 
Line and the Southern railways, by Eastern, National, Delta and 
Southern air lines; also by a number of coastwise, intercoastal 
and foreign steamship lines. 

The population in the 1950 federal census was 68,243 and that 
of Charleston county, constituting the C’harleston metropolitan 
area, was 159,838. The city, whose city limits had not been 
extended in more than 100 years, has a total land area of only 
5.12 sq.mi., of which 4.5 is usable; the highest elevation above 
datum plane is j 6 ft.; the waterfront area within the city limits 
extends for nine miles. 

On islands in the harbour are Fort Sumter and Castle Pinckney, 
both national monuments. At the southwest corner of the city, 
on the Ashley river, are the Atlantic fleet naval minecraft base 
headquarters. North of the city, on the west bank of the Cooper 
river, is the Charleston naval ba.se and naval shipyard, with 
lengthy docks, ship repair facilities and destroyer building ways. 
Still farther north (10.4 mi. above the custom house) are the 
vast port terminals. Also in this vicinity is a U.S. ordnance 
depot. 

The spacious harbour, almost landlocked, protected by two 
converging stone jetties (i5>443 and 19,104 ft. long), accommo- 
dates vessels with a draught of 30 ft. Inbound traffic consists 
principally of petroleum i)roducts, Egyptian loiig-.staple cotton, 
materials for fertilizer manufacture and .sugar; outbound traffic, 
of cotton and cotton goods from the Carolinas and Georgia, coal 
from West Virginia and Virginia, crosstics, treated and untreated 
lumber, petroleum ])roducts and peanuts. Trade with foreign 
countries in 1050 amounted to 953,047 tons. Customs revenues 
at the end of the fiscal year July 2, 1950, totalled $2,522,039. 
Charleston is an important centre for the distribution of oil and 
has several large fertilizer plants. Following W^orld W’ar 11 its 
industrial development and growth were substantial, with more 
than 50 new industries having been established by 1951, the 
majority at the northern end of the peninsula well ouLsidc the 
city limits. Among the leading manufactures are wood pulp 
and allied products, woven asbestos, pressure creosoted timber, 
cigars, men's shirts, optical products, furniture, steel products 
and ironwork. The city is a bunkering and repair station for 
both commercial and naval vessels; a market for the agricultural 
products (notably vegetables cotton and tobacco) and the pine 
and hardwoods of the state, and for the fresh and canned oysters, 
crabs, shrimp and fish caught off the coast. 

Charleston has a uniejue charm and beauty. At the lower end 
of the peninsula is the Battery, or White Point gardens, planted 
with live oaks and palmettos. Beach resorts (Isle of Palms, 
Sullivan’s Island and Folly beach) are developed on outlying 
islands which formerly (until 1718) were the haunts of pirates. 

The Magnolia gardens, up the Ashley river, are a monument 
to the exquisite taste and poetic imagination of the Rev. John 
Grimk6 Drayton, who created them when in the 1H40S his phy.si- 
cian ordered him to lead an outdoor life. At Middleton Place, 
farther up the river, one wing of the great Tudor mansion still 
stands, and there are gardens which had renown in England in the 


i8th century. Other noted garden estates are Cypress Gardens 
Runnymede, Pierates Cruze and Mateeba. Among the many educa 
Uonal institutions of the city are the College of Charleston 
founded in 1770, chartered in 1785 and taken over by the city ii 
1837 (the first municipal college in the country); the Medica 
College of the State of South Carolina, a state institution foundec 
in 1823; and the Citadel, The MiliUry College of South Carolina 
created by the legislature in 1842. The Cl^rleston library wa* 
founded in 1748; the museum in 1773. 

The first English settlement in South Carolina, named afiei 
the reigning king, was made at Albemarle point on the west bank 
of the Ashley in 1670; but in 1672 a new town was begun on the 
present site, and the .seat of government was moved to it in 1680 
It soon became the largest and wealthiest settlement south oj 
Philadelphia, Pa.; the brilliant social and cultural centre of the 
province and later of the state; the home of the Pinckneys, the 
Rutledges, ..the Gadsdens, the Laurenses and many other notable 
families. Magnificent estates were developed in the surroundin^j 
country. The port shipped one specialty after another — rice, in- 
digo, tobacco, lumber, cotton — ^before entering on its present 
phase as a more general cargo port. Charleston was the capital 
of the state until 1 790. Until 1783 it was governed by ordinanres 
pa.s.sed by the legislature and enforced partly by provincial offi- 
cials and partly by the churchw'arden.s. The city charter of 17S3, 
with many amendments, is still in force. 

Charleston was attacked by a combined fleet of Spanish and 
French in 1706; withstood attacks from the British in 1776 and in 
1779. but in 17S0 was captured from the land side by Sir Henry 
Clinton and became the Ijasc of operations in the Carolinas, re- 
maining under military* rule until Dec. 14, 1782. It was the cemre 
of the nullification movement of 1832-33. The bombardment and 
capture of Ft. Sumter (April 12-13, 1861) by the South Caro- 
linians marked the beginning of the Civil War. From 1862 to 18O5 
Charleston was almost continually under siege by the Federal 
naval and military b)rce5. and on Feb. 17, 1865, the Confederates 
evacuated the city, after burning large stores of cotton and other 
supplies to keep them from coming into possession of the enemy. 
Charleston was devastated by hurricanes in 1699, in 1752 and 
in 1854; by epidemic in 1699 1854; by fire in 1740; .and by 

an earthquake on Aug. 31, 1886, which damaged 90% of the 
buildings. 

BfBLi()f;RAPTfv. — William Courtenay, Charleston, S.C. (18S4); 

Albert Simons and Samuel Lapham, Jr., Charleston, South Carolina, 
including sketches of many of the historic buildings (1927); Robert 
Molloy, Charleston, a Gracious Heritage (1947) ; W'illiam Oliver 
Stevens, Charleston, Historic City of Gardens (1939); S. G. Stoncy, 
Charleston, Azaleas and Old Bricks (19.^9). 

CHAlBJLESTON, the capital of West Virginia, U.S., on the 
Kanawha river at the mouth of the Elk, southwest of the centre 
of the state; the county seat of Kanawha county. It is on 
U.S. highways 2 1, 35, 60, 1 19; and is served by the Baltimore and 
Ohio, Chesapeake and Ohio, New York Central and Virginian 
railways and by American, Eastern, Capital and Piedmont air 
lines. There is inland waterway transportation to the Gulf of 
Mexico. The population in 1950 was 73,501; in 1940 it was 


area for the production of natural resources (coal, oil, natural 
gas, salt brines, limestone, lumber, clays) and manufacture of 
base chemicals (nylon ba.sic salt, Vinylite and |>olycthylene resins, 
antifreezes), glass, farm implements, brick and tile and j^ynthetic 
rubber. There is a U.S. naval ordnance plant for production of 
armour plate, naval guns and projectiles. Manufacturing and 
natural-resource-production investments were estimated in excess 
of $600,000,000 in 1950. Charleston’s assessed valuation oI 
property in 1950 was $161,784,100. An outstanding capitol was 
completed there in 1933 to replace the one built in 1880. ^ 
Charleston was settled soon after the American Revolution an 
was incorporated in 1 794. It was on the route of migration to tnc 
Ohio valley and became a transfer and shipping centre, 

Boone and Simon Kenton, noted frontiersmen, operated in 
Charleston area and Boone represented Charleston in the 
assembly, 1790-91. In 1870, when Charleston was rharterc 
a city, the population was only 3,162, Charleston remained 
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capital of the state from 1870 excepting for the decade 1875-85, 
^vncn the capital was Wheeling. 

CHARLESTOWN, formerly a separate city of Middlesex 
crMiiity. Mass., U.S., but since 1874 a part of the city of Boston, 
^vith which it had long before been in many respects practically 
It is situated on a small peninsula on Boston harbour, 
the mouths of the Mystic and Charles rivers; the first 
across the Charles, built in 1786, connected Charlestown 
jirui Boston. A large and important United States navy yard 
/ [S:o), and the Massachusetts state prison (1805) are there; the 
old jurying ground contains the grave of John Harvard and that 
0! lliornas Beecher, the first American member of the famous 
liLYilier family; and there is a soldiers* and sailors’ monument 
designed by Martin Milmore. Charlestown was founded 
ii, i6:S or 1629, being the oldest part of Boston, and soon rose 
into importance; it was organized as a township in 1630, and was 
ih.iiftTcd as a city in 1847. Within its limits was fought, on 
Inn*’ 17, 1775, the battle of Bunker Hill (9.V.), when Charlestown 
wa? almost completely destroyed by the British. The Bunker 
Mill monument commemorates the battle. The original territory 
(ij the township was verj' large, and from parts of it were formed 
Woburn (1642), Malden (1649), Stoneham (1725) and Somer- 
ville • I.S42) ; other parts were annexed to Cambridge, to Medford 
find lo Arlington. S, F. B. Mor.se, the inventor of the electric 
ti‘l(<:raph, was born there; and Charlestown was the home of 
S;iijinel Dexter (1761-1816), an eminent lawyer, secretary of war 
1,: ihe (abinet of Pres. John Adams, and of Oliver Holden (1765- 
1. a composer of hymn tunes, including “Coronation.” 

Luo KK’.KAPJiY. — R. Frothingham, History oj Charlestown (1845), 
rowriii^' it» JO-1775; J. F. Hunncwcll, A Century of Town Life . . . 

1RS8) ; Timothy T. Sawyer, Old Charlestown (1902); and 
Jtl. P Sjirague, The Foundinfi of Charlestown by the Spragues (1910). 

CHARLET, NICOLAS TOUSSAINT (1792-1845). 

Ficnch designer and painter, more especially of military subjects, 
lioiii in Paris on Dec. 20, 1792, and died there on Oct. 30, 1845. 
Till snii of a dragoon in the Republican army, he was educated 
at I’ne L\ c(*c NapoI6on, and served in the national guard in 1814. 
Tn ^bl() Cliarlct entered the atelier of Antoine Gros, and soon 
i^^uing the first of those lithographed designs of subjects 
drawn from the Napoleonic wars which eventually brought him 
rciioun. Lithographs (about 2,000 altogether), water colours, 
tipi:; ilr;i wings, numerous oil sketches and a few etchings followed 
oni* aiuiiher rapidly, and he exhibited some large canvases. His 
br^l work was the “Episode in the Retreat from Russia,” exhibited 
1 ill \ [v: -alon of 1836. 

I .Sn- 1)1 Ld ComliK, Charlet, sa vie, ses oeuvres (1856). 

I CHARLEVILLE, a town of northeastern France, in the 
I dfpaitnuMii of Ardennes, 50 mi. N.E. of Reims. Pop. (1946) 
('harleviile is situated within a bend of the Meuse on its 
lift bank, opposite Mezieres, with which it is united by a suspen- 
sinti brui^^u. The town was founded in 1606 by Charles III (Gon- 
duke of Nevers, afterward duke of Mantua, and is laid 
uui on a definite plan. The Place Ducale is a large square sur- 
rounded by old houses. On the right bank of the Meuse is Mont 
Olympe. with the ruins of a fortress dismantled under Louis 
^ 1 \. Charlcville, which shares with Mezieres the administrative 
ki^iiuiiions of the department of Ardennes, has tribunals of first 
iiH:incc and of commerce, a chamber of commerce and a board 
trade-arbitrators. Its chief industries are metal founding, the 
toanufaciure of iron goods and the ma king of bricks. Brushes 
and I lay pipes are also made. 

CHARLEVOI]^ PIERRE FRANCOIS XAVIER DE 

French Jesuit traveller and historian, was bom at 
(luintin, Fr., on Oct, 29, 1682. At 16 he entered the Society of 
and at 23 was sent to Canada, where he remained for four 
3^r.s a.; professor at (Quebec, Que. In 1720-22, under orders from 
rc{*ei)t, he visited North America for the second time, and went 
‘tung the Great Lakes and down the Mississippi. He died at 
UMcdie.Fr., on Feb. 1, 1761. 

i).;™;!’"*' •j'® Me: HUtoln de VUk espaiMk ou 

fc Pi t •wwed on manuscript memoirs of P. Jean-Baptiste 

Hi and onidnal sources; Eiaoire dt Paraguay (i7S6); Vte de la 


M he Marie de Vmcamation, institutrice et premihe suphieure des 
Vrselines de la Nouvelle France (1724) ; Histoire et description ginirale 
de la NouveUe France (1744; in English 1761 ; tr. J. G. Shea, 1866-72), 
a work of capital importance for Canadian history. 

CHAllLEyOD^ a city of Michigan, U.S., on Lake Michigan, 
with Lake Charlevoix on its eastern boundary and Round lake 
harbour in the centre of the town; a port of entry and the county 
seat of Charlevoix county. It is on federal highway 31 and 
state highway 66, and is served by the Chesapeake and Ohio 
railway, buses and lake steamers. 

The population in 1950 was 2,664. The summer population is 
more than 10,000. Charlevoix is one of the most popular summer 
resorts of the state, and has a considerable fishing industry. 
It was platted as a village in 1866, and was incor^iorated as a 
city in 1905. 

CHARLOTTE (1840-1927), empress of Mexico, only daugh- 
ter of Leopold I, king of Belgium, and Louise, princess of Orleans, 
was born at Laeken, near Brussels, on June 7, 1840. She married 
in 1857 the archduke Maximilian of Austria, and went with him 
to Mexico in 1864, when he accepted the Mexican crown. When 
it became evident in 1866 that Maximilian’s position was unten- 
able, she was sent by her husband to Europe to implore the 
assistance of Napoleon 111 , who had decided to withdraw the 
French troops from Mexico. In this mission she failed, and fore- 
seeing a catastrophe (Maximilian was shot in 1867) .she went 
out of her mind (Sept. 1866). Charlotte was placed by her 
family under care in a Belgian chateau and survived until Jan. 
19, 1927. {Sec also Maximilian.) 

See Count Corti, Maximilian und Carlotta von Mexico, 2 voL 
(1924). 

CHARLOTTE, a city of Michigan, U.S., 18 mi. S.W. of 
Lansing; on federal highway 27, and served by the Grand Trunk 
and the Michigan Central railways; the county seat of Eaton 
county. The population in 1950 was 6,589; in 1940 it was 5,544. 
It has varied manufacturing industries, including radio and tele- 
vision, and is the trade centre of a rich agricultural and dairying 
region, which raises large quantities of beans. 

CHARLOTTE, a city in southern North Carolina, U.S., 
175 mi. S.W. of Raleigh; the county seat of Mecklenburg county. 
It is on federal highways 21, 29 and 74; and is served by the 
Southern, the Norfolk and Southern, the Piedmont and Northern 
Electric and the Seaboard Air Line railways; also by Capital 
and Eastern air lines. The population in 1950 was 133,219, and in 
1940 it was 100,899 by the federal census. Cotton, com, wheat and 
truck crops are grown in the vicinity. Charlotte is at the heart 
of the hydroelectric development and the textile industry of the 
southern Piedmont. Many northern manufacturers of machinery, 
dyestuffs and other items needed for the equipment of cotton 
mills have branches there, and it is a distributing point for auto- 
mobiles and their accessories. Bank clearings for 1949 amounted 
to $3,981,298,386. The assessed valuation of property in 1949, 
wawS $200,000,000. Within the city limits are large textile mills 
and knitting mills. The output of the Charlotte factories includes 
approximately 200 diversified products. Printing and publishing 
is an important industry. 

Charlotte is the seat of Queens college for women, originally 
chartered by the colonial legislature in 1771; and of the Johnson 
C. Smith university for Negroes (formerly Biddle university), 
founded in 1867. The city was settled about 1750, and incorpo- 
rated in 1768. It has a commission form of government with 
mayor, city manager and seven councilmen. A monument in front 
of the courthouse commemorates the signing of the Mecklenburg 
Declaration .of Independence in May 1775. For a brief period 
in 1780 the city was occupied by Lord Cornwallis, who nicknamed 
it “the hornets’ nest.” Later it became the principal base of 
Gen. Nathanael Greene’s operations. Andrew Jackson and James 
K. Polk were born near by, and on April 10, 1865, Jefferson Davis 
convened his cabinet there for its last meeting. 

*h:harlotte dundas,»» the name given by her in- 
ventor to the first practical steamship. William Sy min gton, in 
i8o 2, built the tug “Charlotte Dundas,” a paddle-wheel steamer, 
and successfully tried her on the Forth and Clyde canal; the namo 



296 CHARLOTTENBURG— CHARNAY 


was a compliment to the family of Lord Dundas, who suggested 
the ex|>eriment, and the boat was built for the Forth and Clyde 
C anal Company. The motive-power employed was a double-acting 
condi-nsing engine constructed by Janies Watt. The engine was 
fixed horizontally and actuated the crank of a stern-shaft which 
carried the paddle-wheel. The “Charlotte Dundas” managed to 
tow two vessels with a burden of 140 tons, in the teeth of a strong 



wind, at the rate of 3jm. an hour. Five years later, the American 
Robert Fulton, who had witnessed the “Charlotte Dundas” ex- 
periment, built the famous “Clermont*' on the River Hudson. 

CHARLOTTENBURG, a town incorporated in the Greater 
Berlin .scheme of 1912 (which came into full operation in 1920), 
in the Land of Prussia, on the river Spree; its earlier name was 
Liclzcnburg. The central part of the town is connected with Berlin 
by an avenue, the Charlottenburger Chaussee. The Schloss, built 
in 1696 for the electress Sophie Charlotte, queen of the elector 
Frederick, after whom the town was named, contains a collection 
of antiquities and paintings. In Charlottenburg is the Physi- 
kalisch-technische Reich.sansta]t, a state institution for the carry- 
ing out of scientific experiments and measurements, and for test- 
ing instruments of precision, materials, etc. In addition to the 
famous royal porcelain manufactory, there are many industries, 
notably iron-works, grouped along the banks of the Spree. 

CHARLOTTESVILLE, a city in the beautiful Piedmont 
region of Virginia, U.S., on the Rivanna river, 70 mi. W.N.W. of 
Richmond; the county scat of Albemarle county, but administra- 
tively independent of it. It is served by the Chesapeake and Ohio 
and the Southern railways. The population in 1950 was 25,969, 
and in 1940, 19,400, by federal census. It is the seat of the Uni- 
versity of Virginia and the trade centre of an agricultural district 
noted for its fine apples and peaches. There are a law-book pub- 
lishing house, woollen mill, .silk mill, dress shirt and underwear 
plants and pen and pencil factory. 

On a hill three miles east, visible from all parts of the city, is 
Monticello, the home of Thomas Jefferson from 1770 until his 
death, now a national memorial. The house was planned by Jef- 
ferson and built under his supervision. It is one of the most in- 
teresting examples of colonial architecture. His grave is on the 
estate. Two miles beyond Monticello is Ash Lawn, home of James 
Monroe. Mirador, the girlhood home of Lady Astor, is about 
20 mi. west of the city. The site of Charlottesville was a part of 
the Castle Hill estate of Thomas Walker (1715-94). The town 
(named after Queen Charlotte) was incorporated in 1762. In 
1888 it was chartered as a city, independent of the county. It has 
a commission manager form of government. In 1779-80 about 
4,000 of Gen. John Burgoyne’s troop.s, surrendered under the con- 
vention of Saratoga, were quartered there. In June 1781 Sir 
Banastre Tarleton raided the town and vicinity, destroying the 
public records and nearh- capturing Jefferson. Jefferson owed 
his escape to the warning brought by a young Virginian soldier, 
Jack Jouett, who rode 40 mi. across rough country through the 
mght to outstrip Tarleton, after accidently getting a clue to his 
plans through conversation overheard at a tavern. 


CHARLOTTETOWN, the capital of the province of Prince 
Edward Island, Can., situated in Queen’s county, on Hillsbor- 
ough river. Pop. (1951) i5»887. It has a good harbour, and the 
river is navigable by large vessels for several miles. The export 
trade of the island centres there, and the city has regular communi- 
cation by steamer with the chief U.S. and Canadian ports, is served 
by the Canadian National railways through a ferry service and Jms 
a large terminal airport. 

Besides the government buildings and the courthouse, it con- 
tains the Prince of Wales college, supported by the province, the 
Roman Catholic college of St. Dunstan’s and a normal school. 
Among its manufactures are woollen goods, lumber, canned goods 
and foundry products; its fi.sheries are extensive and important. 
The town was founded in 1750 by the French under the name of 
Port la Joie, but under British rule it changed its name in honour 
of the queen of George III. 

CHARBI, an incantation, verses sung with supposed magical 
results, hence anything possessing powers of bringing good luck 
or averting evil, particularly articles worn with that purpose, 
such as an amulet. It is thus used of small trinkets attached to 
bracelets or chains. The word is also used, figuratively, of fasci- 
nating qualities of feature, voice or character. It is derived through 
the Fr. from the Lat. carmen, a song. 

CHARMESj FRANCIS (1848—1916), French journalist and 
politician, was born at Aurillac, Cantal, on April 21, 1848. He was 
educated at Aurillac and at the lycccs of Clermont-Ferrand and 
Poitiers. He was editor of the Journal des D 6 bats from 1872 to 
1880, and from 18S9 to 1907. During the interval he served in the 
political department of the Foreign office. He sat in the chamher 
of deputies from 1881 to 1885 and from 1889 to 1898. and in 1900 
became a senator. Charmes is, however, best known for his con- 
nection with the Revue des Deux Mondes. In 1893 he began his 
famous political writings in the Revue, and in 1907 became its 
editor. His literary and political articles were one of the features 
of French literary history during the last years of the 19th cen- 
tury. He died in Paris on Jan. 4, 1916. 

CHARMEUSE. In textiles, the proprietary name for a silk 
dress fabric of light and delicate texture suitable for gowns, party 
wraps, and such like garments for purely dress purposes, and for 
which strength and durability are not essential qualities. This 
fabric has a rich and more lustrous appearance on the face side 
than on the reverse side, which latter is of a more subdued lustre. 
This difference in lustre results from the particular weave struc- 
ture of the fabric, and the difference between the character, counts 
and number of warp and weft threads employed. A typical 
example of charmeuse consists of a very light texture developed 
by the 12-end warp-face satin weave, and produced from a grena- 
dine organzine warp, and a two-ply pure schappe silk weft, or else 
crepe de Chine twist for the warp, and schappe silk for the weft. 
Charmeuse is also sometimes developed by employing the warp- 
face satin weave in combination with a light voile foundation 
texture.^ This is produced by introducing two picks of fine and 
hard-twisted weft alternately with two picks of schappe silk weft. 
In this structure the fine picks of weft interweave with the warp 
threads in the plain weave order, that is, under and over successive 
warp threads, thereby serving to reinforce the satin weave texture 
which would otherwise be very weak and flimsy. After weaving, 
the fabric is picce-dyed and finished with the characteristic soft 
finish to which it owes its good draping qualities. (H. N.) 

CHARNAY (CLAUDE JOSEPH), Dtsmt (1828- 
French traveller and archaeologist, was bom in Fleurie 
(Rhone), studied at the Lycce Charlemagne, and in 1850 became 
a teacher in New Orleans, Louisiana. He travelled in Mexico 
under a commission from the French ministry of education, m 
1857-61; in Madagascar in 1863; in South America, particularly 
Chile and Argentina, in 1875; and in Java and Australia in i87«* 

In 1880-83 he again visited the ruined cities of Mexico. Pierre 
Lorillard of New York contributed to defray the of this 

expedition, and Chamay named a great ruined city near the 
Guatemalan boundary line Ville Lorillard in his honour. Chamay 
went to Yucatan in 1886. His works include: Lb MexiQue, sou^ 
venirs et impressions de voyage (1863) and Les Andennes 
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iu Nouveau Monde (1885; Eng. trans. 1887). He elaborated a 
ihrory of Toltec migrations and considered the prehistoric Mexi- 
can to be of Asiatic origin, because of observed similarities to 
Japanese architecture, Chinese decoration, Malaysian language 
anci t ambodian dress, etc. 

Hecueil de Voyages, etc., vol. xix (1903). 

CHARNEL HOUSE) a place for the storage of human 
boiu*", specifically that rendered necessary by the fact that many 
f row fled mediaeval cemeteries were used again and again, so that 
C.U li new burial unearthed the bones of people long dead. Charnel 
hoiiM ^ were sometimes situated in church crypts, and sometimes 
Mpjrate buildings in the churchyards; chantry chapels were 
otia^i^nnlly added. 

CHARNOCK) JOB (d. 1693), English founder of Calcutta, 
weni to India in 1655 or 1656 and soon joined the East India 
coiiip.iiiy's service. He was stationed at Cossimbazar and then at 
P;ti ii.i In 1 686 he became chief agent at Hugh. Besieged there by 
the Mok'ul viceroy of Bengal, he put the company’s goods and serv- 
ant ^ (ill board his light vessels and dropped down the river 27 mi. to 
ihc village of Sutanati, a place well chosen for the purpose of 
deicnsc. which occupied the site of what is now Calcutta. It was 
only. iKiwever, at the third attempt that Chamock finally settled 
do\u. at this spot, and the selection of Calcutta as the capital 
India was entirely due to his stubborn resolution. 

.Sn N. N. Kaye, The Annals of ike Early English Seiilement m 
liiJini iCjikutta. 1927)- 

CHARNOCK or Ciiernock, ROBERT (c. 1663-1696), 
r.p.L'li ii conspirator, was educated at Magdalen college, Oxford, 
Uvoniing a fellow of his college and a Roman Catholic priest. 
Wiieii in 1687 the dispute arose between James 11 and the fel- 
hw:- 1)1 Magdalen over the election of a president, Chamock 
UNoincii the first royal nominee, Anthony Farmer, and also the 
suu (riling one. Samuel Parker, bishop of Oxford. Almost alone 
anujiii!: I he fellows he was not driven out in Nov. 1687, and he 
betaniL' dean and then vice-president of the college under the new 
R-gitnc. but was expelled in Oct. 1688. Residing at the court of 
the Miiarts in France, or conspiring in England, Chamock and 
Sir (IfDiue Barclay appear to have been implicated in the attempt 
10 kill William HI near Tumham Green, in Feb. 1696. Barclay 
but Chamock was arrested, was tried and found guilty 
and \N.i^ hanged on March 18, 1696. 

CHARNOCKITE, in petrology a series of igneous rocks 
(origiiiiiliy described by Sir T. H. Holland J from Madras presi- 
dciuy, .^uLithcm India, and forming a well-defined petrographic 
)>r()N im c of Archaean age. The name is derived from that of the 
IouiuIlt of Calcutta, Job Chamock, whose tombstone is made of 
a typu.il member of the series. The series includes a wide range 
ot iDik types from ultrabasic pyroxenites through intermediate 
tyiies— norites and quartz-hypersthenc-diorites — to acid pyroxene- 
granites Ihe term chamockite is often specifically reserved for 
tlie acid hy)>ersthene-granite. One of the distinguishing features 
of tliL* series is the recurrence in many members of a strongly 
plcodiroic red-to-green hypersthene. The typical members of the 
series. however, show other peculiar mineralogical features; namely, 
fhe de\elopment of schiller structures, from the presence of 
minute plate- or rod-shaped enclosures disposed parallel to definite 
crystallographic planes or axes. The optical effect of these enclo- 
sures is seen in the blue opalescence of the quartz, the milky shim- 
mer of the feldspar and the bronzelike lustre of the rhombic 
pyroxene. Myrmekitic, microperthitic and antiperthitic structures 
common in the feldspars. In the soda-lime feldspars there is a 
striking tendency to absence of the usual twinning lamellae. The 
nternbers of the charnockite series frequently show a banded or 
Sneissic structure, now usually interpreted as a flow banding, the 
>^cbult of movement during the epoch of crystallization. Chemi- 
cally, the series is distinctly subalkaline, with a dominance of iron 
oxides over magnesia and lime. 

Ihi* mineralogical characters of the chamockite series, particu- 
^ *’iy the occurrence of pyroxene in the acid members and the nature 
tionf ^^”*^cituent mkroperthite, have been ascribed to consolida- 
('\ dry magmas: the investigators of some provinces 

Toi'Lc*^ Uganda) have, however, interpreted the series as igneous 
^ ki('h have acquired thdr special c^racters by recrystallization 


in deep-seated metamorphism. 

The various members are of widespread distribution and great 
petrological importance. In southern India they occur in the Nilgiri 
hills, the Shevaroys and the western Ghats, extending southward to 
Cape Comorin and reappearing in Ceylon. They occur in the Archaean 
shield of Western and South Australia and in Adelic and Enderby 
Lands Antarctica. Similar rocks are known from the Ivory coast of 
west Africa, the eastern part of Ellesmere Land; from the Cortlandt 
scries near Peekskill, N.Y.; and they recur at other localities in the 
ca-stem United States and Canada. The most noteworthy occurrences 
in the northern hemisphere arc in southwestern and western Norway, 
at Egersund and Soggendal, and over a large area in the Bergen and 
jotunheimen districts. The majority of the known occurrences of the 
charnockite series are of Archaean age, but it is probable that the 
anorthosite-charnockite scries of the Bergen- Jotunheimen districts is 
of lower Palaeozoic (Caledonian) age. (C. E. T.) 

CHARNWOOD FOREST, an upland tract in north Leices- 
tershire (q-v,), England, southwest of Loughborough. Much of it 
is barren, though there are extensive tracts of woodland. More 
than 6,000 ac. are at a height exceeding 600 ft.; the loftiest point, 
Bardon Hill, is 912 ft. 

CHAROLLES) a town of east central France, capital of an 
arrondissement in the department of Saone-et-Loire, at the con- 
fluence of the Semence Arconce, 39 mi. W.N.W. of Macon. 
Pop. (1946) 2,8 sj . 

Charolles was the capital of Charolais, which from the early 
14th century gave the title of count to its possessors. The ruins 
of their castle are on a hill near the town. In 1327 the countship 
passed by marriage to the house of Armagnac, and in 1390 it 
was sold to Philip of Burgundy. After the death of Charles the 
Bold it was seized by Louis XI of France, but in 1493 it was 
ceded by Charles VIII to Maximilian of Austria. Ultimately 
passing to the Spanish kings, its possession became disputed, until 
in 1684 it was assigned to Louis, prince de Conde, a creditor of the 
king of Spain. It was united to the French crown in 1771. There 
are stone quarries in the vicinity; the town is also the centre 
for trade in the famous breed of Charolais cattle. 

CHARON) in Greek mythology, the son of Erebus and Nyx 
(Night). It was his duty to ferry over the Styx and Acheron 
those souls of the deceased who had duly received the rites of 
burial, in payment for which service he received an obol, which 
was placed in the mouth of the corpse. He is probably a product 
of popular belief, not mentioned in Homer or Hesiod. He is repre- 
sented as a morose and grisly old man. In Etruscan he is called 
Charun, and appears as a death demon, armed with a hammer. 
Finally he came to be regarded as the image of death and the 
world below. As such he survives in the Charos, or Charontas, of 
the modem Greeks. 

See the classical dictionaries, espcciafly W. H. Roscher’s Lexikon, s,v. 

CHARONDAS) a celebrated lawgiver of Catina in Sicily. His 
date is uncertain. Some make him a pupil of Pythagoras (c. 580- 
504 B.C.); but all that can be said is that he was earlier than 
Anaxilaus of Regium (494-476), who abolished his laws, pre- 
viously in used at Regium. His laws, originally written in verse, 
were adopted by the other Chalcidic colonies in Sicily and Italy. 
According to Aristotle there was nothing special about these laws, 
except that Charondas introduced actions for perjury; but he 
speaks highly of the precision with which they were drawn up 
(Politics, ii, 12). The legal fragments attributed to him by 
Stobaeus and Diodorus are of late (neo-Pythagorean) origin. 

See Bentley, On Phalaris, which (according to B. Niese, 5.v. in 
Pauly, ReaUncyklapadie) contains the best account of Charondas; 
A. Holm, Geschizhu SicUkns, i; F. D. Gerlach, Zaleukos, Charondas, 
und Pythagoras (1858) ; also Greek Law. 

CHARPENTIER) FRANCOIS (1620-1702), French 
archaeologist and man of letters, was bom in Paris. In his ExceU 
lence de la longue frangaise (1683) he anticipated Charles Perrault 
in the famous academical dispute concerning the relative merit of 
the ancients and modems. He is credited with a share in the 
production of the magnificent series of medals that commemorate 
the principal events of the age of Louis XIV. 

CHARRIERE) ISABELLE DE (174^^1805), Swiss author, 
was Dutch by birth, her maiden name being Van Tuyll van 
Seeroskerken van Zuylen. She married in 1771 her brother’s 
tutor, St. Hyacinthe de Charri^re, and settled with him at 
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Colombier, near Lausanne. Her Lettres neuchdteloises (Amster- 
dam, 1784) offer a simple and attractive picture of French man- 
ners. This, with Caliste, ou lettres ecrites de Lausanne (2 yols. 
Geneva, 1785-S8), was analysed and highly praised by Sainte- 
Beijvc in his Portraits de femmes and in vol. iii. of his Portrtdts 
litteraircs. She wrote a number of other novels, and some political 
tracts; but is perhaps best remembered by her liaison with Ben- 
jiunin Constant (q.v.) between 1787 and 1796. 

Her letters to Constant were printed in the Revue suisse (April 
1844), her Lettres-Memoires by E 11 . Gaullieur in the same re- 
\iew in 1857, and all the available material is utilized in a mono- 
graph on her and her work by P. Godet, the editor of her Oeuvres 
completes (3 vols. 1907-09), in his Madame de Charridre et ses 
amis (2 vols., Geneva, 1906). 

CHARRON, PIERRE ( 1541-1603), French philosopher, 
was born in Paris. He entered the Church, and was appointed 
preacher in ordinary to Marguerite, wife of Henry IV. of Navarre. 
At Bordeaux he met Montaigne, W’hose intimajtc friend he became. 

In 1504 Charron publi.shed (at first anonymously, afterwards 
under the name of “Benoit Vaillant, Advocate of the Holy Faith,’* 
and also, in 1594, in his own name) Les Trois V iritis, in which 
he seeks to prove that there is a God and a true religion, that 
the true religion is the Christian, and that the true Church is the 
Roman Catholic. It is chiefly an answer to the famous Protes- 
tant work entitled Le Traite de r/tglise by Du Plessis Moniay. 
It was followed in 1600 by Discours chrestiens, a book of very 
eloquent sermons. In i6oi Charron published at Bordeaux the 
famous De la sof’csse, a complete popular system of moral philos- 
ophy. Usually it is coupled with the Essays of Montaigne, to 
which the author is under very extensive obligations in it. Charron 
suddenly stood forth as the representative of the most com])letc 
intellectual scepticism. The De la sagesse brought upon its author 
the most violent attacks. It received, however, the warm support 
of Henry IV. and of the president Pierre Jeannin (1540-1622). 

Charron's psychology is sensationalist. With sense all our knowl- 
edge commences. The soul, located in the ventricles of the brain, 
is affected by the temperament of the individual; the dry tem- 
perament brings intelligence; the moist, memory; the hot, imagi- 
nation. The immortality of the soul is the most universal of 
beliefs, but the most feebly supported by reason. As to man’s 
power of attaining truth, he plainly declares that none of our 
faculties enable us to distinguish truth from error. On a pessi- 
mistic view of human nature Charron founded a moral system that 
may be summarized as follows: Man comes into the world to 
endure; let him endure then, and that in silence. Our compassion 
should be like that of God, who succours the suffering without 
sharing in their pain. Avoid vulgar errors; cherish universal sym- 
pathy. Let no passion or attachment become too jiowerful for 
restraint. Follow the customs and laws which surround you. 
Morality has no connection with religion. Reason is the ultimate 
criterion. 

Charron holds that all religions grow from small beginnings 
and increase by popular contagion; all teach that God is to 
be appeased by prayers, presents, vows, but especially, and most 
irrationally, by human suffering. Each is said by its devotees to 
have been given by in.spiration. In fact, however, a man is a 
Christian, Jew, or Mohammedan, before he knows he is a man. 
But while he openly declares religion to be “strange to common 
sense,” the practical result at which Charron arrives is that one 
is not to sit in judgment on his faith, but to be “simple and 
obedient,” and to allow himself to be led by public authority. 
Another rule is to avoid superstition, which he defines as the be- 
lief that God is like a hard judge, and that therefore He must 
be flattered and importuned, and won over by pain and sacrifice. 
True piety is the knowledge of God and of one’s self, the latter 
knowledge being necessary to the former. It leads to spiritual 
worship; for external ceremony is merely for our advantage, not 
for His glory. Charron is thus the founder of modern secularism. 
His political views are neither original nor independent. He pours 
scorn on the common herd, declares the sovereign to be the source 
of law, and asserts that popular freedom is dangerous. 

A summary and defence of the Sagesse appeared in z6o6. In z6o7 


Michel de la Rochcmaillet prefixed to an edition of the Sagesse a Life. 
His complete works, with this Life, were published in 1635. An cxcck 
lent abridgment of the Sagesse is given m Tennemann’s Philosophy 
vol. ix. ; an edition with notes by A. Duval appeared in 1824. ' 

See H. T. Buckle, Jniro, to History of Civilisation in England, vot 
ii. p. IQ (1869) ; Abbe Lezat, De la pridscation sous Henri IV, (1871) • 
Liekscher, Charron u. sein Werk, De la sagesse (Leipzig, 1890) ; j 
Owen, Skeptics of the French Renaissance (1893) : W. £. H. Leckv 
Rationalism in Europe (new cd. 1910) ; J. B. Sabri6, De Vhumanhriie 
au rationalisme, Pierre Charron (1913) \ ]• M. Robertson, A Short 
History of Free Thought, vol. i. p. 480 (3rd. ed. 1915). 

CHARRUA, an almost extinct tribe of South American In. 
dians, wild and warlike, formerly ranging over Uruguay and part 
of southern Brazil. They were dark and heavily built, fought on 
horses and used the bolas or weighted lasso. 

CHART. A chart is a marine map intended specially for the 
use of the .seaman, to assist him to navigate seas and oceans, to 
sail from port to port and by its means to ascertain the position 
of a ship with reference to the land, the direction in which to steer, 
the distance to sail and the dangers to avoid. The water area 
on charts is studded with numerous small figures; these arc the 
soundings, indicating in fathoms or in feet or in a combination of 
the two (as shown in the title of the chart) at mean low water 
spring tides the depth of water at any particular position. Chans 
show the nature of the sea bottom, the irregularity in its charac- 
ter and give information of the greatest importance to the manner. 
No matter how well the land may be surveyed a chart is jirac- 
tically valueless unless soundings arc shown. 

The British admiralty charts are compiled, dra^m and puh. 
lished by the hydrographic department. This departmeiii a^ es- 
tablished under Earl Spencer by an Order in Council in 1 79; L(jn- 
sisted of the hydrograpber, one assistant and one draught sn:.)n. 
The first hydrographer was Alexander Dalrymplc, a gentleman in 
the East India Company's service; on his supersession iri 
the office of hydrographer was filled by Captain Thomas flurd 
R.N., and has since been held by officers of the Royal \:jvy, 
amongst whom may be mentioned Admirals Sir Edward Parry 
Francis Beaufort and Sir William Wharton. At the present time. 
1928, the department con.»;ists of the hydrographer, 15 naval 
assistants, 23 chief cartographers, and cartographers, 57 clrauglit?- 
men and 38 clerical staff, apart from the numerous engravpr^ 
jirintcrs, etc., who arc employed in the final stages of preparing 
the work for publication. 

Charts prepared by the hydrographic department and piiUli^hcl 
by order of the Lords Commissioners of the Admiralty are 
piled from the labours of British naval officers employed in the 
surveying service, also from surveys made by the Royal Australian 
Navy, Royal Indian Marine, South African Naval Ser\'ite and 
contributions from officers of the Royal navy and merraiiiile 
marine. Generally speaking each maritime nation is con.sidcrcd 
to be responsible for the charting of its own coastal waters and 
those of its dependencies; the majority of these have efficient and 
well-organized hydrographic offices, carry out their own surveys 
and publish charts for the use of seamen. There is a fret* inter- 
change of hydrographic information as between nations and fiircien 
government charts are utilized and incorporated in various charts 
and publications produced by the British Admiralty, acknowl- 
edgment of the source of the information being made in the title 
of the chart. Admiralty charts, which are published with the view 
of meeting the wants of the seaman in all parts of the world, may 
be classed under five heads, viz., ocean, general, coastal, harbour 
and physical charts; they are constructed on either niercatoror 
gnomonic projection according to scale and locality. After prepara- 
tion at the hydrographic department they are engraved on copptf 
plates which thereafter become the original printing medium an 
which are in constant correction due to the absolute necessity 
that the latest information should be available. ^ 

The depth of the sea is obtained by sounding line, wire or^ 
sonic methods; all soundings are reduced to mean low water spriW 
tides. The times and heights of the tides with the direction an 
the velocity of the tidal streams arc also ascertained. The ong* 
surveys drawn by the surveyors afloat arc forwarded to 
Admiralty and form the basis of the published charts. The oc 
and general charts are compiled and drawn at the hydt<^S^^^ 
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tv COURUSV or THI NVfMIlie iOClSTT Or AMBHICA 


The world in two hemispheres, from the atlas op 7 charts SY MARTINES of MESSINA (I5S2). SHOWING THE EXTENT OF MANI- 
TIME DISCOVERY AT THAT DATE. THE AUSTRALIAN CONTINENT WAS STILL **TERRA INCOGNITA.’* 


drparlnicnt ; original documents, existing charts, latest surveys and and afloat. It is not often realized that the hydrographic surveyor 
iiuips have all to be consulted and their compilation requires has to combine the work of the land surveyor with his own. 
expiTit iii c and judgment, for the compnler bus to decide what to Instruments^ — ^The following are the principal instruments 
firtiit, what to insert, and to arrange the necessary work in such a required for use in the held and it should be noted that various 
rnaiuiLT that full information is given to the seaman. A very slight scientific inventions of great benefit to the surveyor, and of which 
error in:iy lead to great disaster and every symbol on the chart full advantage has already been taken, were designed and per- 
niu'?i he (l(‘lim.*ated with great care. No pains are spared in the fected during the World War, 1914-18. 

tiiort to lay before the public the labours of the hydrographic Theodolites {q-v,) in current use (1928) are 4 in., 5 in. and 6 in. 
survi vors mid explorers not only of England, but of all the mari- The majority of these are micrometer theodolites reading to 10 
tiiriL world, to reduce their various styles into a comprehensive seconds. The use of the theodolite for astronomical and tache* 
and to furnish the seaman with a guide of which he may ometer work is now universal, 
tike lull advautage. Certain abbreviations are used on charts and Sextants for observing with stand and artificial horizon are still 
arc fully described in a special publication. supplied and improvements in this instrument have been adopted; 

Tlit rc are still enormous areas which arc unsurveyed or not amalgamated troughs consisting of gold-covered plates on which 
surv('V(‘d in sufficient detail for modern requirements. Charts of a thin film of mercury is floated have superseded the old artificial 
dust lo. aliiics are usually drawn in hairline so that the experienced horizon consisting of a mercury bath; the new pattern is far less 
f'carniiii at a glance that caution is necessary. The charts sensitive to earth tremors. This instrument for work on shore is 
to the public are correct at the time of publication and are now to a great extent superseded by other more precise and com- 
b'pt (urrrcifd for newly reported dangers, changes in character pact instruments. 

I«»i=iijun of lights and buoys, recent publications of foreign Astrolabe d prisme, a very precise instrument, is one of 
iPmruninits, etc., this information being supplied gratis to the these. It is used for finding position and enables altitudes of any 
ipiidliv in the Admiralty notices to mariners which are published stars at the altitude of 45** or 60® to be observed. The latest form 
Charts are supplemented by the '^sailing directions” cov- of astrolabe enables observations of stars to be easily and ac- 
' le tables, curately made as follows with the 60® instrument— one step of 

* nautical 7i' on either side of 60®, that is 3 observations of 59® 52^, 60®, 

in which 60® 07i' can be taken of one star. With the 45® instrument — 

c. four steps of 5' on either side of 45®, that is ix observations of 

44® 35', 44® 40', 44® 4S'i 44® 5 ^, 44® 55', 45®, 45® 05', 45® 10'. 45® 
15', 45® 20', 45® 25'— can be taken of one star. The great rdvan- 
hydrographic surveying has since the termination of the tage of this instrument is that with one setting up of the instru- 

in i()i^ steadily progressed in adopting the latest methods and ment and without a number of necessary readjustments, as in a 

^^i^umcnts which have become available to the survevor ashore theodolite, both time and latitude can be determined, provided of 


I Ik I tie whole of the navigable portion of the globe, ti 
III Admiralty list of wireless time signals, th 

j inanar distance tables, ocean passages of the world, 
I ^ information regarding winds and currents, el 
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Portion of a chart of the channel islands, showing the island of alderney and the dangerous rocks known as THR 

CASOUFTS. THE FIGURES GIVE SOUNDINGS IN FATHOMS 

course that the best and latest method of obtaininff error of the reefant^ar protractors, drcvhiT brass protractors, nuttkematical 


time used (i.e,, wireless time signals) is adopted. 

When it is found necessary to measure bases the hydrographic 
surveyor uses the 500 ft. steel measuring tape and is provided with 
the Kew standardization certificate. In surveying abroad where no 
local triaiigulation exists, the accurate measurement of a base is 
recognized as a most important step, second only to a satisfactory 
base extension. Tacheometers and tacheometer slaves marked 
according to the Admiralty pattern arc used for measuring dis- 
tances up to over 2.000 ft. where extreme accuracy is not neces- 
sary. One-metre base range-finders are useful in measuring 
short bases for plans of harbours, etc., when time or circumstances 
do not permit of a more accurate method. 

Sounding Sextants differ from ordinary sextants in being lighter 
and handier; the arc which is of brass is cut to minutes, reading 
to large angles of as much as 140** and fitted with a telescope of 
high power. 

Station Pointer is in constant use for all kinds of plotting: it 
enables the observer’s position to be fixed by two angles between 
three objects suitably placed, the centre of the instrument indi- 
cating the observer’s position when set and applied to the plotting 
sheet. 

Sun Signals for reflecting the rays of the sun to distance stations 
for the purpose of obtaining accurate angles and measurements. 
The most convenient form is Gallon’s Sun Signal, which is easy 
to operate, compact and portable. 

In addition pocket awroid barometers for topographical pur- 
poses, prismatic compasses, patent logs, Lucas sounding machines, 
both large and small, James’s submarine sentry, tacheometer 
slaves, etc., are also required. For chart room use graduated brass 
scales, steel straight edges, beam compasses of various lengths, 


drawing instruments, weights, drawing boards and paper arc 
required. 

MARKS AND BEACONS 

Every survey must have fixed objects which are first plotted 
on the sheets, technically known as “points.” Natural marks of 
all kinds are utilized, but these must be supplemented by white- 
wash marks, cairns, flags, etc. On low coasts and islets flag statis 
upwards of 100 ft. high made of several spars lashed togfiher 
must sometimes be erected in order to get the necessary range 
of vision. A fixed beacon can be erected jn shallow water by 
constructing a tripod of spars about 45 f 17 long. The heads of 
two of them are lashed together and the heels kept open at a 
distance by a plank nailed at about $ ft. above the heels the 
spars. These are taken out by three boats and the third tripod leg 
lashed in position on the boats, the heel in the opposite direction 
to the other two. The first two legs, weighted, are let go together; 
using the third leg as a prop, the tripod is hauled into positio 1 ano 
secured by guys and by additional weights. A vertical pole with 
hamboo and flag, the heel being weighted, is lashed to the 

Floating Beacons. — ^These as a rule are specially construct^ 
to carry a flag 12 to 16 ft. square on a bamboo from 3c to 35 
long. TTie beacon is secured to an anchor by means of chain or 
wire moorings and is visible under good conditions for a distant 
of about 10 miles. A beacon has been moored by sounding wire a 
depths of 3,000 fathoms with a weight of 100 Ib. 

Fixing. — In nautical surveying a thorough knowledge of^ 
principles involved in a station-pointer fix is essential. The 
of fixing by two angles between three fixed points is 
known as the “two-circle method, “ but there are really ^ 
circles involved. The “station-pointer” is the instrument used for 
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plotting fixes. Its constniction depends upon the fact that angles 
subtended by the chord of a segment of a circle measured from 
anv point in its circumference are equal. The lines joining three 
iixcd points form the chords of segments of three circles, each of 
passes through the observer's position and two of the fixed 
points. The more rectangular the angle at which the circles inter- 
^(>ct each other, and the more sensitive they are, the better will be 
the tix; one condition is useless 
v/ithout the other. A circle is 
* sf n.sitive” when the angle be- 
the two objects responds 
rccidily to any small movement 
of ihc observer towards or away 
from the centre of the circle 
{)as.M‘ng through the observer’s 
position and the objects. This is 
most markedly the case when 
one object is very close to the 
observer and the other very dis- 
tant, but not so when both ob- 
jects are distant. In the accom- 
pain inp diagrams A, B, C are the 
objt'i is. and X the observer. Fig. x shows the circle passing 
through C, B and X, cutting the circle ABX at a good angle, and 
therefore fixing X independently of the circle CAX, which is 
les.' sensitive, but being nearly tangential they give no cut with 
each other. The third cuts both at right angles; it is, however, 
tar k'dS sensitive, and for that reason if the right and left hand 
oiijt't ts are both distant the fix must be bad. In such a case as 
ihis because the angles CBX, BXA are both so sensitive, and 
ihr ai'i'uracy of the fix de|)ends on the precision with which the 
ancle CXA is measured, that 
angle .should be observed direct, 
luge t her with one of the other 
aiichs composing it. Fig. 3 rep- 
re.'.etiLs a case where the points 
are badly disposed, approaching 
the condition known as **on the 
nn k /' passing through the three 
jMjjiits. All three circles cut one 
ainvdicr at such a fine angle as to 
gi\'c a very poor fix. The centre of the station-pointer could be 
ni(i\ed considerably without materially affecting the coincidence 
01 the legs with the three points. To avoid a bad fix the following 
riilfh are safe. 

('bouse objects disposed as follows: (a) One outside object dis- 
lani and the other two near, the angle between the two near ob- 
b(‘ing not less than 30® or more than 140®. The amount of 
ihe angle between the middle and distant object is immaterial. 

I'lie three objects nearly in a straight line, the angle between 
im> two being not less than 30®. (c) The observer’s position being 
in-ide the triangle formed by the objects. 

A iix on the line of two points in transit, 

^itb an angle to a third point, becomes 
niore sensitive as the distance between the 
transit points increases relatively to the 
distance between the front transit point 
i»nd the observer; the more nearly the 
angle to the third point approaches a right 
angle, and the nearer it is situated to the 
okserver, the better the fix. If the third 
pnini is at a long distance, small errors 
either of observation or plotting will affect the result considerably. 

Tracing-paper ansulrers ei^actly the same purpose as the station- 
pointer. Tlie angles are laid off from a centre representing the 
position, and the lines brought to pass through the points as before, 
^nis ha.s often to be used, as when points are close together on a 
sniall scale the central part of the station-pointer will often hide 
fhem and prevent the use of the instrument. The use of tracing- 
Papor permits any number of angles to different points to be laid 
down on it, which under certain conditions of fixing is sometimes 
^ advantage. 





BaseSi^Marine surveys are founded upon triangulation and 
measured bases of some description, yet when plotted irregularly 
the system of triangles is not always apparent. The iriangulation 
ranges from the rough triangle of a running survey to the carefully 
formed triangles of detailed surveys. The measured base for an 
extended survey is prbvisional only, the scale resting ultimately 
mainly upon the astronomical position observed as its extremes. 
In the case of a plan the base is absolute. The main triangulation 
establishes a series of points known as main stations, from which 
and to which angles are taken to fix other stations. A sufficiency 
of secondary stations enables the detail of the chart to be filled in 
between them. The points embracing the area to be worked on, 
having been plotted, are transferred to field boards, upon which 
the detail of the work in the field is plotted; when complete the 
work is traced and re-transferred to the plotting sheet, which is 
then inked in as the finished chart, and is graduated on the gno- 
monic projection on the astronomical positions of two points 
situated near opposite comers of the chart. 

The kind of base ordinarily used is one measured by a steel 
tape of 100 or 500 ft. length on flat ground of convenient length, 
between two points visible from one another and so situated that 
a triangulation can be extended from them to embrace other points 
in the survey. The error of the steel tape is noted before leaving 
the ship, and again on returning, by comparing its length with a 
standard. The correction so found, also corrections for tempera- 
ture, sag, etc., are applied to obtain the final result. A masthead 
angle base is at times useful for small plans, etc., when circum- 
stances do not permit of a base being measured on shore. The 
height of the masthead to the water line being known the simple 
calculation necessary to obtain the distance is easily computed. 

Astronomical Base. — ^The difference of latitude between two 
stations visible from each other and nearly in the same meridian, 
combined with their true bearings, gives an excellent base for an 
extended triangulation; the only drawback to it is the effect of 
local attraction of masses of land in the vicinity on the pendulum, 
or, in other words, on the mercury in the artificial horizon. The 
base stations should be as far apart as possible, in order to mini- 
mize the effect of any error in the astronomical observations. The 
observation spots would not necessarily be actually at the base 
stations, which would probably be situated on summits at some 
little distance in order to command distant views. In such cases 
each observation spot would be connected with its corresponding 
base station by a subsidiary triangulation, a short base being meas- 
ured for the purpose. If possible, the observation spots should be 
east or west of the mountain station from which the true bearings 
are observed. 

If the base stations A and B are so situated that by reason of 
distance or of high land intervening they are invisible from one 
another, but both visible from some main station C between them, 
when the main triangulation is completed, the ratio of the sides 
AC, BC can be determined. From this ratio and the observed 
angle ACB, the angles ABC, BAC can be found. The true bearing 
of the lines AC or BC being known, the true bearing of the base 
stations A and B can be deduced. 

Extension of Base . — K base of any description is seldom long 
enough to plot from directly, and in order to diminish errors of 
plotting it is necessary to begin on the longest side possible so as 
to work inwards. A short base measured on flat ground will give 
a better result than a longer one measured over inequalities, pro- 
vided that the iriangulation is carefully extended by means of 
judiciously selected triangles, great care being taken to plumb the 
centre of each station. To facilitate the extension of the base in 
as few triangles as possible, che base should be placed so that there 
are two stations, one on each side of it, subtending angles at them 
of from 30® to 40®, the distances between which, on being cal- 
culated in the triangles of the quadrilateral so formed, will consti- 
tute the first extension of the base. Similarly, two other stations 
placed one on each side of the last two will form another quad- 
rilateral, giving a yet longer side, and so on. 

Biaiii TriangttlatiOfL.---The angles to be used in the main 
triangulation scheme must be very carefully observed and the 
theodolite placed exactly over the centre of the station Main 
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angles are usually repeated several times by resetting the vernier 
at intervals equidistant along the arc, in order to eliminate instru- 
mental errors as well as errors of observation. The selection of an 
object suitable for a zero is important. It should, if possible, be 
another main station at some distance, but not so far or so high 
as to be easily obscured, well defined, and likely to be permanent. 
Angles to secondary stations should be repeated. Rough sketches 
from all stations with angles are of great assistance in identifying 
objects from different points of view. 

False Station. — When the theodolite cannot for any reason 
be placed over the centre of a station, if the distance be measured 
and the theodolite reading of it be noted, the observed angles may 
be reduced to what they would be at the centre of the station. 
False stations have frequently to be made in practice; a simple 
rule to meet all cases is of great assistance to avoid the possibility 
of error in applying the correction with its proper sign It may 
very easily be found as follows. 

Rule . — Put down the theodolite reading which it is required to 
correct (increased if necessary by 360®), and from it subtract the 
theodolite reading of the centre of the station. Call this remainder 
6, With Bsls a “course” and the number of feet from the theodolite 
to the station as a “distance,” en- 
ter the traverse table and take 
out the greater increment if 6 lies 
between 45” and 135®, or be- 
tween 225® and 315®, and the 
lesser increment for other angles. 

The accompanying diagram (fig. 

4) will assist the memory. Refer 
this increment to the “table of 
subtended angles by various 
lengths at different distances” 

(using the distance of the object 
observed) and find the corre- 
sponding correction in arc, which 
mark + or — according as B is 
under or over 180®. Apply this correction to the observed theodo- 
lite angle. A “table of subtended angles” is unnecessary if the 
formula 



Angle in seconds 


Number of feet subtended X 34 
Distance of object in sea miles 


be used instead. 

The difference of the reciprocal true bearings between two 
stations is called the “convergcncy.” The formula for calculating 
it is: Conv. in minutes » dist. in sea miles X sin. Merc, bearing X 
tan. mid. lat. Whenever true bearings are used in triangulation, 
the effect of convergency must be considered and applied. In 
north latitudes the southerly bearing is the greater of the two, and 
in south latitudes the northerly bearing. The Mcrcatorial bearing 
between two stations is the mean of their reciprocal true bearings. 

Triangulated Coast Survey* — ^After a preliminary run over 
the ground to note suitable positions for stations on prominent 
headlands, islands and summits not too far back from the coast, 
and, if no former survey exists, to make at the same time a rough 
plot of them by compass and patent log, a scheme must be formed 
for the main triangulation with the object of enclosing the whole 
survey in as few triangles as possible, regard being paid to the 
limit of vision of each station due to its height, to the existing 
meteorological conditions, to the limitations imposed by higher 
land intervening, and to its accessibility. The triangles decided 
upon should be well-conditioned, taking care not to introduce an 
angle of les*! than 30® to 35®, which is only permissible when the 
two longer sides of such a triangle are of nearly equal length, and 
when the determination of this length does not depend on the 
short side.* In open country the selection of stations is a com- 
paratively easy matter, but in country densely wooded the time 
occupied by a triangulation is largely governed by the judicious 
selection of stations quickly reached, sufficiently elevated to 
command distant views, and situated on summits capable of being 
readily cleared of trees in the required directions, an all-round 
view being, of course, desirable though not always attainable. 


positions of secondary stations will also generally be decided upon 
during the preliminary reconnaissance. The object of these sta- 
tions is to break up ^e large primary triangles into triangles of 
smaller size, dividing up the distances between the primary sta- 
tions into suitable lengths; they are selected with a view to greater 
accessibility than the latter, and should therefore usually ^ near 
the coast and at no great elevation. Upon angles from these will 
depend the position of the coastline marks, to be erected and 
fixed as the detailed survey of each section of the coast is taken 
in hand. The nature of the base to be used, and its position in 
order to fulfil the conditions specified under the head of Bases 
must be considered, the base when extended forming a side of one 
of the main triangles. It is immaterial at what part of the survey 
the base is situated, but if it is near one end, a satisfactory check 
on the accuracy of the triangulation is obtained by comparing the 
length of a side at the other extreme of the survey, derived by 
calculation through the whole system of triangles with its length 
deduced from a check base measured in its vicinity. It is generally 
a saving of time to measure the base at some anchorage or harbour 
that requires a large scale plan. The triangulation involved in ex- 
tending the base to connect it with the main triangulation scheme 
can thus be utilized for both purposes, and while it is being cal- 
culated and plotted the survey of the plan can be proceeded with. 
The bearings are observed at both ends of the survey and at other 
selected stations and the results subsequently compared. Astro- 
nomical observations for latitude and longitude are obtained at 
observation spots near the extremes of the survey and arc con- 
nected with the primary triangulation; they are usually disposed 
at intervals of from 100 to 1 50 m., and thus errors due to a tri- 
angulation carried out with theodolites of moderate diameter do 
not accumulate to any serious extent. 

Calculating the Triangulation* — The triangles as observed 
being tabulated the angles of each triangle are corrected to bring 
their sum to exactly 180®. We must expect to find errors in the 
triangles, but under favourable conditions they will only amount 
to a few seconds. In distributing the errors we must consider the 
conditions under which the angles were observed; failing any 
particular reason to assign a larger error to one angle than to an- 
other, the error must be divided equally. The various quadri- 
laterals and polygons are then adjusted to make the whole trian- 
gulation as rigid as possible and bring the whole network into 
agreement. The length of base being determined, the sides of all 
the triangles involved are calculated by the ordinary rules of 
trigonometry. Starting from the true bearing observed at one 
end of the survey, the bearing of the side of each triangle that 
forms the immediate line of junction from one to the other is 
found by applying the angles necessary for the purpose in the 
respective triangles, not forgetting to apply the convergency be- 
tween each pair of stations when reversing the bearings. The bear- 
ing of the final side is then compared with the bearing obtained by 
direct observation at that end of the survey. The difference is 
principally due to accumulated errors in the triangulation; half of 
the difference is then applied to the bearing of «ach side. Convert 
these true bearings into Mercatorial bearings by applying half the 
convergency between each pair of stations. With the lengths of 
the coimecting sides found from the measured base and their 
Mercatorial bearing, the Mercatorial bearing of one observation 
spot from the other is found by middle latitude sailing. Taking 
the observed astronomical positions of the observation spots and 
first reducing their true difference longitude to departure, as 
measured on a spheriod from the formula 


Dep. 


T.D. long. 


No. ft. in I m. of long. 
No. ft. in X m. of lat* 


then with the d. lat. and dep. the Mercatorial true bearing 
distance between the observation spots is calculated by middle 
latitude sailing, and compared with that by triangulation and 
measured base. To adjust any discrepancy, it is necessary to con- 
sider the probable error of the observation for latitude and 
ian distance; within those limits the astronomical positions 
safely be altered in order to harmonize the results; it is more 
portant to bring the bearings into close agreement than toe 
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distance. From tbe amended astronomical position the Mercatorial 
irut‘ bearings and distance between them are re-calculated. The 
(iidt rence between this Mercatorial bearing and that found from 
ihc triangulation and measured base must be applied to the bearing 
01 each side to get the final corrected bearings, and to the loga- 
rirhm of each side of the triangulation as originally calculated must 
bt> added or subtracted the difference between the logarithms of 
thr <listance of the amended positions of the observation spots 
and Lbe same distance by triangulation. 

Calculating Intermediate Astronomical Positions. — ^The 
latitude and longitude of any intermediate main station may now 
bt uilculated from the finally corrected Mercatorial true bearings 
and lengths of sides. The difference longitude so found is what 
it would be if measured on a true sphere, whereas we require it 
as measured on a spheroid, which is slightly less. The correction 

Tsd. long. ■ — must therefore be subtracted; or the 

150 

difference longitude may be found direct from the formula 

No. ft. in I m. of lat. „ - .... ... 

Dci>. FI . From the foregoing it is seen that 

‘ ^ No. ft. m I m. of long. 

in n triaiigulation for hydrographical purposes both the bearings 
of the sides and their lengths ultimately depend almost entirely 
iipiiii the a.stronomical observations at the extremes of the survey; 
the observed true bearings and measured base are consequently 
more in the nature of checks than anything else. It is obvious, 
ihcieiorc, that the nearer together the observation spots, the 
greater effect will a given error in the astronomical positions 
have ui)on the length and direction of the sides of the triangula- 
tioii. at)d in such cases the bearings as actually observed must not 
hi' aliercd to any large extent when a trifling change in the astro- 
iioiiiiLal positions might |)erhaps effect the required harmony. 
For the reasons given under Astronomical Base, high land near 
ohs rvation spots may cause very false results, which may often 
nurumt for discrepancies when situated on opposite sides of a 
mountainous country. 

Plotting. — Great care is requisite in projecting on paper the 
[loint? uf a survey. The paper should be allowed to stretch and 
shrink as it pleases until it comes to a stand, being exposed to the 
:iir for four or five hours daily, and finally well flattened out by 
ht'inc placed on a table with drawing boards placed over it heavily 
weiuhted. If the triangulation and co-ordinates have been calcu- 
lated beforehand throughout, it is more advantageous to plot by 
co-ordiiuilcs or distances rather than by chords. The main sta- 
Lions are thus got down in less time and with less trouble, but these 
are only a small proportion of the points to be plotted, and if 
chords or distances are used long lines must be ruled between the 
stations a.s zeros for plotting other points by chords. In ruling 
thtsc lines care must be taken to draw them exactly through the 
centre of the pricks denoting the stations, but, however, carefully 
drawn, there is liability to slight error in any line projected to a 
point lying beyond the distance of the stations between which the 
wri, line is drawn. In plotting by distances, therefore, all points 
fiiat will subsequently have to be plotted by chords should lie 
well within the area covered by the main triangulation. Three 
disianres must be measured to obtain an intersection of the arcs 
rutting each other at a sufficiently broad angle; the plotting of the 
uiain st.-itions once begun must be completed before distortion of 
ll'p ])aper can occur from change in the humidity of the atmos- 
phtTt*. Plotting, whether by distance or by chords, must be begun 
a.s long a side as possible, so as to plot inwards, or with de- 
creasing distances. In plotting by chords it is important to 
rcmcniher in the selection of lines of reference (or zero lines), 
ihat should be preferred which makes the smallest angle with 
Inc knt to be projected from it, and of the angular points those 
St to the object to be projected from them, 
iffegular Methodi of Plottings — ^In surveys for the ordinary 
purposes of navigation, it may happen that a regular system of 
cannot be carried out; the judicious use of the ship 
siKh cases is often essential, and with proper care excellent 
csults may be obtamed. A few examples will best illustrate some 
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of the methods used, but circumstances vary in every survey. 
Fixing a position by means of the “back-angle” is one of the most 
ordinary expedients. Angles having been observed at A, to the 
station B, and certain other fixed points of the survey, C and D 
for instance; if A is shot up from B, at which station angles to the 
same fixed points have been observed, then it is not necessary to 
visit those points to fix A. For instance, in the triangle ABC, two 
of the angles have been observed, and therefore the third angle at 
C is known (the three angles of a triangle being equal to iSo''), 
and it is called the “calculated or back-angle from C.” A necessary 
condition is that the receiving angle at A, between any two lines 
(direct or calculated), must give a good cut; also the points from 
which the “back-angles” arc calculated should not be situated 
at too great distances from A, relatively to the distance between 
A and B. A station may be plotted by laying down the line to it 
from one station, and then placing on tracing-paper a number of 
the angles taken at it, including the angle to the station from which 
it has been observed. If the points to which angles are taken are 
well situated, a good position is then obtamed. Sometimes the 
main stations must be carried on with a point plotted by only two 
angles. An efiort must he made to check this subsequently by 
getting an “angle back” from stations dependent upon it to some 
old well-fixed point; failing this, two .stations being plotted with 
two angles, pricking one and laying down the line to the other will 
afford a check. A well-defined mountain peak, far inland and 
never visited, when once it is well fixed is often invaluable in 
carrying on an irregular triangulation, as it may remain visible 
when all other original points of the survey have disappeared, and 
“back-angles” from it may be continually obtained, or it may be 
used for plotting on true bearing lines of it. In plotting the true 
bearing of such a peak, the convcrgency must be found and applied 
to get the reversed bearing, which is then laid down from a 
meridian drawn through it ; of the reversed bearing of any other 
line already drawn through the peak being known, it may simply 

be laid down with that as a zero. 
A rough position of the spot 
from which the true bearing was 
taken must be assumed in order 
to calculate the convergcncy. Fig. 

5 will illustrate the foregoing re- 
marks. A and B are astronomical 
observation spots at the extremes 
of a survey, from both of which 
the high inaccessible peak C is 
visible. D, E, F are intermediate 
stations; A and D, D and £, £ 
and F, F and B being respec- 
tively visible from each other. G 
is visible from A and D. and C 
is visible from all stations. The 
latitudes of A and B and meridian distance between them being 
determined, and the true bearing of C being obserwd from both 
observation spots, angles are observed at all the stations. Calculat- 
ing the spheroidal correction from the formula, correction «d. 

long. — — and adding it to the true (or chronometric) 
ISO 

d. long, between A and B to obtain the spherical d. long.; with this 
sj^erical d. long, and the d. lat., the Mercatorial true bear- 
ing and distance is found by middle latitude sailing (which 
is an equally correct but shorter method than by spherical 
trigonometry, and may be safely used when dealing with the 
distances usual between observation spots in nautical surveys). 
The convergency is also calculated, and the true bearing of A 
from B and B from A are thus determined. In the plane triangle 
ABC the angle A is the difference between the calculated bearing 
of B and the observed bearing of C from A. The distance AB 
having been calculated, the side AC is found. Laying down AC 
on the paper on the required scale, D Is plotted on its direct shot 
from A. and on the angle back from C, calculated in the triangle 
ACD. G is plotted on the direct shots from A and D, and on the 
angle back from C, calculated either in the triangle ACG or GCD. 
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The (lerfcct intersection of the three Unes at G assures these four 
points being correct. E. F and li are plotted in a similar manner. 
The fioints depend on calculated angles, and except for the first 
four points we have no check, either on the accuracy of the angles 
obsrr\’ed in the field or on the plotting. Another well-defined ob- 
ject in such a position, for instance as Z, visible from three or 
more stations, would afford the necessary check, if lines laid off to 
it from as many stations as possible gave a good intersection. If 
no such point, however, exists a certain degree of check on the 
angles observed is derived by applying the sum of all the calculated 
angles at (' to the true bearing of A from C (found by reversing 
observed bearing of C from A with convergency applied), which 
will give the bearing of B from C. Reverse this bearing with con- 
vergency applied, and compare it with the observed bearing of C 
from B. If the discrepancy is but small, it will be a strong pre- 
sumption in favour of the substantial accuracy of the work. If 
the calculated true bearing of B from A be now laid down, it is 
very unlikely that the line will pass through B, but this is due 
to the discrepancy which must always be expected between astro- 
nomical positions and triangulation. If some of the stations be- 
tween A and B require to be placed somewhat closely to one an- 
other, it may be desirable to obtain fresh true bearings of C instead 
of carrying on the original bearing by means of the calculated 
angle. In all cases of irregular plotting the ship is very useful, 
especially if she is moored taut without the swivel, and angles are 
observed from the bow. Floating beacons also assist an irregular 
triangulation. 

Sketch Surveys. — Surveys of various degrees of accuracy are 
included among sketch surveys. The roughest description is the 
running survey, when the work is done by the ship steaming along 
the coast, fixing points, and .sketching in the coast-line by bearings 
and angles, relying for her position upon her courses and distances 
as registered by patent log, necessarily regardless of the effect of 
wind and current and errors of steering. At the other extreme 
comes the modified running survey, which in point of practical 
accuracy falls little short of that attained by irregular triangula- 
tion. Some of these modifications will be brielly noticed. A 
running survey of a coast-line between two harbours, that have 
been surveyed independently and astronomically fixed, may often 
be carried out by fixing the ship on the points already laid down 
on the harbour surveys and shooting up prominent intermediate 
natural objects, assisted by theodolite angles. Theodolite lines to 
the ship and floating beacons suitably placed, materially increase 
the value of any such work. A sketch survey of a coast upon which 
it is impossible to land may be carried out by dropping beacons 
at intervals of about 8 m., well out from the land and placed 
abreast prominent natural objects called the “breastmarks,” which 
must be capable of recognition from the beacons anchored off the 
next “breastmark” on either side. The distance between the bea- 
cons is found by running a patent log both ways, noting the time 
occupied by each run; if the current has remained constant, a 
i^olerably good result can be obtained. At the first beacon, angles 
are ob^rved between the second beacon and the two “breast- 
marks,** and “intermediate** mark, and any other natural object 
which will serve as points.*’ At the second beacon, angles are 
observed between the first beacon and the same objects as before. 
Plotting on the line of the two beacons as a base, all the points 
observed can be pricked in on two shots. At a position about mid- 
way between the beacons, simultaneous angles are observed to all 
the points and laid off on tracing-paper, which will afford the 
necessary check, and the foundation is thus laid for filling in the 
detail of coast-line, topography, and soundings off this particular 
stretch of coast. Each section of coast is complete in itself on ite 
own base; the weak point lies in the junction of the different sec- 
tions, as the patent log bases will not agree precisely, and the 
scales of adjacent secUons are liable to be slightly different. This 
is obviated, as far as possible, by fixing on the points of one section 
and shooting up those of another, which will check any great 
irregularity of scale creeping in. The bearing is preserved by 
getting occasional true bearing lines at the beacons of the most 
distant point visible. In all cases of using angles from the ship 
under weigh, .several assistants are necessary, so that the principal 


angles may be taken simultaneously, the remainder being con< 
nected immediately afterwards with zeros involving the smallest 
possible error due to the ship not being absolutely stationary 
these zeros being included amongst the primary angles. When 
close to a beacon, if its bearing is noted and the distance in feet 
obtained from its elevation, the angles are readily reduced to the 
beacon itself. Astronomical positions by twilight stars keep a 
check upon the work. 

Sketch Surveys by Compass Bearings and Vertical 

Angles.. — In the case of an island culminating in a high, well, 
defined summit visible from all directions, a useful and accurate 
method is to steam round it at a sufficient distance to obtain a true 
horizon, stopping to make as many stations as may be desirable, 
and fixing by compass bearing of the summit and its vcrtiral 
angle. The height is roughly obtained by shooting in the summit 
from two positions on a patent log whilst approaching it. With 
this approximate height and Lecky’s vertical danger angle tables 
each station may be plotted on its bearing of the .summit. From 
these stations the island is shot in by angles between its tangents 
and the summit, and angles to any other natural features, plotting 
the work as we go on any convenient scale which must be con- 
sidered only as provisional. On completing the circuit of the island, 
the true scale is found by measuring the total distance in imhes 
on the plotting sheet from the first to the last station, and dividing 
it by the distance in miles between them as shown by patent log. 
The final height of the summit bears to the rough height used in 
plotting the direct proportion of the provisional scale to the true 
scale. This method may be utilized for the sketch .survey of a 
coast where there are well-defined peaks of sufficient height at 
convenient intervals, and would be superior to an ordinary running 
survey. From positions of the ship fixed by bearings and eleva- 
tion of one peak, another farther along the coast is shot in and 
its height determined; this second peak is then used in its turn 
to fix a third, and so on. Lccky’s tables will show what effect an 
error of say i' in altitude will produce for any given height and 
distance, and the limits of distance must depend upon this 
consideration. 

Surveys of Banks out of Sight of Land.— On striking shoal 
soundings unexpectedly, the ship may either be anchored at once 
and the shoal sounded by boats starring round her, using compass 
and masthead angle; or if the shoal is of large extent and may be 
jirudently crossed in the ship, it is a good plan to get two tieacons 
laid down on a bearing from one another and patent log distance 
of 4 or 5 m. With another beacon (or mark-boat, carrying a large 
black flag on a bamboo 30 ft. high) fixed on this base, forming an 
equilateral triangle, and the ship anchored as a fourth point, sound- 
ings may be carried out by the boats fixing by station-pointer. 
The ship’s position is determined by observations of twilight 
stars. 

Ccmstlining^ — ^In a detailed survey the coast is sketched in by 
walking along it, fixing and plotting at intervals. Fixed marks 
along the shore afford a check on the minor coast-line fixes. When 
impracticable to fix in the ordinary way subtense methods are 
used. Greater accuracy is obtained if the work is plotted on the 
field board at once; this is not always possible but the angles 
being registered and sketches made of the intervening coast the 
work may be plotted afterwards. It is with the high water line 
that the coast-liner is chiefly concerned, delineating its character 
according to the accepted symbols. The sounder is responsible 
for the^ position of the dry line at low water. Heights of cliffs, 
rocks, islets, etc., must be inserted either from measurement or 
from the formula, 

Height in feet Angle of elevation in seconds X distance in 

34 

and details of topography near the coast, including roads, houses 
and enclosures must be shown. Rocks above water or on which 
the sea breaks should be fixed. Coast-line may be sketched fro® 
a boat off shore by fixing and diooting up natural objects 
selected po.sitions. 

Soimdings., — ^The most important feature of a diart i® 
sounding, and the more complete this is the better b the survey 
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Small scale surveys are apt to be misleading; such a survey may 
appear closely sounded but in reality it sometimes fails to dis- 
close indications of shoal water. Sounding may be commenced 
ai, soon as sufficient points are plotted; but off an intricate coast 
it is better to get the coast-line in first. Lines of soundings are 
run by the boats perpendicular to the coast, at a distance apart 
governed by the scale; five lines to the inch is about as close as 
can be run without overcrowding. The distance apart will vary 
with the depth of water and the nature of the coast; for instance 
a ro( ky coast with shallow water off it will need closer examination 
than a steep coast. The prolongation of a point under water will 
rtupjirc special care to ensure the fathom lines being correct. 
\Micn soundings begin to decrease to seaward intermediate lines 
or lines crossing those previously run should be obtained. If pos- 
sible lines of soundings should be run on transits; these may 
generally be picked up by fixing when on the required line, noting 
the angle on the protractor between the line and some fixed mark 
on the held board, then placing the angle on the sextant and 
noiing what objects intersect at that angle. On large scale sur- 
veys it may be necessary to place transit marks in the required 
positions. The boat is fixed by two angles, with an occasional 
third angle as a check; the distance between the fixes is dependent 
upon the scale of the chart and the rapidity with which the depth 
alters; the 3, 6 and 10 fathom lines should always be fixed, allow- 
ing roughly for the tidal reduction. The nature of the bottom 
mu'^t b(.‘ taken every few casts and recorded. It is best to plot 
cr.(b fix on the sounding board at once, joining the fixes by straight 
lints and numbering them for identification. The tidal reduction 
being obtained, the reduced soundings corrected for any lead line 
error an* written in the field-book in red underneath each sounding 
as originally noted ; they are then placed in their proper position 
on the board between the fixes. Suspicious ground should be 
clost^ly examined; a small buoy anchored on the shoal is useful 
to guide the boat while trying for the least depth. Sweeping for 
a reported pinnacle rock should be resorted to when sounding 
fails to discover it. Local information from fishermen and others 
is otien of value. Up to depths of about 15 fathoms the hand 
lead-line is used from the boats, but beyond that depth the Lucas 
mothine fur wire effects a great saving of time and labour. The 
deeper soundings of a survey are usually obtained from the ship, 
hut steamboats with wire sounding machines often assist very 
materially. By the aid of a steam winch, a 1 00-lb. lead is hove 
forward to the end of the lower boom rigged out, from which it is 
dropped by reversing the winch, soundings of 50 fathoms may be 
picked up from the sounding platform aft, whilst going at a speed 
of 5 L() 6 knots. In deeper water it is quicker to stop the ship and 
souml from aft with the wire sounding machine. In running 
' lines of soundings on and off shore, it is essential to be able to 
' bx as far from the land as possible. Angles will be taken from 
j iilott lor this purpose, and floating beacons dropped in selected 
. positions will be of assistance. A single fixed point on the land used 
. in conjunction with two beacons suitably placed will give an 
; admirable fix. 

Echo Soundingii — ^This method of obtaining the depth is likely 
■ to prove of increasing value as time goes on and its efficiency be- 
I coiius known. The principle is that an electric impulse is trans- 
j titled from the bottom of a ship, strikes the bed of the ocean and 
is retln ifd as an echo which is received by a hydrophone. The 
sound waves are sent out at fixed intervals and the echo is heard 
in iHcphone receivers connected with the hydrophone. The 
vtdocity of sound in water being known the depth can be calcu- 
laicd provided the time interval is accurately measured. A hand 
^hcel, working a depth scale and connected with the telephonic 
8^'^r is manipulated until echoes are heard in the receiver; the 
can then be read off the circular scale. 

{be Admiralty echo sounding apparatus shallow water type is 
assigned to register depths of from 3 to 120 fathoms; for greater 
a modified form of echo gear is utilized. The saving of 
inic is particularly noticeable where great depths are being 
tamed, the echo gear giving a result in a few seconds, whereas 
y^iiQ a wire sounding machine the operation b a lengthy proceed- 
often occupying more an hour. The disadvantage of echo 
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sounding is that it is impossible to determine the nature of the 
bottom by this means and where a survey is in progress this must 
be obtained with the lead. 

Vigias«> — ^A certain percentage of vigias which are reported 
and placed on the charts eventually turn out to have no existence, 
but before it is possible to expunge them the area has to be 
examined. Submarine banks rising from great depths necessarily 
stand on bases many square miles in area. Of recent years our 
knowledge of the angle of slope that may be expected to occur 
at different depths has been much extended. From depths up- 
wards of 2,000 fathoms the slope is so gradual that a bank could 
hardly approach the surface in less than 7 m. from such a sound- 
ing; therefore anywhere within an area of at least 150 sq.m, all 
round a bank rising from these depths, a sounding must show 
some decided indications of a rise in the bottom. Under such cir- 
cumstances, soundings at intervals of 7 m., and run in parallel 
lines 7 m. apart, enclosing areas of only 50 5 q.m. between any four 
adjacent soundings, should clear up the ground and lead to the 
discovery of any shoal. As the depth decreases the angle of 
slope rapidly increases, and a shoal might occur within three- 
quarters of a mile or even half a mile of such a sounding as 500 
fathoms. An appreciation of these facts will indicate the distance 
apart at which it is proper to obtain soundings. Contour lines 
will show in which direction to prosecute the search. When once 
a decided indication b found, it is not difficult to follow it up by 
paying attention to the contour lines as developed by successive 
soundings. Discoloured water, ripplings, fish jumping or birds 
hovering about may assist in locating a shoal, but the submarine 
sentry towed at a depth of 40 fathoms is here most valuable, and 
may save hours of hunting. Reports being more liable to errors 
of longitude than of latitude, a greater margin is necessary in 
that direction. Long i^rallel lines east and west are preferable, 
but the necessity of turning the ship more or less head to wind 
at every sounding makes it desirable to run the lines with the 
wind al^am, which tends to disturb the dead reckoning least. The 
current should be allowed for in shaping the course to preserve the 
parallelism of the lines, but the less frequently the course b 
altered the better. A good position should be obtained at morning 
and evening twilight by pairs of stars on opposite bearings, the 
lines of po.sition of one pair cutting those of another pair nearly at 
right angles. The dead reckoning should be checked by lines of 
position from observations of the sun about every two hours 
throughout the day, preferably whibt a sounding is bdng obtained 
and the ship stationary. 

Tides. — ^The datum for reduction of soundings is mean low- 
water springs, the level of which is referred to a permanent bench 
mark in order that future surveys may be reduced to the same 
datum level. Whilst sounding is going on the height of the water 
above thb level is observed by a tide gauge. The time of high- 
water at full and change, called the ^^establishment,” and the 
heights to which spring and neap tides respectively rise above the 
datum are also required. It is seldom that a sufficiently long series 
of observations can be obtained for their discussion by harmonic 
analysis, and therefore the graphical method is preferred. A good 
portable automatic tide gauge suitable for all requirements is much 
to be desired. 

Tidal streams and surface currents are observed from the 
ship or boats at anchor by means of a current log. An alternative 
method is to follow a drifting buoy fixing the position at intervals. 
Tidal streams often run for some hours after high or low water 
by the shore; it is important to determine whether the change of 
stream occurs at a regular time of the tide. 

Undercurrents are also of importance. A deep-sea current meter 
devised (1876) by Lieutenant Pillsbury, U.S.N., has been used 
with success on many occasions, notably in the investigation of 
the Gulf Stream. More recent developments of deep-sea current 
meters are the Ekman, Jacobsen, Sverdrup, Woolaston and Car- 
ruthers instruments. The instrument is lowered to the required 
depth and brought into action by a messenger, travelling down the 
supporting line and operating a lever which sets the instrument 

^Spanish word meaning ”Iook-out,” used of marks on the chart 
•ignif y in g obstruction to navigation. 
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free, or some similar contrivance. On the completion of the 
necessary interval the meter is locked whilst still below the sur- 
face, hauled up and examined. The time during which the instru- 
ment has been working at the required depth is known and the 
direction and strength of the current can be determined from the 
mechanical arrangements. 

Topograph y.-^iencrally speaking the topographical features 
should be delineated as far back as the skyline viewed from sea- 
ward, in order to assist the navigator to recognize the land. Sum- 
mits of hills, conspicuous spurs, cliffs, etc., arc fixed and their 
heights d<‘termined by theodolite elevations or depressions to and 
from positions where the height above the water is known. The 
shape is delineated by contour lines sketched by eye, assisted by 
an aneroid barometer. In wooded countiy much of the topography 
may have to be determined from the .ship; sketches from different 
positions at anchor with the ncce.s.sary angles to fix the features 
give a fair idea of the general lie of the country. 

Latitudes. — Circum-meridian altitudes of stars observed by 
sextant in the artificial horizon is one of the methods adopted for 
observations for latitudes. Arranged in pairs of nearly the same 
altitude north and south of zenith, the mean of each pair give a 
result from which instrumental and personal errors and errors due 
to atmospheric conditions are eliminated. The mean of several 
such pairs should have a probable error of not morcthan -Li". The 
observations of each star should be confined to within 5 or 6 
minutes on either .side of the meridian. Two stars selected to 
“pair” should pass the meridian within an hour of each other, and 
should not differ in altitude more than 2® or 3®. Artificial horizon 
roof error is eliminated by always keeping the same end of the 
roof towards the observer; when observing a single object, as the 
sun, the roof must be reversed when half way through the obser- 
vations. The observations are reduced to the meridian by Raper^s 
method. When pairs of stars are not observed, circum-meridian 
altitudes of the sun may be resorted to, but being observed on one 
side of the renit h only, none of the errors to which all observa- 
tions arc liable can be eliminated. 

Chronometer Errors. — ^E(jual altitudes of sun or stars by sex- 
tant and artificial horizon are employed to obtain chronometer 
errors. Six sets of eleven observations, a m. and p.m., observing 
both limbs of the sun, should give a result which, under favourable 
conditions of latitude and declination, may be expected to vary 
less than two-tenths of a second from the normal personal equation 
of the observer. Stars give equally good results. In high latitudes 
sextant observations diminish in value owing to the slower move- 
ment in altitude. In the case of the sun all the chronometers are 
compared with the “standard” at apparent noon; the comparLsons 
with the chronometer used for the observations on each occasion 
of landing and returning to the ship are worked up to noon. In 
the case of stars, the chronometer comparisons on leaving and 
again on returning are worked up to an intermediate time. A con- 
venient system, which retains the advantage of the equal altitude 
method, whilst avoiding the necessity of waiting some hours for 
the P.M. observation, is to observe two stars at equal altitudes 
on opposite sides of the meridian, and, combining the observations, 
treat them as relating to an imaginary star having the mean right 
ascension and mean declination of the two stars selected, which 
should have nearly the same declination and should differ from 
4** to 8*^ in R.A. 

Iferidian Distances^ — ^The error of chronometer on mean 
time of place being obtained, the local time is transferred from 
one observation .si)ot to another by the ship carrying usually eight 
box chronometers. The best results are found by using travelling 
rates, which are deduced from the difference of the errors found 
on leaving an observation spot and returning to it; from this dif- 
ference is eliminated that portion which may have accumulated 
during an interval between two determinations of error at the 
other, or any intermediate, observation spot. A travelling rate 
may also be obtained from observations at two places, the meridian 
distance between which is known; this rate may then be used for 
the meridian distance between places observed during the passage. 
Failing travelling rates, the mean of the harbour rates at either 
end must be used. The same observer, using the same instrument, 


must be employed throughout the observations of a meridiaQ 
distance. 

If the telegraph is available, it should be used. The error on 
local time at each end of the wire is obtained, and a number of 
telegraphic signals are exchanged between the observers, an equal 
number being transmitted and received at either end. The local 
time of sending a signal from one place being known and the local 
time of its reception being noted, the difference is the meridian 
distance. The retardation due to the time occupied by the current 
in travelling along the wire is eliminated by sending signals in both 
directions. The relative personal equation of the observers at 
either end, both in their observations for time, and also in receiv- 
ing and transmitting signals, is eliminated by changing ends and 
repeating the operations. If this is impracticable, the personal 
equations should be determined and applied to the results. Chro- 
nometers keeping solar time at one end of the wire, and sidereal 
time at the other end, materially increase the accuracy with which 
signals can be exchanged, for the same reason that com^mrisons 
between sidereal clocks at an observatory are made through the 
medium of a solar clock. Time by means of the sextant can l)c 
so readily obtained, and within such small limits of error, by 
skilled observers, that in hydrographic surveys it is often em- 
ployed; but if transit instruments are available, and sufficient 
time can be devoted to erecting them properly, the value of the 
work is greatly enhanced. 

True Bearings are obtained on shore by observing with theod- 
olite the horizontal angle between the object selected as the zero 
and the sun, taking the latter in each quadrant as defined by the 
cross-wires of the telescope. The altitude may be read on the 
vertical arc of the theodolite; except in high latitudes, where a 
second observer with sextant and artificial horizon are neces.sary, 
unless the precise errors of the chronometers are known, when 
the time can be obtained by carrying a pocket chronometer to the 
station. The sun should he near the prime vertical and at a low 
altitude; the theodolite must be very carefully levelled, especially 
in the position with the telescope pointing towards the sun. To 
eliminate instrumental errors the observations should be repeated 
with vernier set at intervals equidistant along the arc, and a.m. 
and P.M. observations should 1 ^ taken at about equal altitudes. 

At sea true bearings are obtained by measuring with a sextant 
the angle between the sun and some distant well-defined object 
making an angle of from 100® to 120® and observing the altitude 
of the sun at the same time, together with that of the tcrre.<tnal 
object. The sun’s altitude should be low to get the best results, 
and both limbs should be observed. The sun’s true bearing is 
calculated from its altitude, the latitude and its declination; the 
horizontal angle is applied to obtain the true bearing of the zero. 
On shore the theodolite gives the horizontal angle direct, but with 
sextant observations it must be deduced from the angular dis- 
tance and the elevation. 

See Wharton and Field, Hydrographical Surveying (1920) ; C. F. 
Close, Textbook of Hydrographical Surveying (1925) ; John Kail 
and H. Knox Shaw, The Handbook of the Prismatic Astrolabe, 
Egyptian Government, Cairo Government Press *( 19 19) ; Echo Sound- 
ing, H. M. Stationery Office (1926) ; R. M. Abraham, Surveyini 
Instruments, London. (J. A. £d.) 

CHARTER, a written instrument, contract, or convention by 
which grants of property or of rights and privileges arc confirmed 
and held. The use of the word for any written document is obso- 
lete in England, but is preserved in France, e.g., the ficole dcs 
Charles at Paris. In feudal times charters of privileges were 
granted, not only by the Crown, but by mesne lords both lay and 
ecclesiastical, as well to communities, such as boroughs, gilds and 
religious foundations, as to individuals. In modern usage granti 
by charter have become all but obsolete, though in England this 
form is still used in the incorporation by the Crown of certain 
public bodies {see Chartered Companies). 

The grant of the Great Charter by King John in 1215 
Magna Carta), which guaranteed the preservation of English 
liberties, led to a special association of the word with constitu- 
tional privileges, and so in modem times it has been appli<:<J to 
constitutions granted by sovereigns to their subjects, in contra- 
distinction to those based on *‘the will of the people.” Such ^ 
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the Charter {Charte) granted by Louis XVIII. to France In 
1S14. In Portugal tht constitution granted by Dom Pedro in 
was called by the French party the ^‘Charter," while that 
devised by the Cortes in 1821 was known as the ‘^Constitution.” 
Maf^na Carta also suggested to the English radicals in 1838 the 
nume ‘‘People’s Charter,” which they gave to their published pro- 
gramme of reforms (see Chartism). This association of the 
idea of liberty with the word charter led to its figurative use in 
the sense of freedom or licence. The common colloquialism “to 
charier, ” in the sense of to take, or hire, is derived from the spe- 
cial use of “to charter” as to hire (a ship) by charter-party. 
CHARTERED ACCOUNTANT: see Accountancy and 

AcnUTNTANTS. 

CHARTERED COICPANIES. A chartered company is a 
corporation enjoying certain rights and privileges, and bound by 
certain obligations under a special charter granted to it by the sov- 
ereign authority of the State, such charter defining and limiting 
those rights, privileges and obligations, and the localities in which 
they arc to be exercised. Such companies existed in early times, 
hut have undergone changes and modifications in accordance with 
the developments which have taken place in the economic history 
of the States where they have existed. In Great Britain the first 
charters for foreign trade were granted, not to English companies 
but to branches of the Hanseatic League (^.v.), and it was not 
till T598 that England was finally relieved from the presence of a 
foreign chartered company. In that year Queen Elizabeth closed 
the <tecl-yard where Teutons had been established for 700 years. 

Of all early English chartered companies, the “Merchant Ad- 
venturers” conducted its operations the most widely. Itself a 
development of very early trading gilds, at the height of its 
prosperity it employed as many as 50,000 persons in the Nether- 
lands in the reign of Elizabeth British trade with the Nether- 
lands. reached, in one year, 12,000,000 ducats, and in that of 
1. the company’s yearly commerce with Germany and the 
.Netherlands was as much as ii, 000, 000. Hamburg afterwards was 
principal depot, and it became known as the “Hamburg com- 
pany.' Here it maintained itself until as late as x8o8, when the 
(oinpnny was at last dissolved. In the “Merchant Adventurers’ ” 
t riierprises is to be seen the germ of the trading companies which 
had su remarkable a development in the i6th and 17th centuries. 
These old regulated trade gilds passed gradually into joint-stock 
associations, which were capable of far greater extension in both 
the number of members and the amount of stock, each member 
being only accountable for the amount of his own stock, and 
being able to transfer it at will to any other person. 

The discovery of the New World, and the opening out of fre^ 
trading routes to the Indies, gave an extraordinary impulse to 
shipping, commerce and industrial enterprise throughout western 
Europe. The English, French and Dutch Governments were ready 
to assist trade by the granting of charters to trading associations. 
The Baltic trade had already been the sphere of activities of an 
English company, since Henry IV. founded one by charter in 
1404; and Elizabeth revived this “Eastland company” in 1579. 
To the ‘'Russia company,” which received its first charter in 
1553* Hrcat Britain owed its first intercourse with Russia and a 
direct trade with the Levant and Persia. Later, the Turkey com- 
pany was founded, which in 1592, after amalgamation with the 
Voniic company, took the name of the Levant company. Like the 
Muscovy company it was still trading in the i8th century. Both 
the Russia and Turkey companies had an important effect upon 
British relations with those empires. They maintained British 
influence in those countries, and even paid the expenses of the 
embassies which were sent out by the English Government to 
their courts. 

Ihe (bartered companies which were formed during this period 
Inr trade with the Indies and the New World have had a more 
jJ'Klc-rcaching influence in history. The East India company 
) is dealt with elsewhere. Charters were given to companies 
trading to Guiana and the Canaries, but none of these enjoyed a 
^cry long or prosperous existence, principally owing to the diflEi- 
juliifs caused by foreign competition. It is when we turn to 
America t^t the importance of the chartered company, as 


a colonizing rather than a trading agency, is seen in its full de- 
velopment. The “Hudson’s Bay company,” which still exists as a 
commercial concern, is dealt with under its own heading, but 
many of the 13 British North American colonies were in their 
inception chartered companies very much in the modem accepta- 
tion of the term. The Mstory of these companies will be found 
under the heading of the different colonies of which they were 
the origin. It is necessary, however, to bear in mind that two 
classes of charters are to be found in force among the early 
American colonies: (i) Those granted to private individuals or 
to trading associations, which were often useful when the colony 
was first founded, but which were later withdrawn when the 
country bad become settled and was looking forward to com- 
mercial expansion. The colonies were then brought under the 
direct control of the Crown, and their trade subject only to 
regulation by the Government. Thus the Virginia company lost 
their charter in 1624. The substitution of royal and later of 
parliamentary control for that of the company was an important 
factor in the growth of the Navigation Acts. (2) The second 
class of charters were those granted to the settlers themselves as 
a guarantee of their system of government. This, for example, 
was the effect of the charter granted to Massachusetts. In the 
later 1 7th century, however, the cancellation or amendment of the 
charters, and the growth of legislative assemblies tended to pro- 
duce a uniformity of colonial practice, irrespective of the original 
character of the colony. 

Chartered companies continued to be formed for the develop- 
ment of new trade, e^g., the Royal African company in 1662 and 
the South Sea company in 1711. 

In France and Holland, no less than in England, the institution 
of chartered companies became a settled principle of the Govern- 
ments of those countries during the whole of the period in ques- 
tion. In France from 1599 to 1789, more than 70 of such 
companies came into existence, but after 1770, when the great 
Compagttie des Indes onentedes went into liquidation, they were 
almost abandoned, and finally perished in the general sweeping 
away of privileges which followed on the outbreak of the Revo- 
lution. The monopoly rights granted to such companies were in 
accordance with the views generally accepted at the time, although 
there were many critics even in the 17 th century. There were 
serious difficulties in the way of private trade owing to the large 
capital required to maintain factories and the necessity for their 
supervision. It was only the need for capital which induced 
statesmen like Colbert to countenance them, and Montesquieu 
took the same view {Esprit des lois, t. xx.c, 10). John de Witt’s 
view was that such companies were not useful for colonization 
properly so called, because they wanted quick returns to pay their 
dividends. So, even in France and Holland, opinion was by no 
means settled as to their utility. In England historic protests 
were made against such monopolies, but the chartered companies 
were less exclusive in England than in either France or Holland. 
French commercial companies were more privileged, exclusive and 
artificial than those in Holland and England. Those of Holland 
may be said to have been national enterprises. French companies 
were more fettered than their rivals by the royal power and had 
less initiative of their own, and therefore had less chance of 
surviving. 

During the last 20 years of the 19th century there was a 
great revival of the system of chartered companies in Great 
Britain. It was a feature of the general growth of interest in 
colonial expansion and commercial development which had made 
itself felt almost universally among European nations. But the 
modem companies were not like those of the 16th and Z7th cen- 
turies; they were not monopolists, and were more definitely 
subject to the control of the Home Government. The charters, in 
fact, prohibited any monopoly of trade, and prescribed a State 
control which is their distinguishing feature. It is to be exercised 
in almost all directions in which the companies may come into 
contact with matters political; it is inevitable in all disputes of 
the companies with foreign Powers and is extended over all 
decrees of the company regarding the administration of its ter- 
ritories, the treatment of natives and mining resulations. In all 
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cases of dispute between the companies and the natives the secre- 
jtary of State is ex officio the judge, and to the secretary of State 
'(in the case of the British South Africa company) the accounts 
of administration had to be submitted for approbation. The 
British character of the compjany is insisted upon in each case in 
the charter which calls it into life. The Crown always retains 
complete control over the company by reserving to itself the 
power of revoking the charter in case of the neglect of the stipu- 
lations. Si}ecial clauses were inserted in the charters of the British 
East Africa and South Africa companies enabling the Govern- 
ment to forfeit their charters if they did not promote the objects 
alleged as reasons for demanding a charter. 

The chartered company of these days is therefore very strongly 
fixed within limits impioscd by law on its political action. As a 
whole, however, very remarkable results have been achieved. 
This may be attributed in no small degree to the personality of the 
men who have had the supreme direction at home and abroad, 
and who have, by their social position and personal qualities, 
acquired the confidence of the public. With the exception of the 
Royal Niger company, it would be incorrect to say that they have 
been financially successful, but in the domain of Government 
generally it may be said that they have added vast territories to 
the British empire (in Africa about 1,700,000 sq.m.), and in 
these territories they have acted as a civilizing force. They have 
made roads, opiencd facilities for trade, enforced peace and laid, 
at all events, the foundation of settled administration; while anti- 
slavery and anti-alcohol campaigns have been carried on, the 
latter certainly being against the immediate pecuniary interests 
of the companies themselves. The occupiation of Uganda certainly, 
and of the Nigerian territory and Rhodesia probably, will prove 
to have been rather for the benefit of posterity than of the com- 
panies which effected it. In the two cases where the companies 
have been bought out by the State, they have had no compensa- 
tion for much that they have expended. 

One common characteristic is to be noted in the histories of 
the old chartered companies and the new. In both periods the 
company has been used by the English Government as a useful 
instrument of colonial exj)ansion, but in both periods only for 
temporary uses. When the colony is settled, or Government 
established, the State takes the lead. This is well illustrated by the 
history of the slow decline of the independence of the East India 
company in the i8th century and of the British South Africa 
company in the 20th. Both these companies are distinguished for 
their length of days, but both had to submit to the gradual 
penetration of State control. 

See also Borneo, Nigeria, Rhodesia, etc. For the share of 
the chartered company in the development of the modern trading 
company, see Company. 
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CHARTERHOUSE, a corruption of the French maison 
chartreuse, a religious house of the Carthusians {q.v,). The name 
is found in various places in England (e.g., Charterhouse-on-Men- 
dip, Charterhouse Hinton) where the Carthusians were established, 
but is most familiarly applied to the Charterhouse, London. Near 
the old city wall, west of the modem thoroughfare of Aldersgatc, 
a Carthusian monastery was founded in 1371 by Sir Walter de 
Manny. After its dissolution in 1535, the property was occupied 


for a time by Queen Elizabeth (in 1558) and by James I. In Mav 
161X the Charterhouse came into the hands of Thomas Sutton 
(1532-1611) of Snaith, Lincolnshire, who later settled in London" 
In x6ii, the year of his death, he endowed a hospital on the site 
of the Charterhouse, calling it the hospital of Rii^ James and in 
his will he bequeathed money to maintain a chapel, hospital 
(almshouse) and school. The will was hotly contested but upheld 
in court, and the foundation was finally constituted to afford a 
home for 80 male pensioners and to educate 40 boys. 

The school developed, and now ranks as a public school. In 
1872 it was removed to new buildings near Godaiming in Surrey. 
The {>ensioners still occupy the picturesque buildings of mellowed 
red brick, which include a panelled chapel, in which is the found- 
cr s tomb, the fine dining hall — ^rebuilt by the monks about 1520 
— ^the old library and the great staircase. Many of the buildings 
were ruined in World War 11 . Of the hall, the chimney piece 
and some woodwork survive. The master’s house and adjacent 
buildings were burned out, but the chapel was unharmed. The hall 
(1872) of Merchant Taylors’ school was also burned out. 
CHARTER-PARTY: see Affreightment. 

CHARTIER, ALAIN (c. X392-C. 1430), French poet and 
political writer, was bom at Bayeuz about 1392. His eldesit 
brother, Guillaume, became bishop of Paris; and Thomas became 
notary to the king. Jean Chartier, a monk of St. Denis, who.se 
history of Charles VII. is printed in vol. iii. of Les Grands Chron- 
iques de Saint-Denis (i477)f was not, as is sometimes stated, aho 
a brother of the poet. Alain studied, as his elder brother had done, 
at the University of Paris. His earliest poem is the Livre del 
quatre dames, written after the battle of Agincourt. This was 
followed by the D 6 bat du reveille-matin, La Belle Dame sans 
merci and others. He was attached to the dauphin, afterwards 
Charles VII., acting in the triple capacity of clerk, notary and 
financial secretary. In 1422 he wrote the famous Quadrilogur in- 
veclif. The interlocutors in this dialogue are France herself and 
the three orders of the State. Chartier lays bare the abuses of thr 
feudal army and the sufferings of the peasants. He rende.rcd an 
immense service to his country by maintaining that the cause of 
France, though desperate to all appearance, was not yet lost if the 
contending factions could lay aside their differences in the face 
of the common enemy. In 1424 Chartier was sent on an embassy 
to Germany, and three years later he accompanied to Scotland 
the mission sent to negotiate the marriage of Margaret of Scot- 
land, then not four years old, with the dauphin, afterwards Louis 
XI. In 1429 he wrote the Livre d^esperance, which contains a 
fierce attack on the nobility and clergy. He was the author of a 
diatribe on the courtiers of Charles VII., entitled Le Curial, trans- 
lated into English (Here followetk the copy of a lettre whyche 
maistre A, Charetier wrote to his brother) by Caxton about 
1484. The story of the famous kiss bestowed by Margaret of Scot- 
land on la precieuse bouche de laquelle sont issus et sortis tont 
de bons mots et vertueuses paroles is mythical, for Margaret did 
not come to France till 1436, after the poet’s death. Jean de 
Masles, who annotated a portion of his verse, has recorded how 
the pages and young gentlemen of that epoch were required daily 
to learn by heart passages of his BrSviaire des nobles, John Lyd* 
gate studied him affectionately. La Belle Dame sans merci was 
translated into English by Sir Richard Ros about 1640, with an 
introduction of his own; and Clement Marot and Octa\ien de 
Saint-Gelais, writing 50 years after his death, find many fair words 
for the old poet, their master and predecessor. 

See Mancel, Alain Chartier, itude bibUographique et Uttiraire, 8vo 
(1849); D. Delaunay's Etude sur Alain Chartier (1876), with roo' 
siderable extracts from his writings, and G. Joret-Desdosites, Am 
Chartier (4th ed., 1899). His works were edited by A. Duchesne 
(Paris, 1617). 

CHARTISM, the name of a revolutionary democratic agita- 
tion in Great Britain which came into prominence in 1838 and 
disappeared after 1850. 

The “People’s Oiarter” was the name given to a bill containing 
the famous six points— equal electoral areas, universal suffrage, 
payment of members, no property qualifications, vote by ballot, 
and annual parliaments— all but the last of which have since been 
secured. These points, which from 1768 had been, partially » 
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least, the common property of all radical agitation^ were first 
colle^^ted into one petition on Feb. 18 1837, by the London Work- 
ingmen’s Association! founded by William Lovett, as a result of 
the great disappointment of the Reform Bill of 1833, which 
enfranchised only the middle class. These six points were drafted 
into a bill known as the Charter by Lovett, with possibly some 
assistance from Francis Place, which was published on May 8 
and the formal constitution of the Chartist movement is 
commonly dated from a great meeting held on Aug. 8 on Newhall 
Hill at which the Charter was approved. 

The ultimate aims of the movement were economic — ^‘‘social 
equality” or, in the phrase of G. J. Harney’s London Democrat, 
(April 27 1839) “that all shall have a good house to live in with 
a garden back or front, just as the occupier likes; good clothing to 
keep him warm and to make him look respectable, and plenty of 
good food and drink to make him look and feel happy.” The 
Chartists were not unanimous about the means of securing this 
social equality, but a provisional agreement on universal suffrage 
as the necessary first step provided the basis of the movement. 
The London Workingmen’s Association, which launched the cam- 
paign by sending out “missionaries” all over Great Britain, con- 
sisted of skilled workers mostly above the poverty line: not so 
the sufnxirters to whom they appealed. The factory workers, 
colliers and handloom workers of the North and Midands, who 
b(‘ramo the chief adherents of Chartism, were passing through a 
pirioil of extreme misery and degradation, which was not at this 
time mitigated by any effectively administered Factory Act 
(cx((.'[)L one which limited, in some cases, the working hours of 
fcruiin children to 12). Two Tory factory reformers, Richard 
and the Rev. J. R. Stephens, were, moreover, conducting, 
in .ill (‘X( et^dingly violent manner, a campaign against the pro- 
\>ioTi» of the Poor Law of 1834, which aimed at making poor 
n li(‘i more unpleasant than the most unpleasant means of gain- 
m a livelihood outside. Oastler and Stephens, whose campaign 
ii, M vtTcil areas succeeded in postponing its application, threw 
thi'ir \N right into the Chartist movement, and over the whole of 
llir Non hern area torchlight meetings were held at night on the 
moors, in which anned insurrection was freely advocated. Scot- 
1:01(1, and the west of England, which was evangelized by Henry 
Vm(('nt, the most eloquent Chartist orator, were the moderate 
areas- the Welsh miners were the most revolutionary. Feargus 
OConnor (q,v.), an Irish squire who had formerly (1832-35) 
been one of O’Connell’s “tail” in Parliament, became rapidly the 
most po])ular leader, and rarely made a speech without alluding 
to physical force. 

The n(‘w Chartist plan of campaign was, however, provided by 
a hankiT, Thos. Attwood, M.P. for Birmingham, who trusted that 
a Ch.irtcT parliament wodd adopt his views on currency. He pro- 
posed rhe election, by the disfranchised, of an anti-Parliament to 
hi' ( ailed the Convention which would sit as a rival to the House 
of Commons and present a petition, signed by the mass of the 
working class, for the enactment of the Charter as the law of 
the land. If the Commons refused, the Convention would then 
call a general strike (the “Sacred Month”). This exhilarating 
programme was enthusiastically taken up; the petition was signed 
by I.:, So, 000 people and the members of the Convention, elected 
by public meetings, held their first sitting in London on Feb. 4 
I'he Convention was at the beginning controlled by the 
“moral force men” headed by Lovett, but it was not able to pre- 
vent frequent violent conflicts with the police (in which the 
fbartists were not uncommonly victorious) and the moderates 
eniirely lost control when on July 12 the Commons, after long 
delays, rejected the petition. Post-dated orders for the General 
Mrike were forthwith issued, amid great excitement. Only a few 
yi^ys had passed, however, when tixe Convention realized that 
It had l)ehind it no organization and no preparations, and in 
consequence somewhat ignominiously canc^d the orders on 
July 22. 

^Vliat the “moral force men” would not do, others were pre- 
attempt. During the Convention a secret military oigani- 
1 . formed, directed by a committee of five: its i^ans 
at a private conference held in the autumn at 
The signal for the insurrection was to be given 


completed 
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by the capture of Newport (Mon.) and the release of >^cent 
from Monmouth Castle. The other centres of revolt appear to 
have been in Lancashire and Yorkshire. The attack on Newport 
was led by the ex-mayor and J.P., John Frost, on the morning of 
Nov. 4. It was to have been in three columns, but owing to 
mismanagement the columns failed to unite at Risca and Frost 
attacked alone with about 3,000 men armed with rifles and man- 
drils (collier’s picks). Warning had been given and the Chartists 
walked into a trap in the square outside the Westgate hotel. They 
were defeated after a very brief struggle, leaving a considerable 
number (the figures are ^sputed) of killed and wounded. The 
leaders, FVost, Jones and Williams, were sentenced to death, after- 
wards mitigated to transportation. The police also rounded up 
nearly every other Chartist leader of importance, and secured sen- 
tences of one or two years’ imprisonment. 

On the release of the leaders in 1840 and 1841 renewed quarrels 
broke out between the “physical force men” led by O’Connor and 
his assistant on the Northern Star, G. J. Harney, and the “moral 
force men” led by Lovett and Bronterre O’Brien. The latter con- 
sidered that the working class had not sufficient strength to 
achieve reform alone and should now invite the aid of sympa- 
thetic middle-class groupings: O’Connor and his allies declared 
that the middle-class reformers, responsible for the deception of 
1832, were also the worst oppressors of the operatives in the 
factories and mines. O’Connor, with the assistance of his journal 
the Star, which secured a hitherto unparalleled circulation, carried 
the day and drove the other section out of the movement. His 
popularity became enormous, due to his hard work, his hatred of 
the middle class and his remarkable invective, of which the fd- 
lowing is a specimen: “You — 1 was just coming to you when I 
was describing the materials of which our spurious aristocracy 
is composed. You, gentlemen, belong to the big-bellied, little- 
brained, numskull aristocracy. How dare you hiss me, you con- 
temptible set of platterfaced, amphibious politicians?” A national 
organization, technically illegal, called the National Charter Asso- 
ciation, was founded, which gave some coherence to the move- 
ment. It secured the allegiance of a number of trade union 
branches and promoted a second petition which received the star- 
tling number of 3 t 3 ^ 5 f 75 ^ signatures. The year 1842, when this 
was presented, marks the high water-mark of Chartism. After its 
rejection on May 2, the Chartist executive turned an existing 
small strike at A^ton into a general strike for the Charter (Aug. 
12). They brought out Lancashire, Cheshire, the Potteries and 
several other industrial districts; the strikers marching from 
town to town knocking the plugs out of the boilers where resist- 
ance was offered (hence the name Plug Riots). Owing to inade- 
quate communications, the strike spread slowly, but trades as 
far north as Aberdeen had decided to come out, when, his nerve 
failing, O’Connor suddenly declared the strike was a plot of the 
Anti-Corn Law League. This action broke up the strike which 
ended almost at once in defeat. Thereafter Chartism entered into 
a period of decline, in which interest was chiefly directed to a 
financially unsound scheme for settling Chartists on the land as 
smallholders, by means of a National Land Company directed by 
O’Connor. One settlement only (O’Connorvillc, 1847, Herrings- 
gate, Bucks) was opened. Enthusiasm was revived in 1847 by ^ 
dection of O’Connor as M.P. for Nottingham, and in 1848 by the 
sensational series of revolutions on the continent. Fired by the 
hope of similar victories, O’Connor promoted a petition, which he 
said had 6,000,000 signatures, and arranged for the calling of a 
“National Assembly.” The petition was to be presented by a pro- 
cession of Chartists marching from Kennington Common to the 
House of Commons on April xo 1848. Believing this to be the 
day fixed for the revolution, the Government garrisoned London 
so heavily that the procession was abandoned. The petition, fur- 
ther, was announced by the Government to contain under 
3,000,000 signatures, and it was also discovered that the Land 
Company was bankrupt. Under the influence of this series of 
fiascos, O’Connor became distracted in his mind: his successor, 
Ernest Jones, endeavoured in vain to revive the legal movement 
which by about 1854 may be regarded as extinct. The illegal 
revolutionary organization prepared an insurrection for Whit* 
Monday 1848, later adjourn^ to Aug. 1$, but as it was carefully 
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watched and, indeed, partly directed by police informers, its 
effort was suppressed without difficulty. 

The disappearance of Chartism was due not so much to the 
folly of its leaders as to the increasing comfort of the working 
class in the period of prosperity following on the Com Law 
Repeal (1846), and the enforcement of the factory reforms 
secured by Lord Shaftesbury Working-class interest hence- 

forward was diverted to the co-operative movement and the new 
craft trade unions, of which the most famous, the Amalgamated 
Society of Engineers, was founded in 1851. 

BiiiLTOCoiAPHY. — ^There arc two Histories of the Chartist Movement, 
both unfinished, by Mark Hovcll (1917) and Julius West (1920). 
See also M. Beer, History of British Socialism 2 vols. (iQiQ, 1020). 
For original authorities see R. W. Postgate, Revolution irom 1789 to 
JQ06 (iQ20) ; R. G. Gammage, History of Chartism (1854) ; W. Lovett, 
Life and Struf^f^les of William Lovett (republished 1920) ; Trial of 
John Frost under a special Commission of Oyer and Terminer (1840) ; 
Francis Place’s mss. (Brit. Mus., Add mss. 27,819-31)1 and the file 
of the Northern Star, (R« W. P.) 

CHARTRES, a city of north-western France, capital of the 
department of Eure-et-Loir, 55 m. south-west of Paris on the rail- 
way to Le Mans. Pop. (1936) 26,747. Chartres is on the left bank 
of the Eure, on a hill crowned by its famous cathedral, the spires 
of which are a landmark on the plain of Bcauce, “the granary of 
France.” The Eure, which divides into three branches, is crossed 
by several bridges, some ancient, and is fringed by remains of 
fortifications, notably the Porte Guillaume (i4tb century) flanked 
by towers. The steep, narrow streets of the old town contrast 
with the boulevards which encircle it and divide it from the 
suburbs. The cathedral of Notre-Dame (see Architecture: 
Gothic Architecture; Stained Glass; Sculpture), was founded 
by Bishop Fulbert (iith century) on the site of a church 
which had been destroyed by fire. In 1194 another fire made 
new building necessary and the present church ivas finished 
by 1240; there have been minor additions and alterations since 
that time. A fire in 1836 destroyed the upper woodwork. The 
statuary of the portals, the stained glass of the 13th century, and 
the choir-screen of the Renaissance are all unique. The south 
spire, the Clochcr Vieux (351 ft. high), dates from the 12th cen- 
tury; the Clocher Ncuf (377 ft.) was not completed till the 16th 
century. The cathedral is 440 ft. long, its choir measures 150 ft. 
across, and the vaulting is 121 ft. high. The abbey church of St, 
Pierre, chiefly 13th century, contains fine stained glass and twelve 
representations of the apostles in enamel (1547) by Leonard 
Limosin. St. Martin-au-Val is a X2th century church. The h6tel 
de ville (17th century) contains a museum and library, an older 
hotel de ville is of the X3th century, and there are mediaeval and 
Renaissance houses. 

Chartres was one of the principal towns of the Camutes, and 
by the Romans was called Autricum, from the river Autura 
(Eure), and afterwards civitas Camutum, It was burnt by the 
Normans in 858, and unsuccessfully besieged by them in 911. It 
was in English hands 1417-32. It was attacked unsuccessfully by 
the Protestants in 1568, and was taken in 1591 by Henry IV., 
who was crowned there three years afterwards. It was seized by 
the Germans on Oct. 21, 1870, and used as a centre of operations. 
During the middle ages it gave its name to a countship held by 
the counts of Blois and Champagne and afterwards by the house 
of Chatillon, a member of which in 1 286 sold it to the crown. It 
was raised to the rank of a duchy in 1528 by Francis I. 

The town is the seat of a bishop, a prefecture, a court of assizes, 
and has tribunals of first instance and of commerce and a cham- 
ber of commerce. It is a market-town for Beauce. Game-pies of 
Chartres are well known, and industries include flour milling, 
timber sawing, brewing, distilling, iron founding, leather manufac- 
ture, dyeing, and the manufacture of stained glass, billiard 
requisites, hosiery, machinery, etc. 

See M. T. Bulteau, Monograpkie de la catMdrale de Chartres 
(1887). A. Picrvai, Chartres, sa catkidrale, ses monuments (1896); 
H. J. L. J Mass6, Chartres: its Cathedral and Churches (1900) ; 
Houvet, Catkidrale de Chartres (1922). 

CHARTREUSE* A celebrated liqueur, green and yellow, 
with a distinctive flavouring of angelica root. It is made at La 


Grande Chartreuse, the old Carthusian monastery near Grenoble. 
The Carthusian order of monks was founded by Saint Bruno of 
Cologne in X084. ^ ^^7 tbe Marichal d’Estr^es gave to the 
Carthusian Fathers the recipe of the elixir. It was supposed to be 
concocted from a distillation of herbs, culled on the slopes of the 
Dauphin6 valley, and the finest brandy. In 1757 Brother G6r6me 
Maubec, “a very clever apothecaiy,” i^rfected the formula, the 
secret of which, however, was never divulged nor discovered by 
analysis. Although in the Revolution of X793 the Carthusians 
were despoiled of their property, they retained the secrets of their 
formula. In x8i6 they were allowed to return to their monastery, 
but in 1901 were in trouble again owing to the decree for the ex-’ 
pulsion of the religious orders from France. They locked them- 
selves in their monastery, but were eventually expelled and their 
distillery at Fourvoire was sold, including their trade-mark. The 
monks emigrated to Farneta, near Lucca, in Italy, and later ac- 
quired a distillery at Tarragona in Spain, taking their famous 
recipe with them. Meantime, the new French owners of the 
monastery near Grenoble began to sell an imitation liqueur under 
the original trade-mark. Thereupon the monks adopted Les Pires 
Ckartreux as their new trade-mark and registered it in many coun- 
tries. In London, the high court of justice decided that the French 
“Chartreuse” could not lawfully be sold in the United Kingdom 
as being the monks* product. This decision was qualified by the 
fact that certain stocks of the original liqueur remained in exist- 
ence and it was ruled that these might be sold lawfully. If bottles 
are merely labelled “Chartreuse” it is certain that the liqueur 
was made by the monks before their expulsion from France. The 
only guarantee of their origin is the printer’s name, Alier, on the 
label, but stocks bearing this label were virtually exhausted by 
X944. In 1938 the Carthusian monks were allowed to return to 
their property at Grenoble and the distillation of the liqueur >\‘as 
being revived there. , (J. V. M.; F. W. D.) 

CHARTREUSE, LA GRANDE, the mother house of the 
order of Carthusian monks (see Carthusians). It is situated 
in the French department of the Is6re, about 12^ m. N. of Gre- 
noble, at a height of 3,205 ft. above the sea, in the heart of a 
group of limestone mountains, and not far from the source of 
the Guiers Mort. The original settlement here was founded by 
St. Bruno in 1084, and derived its name from the small village to 
the southeast, formerly known as Cartusia, and now as St. Pierre 
de Chartreuse. The first convent on the present site was built 
between X132 and X137, but the actual buildings date only from 
about 1676, the older ones often having been burned. One of 
the most famous of the early Carthusian monks was St. Huth 
of Lincoln, who lived here from 1160 to 1181, when he went to 
England as prior of the first Carthusian house at Witham, Somer- 
set; in ii8x he became bishop of Lincoln, and before his death 
in X 300 had built the angel choir and other portions of the 
cathedral there. 

The monks were expelled in 1792, but were allowed to return 
in x8i6, when they had to pay rent for the use of the build- 
ings and the forests around. They were again expelled in 1903. 
and were dispersed in various houses in England, at Pinerolo 
(Italy) and at Tarragona (Spain). The high roofs of dark 
slate, the cross-surmounted turrets and the lofty clock-tower are < 
the chief features of the buildings of the convent, which arc not | 
very striking. Women were formerly lodged in the old infirmary, 
close to the main gate, which is now a hotel. Within the con- 
ventual buildings are four halls formerly used for the reccplioQ 
of the priors of various branch houses in France, Italy, Burgundy 
and Germany. The very plain and unadorned chapel dates fro^ 
the X5th century, but the cloisters, around which cluster the 3 ^ 
small houses for the fully professed monks, are of later date. 
library contained before the Revolution a very fine collection of 
books and mss., most of them now in the town library at Grenoble. 

CHARWOMAN. A word of interesting origin, meanini; out j 
who is hired to do occasional household work. “Oiar” or “chani 
which forms the first part of the word, is common, in many 
to Teutonic languages, meaning a "turn,” and, in this original senft 
is seen in “ajar,” properly “cm char,” of a door “on the turn <■ 

' the act of closing. It is ^us ai^lied to a “turn of work,” an ow 
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job, and is so used, in the form “diore/’ in the United States, and 
(0 dialects of the south-west of England. 

CHASE, SALMON PORTLAND (180S-Z873), American 
stuicsnian and jurist, was born in Cornish, N.H., on Jan. 13, 1808. 
flis lather died in 1817, and the son passed several years (1820- 
jn Ohio with his uncle, Bishop Philander Chase (X775-X852), 
the foremost pioneer of the Protestant Episcopal Church in the 
West. He graduated at Dartmouth college in 1826, and after 
studying law under William Wirt, attorney-general of the United 
Stales, in Washi^ton, D.C., was admitted to the bar in 1829, and 
reiiiuved to Cincinnati, 0 ., in 1830. Here he soon gained a position 
oi prominence at the bar. 

At a time when public opinion in Cincinnati was largely domi- 
nated by Southern business connections, Chase, influenced prob- 
ably by James G. Bimey, associated himself after about 1836 with 
thi' anti-slavery movement, and became recognized as the leader 
of the political reformers as opposed to the Garrisonian abolition- 
ists. To the cause he freely gave his services as a lawyer, and was 
particularly conspicuous as counsel for fugitive slaves seized in 
Ohio tor rendition to slavery under the Fugitive Slave law of 1793 
—indeed, he came to be known as the “attorney-general of fugitive 
slave-*.” His argument (1847) in the famous Van Zandt case 
bciori; the United States Supreme Court attracted particular atten- 
tiuti though in this as in other cases of the kind the judgment was 
him. In brief he contended that slavery was “local, not 
niUional,” that it could exist only by virtue of positive State law, 
iliat the I'cderal Government was not empowered by the Constitu- 
tion 1 0 create slavery anywhere, and that “when a slave leaves the 
lurisdiction of a State he ceases to be a slave, because he continues 
U) be a man and leaves behind him the law which made him a 

.sL'ivf.” 

In 1S41 he abandoned the Whig Party, with which he had previ- 
nihi} been affiliated, and for seven years was the undisputed leader 
01 the Liberty Party in Ohio; he was remarkably skilful in drafting 
pl.ii forms and addresses, and it was he who prepared the national 
LilHTty platform of 1S43 and the Liberty address of 1S45. Realiz- 
ing in time that a third-party movement could not succeed, he took 
ih(' lca<J during the campaign of 1848 in combining the Liberty 
Tariy with the Barnburners or Van Buren Democrats of New York 
to form the Free-Soilers. He drafted the famous Free-Soil plat- 
torm, and it was largely through his influence that Van Buren was 
nominated for the presidency. His object, however, was not to 
establish a permanent new party organization, but to bring pres- 
sure t(i bear upon Northern Democrats to force them to adopt a 
policy opposed to the further extension of slavery. 

In jS4g he was elected to the United States Senate as the result 
of a coalition between the Democrats and a small group of Free- 
Soilirs in the State legislature; and for some years thereafter, 
cxrt'pt in 1852, when he rejoined the Free-Soilers, he classed him- 
us an Independent Democrat, though he was out of harmony 
with the leaders of the Democratic Party. During his service in the 
Senate (1849-55) be was pre-eminently the champion of anti- 
slavery in that body, and no one spoke more ably than he did 
apainsf the Compromise Measures of 1850 and the Kansas-Ne- 
braska bill of 1854. Tbe Kansas-Nebraska legislation, and the sub- 
st'qut nt troubles in Kansas, having convinced him of the futility of 
*^ying to influence the Democrats, he assumed the leadership in the 
Nnrih-wesl of the movement to form a new party to oppose the 
extension of slavery. The “Appeal of the Independent Democrats 
in C onjrress to the People of the United States,” written by Chase 
and biddings, atid publishccbin the New York Titnes of Jan. 24, 
may be regarded as the earliest draft of the Republican 
nriy creed. He was the first Republican governor of CBiio, 
serving from 1855 to 1859. 

Although, with the exception of Seward, he was the most 
prominent Republican in the country, and had done more against 
luvery than any other Republican, he failed to secure the nomma- 
tor the presidency in i860, partly because his views on the 
W'shon of protection were not orthodox from a Republican point 
. and partly because the old line Whig element could not 
his coalition with the Democrats in the senatorial cam- 
^0 of 1849; his uncompromising and conspicuous anti-slavery 


record, too, was against him from the point of view of “avail- 
ability.” As secretary of the Treasury in President Lincoln’s cabi- 
net in 1861-64, during the first three years of the Civil War, he 
rendered services of the greatest value. That period of crisis wit- 
nessed two great changes in American financi^ policy, the estab- 
lishment of a national hanking system and the issue of a legal ten- 
der paper currency. The former was Chase’s own particular meas- 
ure. He suggested the idea, worked out all of the important prin- 
ciples and many of the details, and induced Congress to accept 
them. The success of that system alone warrants his being placed 
in the first rank of American financiers. It not only secured an 
immediate market for Government bonds, but it also provided a 
stable uniform national currency. 

Perhaps Chase’s chief defect as a statesman was an insatiable 
desire for supreme office. It was partly this ambition, and also 
temperamental differences from the president, which led him to 
retire from the cabinet in June 1864. A few months later (Dec. 6, 
1864) he was appointed chief justice of the United States Supreme 
Court to succeed Judge Taney, a position which he held until his 
death. Toward the end of his life he gradually drifted back toward 
his old Democratic position, and made an unsuccessful effort to 
secure the nomination of the Democratic Party for the presidency 
in 1872. He died in New York city on May 7, 1873. Chase was one 
of the ablest political leaders of the Civil War period, and deserves 
to be placed in the front rank of American statesmen. 

The standard biography is A. B. Hart’s Salmon Portland Chase 
in the American Statesmen Series” (1899). Less philosophical, 
hut containing a greater wealth of detail, is J. W. Shuckers’ Life and 
Public Services of Salmon Portland Chase (1874). R. B. Warden’s 
Account of the Private Life and Public Services of Salmon Portland 
Chase (Cincinnati, 1874) deals more fully with Chase’s private life. 
See also Floyd Pershing Gates, Salmon P, Chase and the Independent 
Democrats (1918) ; and Arthur M. Schlesinger, Salmon Portland 
Chase^ Undergraduate and Pedagogue (1919). 

CHASE, SAMUEL (1741-1811), American jurist, was bom 
in Somerset county (Md.), April 17, 1741. He was admitted to 
the bar at Annapolis in 1761, and for more than 20 years was a 
member of the Maryland legislature. He took an active part in 
the resistance to the Stamp Act, and from 1774 to 1778 and 1784 
to 1785 was a member of the Continental Congress. He did much 
to persuade Maryland to advocate a formal separation of the 13 
colonies from Great Britam, and signed the Declaration of Inde- 
pendence on Aug. 2, 1776. In 1791 he became chief judge of the 
Maryland general court, but resigned in 1796 to become associate 
justice of the U.S. Supreme Court. Because of his activities on 
behalf of the Federalist party, the House of Representatives 
adopted a resolution of impeachment in March, 1804, and on Dec. 
7, 1804, the House managers, chief among whom were John Ran- 
dolph, Joseph H. Nicholson (1770-1817), and Caesar A. Rodney 
(1772-1824), laid their articles of impeachment before the Senate, 
llie trial, which lasted from Jan. 2 to March z, 1805, ensued on 
an indictment of eight articles, dealing with his conduct in the 
Fries and Callender trials, with his treatment of a Delaware grand 
jury, and (in article viii.) with his making “highly indecent, extra- 
ju^cial” reflections upon the national administration. On only 
three articles was there a majority against Judge Chase, the larg- 
est, on article viii., being four short of the necessary two-thirds to 
convict. 

“The case,” says Henry Adams, “proved impeachment to be 
an impracticable thing for partisan purposes, and it decided the 
permanence of those lines of constitutional development which 
were a reflection of the common law.” Judge Chase resumed his 
seat on the bench, and occupied it until his death, June 19, 1811. 

See The Trial of Samud Chase (2 vols., Washington, 1805), re- 
ported by Samuel H. Smith and Thomas Lloyd; an article in The 
American Law Review, vol. zxxiii. (St. Louis, 1899) ; and Henry 
Adams’s History of the United States, vol. u. (1889). See also J. H. 
Hazelton, The Declaration of Independence (1906) ; and The Maryland 
Signers of the Declaration of Independence (Baltimore, 1912). 

CHASE, WILLIAM MERRITT (1849-1916), American 
painter, was born at Franklin, Ind., on Nov. x, 1849. He was a 
pupil of B. F. Hays in Indianapolis, of J. 0 . Eaton in New York 
and of A Wagner and Piloty in Munich. In New York he estab- 
lished a school of his own, after having taught with success for 
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Bome y«aw at the Art Students’ League. A workw in all mediums 

oils water-colour, pastel and etching — painting with distmc- 

tion the figure, landscape and still Ufe, he is perhaps best known 
by his portraits, his sitters numbering some of the most impor- 
tant men and women of his time. 

("hagp won many honours at home and abroad, became a mem- 
ber of the National Academy of Design, New York, and for ten 
years was president of the Society of American Artists. In 1912 
he was awarded the Proctor Prize by the National Academy of 
Design for his “Portrait of Mrs. H.” At the Panama Pacific Ex- 
position (191s) a special room was assigned to his works. Among 
his most important canvases are “Ready for the Ride” (Union 
League Club, N.Y.), “The Apprentice,” “Court Jester,” and por- 
traits of the painters, Whistler and Duveneck; of General Webb 
and of Peter Cooper. 

See J. Walker MeSpadden, Famous Painters of America (1910}. 

CHASE, (i) The pursuit of wild animals for food or sport 
(Fr. chasse, Lat. capere, to take), and so the pursuit of anything. 
{See Hunting.) The word was also applied to park land reserved 
for the breeding and hunting of wild animals; cf. various place- 
names in England, as Cannock Chase. It is also a term for a 
stroke in tennis. {See Lawn Tennis and Tennis.) (2) An enclos- 
ure (Fr. ch&sse, Lat. capsa, a box), such as the muzzle-end of a 
gun in front of the trunnions, or, in typography {q.v.) the frame 
enclosing the page of type. {See Pmnting.) 

CHASE NATIONAL BANK, THE, of the city of New 
York was founded on Sept. 12, 1877. Its lirst published balance 
sheet (Dec. 27, 1877) showed total resources of $1,042,009.25. 
The statement for March 30, 1940, showed total resources of $3,- 
345,528,389.43; common capital stock of $100,270,000.00 and sur- 
plus and undivided profits of $136,486,918.24. On the same date, 
the bank had 35 branches in greater New York, and branches in 
London, Havana, San Juan, Panama, Colon, Cristobal and Balboa. 
An affiliate, The Chase Bank (orgjinized under the Edge Act), had 
branches in Paris, Shanghai, Ilongkong and Tientsin. The Chase 
National Bank occupies a prominent position in the field of liotb 
domestic and foreign commercial banking, acts as New York cor- 
respondent for thou.sands of other banks in the United States and 
abroad, and maintains a large trust department. 

Principal executive officers in 1940 were Winthrop W. Aldrich, 
chairman, board of directors, and H. Donald (Campbell, president. 
Mergers with three other large New York banks and a number of 
smaller institutions were consummated between 1921 and 1931, as 
follows: 

Nov. 23, 1921, Metropolitan Bank; April 12, 1926, Mechanics 
& Metals National Bank; Dec. 28, 1927, Mutual Bank; Jan. 26, 
1929, Garfield National Bank; Aug. 24, 1929, National Park Bank; 
June 2, 1930, Equitable Trust Company and Interstate Trust 
Company; Dec 19. 1931, American Express Bank & Trust Co. 

CHASING, the art of producing figures and ornamental pat- 
terns, cither rai.sed or indented, on metallic surfaces by means of 
steel tools or punches. {See Silversmiths’ and Goldsmiths’ 
Work.) The chaser first outlines the pattern on the surface he is 
to ornament, after which, if the work requires bold or high em- 
bossments, this is blocked out by a process called “snarling.” The 
snarling iron is a long iron tool turned up at the end, and made 
so that when securely fastened in a vice the upturned end can 
reach and press against any portion of the interior of the vase or 
object to be chased. The part to be raised being held firmly 
against the upturned point of the snarling iron, the workman gives 
the shoulder or opposite end a shar|> blow which raises the surface 
of the metal held against the tool. When the blocking out from 
the interior is finished, the object to be chased is filled with 
molten pitch, which is allowed to harden. It is then fastened to 
a sandbag, and with hammer and a multitude of small punches 
of different outline the details of the pattern (lined, smooth or 
“mat”) are worked out. Embossing and stamping from steel dies 
and rolled ornaments have taken the place of chased ornamenta- 
tions in the cheaper kinds of plated works. {See Embossing.) 

CHASLES, MICHEL (1793--1S80), French mathematician, 
was^ born on Nov. 15, 1793, at Epemon. He was educated at 
Paris, and engaged in business, which he later gave up for the 


study of mathematics. Chasles was made professor of geodesy 
and mechanics at the Polytechnic school and later professor of 
higher geometry at the Sorbonne. He and Steiner independently 
elaborated modem projective geometry, but the interchange of 
scientific ideas was so poor that the former did not know of the 
work of the latter. Chasles used his “method of characteristics” 
and his “principle of correspondence” to solve many problems; 
the .solutions were published in a series of papers in Comptes 
Rendus. The problem of the attraction of an ellipsoid on an 
external point was solved by him in 1846. Many of his original 
memoirs were later published in the Journal de VRcole Poly, 
technique. Chasles wrote two text-books, Higher Geometry 
(1852) and Conic Sections (1865). His Apergu historique sur 
Vorigine et la ddveloppement des mMhodes en giometrie (1837) 
is a standard work, the subject being continued in Rapport sur k 
progrh de la geometric (1870). Chasles died in Paris on Dec. 18, 
1880. 

CHASLES, PHILARETE (1798-1873), French critic and 
man of letters, was bom at Mainvilliers (Eure ct Loir). His 
father, P. J. M. Chasles (1754-1826), was a member of the Con- 
vention, and brought up his son according to the principles of 
Rousseau’s Emile. Philarete, after a regime of outdoor life., 
followed by some years of classical study, was apprenticed to a 
printer. He contributed to the Revue des deux mondes, until he ■ 
had a violent quarrel, terminating in a lawsuit, with Fran(;ois 
Buloz, who won his case. He became librarian of the Bibliothcquc 
Mazarine, and from 1841 was professor of comparative literature 
at the College de France. During his active life he produced 
50 volumes of literary history and criticism and of social hisior>-. 

Among his best critical works is Dix-huititme SUcle en Atmktrm 
. . . (1846), one of a series of 20 vols. of Etudes de liticraiun 
comparie (1846-75), which he called later Trent e ans de erthquf. 
An account of his strenuous boyhood is given in his Afaison dr mnn 
pAre. His Mimoires (1876-77) did not fulfil the expectations based 
on his brilliant talk. 

chass£, a gliding step in dancing, so called since one foot is 
brought up behind, or chases, the other. The chasse croise is a 
double variety of the step. 

CHASSELOUP-LAUBAT, FRANCOIS, Marquis de 
(1754-1833), French general and military engineer, was born 
at St. Semin (Lower Charente), and entered the French engimrrs 
in 1774. In 1791 he was promoted cajHain, and his ahiliiy 
recognized in the campaigns of 1792. After serving as chief rnp- 
neer at the siege of Mainz (1796), he was sent to Italy, where 
he conducted the first siege oif Mantua, and afterwards to the 
new Rhine frontier of France. He was chief of engineers in the 
army of Italy in 1799, and Napoleon’s engineer general in iSoo; 
and he was afterwards employed in reconstructing the defemes 
of the famous Quadrilateral in northern Italy (1801-05). ilis 
chef-d'oeuvre was the great fortress of Alessandria on the Tanaro. 
Chasscloup served in Napoleon’s campaign of 1806-07, directing 
the sieges of Colberg, Danzig and Stralsund; and again in 1809, 
in Italy. Soon after his last campaign, in Russia (1812), here- 
tired from active service, and was made a^pcer of France and a 
knight of St. Louis by Louis XVIIl. He voted in the chamber 
of peers against the condemnation of Marshal Ney. In politics 
he belonged to the constitutional party. 

As an engineer Chasseloup was an adherent, though of ad- . 
vanced views, of the old bastioned system. His front wa.s applied 
to Alessandria, as has been stated, and contains many elaborations 
of the bastion trace, with, in particular, masked flanks in tlie 
tenaille, which served as extra flanks of the bastions. The bastion 
itself was carefully and minutely retrenched. The ordinary ravelin ; 
he replaced by a heavy casemated caponier after the example of j 
Montalcmbert, and, like Bousmard’s, his own ravelin was a large 
and powerful work pushed out beyond the glacis. 

Chasseloup’s only published works were, Correspondance 0^ j 
giniral francais avec un giniral autrkhien. (1801; republ. 1803" 
1R09 as Correspondance de deux giniraux . • .) and 
Mimoires sur quelques parties de ParliUerie et de 
1805; republ. 1811 as Essais sur quelques parties • . 
important of his papers are in ms. in the Depot of Fortifications, 

CHASSEPOT, officiaUy "fiuil modile 1866.” a roM 
breecb-loading rifle, famous as the ann of the French fon^ 
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rranro-Crerman War of 1870-71. It was railed after its in- 
Yfii. )r. \ntoinc Alphonse Chasscpot (1833-1905), who hud pre- 
viously constructed a series cf experimental foinis of breerh- 
" became the French service weapon in j 86C. In the 

year it ruvide its first appearance *m the battlefield it 
MfuMiia, where it inflicted severe losses upon Garibaldi’s troops. 
xhr war of 1870 it proved very greatly superior to the German 
Ik i^un. The breech was closed by a boit wry similar to those 
oi iKue modern rifles, and amongst the technical features of in- 
,..rr,i were the nufthod of obfiiratiun and the ivienlioii ut the 
r! ridge. It was sighted to T,5ijy 1. n,aoo metres ». 
CHASSERIAU, THEODORE (iSi()-r856), French 
ivnutcr, was born in the Antilles on Sept, jc, 1819, and died In 
j- .:., n 0<t. R, TS56. He stiulied under Ingres at r .rls and at 
subsequently falling under the influence of Paul Dcla- 
j... f. . ill hU short life he produced little. There are decorative 
by him in the church of St. Mery' and the Salic des 
( »)it in the Palais d’Or^ay, and some characteristic lUho- 
priph- iiu.jginative in character and original in execution, which 
li. k I i’u with the arti.sts of the ’70s and ’80s rather than with 
ho ..Miicnipornries or predecessors. 

CHASSEURS, light inf.nitry or cavalry regiments in the 
Ii.mIi riny Mroin f->. duisstr, to hunt L The fir:t light infantry 
. -.’v . .ro () Im'J • units were nn'sed in 1743, and by 1704 their 
i-i-’-.K, • h.id increased to :r batlaliims. The name then disaj)- 
iii'l ■evil 1S40. but by \.ro they had again inirease*! to their 
r.giini. and by I he oui break of World War I to 3c bal- 
’ .>1 Ahicli 12 were known as Chnsi- un Alpiu^ I hoy 

equip()ed and trained for mountain warfare, 

! -dvr (he French army organi/alion al niid-jcdi centtmy the>e 
y a: Imn:! <q' i'h(i\'St:»rs w’cre formed as independent units for 
«i.:iisir;iiive purposes, but were grouped itdo tk*mikr»gade^ of 
the* 1- it.d'oiis lor war. They wen* distinguished from (die in- 
l.tiirv hv their dirk blue uniform.s. During the |^c■^u»d ji^t prior 
:■ War IT a few battalions of chas'icirs were integrated 

i: r 'aired divisions as inotori/.ed infantry. The French army 
‘.u w ir iiuluded a number of battalions of i.’/nnvvt'w/'j, of 
wi k:. rk iMal w'cre alpine or motorized. 

■fi( ». .ivalry ic^ia\.Si lay a rimuih regiments were first in- 
M 'lar ; in • ; ;i), 'riicy performed notaldo '^elvice in the European 
i.iT.i'iieii .',1 the ."^eciind Fanpire. Ac the close ( 4 ' World War I 
iiu'. vip' •■cpre-ente<l by Uvt: regimenl.s 01 CV/i/>.Ma/\x d\ifrtquc 
fucMiiv re( noted for .service in Algeria The peace and war 
fii-.j!ii/.iiion Ilf the-^e Cn(i,sHnr's d AirhjHc regiment^^ (orreqwmded 
iM'riiri 1 U) that of a line ravalry ^mit. Between World Wars I 
iiiii' II <ini during the iattrr war he number of these regiments 
in. ’VIM (I :irogressivety, and they were transformed into irmoured 

U'l’.l" 


b: 


III M.ii 


I’lif •!' \in«t of mounted Cha^satfs dWirhjuc dil! in existence 
r. .\'>o \ squadron stationed at Senii'^, France 

(C \\\ Hr.) 

! CHASTELARD, PIERRE DE BOCSOZEL DE 

• Hiuh [Mtet, w.M -torn ;n !)auphiiu\ a .scum 01 the house 
llj^ name is inseparablv cimnecied with Mary, (.Hieen 
P’ n-mv I lom the .'Cl vice of the Coii*'tabic .Mtmtmorency 
M' ‘M'rd ilwuipacr passed to < he household t»i M.irshal l.» am- 
b'" ’li.jin he accomtumed on his journey U- Seuikuid hi escort 
'hi ). Ho returneil ti^ 1 ‘aiis in ihe marsh i!'> train, but 
shortly afterwards, bearing 'etters at rci* 
to Mary from his old protector. Mor.tmorencN nnl 
t addressed to the cx-r|Lit*en of France bv l*iene Ron- 

i- ' in.a-ler in the irt of :np.g He iiiidenc»ok to transmit to 
H'lci tlu‘ HTvicc of plate with which Mary Jinvardcii him. But 
^ ‘ifl miumi in Invc with the queen, who is said to have emouraged 
The voiing man hid himself under her l^ed, /.here he 
i)> her maids of honour. Mary pardoned the of- 
< h.'istr-lard was so rash as again to violate her privacy, 
iPyfV" 't 'Ccoiul time, seized, sentenced and lunged the 

fling, xjq valiantly and consistently, reading, 

iifj ' . scaffold, his master's noble Jlymne de ia mart, 

5f,ii * 'd the instant of doom towards the palace of Hoiy- 
• t'l .nidress to his unseen mistress the famous farewell — 


u. 


"Adieu, la plus belle et la plus cruelle princessc du monde.” This 
at least is the vcr.rion of the Vic des dames illustres of Brantomc. 

CHASTELLAIN, GEORGES (r. 7415-1475), Burgundian 
poet and clironicler, was a native of Alost, in F'iiinders. He saw 
active service in the Anglo- I'rench Wars and el.«iewhere. In 
1434 he received a gift from Phili]> the Good, duke of Burgundy, 
for hi3 inilitar>' service. After the peace of Arras (1435) he 
abandoned soldiering for diplomacy. The next ten years W'cre 
spent ill France, w'here he was connected with Georges de la 
Trcmoiiie, and afterwards entered the hou.sehold of Pierre de 
Breze, at ih.at time sencsch.ni of Poitou, by whom he was em- 
ployed <tii missions to .he duke of Burgundy, in an attempt to 
e /iublish hf tter relations between (’harlcs VII. and the duke. On 
the funlpr breach between the two princes, Chastellain left the 
French serxdcc f) cnier Philip’s household, and in 1457 he be- 
came a TTn mber of the ducal council. He was continually employed 
on dip'loiTiatic erranih until 1455, when he was made Burgundian 
historic'^ra^ilicr. He worked at his Chnmiqite, with occasional 
ii:terruiti.>ns in his retreat to fulfil missions in France, or to 
visit the Burgundian court. He was assisted, from about 1463 
onwards, by his di.«ciple and continuator, Jean Molinet. whose 
rhfclorical anil redundant style may be fairly traced in some 
p:is.s,ages of the Chrontqttc. Chastellain died at Valenciennes on 
Feb. 13 (according to the treasury accounts), or on March 20 
(arrerding to his epitaph), 1475. Only about one-third of the 
whole ChroniqiWy whiih extended from 1419 to 1474, is extant. 

Among his contcmpor.iries Chastellain acquired a reputation 
by his j)(*eiiis and occ asional pieces. 11c was no mere annalist, 
but proposed to fuse and shape his \ast material to his own con- 
clarions. in accorrlance with his political experience. I'he most 
interesting feature of his work is the skill with which he pictures 
the leading figures of his time. 

The known extant fragments of Chastcllain's Chroniqtic with 
his other work.s were edited by Kervyii dc Lctlenhove for the 
Bru>scis Academy in 1863-60 iBui>.scis,) as Ocwirc.v de Gcorffes 
ChiLstdlahu This edition includes three volumes of minor pieces 
of i.on.'‘ideralilc interest, especially Lc Temple de Boccuce, dedi- 
calcd iy Margaret of Anjou, arid the Depnrulion for Pierre 
Brezr, imprisoned by Louis XT. The attribution to Chastellain 
i.s in some cases erroneous, notably in the case of the Livre des 
jaih dr Jacques dc Lalaiu.(, wliith is probably the work of Lefebvre 
de '^riint-Rcmi. herald of the Golden Fleece. In the allegorical 
Oidtrc d'lunoiir it has been thought a real romance between 
Bre/c and a lady of the royal house is concealed. 

.>V» A, MoliniiT, Li s Sourer * dr Vhisloirc de France; notice.s by 
Keiwyi^ dc t.cttcnliovi* prclixcd to the (feui'i’t's and in the Hiographie 
natumale dc Bviniquc; and Kenneth Uiwin, Georges Chastellain: la 
vie, les ccuvtcs (Paris, 19 , 7). 

CHASUBLE, a liturgical vestment of the Catholic Church, 
being the untcrinost garment worn by bisho(>s and priests when 
celebriiling the Mass. I'ho word a, derived, through the French, 
froiii thij Latin casnla, a iitilc house or hut. Since the chasuble 
for plane ta, as i! is also tailc-il in ihe Roman Missal) is only u.sed 
at the Mass, or rarc)> for functions intimately connected with the 
sacranieiu of the altar, it may be regarded as the Ma.ss vestment 
par excellence. According to tlic prevailing model in the Roman 
Catholic Church it is a scapular-like cloak, wUh a hole in the 
init'tdle for the head, falling down over breast and back, and leav- 
ing the arms uncoi’ereil al the sidtjs. Its shape r.nd size, however, 
iliffer considerably in various countries {see lig.), while some 
churches — {'.t,'., iho^e cf certain monastic orders — ^have ret.iined 
or rcvertovl to die earlier '(iothic" forms to be described later. 
According to the decisions of the Congregation of Rites, chasubles 
must not be of linen, lotton or woollen stuffs, but of silk; though 
a mixture of wool (or linen and cotton) and silk is allowed if the 
silk completely cover the other material on the outer side. 

The clusubic, like the kindred vestments in the Eastern 
Churches, is derived from the Roman pacnula or plancta, a cloak 
worn by all classes and both sexes in the Graeco-Roman world 
(.n:e? Vf.stmf.nts). 

At the Reformation the chasuble was rejected with the other 
vestments by the more extreme Protestants. Its use, however, 
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survived in the Lutheran churches; and though in those of Ger- 
many it is no longer worn, it still forms part of the liturgical cos- 
tume of the Scandinavian Evangelical churches. In the Church of 
England, though it was prescribed alternatively with the cope in 
the first prayer-liook of Edward VI., it was ultimately discarded 
with the other “Mass vestments.” (See Vestments.) 

Form.— The chasuble was originally a tent-like robe which fell 
in loose folds below the knee of the wearer. Its inconvenience, 
however, was obvious, and a process of 
cutting away at the sides began, which con- 
tinued until the tent-shaped chasuble of 
the 1 2th century had developed in the i6th 
into the present scapular-like vestment. 

This process was, moreover, hastened 
by the substitution of costly and elabo- 
rately embroidered materials for the sim- 
ple stuffs of which the vestment had 
originally been composed; for, as it be- 
came heavier and stiffer, it had to be made 
smaller. 

Decoration. — Chasubles were until the 
loth century generally quite plain, and even 
at the close of this century, when the cus- 
tom of decorating the chasuble with or- Comparative sizes and 
phreys had become common, there was shapes of chasubles as 
no definite rule as to their disposition, now in use in various 
From this time onward, the embroidery be- countries (a a b) ser- 
came ever more and more elaborate, and roman. (D) 

the orphreys were broadened to allow of 
their being decorated with figures. About the middle of the 13th 
century, the cross with horizontal arms begins to appear on the 
back of the vestment, and by the 15th this had become the most 
usual form. Sometimes the back of the chasuble has no cross, 
but only a vertical orfihrey, and in this case the front, besides the 
vertical stripe, has a horizontal orphrey just below the neck open- 
ing. This latter is the type used in the local Roman Church, which 
has been adopted in certain dioceses in South Germany and Swit- 
zerland, and of late years in the Roman Catholic churches in 
England, c.g., Westminster cathedral. 

The earlier decoration of the forked cross, i.e,, a vertical 
orphrey with two arms turned upwards over the shoulders, was 
commonly retained in England and has thus been largely adopted 
by the “Anglo-Catholic” clergy in modem times. Father Braun 
gives proof that this decoration was not even originally conceived 
as a cross at all, citing early instances of its having been worn 
by laymen and even by non-Christians. It was not until the 13th 
century that the s>Tnbo]ical meaning of the cross began to be 
elaborated, and this was accentuated from the 14th centuiy on- 
ward by the custom of adding to it the figure of the cf^cihed 
Christ and other symbols of the Passion. This, however, did not 
represent any definite rule; and the orphreys of chasubles were 
decorated with a great variety of pictorial subjects. The local 
Roman Church, true to its ancient traditions, adhered to the 
simpler forms. The modem Roman chasuble, besides the conven- 
tional arabesque pattern, is decorated, according to rule, with 
the arms of the archbishop and his see. 

The Eastern Church. — ^The original equivalent of the chasu- 
ble is the phelonion, from the Lat. paenida. It is a vestment of 
the type of the Western bell chasuble; but, instead of being cut 
away at the sides, it is either gathered up or cut short in front. 
In the Armenian, Syrian, Chaldaean and Coptic rites it is cope- 
shaped. The phelonion is not in the East so specifically a euchar- 
istic vestment as in the West, but is w^om at other solemn func- 
tions besides the liturgy, c.g., marriages, processions. The Greek 
and Greek Melchitc metropolitans now wear the sakkos instead 
of the phelonion; and in the Russian, Ruthenian, Bulgarian and 
Italo-Greek churches this vestment has superseded the phelonion 
in the case of all bishops (see Dalmatic and Vestments). 

See J. Braun, S. J., Die liturf(ische Gewandung (1Q07), pp. 
149-247, Dorn H. Leclerq, in Cabrol, Diet. d*Archiol. Chrit. et 
de Uturgie, and the bibliography to the article Vestments. 
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CHATALJA LINES, a fortified position 35m. W. of and 
covering Constantinople, extending from the Black sea at Kara- 
humu to the Sea of Marmara at Buyuk Chekmedje. They form 
a very strong position, covered in part by lakes and marshes, and 
commanding all the country to the west. They were first con- 
structed during the Russo-Turkish war of 1877-78, but were not 
at that time the scene of fighting. During the Balkan war of 
1912, however, they afforded a secure refuge to the Turkish 
armies defeated in the open field by the Bulgarians, and when 
the latter attacked them in mid-November of that year, with 
insufficient artillery preparation, they were repulsed with heavy 
loss. In the World War the lines were once more reconditioned 
in expectation of an Allied attack on Constantinople. 

chateau, the French word for castle (qrj.). The develop- 
ment of the castle in the 15th and 16th centuries into houses 
arranged rather for residence than defence led to a corresponding 
widening of the meaning of the term chdteau, which came to be 
applied to any seigniorial residence and so generally to all country 
houses of any pretensions (cj. the Germ. Schloss). The French 
distinguish the fortified from the residential type by describing 
the former as the chdteau fort, the latter as the chdteau de pli^ 
sance. The development of the one into the other is admirably 
illustrated by the chdteaux scattered along the Loire. Of these,. 
Langeais, still in perfect preservation, is a fine type of the chateau ' 
fort, with its loth century keep and 13th century walls. Amboise 
(1490), Blois (1500-40), Chambord (begun 1526), Chenonceaux 
(1515-60), Azay-le-Ridcau (1521), may be taken as tj-pical 
examples of the chdteau de plaisance of the transition period, all 
retaining some of the architectural characteristics of the medi- 
aeval castle In English the word chdteau is often used to trans- 
late foreign words, e.g., Schloss, mcexiing country house or mansion. 

See Renaissance ARcniircruRE. For the Loire chdteaux see Theo - 1 
dore Andrea Cook, Old Touraine (1892). (T. F. U.) 


CHATEAUBRIAND, FRANCOIS REN£, Vicomtek 
(176&-1848), French author, youngest son of Rcn6 Auguste dc ; 
Chateaubriand, comte de Combourg, was born at St. Malo 00 ! 
Sept. 4, 1768. He was a brilliant representative of the reaction 
against the ideas of the French Revolution, and the most con- 
spicuous figure in French literature during the First Empire, 
llis naturally poetical temperament was fostered in childhood by 
picturesque influences, the mysterious reserve of his morose 
father, the ardent piety of his mother, the traditions of 
ancient family, the legends and antiquated customs of the seques- 
tered Breton district, above all, the vagueness and solemnity of 
the neighbouring ocean. His closest friend was bis sister Lucille/ 
a passionate-hearted girl, divided between her devotion to him 
and to religion. Franqois received his education at Dol and 
Rennes. From Rennes he proceeded to the College of Dinan. to 
prepare for the priesthood, but decided, after a yearns holiday at 
the family ch&teau of Combourg (1786) to enter the army. In 
1788 he received the tonsure in order to enter the order of the 
Knights of Malta. In Paris (1787-89) he met La Harpe, Bvaiiste 
Parny, “Pindare” Lebrun, Nicolas Cbamfort, Pierre Louj* 
Gingueni, and others, of whom he has left portraits in B 
memoirs. In 1791 he departed for America to take part in a 
romantic scheme for the discovery of the North-West Passage. 
The passage was not found or even attempted, hut the adventu^ 
returned from bis seven months’ stay in America enriched witn 
new ideas and new imagery. In 1792 he married Mile. Celeste 
Buisson de Lavigne, a girl of 17, who brought him a small for- 
tune. He then joined the imigris, and after many vicissitudes 
reached London, where he lived in great poverty. 

From his English exile (1794--99) dates the Natchez (nrs^ 
printed in his Oeuvres comfdktes, 1826-31), a prose epic 
ing the life of the Red Indians. Two brilBant episodes original^ 
designed for this work, Atala and Reni, are famous. 
briand’s first publication, however, was the Essai historiquet^ 
tique et moral sur les rivolutions . . - (London, 1 797)* 
author subsequently retracted, but did not suppress. 1° 
volume he appears as a mediator between royalist and revoluUw 

*Hcr Oeuvres were edited in 1879, with a memoir, by Anatole 
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arv ideas, a free-thinker in religion, and a disciple of Rousseau. A 
gnat change in his views was, however, at hand, induced, if we 
aiffpt his own statement, by a letter from his sister Julie (Mme. 
de r'arcy), telling him of the grief his views had caused his mother, 
^'ho had died soon after her release from the Conciergerie in 
ihi* same year. His brother had perished on the scaffold in April 
and both his sisters, Lucile and Julie, and his wife had been 
imprisoned at Rennes. Mme. de Farcy did not long survive her 
inipi'i^oiimcnt. 

On Chateaubriand’s return to France in 1800 the Gdtde du 
jiristiaJiisme was already in an advanced state, Chateaubriand’s 
lavouiite resort in Paris was the salon of Pauline de Beaumont, 
who was to fill a great place in his life, and gave him some help in 
the pr('paration of his book. Atala, ou Ics amours de deux 
dans le desert, used as an episode in the G 6 nie du 
Jitistiiinisme, appeared separately in i8oi and immediately made 
his reputation. Alike in its merits and defects the piece is a more 
, niph.itic and highly coloured Paul et Virginie. The Gdrde du 
jtrht 'uinhmCf ou bcautes de la religion chrelienne, appeared in 
:>02 iiiion the eve of Napoleon's re-establishment of the Catholic 
in France. No coincidence could have been more oppor- 
nint-. ;m(l Chateaubriand esteemed himself the ctainterpart of 
in the intellectual order. The work is not to be judged 
: y iis apologetics, but as a masterpiece of literary art. Its in- 
iiuiJKL in French literature was immense. The £loa of Alfred de 
\!u'ny, the Harmonies of Lamartine and even the Legende des 
Victor Hugo may be said to have been inspired by the 
0/ uir (In cliristiamsmc. At the moment of publication it admir- 
.ihly subserved the statecraft of Napoleon, and Talleyrand in 
niipointed the writer attache to the French legation at Rome, 
whiiher he was followed by Mine, de Beaumont, who died there. 

When his insubordinate and intriguing spirit compelled his 
puill he was transferred as envoy to the canton of the Valais, 
Till ruunier of the duke of Eiighicn (March 2T, 1804) took 
pbci' be tore he took up this appointment. Chateaubriand im- 
iinv!i;i;(‘ly resigned his post. In 1807 he offended Napoleon by an 
in the Mercure de France (July 4), containing allusions 
tt- Nero which were rightly taken to refer to the ernperur. The 
of which he had become proprietor, was temporarily 
Mjpprc-sod. and was in the next year amalgamated with the Dec- 
c'U In 1806, he had made a pilgrimage to Jerusalem, undcr- 
uikffi hi fjuest of new imagery. He returned by way of Tunis, 
t arih.iRe, Cadiz and Granada. At Granada he met Mme. de 
Mnuiliy, and the jdacc and the meeting apparently suggested the 
ronuinlit tale of Le Dernier AbenccragCf W'hich, for political 
niiMuis, remained unprinted until the publication of the Oeuvres 
(omiji'x'tcs (1826-31). The journey also produced Ultindraire de 
l\irh a Jerusalem ... (3 vols., iSii), and inspired his prose epic, 
Li'S Martyrs, ou le triomphe de la religiofi chretienne (2 vols., 
Kme had appeared in 1802 as an episode of the Gdnie du 
and a separate unauthorized edition appeared at 
ktip/.iK. The tale forms a connecting link in European literature 
bfiwi-en M’crthcr and Childe Harold; it paints the misery of a 
and dissatisfied soul. Chateaubriand betrayed amazing 
JCftiiv.ni in describing his sister Lucile in the Amelic of the story, 
jntl much is obviously descriptive of his own early surroundings, 
^iih I.rs Katchez his career as an imaginative WTiter is closed. 

T.Su ho published his Etudes ou discours historiques ... (4 
) ilL>;iiing with the fall of the Roman empire. 

^ baitaubriand s vanity and ambition made him dangerous and 
JUruM worthy as a political associate. lie was forbidden to de- 
‘' ‘■r I he address he had prepared (1811) for his reception to the 
i^ilciny on M. J. Chenier on account of the bitter allusions to 
''^Pftlcon contained in it. From this date until 1S14 Chateau- 
in seclusion at the Vallce-aux-loups, an estate he 
'jought in 1807 at Aulnay. His pamphlet De Bonaparte, des 
ct de la ndcessiU de se raUicr d nos princes Idgitimes, 
Pptared on March 31, 1814, the day of the entrance of the allies 
* ^ I’aris. Louis XVITI. declared that it had been worth a 
ndred ihou.sand men to him. Chateaubriand, as minister of the 
accompanied him to Ghent during the Hundred Days, 
^ lor a time associated him.self with the excesses of the royaUst 


reaction. But he rapidly drifted into liberalism and opposition, 
and was disgraced in Sept. 1816 for his pamphlet De la monarch. r 
selon la charte. He had to sell his library and his house of the 
Vallce-aux-loups. 

After the fall of his opponent, the due Decazes, Chateaubriand 
obtained the Berlin embassy (1821), from which he was trans- 
ferred to London (1822), and he also acted as French plenipoten- 
tiary at the Congress of Verona (1822). He here made himself 
mainly responsible for the iniquitous invasion of Spain. He was 
foreign minister for a brief period, and then, after another inter- 
lude of effective pamphleteering in opposition, accepted the 
embassy to Rome in 1S27, under the Martignac adniiiiLst ration, 
but resigned it at Prince Polignac’s acces.sioii to office. 

During the first half of Louis Philippe’s reign he wrote a 
Mdmoire stir la captivitd de madame la duchesse de Berry (1833) 
and other IcgitimivSt pamphlets; but as the prospect of his again 
performing a conspicuous part diminished, he rclap.sed into an 
attitude of complete discouragement. His Congrds de Vdrone 
(1838), Vie de Rancd (1844), and his translation of Milton, Le 
Paradis perdu de Milton (1836), belong to the writings of these 
later days. He died on July 4, 1848, affectionately tended by his 
old friend Madame Rccamicr, herself deprived of sight. For the 
last 15 years of his life he had been engaged on his Memoires^ and 
his chief distraction had been bis daily visit to Madame Rccamicr, 
at whose house he met the European celebrities. He was buried 
in the Grand Be, an islet in the bay of St. Malo. Shortly after his 
death appeared his celebrated Memotres d'oulre-tombe (12 vols., 
1840-50). These memoirs undoubtedly reveal his vanity, his 
egotism, the frequent hollowness of his professed convictions, and 
his incapacity for sincere attachment, except, perhaps, in the case 
of Madame Rccamicr. Though the book must be read with the 
greatest caution where others arc concerned, it is perhaps now 
the most read of all his works. 

Chateaubriand is chiefly significant as marking the transition 
from the old classical to the modern romantic school. The fertility 
of ideas, vehemence of c.xprcssion and luxury of natural descrip- 
tion, which he shares with the romaniiiisls, are controlled by a 
discipline learnt in the school of their predecessors. His palette, 
always brilliant, is never gaudy; he is not merely a painter but 
an artist. He is a master of epigrammatic and incisive sayings. 
Perhaps, however, the most truly characteristic feature of hi> 
genius is the peculiar magical touch which Matthew .\rnold 
indicated as a note of Celtic extraction, which supplies an element 
of sincerity to Chateaubriands declamation. Egotism was his 
master-passion. He is a signal instance of the compatibility of 
genuine poetic emotion, of sympathy with the grander aspects 
both of man and nature, and of muniricence in pecuniary matters, 
with absorption in self and general sterility of heart. 

Bikliookaphy. — ^Thc Oeuvres completes of Chateaubriand were 
printed in 28 vols., 1826-31; in 20 vols., 1829-31; and in many Inter 
editions, notably in 1858-61, in 20 vols,, with an introductory study 
by Sainte-Beuve. The princi])ul authority for Chatcaubriaiui s biog> 
rapby is the Mdmoires douire-tombe (1849-50), of which there is an 
English translation, The Memoirs 0} . , . Chateaubriand (6 vols., 
1902), by A. Teixeira de Matto.s, based on the edition (4 vols.. 1899- 
1901) of Edmond Kir6. This work should be supplemented by the 
Souvenirs et correspondances tiris des papiers de Mme. Recamier 
(2 vols., 1859, cd. Mme. Ch. Lenormant). Sre also Comic de Marcel- 
lus, Chateaubriand et son temps (1859) ; the same editor’s Souvenirs 
diplomatique s ; currespondancr. intime de Chateaubriand (185S) ; C. 
A. Saintc-Bcuve, Chateaubriand et son groupc Ultdraire sous Vempire 
(2 vols., 18O1, new and revised cd., 3 vols., 1872); other articles 
by Sainte-Bcuve, who was in this case a sonr.'what prejudiced critic, 
in the Portraits contemporains, vols. i. and ii.; Causeries du lundi, 
vols, i., ii. and x.; Noux'caux Lundis, vol. iii.: Premiers Lundis, vol. iil; 
A. Vinet, Ltudes sur la litt, jran^aise au Xl\e sdcle (1849) ; M. de 
Lcscurc, Chateaubriand <1892) in the Grands icrivains fran^ais; Emile 
Faguet, Etudes Uttiraires sur le XlXe siccle. (1887) ; and Essai dune 
hio-bibliographie de Chateaubriand et de sa jamille (Vannes, 1896), 
by Ren 6 Kerviler. Joseph Bedicr, in Etudes critiques (1903)1 deals 
with the American wTitinas, and there is an admirable criticism of 
the GMe du christhinisme in F. Brunctiere’s Hist, de la liil. francaise 
vol. iv. (1917). Some correspondence with Sainte-Beuve was edited 
by Louis Thomas in 1904, and .some letters to Mme. de Stael appeared 
in the Revue des deux mondes (Oct. 1903). 

CHATEAUBRIANT, a town of western France, capital of 
an arrondissement in the department of Loire-InfWcure, on the 
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left bank of the Chrro 40 mi N.X.K. of Nanle.*. by mil. Pop. 

( 1054 ) 

It takes its uanu’ froir a rastlo fouiirletl in the iilh century 
by liriant, count of Pcnthievrc, remains of which still exist though 
it was shattered in 14^^, ’ 1 ncv'. ra begun in 15:4 by Jean 

de Laval, and iamou^ in lir nry as tin residcn(f of Framboise dc 
Foi\. mistress (>f FrarKi,* I h.u a lieautiful colonnade running 
at right angles u» the maif building, ll was jircscnted to the 
depanmern by the clui’ d \ijinalc in i.Ss2. 'Phe interesting Ro- 
nianesriue chiircli is dedicatetl to St Jean dc Here. Chaicaubriant 
i.s thi seat of a subprebnl and has a iribiinal of first jn.staiice. It 
is a big agricultural ^ entrr with an imjiortant t attic market. Plows 
and agricuhura! m.u hiner\ are made. 

CHATEAL’-D’OEX, le.-or^ Switzerland, 20 mi. from Mon- 
treu\. in th.- Sarmi valley fi. above .sea level, below the 

noriliwesl end oi tin Ikrnese t)berland. J*op. 1 1050 ■ 'Phe 

ca.sile was leplaiici In a dnuah and the village ha.^* inan> at- 
tractive t halite sialiered (»n the hill.side. which are enriched with 
pine w<M)ns. ’Plie village i- inuih fre(|ueiitecl lioih in summer and 
in winiei. and spoils 01 both -easons .ire well clevelopc‘d. 

CHATEAUDUN, a town of norih (enlral Franee, (apilal ol 
an arroiuil' •)!• 7// in tin cie])ailmi‘nl n| Kure-cl-Loir. :S mi. .S.S.W. 
of ('hanrc' I'up ‘ 105.^ li stanch on high ground near 

the left riank ni the Loir. "Phe stieiis radi.ite from a ventral 
square, the tvwvn being replanned .iliei fires in 1^25 and ’S70. 

('liAteaudiii: iCastroilunum ' . ;; tourist centre wa^ ihe capital 
of the euumship 01’ Dunois in the middle age.- 'Phe castle was 
founded in the 10th (enlurx relniilt b\ Jean Ibinois. bastard of 
Orlean.s. in the i slh century and eniireiy resiored aftei iq4'5 ll 
contains some aiicieni tapestries, and in the ehapel arc valuable 
Statues. 'Ihe i 2lh-(cnlur> church 01 La Madeleine iielunged to an 
alihey, the buildings of whicii are o( copied In the law court*- and 
hospital. The ruined chapel of Notre-Damo and tlie ehuuhes of 
St. Valerian and St Jcmii are meUi.iC'vaf The mu.seum (oniain.-* 
a uniipie (olleclion of 4,000 birch, another of Kgyptian objects and 
a library ol 52,000 volumes. Jn 71)54 a cullege was being luiili. 
Since in.^h agriculture ha.s largely given place to incluMiy. and 
rubber, optical insirumcmts. machine tnc>l.s and telephones are 
made. There is al.so a militarv air liaso (PI. I.-R II. 1 

CHATEAU-GONTIER, a town of western Pram e and chief 
tow’n 01 the urroinlis.se mat f of Laval, deparimeni ot ^layennc. 
on the Mayeime, tn mi. S by of Lav.il Pop. 'i 'i5p J‘,’ 
Chfiteau-flontie; owes its origin and its name tcj a casllc- erected 
in the first half of the iiih rcMiluiy iiy Gonliei. the .steward of 
Fulk Nerra of Anjou, cm the site of ;i monasterv belonging to ilic 
monks of St. Aubin dWiigen. 'i he church of Si. Jeai. dates from 
the 11th century The town suftered *^(-vertly during the war.- of 
the League. In 171)5 it was occupied by the Vendeau*- It is one 
of the biggest agricultural cc.alres of western France , and it.> fairs 
and markel.s are especially inifuinant for while geese .md juiulLiy. 

( At . L\ 1>. I 

CHATEAU-RENAULT, FRANCOIS LOUIS DE 
SOUSSELET, MARc.»r I.s PE ( I f)5 7 - 1 7 1 b) Fi eiic b .idinirjl, 
entered the army in 1O58. Imi in ifiOi was tran.^lVrred to the nav’y. 
His early .services were i.io^lly performexJ in criii.-cs again- i. the 
Barfiary pirates: he di.^linguished ]iim->ell in the eKpecliiic»n under 
the due dc Heaufoi l 11664 > and in thru of 167..*. W hen w.o bn. he 
out between Pmgland and France in itif.o In- was in command at 
Brest and was chosen to carrv Ihe troops and stores st-nl bv the 
French king to the aid of jame.s JI in Ireland. Although he was 
watched by Admiral Herbert (Lord Torrington, q r. ■ with whom 
he fought an indecisive aclioii ir Bantry ba> he executed his mis- 
sion with success. Chateau-Rcnault cninmandeci >qiiadron 
under Tourv'ille at the battle of Bcachy Head in Ooc. He w'a*^ 
with 'fourvillc in the allaci: on the Smyrna convoy in j6< On 
the death of J'ouivdllc in : 701 he was named to the vacant pos» of 
vice-admiral of France. 

On the outbreak of the War of the Spaiii.sh Succession, he was 
charged with ihe protection of the Spanish galleons whii h were to 
bring the treasure from America. These, witli his fled of French 
and Spanish w'arships, he brought to anchor in \ igo hay on 
Sept. 22 (Sept, zz, Old Style\ 1702; but oiheiai obstacles de- 


layed the landing of the cargo, and order for the transport of the 
bullion inland to Lugo by the Galician militia had only jusi 
riv'ed when, on Oct. 22 . the .sutierior Anglo-Dutch fleet under 
Sir (icorge Rooke on its way baik from the unsuccessful cnlc?-. 
prise against Cadiz, appeared outside the bay. Next day the 
enemy broke Chatcau-Renaull'.s boom across the harbour, burned 
or captured the warship.-; and the galleons after a savage engaue^ 
incnl, landed troops md seized an enormous quantity r»l the 
merchandise. Louis XIV considered Chateau-Renault free ironi 
blame, but the Spanish government declined to give him the rank 
of giandee, which wa.s to have lieen the reward for bringing the hu|. 
lion home. He wa.s however made a marshal of France in 1705 and 
lieiitenaiil-general of liiittany in 1704. In 1 70S, on the death of 
his nephew he inherited the marquisalc of Chatcau-Renauli. yjj 
Nov ’ 5. i" j 6 he dieil in Paris. 

Bull lOOR/rir'i J. J R. Falmon Mai.son, Le .W/ifiVAa/ Chatruu. 
Rnutull (Pari ■ I ron (himr., I rs Alarms illmtres dr fa Tnm r 

'Pari.*-, iKt)*. , }lhtui*r mari'imr dr la I'rnnrr . . . }vsqu*a la pair tj,' 
!>i/uiriiur voi hi i. I'aib. iS(>G; fi»r the Kngli'di view in the uui- 
1 rovers, on PanfA bax PtadiN Head and Vigo, srr W. A1 Clowrs 
J hf Ro ‘ A'm'l v. li London, iS<)S‘ 

CHATEAUKOUX, MARIE ANNE DE MAILLY- 
NESLE, 1)7 i Tii.sSf i>r 1 71;-' 7441. inistres.s of Loui.- X\ „f 
1 !‘mre, wa.s tin lift:, daiiglilei of Louis de Mailly, marqiM- ui 
Nesic She wa-. rn.jrried ’ii : 7.vt to the iiiai-(|ui.- de l.r. TuiirnLl.i 
who dii’d In 'to Her eliles: ‘iisler. Louise Jubv comtes-i- 
Mailt; c - ,i li.id t»een sinteeded as the Ping's mi.stre- hv 
the nevi ekte'-t l aiiiiin* l eiiLile. marqui.se de \ intimille 1171' i; . 
Alter the uitici * death M:id.mie de La 'fi»urnelie. iiarkefl h\ ihf 
due de Kiihelici. toon In 1 plaCi . desjhie Hie dismav of LarUiiul 
henry ami (lu opfiosiiiia of ilie lornte dc Maurepa- he: prio* 
ineiiuIcTi the deihntive rii.s'iiissal of Madame cK Mailly fror’ < mr; 

• ' ;4;- 1 ami the li»it oj um lic.sse de Chateauroux for hcrsell • i; y 

She meited Loui.-. o Iouk tor military glon and received a Ictm . ■ 
l^lank^ Irom Predeiii*. il '.>J I’ru'-si,. loi her part in negori.a.ii!; 
the aliiaiu’i »*i 744. l..»iii- ^ihowed her ic. join him with the .ii in 

a: Met/, diani’-sed hei nmte; pressoie nom the church duri'ii; ?!■■ 
i!Ine-s there l»ij. re(alli*d ‘lei to louil oe his recov’crv She »iiei. 
suddenly on 1 >1’, s r 44 

.Se/ I an»l j fie (tonemirl I a Tiurfo'^sc dr CUdtrauroux rt '.Pi.-e. 
nev. ef. iSSa) ' al.-o th* flhttfirr dr Madamr dr 

iirtt a*' dt la la h • < dr Jharra (PaiP iqic'i 

CHATEAUROUX, tovn o’ enu:il PTance. i .jpit.n !ho 

departmeiit of Ti.div situ.itid on the left l>:ir.k of the Pfln S', 
TV.; S of Ol•Ie:m^ o". M:e * *,1111 line of tin* Pari:--'J ou!oust . ntvyi 
T\»j» ''i(); 4 i -i). 4 ;c. 'J hi old lowr clo-c to the river l’«m, 
nmicu' aioum! whicIi :: newer .'I'ld mop' exlen-i' e qiiarir* i-*!* 
dered li\ boiilcNard-, h.is grown u;:, (he suburbs (d St. ('hrj.>' iji’it 
and I h' on t’n iiel;’ l>ank''fthi liver. ChaiLanr<«ii'. owo 
name ami ' lo th. ;asiii- fniindi-d abou> the iiiiddle of tbo 
Toth (Aiiiuiv b> K;u»ul jinnee of Deoi.., which later jo-si'' 
Ileiir, II (>f Knglaiid talbng rvenlii.dly to the Conde hiinih 

• iO;., Th- f»ri.'e:a Ch.'iu.iu- Raoul dale,- from the i4«! "•i'* 
i5tli unturio- 'I’iiL old Lgli*:- de Cordelier.- (i^lh ceniin\> 
arid St Maiii.il are the fim-t mn;niments. 'J In* \apolei»i< 

‘-eum .ll. 1 Stli--( enlury hou.se. luut.'iins a Jibrar> with tlit 
e.xlanl m.inu-irijit of the Ciian^oK dr Rohind and (lie Priwi.i.n’ 
Panriei. mami*-f liji! of the j 5ili lenturv', (.'hateauroux tin ■‘‘ i'* 
of a preiei. .uni of ,, uki'l of as-ize.-.. li h:i- Irihun.d.". <*' ■'*7'* 
instance and nf loiiimene .iiid .1 board of trade arbiliamt- 
chaml# ’ i\nnmer(e. 'I c-xtiles and machinery are niaiiut.iiit*'^'*^' 
and there i-. a .-laie lolxuct/ factorv. ‘ k 

CHATEAU-THIERRY, a town of northern rraixf *'1*^ i 

dejiarunenl 01 .\isin- m L.X.P:. 01 Pari.s on the Fa-nri. 
way tw -Nancy .Pop. (!()4(ij 7,6^ . ('hateaii-Thicirv is* !•»* ’” 
ri.sing ground 01: the right l.anl; of the Marne, over vliiih j 
.‘-lone bridge was built, cimnctling it »vith the suburb x l 
On the to|> ol a hiii are the ruins of a castle, .said to bav’c been l-'J*' 
by Charhw Martel for ilic V’ranki‘-h king, I'hierry IV, wheno’ *^ 
name ol the low;3. 'Jlie chiel relic is a gateway t]ank<*d l»y 
round towers, known ,i.s the J*oric Saint-Pierre. A bdby “■ I 
J5lh lenlurv and the (liiirch of St. C'lvpin (Cri.spinj of ih- 
period arc 01 some interest . 



CHATELAIN—CHATELET 


fhateau-Thicrry was formerly the capilril of the district of 
Erie Pouilleuse, and received the tirJe of duihy from Charles IX 
1 566. It was captured by the English in 14:1. by Charles V in 
and siicked by the Spanish in 1591. During the wars of the 
Fronde it was pillaged in 16^2; and in the campaign of 1814 it 
suffered severely, under Bliicher, the Russo-Prussian forces be- 
inif beaten by Napoleon in the neighbourhood. Il was the farthest 
point reached by the Germans in their offenvive of May iqj 8. 
The ::nd and 3rd divisions of the American Expeditionary force 
vtcre sent to the Marne in the ChAteau-Thierry region to assist 
thi hard-pressed French forces. At Chateau Thierr>' itself a U.S. 
nu<hine-gun battalnin took ^>art in the succc^^sful defense of the 
nver crossing, while to the west of the town the 2nd division, 
under C^en. Omar Bundy, fought the fiercely contested engage- 
mtni 01 Bcileau Wood. 

Gkrman Offensive, 1918; Marnf. Second Bvitle of 

FHi: 

Lr. Fontaine was bom in the town in 16 •'r. His house is still 
prc'.eivcd in the street that bears his name 
riir distinctive industry is the manufacture of mathematical 
drill niusical instruments. There is trade in the white wine of the 
iifighbouihood, and in agricultural products. Gypsum. oiilUtone 
,,/)(! jMving stone are quarried in the vicinity. 

CHATELAIN, in France originally merely the equivalent 
,1! the English castellan, i.e,, the comraamler of ca.stle. With 
:lic KinvMh of the feudal system, however the iitic gained in 
i r.nin’ a ^[lecial signititance which it never acquired in England, 
d. mijilying ihe juri.'idiction of wiiich the castle Setame Uie 

irulic 

Iru Mtelain was originally, in Carolingian times, an official 
[\w count: with the develo[)incni of leudalisin tne oihce became 
! and M) ultimately liereditary. In thi- is lU other respeett* 
rhdU'lam was the equivalent of the viscount \q: ;• : bonictimes 
.lit UNO titles were combined, but more usually in iho^e ’provinces 
wlwrv there were chdtelains there were no \iMount5, and vice 


Tin* title cndtelain continued also to be applied to the interior 
ofihct or coficieri^e chdtrlaht^ who was merely a rastelian in the 
Kuc'lish ^ehsc The power and status of chdtvUnn^ nece'^sarily 
Ntiriid i^ie.iLly at ditferent periods and places: oc.tMSionally they 
>uri pu-ii iiul)le.s with an extensive jurisdiction as in ilie Low 
t I'lmrric' 


I 111- ihiWllrnic (casUllania), or jurisdiction of the chdtclatn, 
.V .1 ‘.crriiunal division for certain judicial and adrnini.sirarive pur- 
.-ur.ived the disappearance of the litie. and office ol the 
(Hal Uiih in France, and continued till the Revolution 
Vf Aihilli- Luchiiirc, Manuel dc': institutions ^'ran^ahes (1892); 
bii C Gln^sanufft, s. “Castellanu.'N/* 

CHATELAINE, the mistress of a castle. Fron the cu.stom 
ill .1 ch.iti-laine of carrydng the keys of the castle ';usp*.*nded from 
i^i r fciiflle, the word was applied in the late igth centurv' to the 
voile, lion of short chains, worn by ladies, to which keys, i)cnknife, 
'nullnasc, .Si issons, etc., were attached. 

CHATELET, EMILIE DE BRETEUIL, Marquise du 

; i 06- ! 7 jtj). French mathematician and physicist, daughter of 
Niriioias le Toiinelier, Baron de Breteuil. w'as born in Paris 
o’l Dcr. 17, 1706. Her father gave her a .solid classical training, 
'hi* added knowledge of English and Italian. She was ali^o an 
‘ otr.piished musician. When she was 19 she married the marquis 
du Chatelet and they had three children. Although .she 
biriicuuted in the .social life of the Regency, she became a serious 
of rnctaphysic.s, physics and fhemistr>^ While studying 
S;,mud Koenig she wrote Institutions de physique (1740), an 
of the philosophy of Gottfried Leibnitz, She was the 
to translate Isaac Newton’s Principia Mathematira into 
rt-nrli. Her translation, prefaced by Voltaire, was published in 
her death under the direction of Alexis Clairault. 


both 


tjccau.se of her scientific writings and her long close re- 


£m'i* Voltaire, to whom she was introduced about 1733. 

,, ‘lU Lhatclet won renown. She and Voltaire spent the next 
J'Wther, living most of the time at Cirey, the chateau of 
u Chatelets in Champagne. The residence served as a quiet 


haven for their studies and as a refuge from the Paris police who 
were often on the trail of Voltaire. On those occasions w'hen he 
ran into trouble with the authorities, she exerted considerable 
{jower at court to extricate him. 

Her scientific training enabled her to render Voltaire invaluable 
assistance and to stimulate his interest in .science and in meta- 
physics. After Madame du t^hatelet had protested against the 
conventional type of writ ten hi.story, w hich she called “nothing 
but an old almanac,” Voltaire romiujscd his Essai sur les moeurs ct 
Vesprit des nations, which, with its emphasis on the social and 
intellectual forces ihal had sh;qjed history, marked a departure 
in historical writing. 

Even after femilie du Chfitelet hod transferred her affections to 
the poet Jean de :^int -Lambert, she and Voltaire remained close 
friends. They were visiting at the court of Stanislas of Poland 
in LutieviJle when .she died on Sept, jo 3749, in childbirth. 

Other works by Madame du Chatelet include Reponse d la let- 
tre de M air an sur la question des forces vives 'Ijrus.sels, 174O; 
Doutes sur ks relii;ions (Pari^, 179-); Krflrxiunj sur k honheur 
tPari.s, J796 ', and M. Asse (cd. ) Lettres ' Paris, no date). 

BiHUonKAPirv. — Prank Ilamcl, An /iUhUvnth Century Marquise, a 
SluUy of Kntilie du Chatelet and Her J imes (I oniton, on,; ; Kkhard 
Aldiiiictnn, V^nltaire (102.*;); Georg Mr/indes, Voltaire Mar- 

garet >. Libby, The Altiiude of VoUnirt: to Magic and the Sciences 
t i A. Miiurel. 7' he Romance tn Madam*' du Chdlekt and Voltaire 
(i9,ij . ; and Ira Wade. Voltaire and Xtndame au t ndiele:, an Essay on 
the Intellectual Actn ity at Cirey < 1041 ), which cmptiasizr:} Madame du 
Chatelet i work on Iviblical critici.oii. 

CHATELET, the word used in E'ranre for :i building designed 
for the defense of an outwork or gate, sometimes of gieai strength, 
but distinguished from the chateau, or custk proper, in being 
jmrely defensive and not resident ial < rrom Med. Lat. castella 

In Parit, betore the Revolution, this word was applied both to 
a particular building and to the jurisdiction of which it was the 
seat. This building had l>epn first a ca.stlc defending the ap- 
proach to the Cit6. Tradition traced its existence back to Roman 
times, and in the i8th century one of the rooms in the great 
tower was still culled Caesar's room. The juri.sdiction was that of 
the provostship (prevotc) and viscountship of Paris, which was 
of feudal origin, probably going back to the count.^ of Paris. 

It was not till the time of St. Louis that, with the appointment 
of Etienne Boileau. the provov.tship of Paris became a public 
office no longer put up to sale [prevotc rn garde). When the 
haillis tse*' Bailiff and Bailie) were created, the provost of 
Paris discharged the functions of a bailli, in which capacity he 
heard appeals from the :>cigniorial and interior judges of the city 
and its neighbourhood, keeping, however, his title of provost. 
When under Henry TI certain bailUagrs became presidial juris- 
dictions {presidtaux) , i.e., received the right of judging without 
appeal, the C'hatelet was made a presidial court. Finally, various 
tribuniils peculiar to the city of Paris, f.e;., courts exercising juris- 
dictions outside the common law or corresponding to certain 
fours dkxcvption which existed in the provinces, were united 
with the Chatelet, of which they became divi.sions (chambres). 
Thu.s the lieutenant general of the police made it the .seat of his 
jurisdiction, and the provost of the lie dc France, who had the 
same criminal jurisdiction as fhe pro\'osts of the marshals of 
France in other provinces, sat there also. As to the personnel 
of the Chatelet, it was originally the same as in the bailliages, 
except that after the 14th centurj’ it had some special officials, 
the auditors and the examiners of inquests. Like the haiUis, the 
provost had lieutenants who were deputies for him. and in addi- 
tion gnidually acquired a considerable body of ex officio coun- 
cillors. This last staff, however, was not yet in existence at the 
end of the 14th century, for it is not mentioned in the Registre 
criminel du Chatelet (1 389-92'!. 

In 1674 the whole personnel was doubled at the time when the 
newr ChAtelet was established side by side w’ith the old, the two 
being soon after amalgamated. On the eve of the Revolution it 
comprised, besides the provost whose office had become honorary, 
the lieutenant civil who presided over the chambre de prdvoti au 
pare civil or court of first instance; the lieutenant criminel, who 
presided over the criminal court; two Ueutenants particuliers, 
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CHATELLERAULT— CHATHAM 



The chatelet, paris, originally a fortress, later a prison and 

COURTHOUSE. AS IT LOOKED BEFORE ITS DESTRUCTION IN 1802 


powered the Chatelet to try cases of Use-nation, It was before 
this court that was opened the inquiry following on the events of 
Oct. 5 and 6, 1789 (Louis' removal to Paris). It was suppressed 
by the law of Aug. 16, 1790, together with the otlwf tribunals of 
the ancien regime. The site of the building still bears the name 
of Chatelet. (J. P. E.; X.) 

CHATELLERAULT, a town of western France, capital 
of an arrondissement in the department of Vienne, 19 mi. N.N.E. 
of Poitiers on the Orleans railway. Pop. (1946) 22,809. It is 
situated on the right bank of the Vienne and is connected with 
the suburb of Chateauiieuf by a stone bridge of the i6th and 
17th centuries. Chateilerault (or Chatelberault: Caslellum Air- 
aldi) derives its name from a fortress built in the 10th century by 
Airaud, viscount of its territory. In 1515 it was made a duchy 
in favour of Francois de Bourbon, but was soon reunited to the 
crown. In 1548 it was bestowed on James Hamilton, 2nd earl 
of Arran (see Hamilton). The manufacture of cutlery dates 
from the 14th century and is carried on in vilLiges along the banks 
of the Clain. The most important industrial establishment is the 
national small-arms factory, established in 1819. 

CHATHAM, WILLIAM Pin, 1ST Earl of (1708-1778), 
was born at Golden square, Westminster, on Nov. 15, 1708. His 
father was Robert, son of the famous Governor Pitt of Madras; 
his mother Harriet Villiers, daughter of Viscountess Grandison. 
He was the fourth child of a family of seven, most of whom 
showed signs of mental instability. He was educated in the clas- 
sics at Eton and Trinity college, Oxford. At Eton he made friends 
with many who later became his political associates, and espe- 
cially with George Lyttelton, Henry Fielding, Charles Pratt and 
Charles Hanbury Williams, lie left Oxford after only one year, 
partly because of the persistent gout from which he already suf- 
fered, and spent some months studying law at the University of 
Utrecht. A large number of deaths among the influential mem- 
bers of his family when he was still only 20 left his career un- 
certain, but his steps were guided toward politics by the marriage, 
in j 728, of his brother to Christian Lyttelton, sister of his school 
friend George Lyttelton. Through the Lytteltons the Pitts be- 
came connected with the widely ramified clan of the Temples and 


Grenvilles, one of the most powerful groups in the land-owning 
oligarchy which, under the Hanoverian monarchs, virtually gov- 
emed Britain. The leader of the group, Viscount Cobham, wielded 
great wealth and patronage and it was through his gift that Wil. 
Ham, in 1731, was appointed a comet in the king's own regiment 
of horse, which later became the ist dragoon guards. This com- 
mission brought him an income of £150 a year and an introduction 
to court and public life. 

In 1735 he entered the house of commons as member for Old 
Sarum, one of his brother's pocket boroughs, which later became 
the most notorious example of all pocket boroughs. He belonged 
inevitably to the group of “Cobham's cubs,” the connection of 
family friends and place hunters whom Cobham was mobilizing 
to oppose the ministry of Sir Robert Walpole. Calling themselves 
“patriots ” they joined with discontented Whigs like Lord Carterei 
and William Pulteney and Hanoverian Tories like Sir William 
Wyndham to rally the opposition forces behind the prince of 
Wales, Frederick Louis. At a time when a regular standing op- 
position in parliament was generally regarded as factious and 
even traitorous, since ministers were the king’s ministers, it be- 
came common for political groups opposed to the government to 
seek respectability by alliance with the heir to the throne. Since 
it was normal for Hanoverian monarchs to be in a stale of violent 
hostility with their eldest sons, royal power was habitually di- 
vided against itself. Politicians excluded from office looked to 
“the rising sun,” and the prince of Wales used both his own 
patronage and the hopes of future oflBce to unite them against 
his father and his father’s ministers. At this time Viscount Bol- 
inghroke was especially active in his efforts to form in this way 
a solid opposition to Walpole. So Pitt entered parliament at a 
crucial stage of party development. His maiden speech pro- 
voked reprisals from Walpole, who deprived him of his military 
commission in an effort to “muzzle this terrible cornet of hor.sf'.” 

In 1737 the prince of Wales made him a groom of the bed- 
chamber with a salary of £400 a year. Despite his status as a 
relatively poor dependent of a powerful Whig clan, and as a 
pensioner of the prince of Wales, Pitt already showed some ap- 
preciation of that independence of mind and that appeal to popular 
support which were to gain him unique personal prestige in Eni;- 
lish political life. His talents as an orator had become clenr 
His exp)loitation of the position of patriotic martyr, by dri\iiiii 
around the southern countie.s after his dismissal by Walpole, 
showed a readiness to appeal to public opinion outside parliamciu. 
as well as his lively sense of the histrionic. He repeatedly referred 
to the “voice of England,” which had to be sought outside parli.v 
ment because parliament was so packed with place men and siiii- 
curists. He claimed to speak for the commercial interests and 
even the colonists oversea, both scarcely represented in the com- 
mons. Although the member for Old Sarum could hardly claim 
directly to represent such interests, he more and more pul for- 
ward arguments that would logically deny the whole system of 
oligarchical control over the electorate and over parliament- 
If he was a Whig he was, par excellence, a wayward Whig, using 
in the cause of opposition arguments which carried far beyond 
the close oligarchy enjoyed by the Whig families. 

When Walpole at last fell from power in 1742 he was replaced 
by a ministry which included his old colleagues the duke of New* 
castle and Lord ilardwicke, with Carteret as secretary of state. 
Pulteney was silenced by a peerage. The “boy patriots,” of whom 
Pitt was by now the acknowledged parliamentary leader, were 
still excluded from power. They were left with no option but to 
oppose Carteret even more vehemently than they had attacke 
Walpole. 

From 1741 to 1748 Great Britain was engaged in the compl<^| 
diplomacy and strategy of the War of the Austrian Succession' j 
The chief menace to British security was Bourbon power 
Europe, and the aim of British policy was therefore to diminhn 
French power in every way possible. Pitt differed from Carter*! 
more about means th^ about ends. George II and Carteret 
the issue as primarily a continental one and aimed at a coalitf^ 
of German states, led by Britain and Hanover, to support 
Theresa of Austria in her struggle against France. Pitt insist*® 
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that Great Britain should concentrate on attacking^ France where 
it was most vulnerable and where British naval power brought the 
prcntest advantage — that is, in France’s colonial possessions, 
vihirh obstructed British enter})rise and expansion in America and 
jndia. He accordingly attacked, in a series of great speeches, the 
^(]\'emment’s policy of continental alliances and subsidies and 
fxplolted the unpopularity of the royal connection with Hanover. 
(,'arierct was condemned as “a Hanover troop minister,” and as 
‘ an infamous minister who seems to have renounced the name of 
an Knglishman.” It was possible to be a “patriot” in a new and 
aildiiional sense, and to appeal to every sort of national and popu- 
lar prejudice. 

W'lien Carteret was forced to resign in 1744 Newcastle and his 
broihcr, Henry Pelham, took office. They wanted to include Pitt 
hut (icorge II had been so offended by Pitt’s attacks on Hanover 
th.it he refused to accept him. During the Jacobite rising of 1745 
]'itt gnined new stature as the one statesman of effectiveness and 
v>i;our; and the rising was itself a further argument against the 
cDiitincntal policy of the king. In Feb. 1746 the king agreed to 
appoint Pitt joint vice-treasurer of Ireland at £3,000 a year, and 
t^^o months later he became paymaster general of the forces, 
lli^ lirst ten years in parliament had been spent in opposition 
and he had earned a formidable reputation as a frandeur. His 
am pianre of the paymastenship, which was notoriously the rich- 
est of place hunters, at first caused bewilderment and re- 
el imiiial ions, even from his friends. It seemed that the “patriot” 
h:'d l>ccn bought by the government. But it gave Pitt a further 
opportunity to earn a unique reputation for honesty and dis- 
inu'if.Mfdness. He renounced for himself all the rich x>erquisites 
oi the olllee except its official salary of more than £4,000. He 
jlKi introduced many useful reforms in the administration of the 
uitue and dramatically regained his reputation for both scrupulous 
hdiu'st}' and efficiency. He held the office for nine years and left 
it SI ill a poor man. 

hut :i legacy of £10,000 from the old duchess of Marlborough 
cnahlcd him to indulge in more lavish expenditure and generosity, 
ik' ^[)cnt a good deal on landscape gardening and bought South 
huluc at Enfield. In 1 754 he married Hester Grenville and thcre- 
.ittcr loinid, in a supremely happy home life, a new source of 
Mrinpth and escape from his somewhat solitary existence. In 
Miliiv he supported the Pelhams’ alliance with Hanover, but tried 
0 ^lrcnglhen British naval power as the chief weajmn of both of- 
cii^c and defense. When Henry Pelham died, in 1754, Pitt 
idpdd to become leader of the house of commons. The duke of 
v’l'wiastlr, jealous of Pitt’s abilities and distrustful of his only 
(tIous rival, Henry Fox, manoeuvred into office a colourless 
lomntity. Sir Thomas Robinson. Pitt and Fox joined in baiting 
nil ridiculing Robinson, but when he was driven to resign it was 
ox whom Newcastle took in as secretary of state. Pitt trans- 
errerj his attacks to the Newcastle-Fox combination, likening it 
0 “ilu: conflux at Lyons of the Rhone and the Sadne: this a 
*<‘l)lc. languid stream, and, though languid, of no depth — ^the 
du*r a boisterous and overbearing torrent — ^l>ut they meet at 
^ I'hc jilie cost him the pay office, from which he was dis- 
ussed in 1755. 

I’hc outbreak of the Seven Years’ War gave Pitt his supreme 
nport unity for statesmanship. It began with heavy losses and 
>n‘:iderable confusion of policy. The popular demand for Pitt 
-i-ame irresistible, and he declared “1 know that I can save this 
‘^»lry and tliat no one else can.” In Nov. 1756 he formed a 
inistry which excluded Newcastle, with the duke of Devonshire 
its nominal head. In June 1757 Newcastle returned to office 
> ihc understanding that he should control all the patronage and 
1 ‘ilL to conduct the wkr. It proved to be an admirable 
' i-Mou of labour. 

determined that it should be in every sense a national war 
« war at sea. He got rid of the German mercenaries who had 
cn sent over to resist invasion and revived the militia, which 
tnade into a serviceable defense force. He re-equipped and 
I’rpanized the navy. He sought to unite all parties and public 
behind a coherent and intelligible war policy. He seized 
'un America and India as the main objects of British strategy. 


319 

He sent his main expeditions to America, to ensure the conquest 
of Canada; and supported the East India company and their 
“heaven-born general” Robert Clive in their struggle against the 
French East India company. He also subsidized and reinforced 
the armies of Frederick the Great of Prussia, so as to engage the 
main French armies on the continent, while he used naval power 
to harrass the French on their own coasts, in the West Indies and 
in Africa. He chose good generals and admirals — ^James Wolfe, 
Jeffrey Amherst, and Edward Boscawen, Edward Hawke, Charles 
Saunders, George Pocock, Charles Watson— and he inspired Uiem 
with a new spirit of dash and enterprise. Against so resolute and 
concerted a policy the Bourbon powers even in alliance could not 
avail. At the treaty of Paris in 1763 Great Britain remained su- 
preme in North America and India, held Minorca as a Mediter- 
ranean base and gained territory in Africa and the West Indies. 
Pitt had given Britain a new empire as well as preserving and con- 
solidating the old. 

But before the war ended Pitt had been forced to resign. In 
1760 George III came to the throne resolved, as was his chief 
adviser Bute, to end the war as speedily as possible. When Pitt 
failed to persuade his colleagues to forestall Spain’s entry into 
hostilities by an immediate declaration of war he resigned, in 
Oct. 1761. He had tended to concentrate the whole conduct of 
government into his own hands and had worked with a furious 
energy. His haughty and aloof manner, which alienated so many 
of his colleagues, and his high-handed treatment of afl'airs, ren- 
dered tolerable only so long as he was proved right, had earned him 
respect and admiration but little friendship. When his resig- 
nation was accompanied by the grant of a peerage to Hester and 
an annuity of £3,000 a year for himself, there was again an out- 
burst of abuse and scurrility. Just as when he had accepted the 
pay office, this acceptance of a peerage and a pension seemed to 
be the result of a political bargain and a sordid anticlimax to 
so brilliant a career. As rewards for his immense services they 
were meagre enough; but it is some measure of the unique repute 
for high-minded disinterestedness which he had won tliat his 
acceptance of such rewards should provoke so much bitter dis- 
illusionment. His effigy was burned in the City, and Hester was 
reviled as Lady Cheat’em. 

He attacked the terms of the treaty of Paris as an inadequate 
recognition of Great Britain's world- wide successes. The intense 
unpopularity of Bute and Pitt’s role as champion of national 
rights soon restored his popular appeal. But his career as a war 
minister was now over. He had delivered 115 speeches since he 
had entered parliament and more than half of them had been con- 
cerned with war or preiiarations for war. As a supremely success- 
ful secretary of state during the Seven Years' War he had com- 
bined colonial and naval operations with containing operations in 
Europe, and had shown that they were not alternative theories of 
strategy but were complementary. The rest of his political career 
was devoted to attempting a similar reconciliation of principles: 
of imperial power with constitutional liberty. 

When Bute resigned in April 1 763, be was succeeded by George 
Grenville. Pitt’s attacks on his administration completed the 
breach between the two brothers-in-law. He condemned the ac- 
tion taken by the ministry against John Wilkes, for his attack on 
the king’s speech in no. 45 of the North Briton, and opposed Gren- 
ville’s Stamp act. He took no active part in politics between 
1764 and 1766, and was now becoming subject to the recurrent 
fits of manic-depressive insanity which were to cloud the rest of 
his life. In 1 765 he was left, by Sir William Pynsent, the estate 
of Burton Pynsent in Somerset, worth more than £3,000 a year. 
In Jan. 1766 he re-entered the stage with a pa.ssionate appeal for 
imperial liberty. Of the American colonists, who had resisted the 
Stamp act, he proclaimed, “as subjects they are entitled to the 
common right of representation, and cannot be bound to [lay 
taxes without their consent.” He supported and defended their 
resistance and demanded the complete repeal of the Stamp act. 
This was done, but replaced by a Declaratory act maintaining the 
right of taxation. Grenville’s successors, the Rockinghams, found 
their position equally untenable and in July 1766 the king asked 
Pitt to form a ministry drawn from all sections of the house. 
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'l‘he idea of an all-party niinislry had loiijr haunted English 
politics were regarded as factions and the unit of jwrlia- 

mrnlary politics was not party liui ari-toc ralic group connection. 
Every niinisirv was a coinhination of several such groups and the 
groups excluded tended in form an opposition until •'ome of them, 
at leaM, vecre uttered i)laces While the notion of a regularly 
fonned opposition Wtis viewed \Mtli much distrust, it was natural 
to ^eek 'irengih lor governmenl in a “Inoaci-hotloined” or all- 
parts admiiiisiraiion. Piti had propounded the view that a minis- 
try ‘hould Ik* lormed on the principle of “meiisures and not 
men * that is, that minivers 'should he ajipointed for their abili- 
ties and policies, and not bee ause of their group connections. 'I'his 
has often been assumed to mean agreement with the aims of 
George III. vho in is efforts tc» recover for the crown the use 
of roval j)atronagi Inch the first twc» Georges had allowed to 
fall into the- hands oi the Whig oligarchy, was .seeking a ministry 
similarly united on principles rather than on grou}) affiliations. 
But Pitt's interests were different. He was not concerned to at- 
tack the svsteni of group connections, but rather to insert himself, 
alongside the oligarchic leaders, as an individual who should be 
indispen.sabic to any effective administration. He played, by in- 
stinct and temperament, something of a lone hand in ]K)litics 
His main principle was that the king’s government must be car- 
ried on, and what he wanted was strong, coherent and etiicient 
administration. In i7t‘3 he told the king that “it cannot be car- 
ried on without the great families who have supported the Revolu- 
tion Government, and other great persons of whose abilities and 
integrity ihe public have had experience, and who have weight and 
credit in the nation.” He rcijcatedly showed that he had no W’isli 
to destroy the oligarchic groups, but was perfectly willing to col- 
labonle with them so long as they would acknowledge his own 
unique position and influence .Accordingly, his mini.slr>' of 1766 
included Henry Conway and Lord Norihington from the previou.s 
ministry. Lord Camden. Lord Gnfton and Lord Shelburne who 
were hi.s own followers, ;ind Lord North and Charle.s lownshend. 
It could have worked well only if Pitt himself had remained in 
active control over it. But hi; accepted an earldom and took the 
almost sinecure ])Ost of lord privy seal. 'Die “great commoner” 
retired to the lords, and fell ill for another two years. The luck- 
less duke of Grafton was left in nominal control of the govern- 
ment just when the disturbances in America and in Middlesex, 
over Ihe Wilkes elections ia.se, w’ere reaching their climax. 

The new ministry was jirobably doomed to failure from the 
start. Its members held rontrary views about America, and bad 
little harmony of temperament or purpo.se. It is doubtful if even 
Chatham could have made them into a learn ; i ertainly the indolent 
Grafton could not. Engulfed in a black fit of ins:iriity, Chatham 
withdrew’ completely and. in 1768, resigned oflice. His own chan- 
cellor of the exchequer, Tow’n.shcnd, imposed a .series of duties on 
the American roloni.sts which brought in little revenue but caused 
widespread di.scontent. He appeared in the lords in t 770 to launch 
a savage attack on the ministry, and on the hou.se of commons for 
its .surrender to the washes of the king in the Middle.sex elections, 
when it not only expelled W'ilkcs but illegally declared the defeated 
candidate, H. L. Luttrell. elected. He supjiorted the City in its 
protests against the goverumenl and demanded a dis.solution to 
get rid of a subservient commons. He even proposed a measure 
of parliamcntar\» reform to strengthen the eimnty representation 
as against the boroughs, the “rotten parts” of the constitution. 
In the following year he pressed for triennial, in.stead of sep- 
tennial, elections, as a method of bringing the common.s more 
closely into touch wdth public opinion in the country. His Ciirly 
“radical” propensities came more into the oi>en. 

During the last ten year.'^ of his life, 176S-78. he acquired a 
group of follov'ers of liis own, including Grafton, Shelburne, Cam- 
den and Isaac Barre. In parliamentary action he was driven to 
rely more upon this group and less upon his own eloquence and 
popularity. Instead of being able, in Burke's words, “to keep 
hovering in air, over all parlies, and to sou.sc^ down where the 
prey may prove best,” be was driven into active alliance with 
the Rockingham group. He was forced into the normal Whig 
procedure of negotiating group alliances and in his deliberate dis- 


ruption -if the; Grafton ministry in 1770 he acted little differently 
from ihe ordinary party man in opjjositioii. Ihe end of 
career showed tluii there was little permanent place, in 18th teii- 
tiiry poliliis. lor one who tlaimed to depend primarily tipo]) 
personal reputation for ability and disinterestedness In ihe end 
he, like the king himself found that he had to lome down into th,- 
arena and deal with politicians and group lonneclions on then 
own ground. 

Hi'- last years were clouded by illness and only on rare oica 
sioiis did he emerge tnun seilusion lo appeal for a more generous 
and understanding treatment of America. Vet he broke 
the Whig groups when they were prepared to recognize the indt- 
]iendeiue of the is colonies and when the Americans had allied 
with Britain's traditional enemy. France His last spt'ecli in ihp 
lords was a protest against any diminution of an empire based on 
freedom In 1775 he hurriedly intruduietl a bill designed to 
susjK'nd repressive measures in Boston, maintain the legisUtive 
authority of parliament over the colonies, and yet u.se the Cod 
tinental congress established at Philadelphia as a body tor asse.^..^, 
ing the monetary coni ribut ions of each colony. The bill 
summarily rejected, f>ut is the best indication of how Chaiham 
would have handled the American ptoblein 

After 1771 it was his practice to emerge only occasitmaUv .is 
tlie elder statesman, to promote or attack individual measuns, 
but not lo attempt .is in 1770. to uverthrovv the minisliv ;jj, 
whole He spent most of these years enjoying the life of a 
try gentleman, or in gloomy seclusion an invalid. He died ui 
Hayes. •Middlesex on Ma> 11. 17>S and was buried in Wt-nnun 
ster abbev . 

Chatham remains a brilliant and dominant yet enigmatic iinun- 
ill i8th century history. Even the fiagmentary leporis ui hi^ 
speeches which survive endorse his (onteinporarx repinjiiim ; 
one of the greatest orators that England lias ever known. 
w'ar minister he combined immense breadth of vision with uiii 
liant cxei utive ability As a .statesman, he raiseii Biiiish jmwtr 
and prestige to gn at heights, and added large territories t-' lli:' 
aiii’s overseas pos.se&sions \s a man he was ;> model o! dL'\oiini. 
lo lii^ family as well a.s of uiistinted jiublii ser\ ice. Bui In', laiiiii 
wat erratic, his political behaviour at times tjuiiuus ,unl :il \.iri 
ance with hi< professed principles. The penaliv oi In's eni,!U':ir 
was a certain isolation. He had the defects ol piritual pride .vio 
haughlimss. whicli were perhaps tht iiiifural i.ounU riMiis 
great talents 

His role in the development of the English pariv >y.steii. b in; 
biguous. He did not seek to destroy the svMem ot .in-toiUi. 
patronage and group i.oiineriion in politics yet !ii' in dUa' «li‘l 
much to undermine their power and to introduit into parli.ii'ai! 
taiy life the force of 'public opinion. Bv In*- -^usMined amt mu"! 
ous opiH^sitiun to ministers such a.'-’ Walpole, l\iiierii. l ox liuu 
Grenville and Gralton, he established a iiowerlul tradition «»i *i' 
merits and rights of an organized oppo.sirion in parliaineiii . :a' 
this devedopment seemed to be denied l»y his support tor the ifii ' 
of an all-party administration based on “measures and not mm 
He had a less profound insight than his < oniemjiorary Edimn'^ 
Burke, into the basic implications of a (onstitutiori.il iiarlijmcnt io 
system. He remains none the less, one of the greatest geniu'-t'- ol 
statecraft in British history. 

BmuiooKAFiiY.- Basil Williani.s, Life of William Pitt. I-f"' 
Chatham, 2 vol. (London, igi.O ; Williiim Cutlibert Brian 
William Pitt, Earl of Chatham (London, Loid 

Chatham, //« Early Lift and Connet lions 1 London, igio» 

Ilaiiison, Chatham < London, igosi . A. von Kuvillc. H'f 7 /wm Pitt.h'‘ 
of Chatham, trans. Tl J. Chaytor, vol. 11 gov'': T). W^in*'t‘'’]'‘' 
Personal and Part\ Government (('.'imhridge. igio) and Lord 
and the Whij: Opposition ^Cambridge, igwL The rhiet 
.source.s aic: W. S. Taylor and J. H. J’r ingle (ed.L ( orresponde^^^^ 
William Pitt, Elarl of Chatham, 4 vol. (London. 18.^8-40)! ” ", 
Kimball (ed b Correspondence of WUliam Pitt When Srnrtary 
State, ; vol. figo6). (f). ' 

CHATHAM, an incorporated town and port of entr>' « 
Northumberland county New Brunswick, Canada, with goodha^ 
bour oil the Miramichi river. ?4 mi. from its mouth and on 
Canadian National raihvay. Pop. fiysi) 5,223. The town 
tains a Roman Catholic pro-cathedral. The chief industries'^ 
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miHs, pulp mills and fish curing plants. Ships load millions 
, I, -if of lumber annuiillv for foreign markets. fC. Cy.) 

‘ CHATHAM, u city and port of entry of Ontario, Canada, and 
!«,<■ ..jpiLil county. 64 mi. SAV. of London and ri mi. 

\ («ike Lrie, on the 'I'hamcs river and the Canadian Na- 
t.,j[uTi Canadian J*:icifir. Chesapeake and Ohio, and Wabash rail- 

It has steamboat connection A^ith 
[),!r'‘it and the utics on L:ikes Huron and Erie It is situated 
, fith acncultural and fruit-growing district, and carries on a 
tvport trade. It contains canneries, planing and Hour mills, 
fv.i-1'iltii torics of fanning mills, binder-twine, woven-wire goods, 
.ifid auto jiarf s, and a large beet .sugar lactory. (C. ('y.) 
CHATHAM, .1 port and niuniciTial borough in the parliamen- 
i;r^ division of Rochester and i'natham. Kent Eng., on the right 
Hi the ri\er Medway 10 mi. above it.s contluencc with the 
I „.,nn , and about no. E.S.E. of London by road. Pop. (J951 ) 
Arc.’ 6.8 sq.nu Th«»ugh a distinct borough, it is co- 
with R<»che.stcr on the west and forms, with it and 
iMhiiuharn on the e;isi, one large conurbation of which Chatham 
. .{ic i^rincipal shopping commercial and entertainment centre, 
include Hour mills, timber works, etc. but by far the 
t nitduyer is the royal naval dockyard, 
rh.iih.im fCc/t’/iuw, ChfUham) belonged at the time of Domes- 
(uv 'o ndo. bishop of Bayciix. It later formed a suburb of 
k.jLhc'ter. 1 )UT Henry VIII and Elizabeth 1 established dockyards 
autl an ai^enal. The diickyard was altered and improved by 
I and I'harles II and became the chief naval station of 
Liitiiaiui In 1708 an act wa.s passed for extending the fortifica- 
111,11^ ot Chatham, and the town grew around the dockyard, 

I ill roN.il naval dockyard is. situated to the north of the town, 
in I iH.iiii, [lartly of recl.iinicd marsh, beyond which the shari>ly 
iijiMiij; river widens from about 400 yd. to its broad tidal estuary, 
•i.i (ii-Cvvaid cover.', more than 500 ac. and has a river frontage 
.re than ^ rni. It i.s cquipjK-d both for building and repair- 
.i. .! 01 all kinds. Thcic is a church in the dockyard, 

.i ;i iif.jr at Ihind are »he roy.tl naval, royal marine and royal en- 
h.Tr.ick-v. .liuiiii has a number of striking memorials 
'ri aicinlM ri. <4 iin; stivice' in various campaign.^. A series of 
.pill 'jMi* ‘ on the inll east of the town arc known a-, the “Chatham 
li'.r- ‘ On rhi^ lull a number of forts were eicciid to defend the 
in 1 i.ij; the \ai>oieonic wars; conspicuous on the heights is the 
:ii\ J :r \.il w.ir meimiiial. Ju^i IjcIow' Tort Aniher.^t is the towm 
lul. l ull Pitt was adapted 10 houM' a girls’ technical school. 
J.!'- 11. eh "irecl is formed ny j ait t)f the ancient Watling street 
i.'.’iiK' 'iiig Canterbury and Loiuloii. 

M'jry's church occupies a oitc in Miiiilar u««e since Saxon 
Xorman and Early Engli.'Jh features from the old church, 
•■iaih va-, destroyed by fire, are incorporated in the piesent iSth 
a i'.ur;. building (thoroughly restored in 1903). 'Fhe church con- 
inii- a memorial to Stephen Borough (d. 1584) w^ho in 1553 dis- 
owned the northern passage to Archangel, Near the railway 
is a monument to Thomas Waghorn (d. 1850), a Chatham 
'1 111 who founded the overland route to India. St. Bartholomew’s 
h ix l. originally attached to the ho.spital for lepers founded by 
'WiKlulph, bishop of Rochester in 1078, is partly Norman. The 
il still has connections with Rochester cathedral. The Uos- 
ni sir John Hawkins, knight, in Chatham, for ex-seamen and 
' ■'liM) < rights of Chatham and Shecrne.«.s dockyards, was founded 
” by Sir John Hawkins and rebuilt in the middle of the 
■'"ih century. The fund called the Chatham Chest, originated by 
i't'^kins and Drake in 1588, was incorporated with Greenwich 
in r8o2. 

Chark-y Dickens and his family lived from 1817 to 1821 in a 
ouse at Ordnance terrace, where his father worked in the navy 
oiFice, and Chatham people were the originals of certain char- 
ctersi in Sketches by Boz and David Copperfield, 

^ Itatham was constituted a parliamentary borough by the Re- 
bill of 1832. In 1918 the municipial boroughs of Chatham, 
'^^Ingharn and Rochester combined to return two members to 
‘^diament. The town, with the suburb of Luton, was incorpo- 
in 1890. 

CHATHAM ISLANDS, a small group of islands in the 


Pacific ocean forming part of New' Zealand, 450 mi. due E. of 
Lyttleton, in South Island, in about 44*^ S.. 177° W. It consists 
of three islands, a large one called Whairiknuri, or Chatham Is- 
land, a small one. Rangihautc, or Pitt Island, and a third, Ran- 
gatira, or South-East Island. There are also several rocky islets. 
Whairikauri. of which the highest point reaches about 1,000 ft., is 
remarkable for the number of small lakes it contains. Its form is 
irregular, being about 38 mi. in length and 25 mi. in extreme 
breadth, with an area of 321 sq. miles. The geological structure 
(mainly volcanic rocks with schists and Tertiar>' limestone » indi- 
cates that the islands were once part of New Zealand. In general, 
the soil is extremely fertile, and where it is naturally drained a 
rich vegetation of fern and flax occur.s. On the southwestern side 
is Petre bay. on which, at the mouth of the river Maiitagu, is 
Waitangi, the main settlement. 

The islands were discovered in 1791 by Lieutenant W. R. 
Broughton (1762-1821) w'ho gave iherri the name of Chatham 
after the earl of Chatham. He called the natives Morioris or Mai- 
orioris. In 1831 they were conquered by Soo Maori who were 
landed from a European vessel. The natives were almost exter- 
minated. and disease killed off most of the remainder. Their 
language w’as akin to that of the Maori of New Zealand, though 
they differed from them physically. Cattle and sheep are bred. 
At one period whalers visiting the.se seas used to call at the Chat- 
hams for supplies. The chief exports are wool and fishery prod- 
ucts. particularly frozen fish. The area of the group is 372 sq.mi. 
In 1945 the population on all islands totalled only 505 (290 Euro- 
peans and 215 Maori). The 1951 total was 471, 

There are no indigenous mammals; the reptiles belong to New 
Zen land species. The birds — the largest factor in the fauna — have 
become very greatly reduced through the introduction of cats, 
dogs and pigs, as well as by constant destruction. The larger bell- 
bird is now scarce, the fruit -pigeon and the two endemic rails arc 
extinct. The fossil avian forms are very important, es(>ccially 
from the point of view of the geographical distribution of species 
and the .survival of the older forms in these remote corners. There 
have been discovered the remains of a species of swan belonging 
to the South American genus Chenopis, and of the tualara {Hat- 
teria) lizard, the unique .species of an ancient family now sur- 
viving only in New Zealand. One of the finest of the endemic 
flow'cring plants of the group is the boraginaceous “Chatham 
Island lily” (Afyositidium nubile), and a gigantic forget-me-not, 
growing on the shores. Dracophyllums leucopogous, and arbores- 
cent ragworts are characteristic forms in the vegetation. 

CHATILLON-SUR-SEINE, a town of eastern France, in 
the department of Cotc-d’Or, on the Eastern and P.L.M. railways, 
67 mi. N.N.W. of Dijon. Pop. (1946), 4,109. It is situated on 
the upper Seine, which is here joined by the Douix, the source of 
which is much visited. Chatillon, an old feudal town, anciently 
consisted of two parts, Cliaumont, belonging to the duchy of 
Burgundy, and Bourg, ruled by the bishop of Langres; they did 
not coalesce till the end of the 16th century. It was taken by the 
English in 1360 and by Louis XI in 1475, during his struggle with 
Charles the Bold. Chatillon was one of the first cities to adhere to 
the League, but suffered severely from the oppression of its gar- 
risons and governors. It is associated with the abortive conference 
of 1814 between the representatives of Napoleon and the Allies. 
The ruined 13th century castle of the dukes of Burgundy lies 
above the town. Near by stands the church of St . Vorles, begun in 
the TOth century, but wuth many additions ; it contains a sculptured 
Holy Sepulchre of the i6th century and a number of frescoes. 
Marshal Marmont, duke of Ragusa was born at Chatillon in 1774, 
and built a chateau here. Its industries include iron-founding and 
the manufacture of agricultural machinery. 

CHATSWORTH, the principal seat of the dukes of Devon- 
shire, in the parish of Edensor, Derbyshire. Chatsworth house 
stands close to tfie left bank of the River Derwent, 2i mi. E.N.E. 
of Bakewell. The park is more than 11 mi. in circumference. 
The house is built around a large open courtyard which has a 
fountain in the centre. The gardens arc adorned with sculptures 
by Gabriel Cibber and its fountains are said to be surpassed 
only by those at Versailles. The house contains a library and art 
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collection which includes works by Reynolds, Holbein, Diircr, Mcmlinc, 
Murillo, Dolci, Veronese, Titian, Michelanpelo, Leonardo da Vinci and 
CorrepRio, and sculptures by Canova, Bertel Thorwaldscn, Chantrey 
and R. J. Wyatt. Beyond the river, and immediately opposite the 
house, is the model village of Edensor: of Sax«)n origin, it was almost 
entirely rebuilt by the 6th duke. The parish church, built by Sir 
Gilbert Scott to replace, a much older building, contains a brass m 
memory of John Beaton, confidential servant to Mary queen of Scots. 

rhalsvvortli {Chvtes’ivorde, ChaUesuwrlh, “Ceatt’s homestead”) took 
its name from Ceatt, one of its Saxon owners. It was entrusted by 
William the Conqueror to the custody of William Peverel. It after- 
ward belonged for many generations to the family of Leech, and was 
purchased in the reign of Elizabeth T by Sir William Cavendish, hii.s- 
oancl of the famous Bess of Hardwick. In i 55 .^ began to build 
Chatswortli house, which was completed, after his death, by his widow, 
later countess of Shrewsbury. Here Mary queen of Scots .spent .several 
years of her imprisonment under the care of the earl of Shrew'sbury, 
During the Civil War, Chats worth was occupied as a fortress by both 
parlies and subse(|uently pulled down. The pre.scnt house was dc- 
.signed bv William Talman for the 4lh earl (created ist duke in 1604). 
Although a marble slab in the Great hall .states that it was begun m 
1688, work was already in progress in 1687. The long north wing was 
added (1820-27) bv Sir Jeffry Wyatville for the 6th duke who also ex- 
tended the cast .side' (182 7-34) and rebuilt the interior of the south wing. 

CHATTANOOGA, a city of Tennessee, U.S., on the Tennes- 
see river, at the southern boundary of the state adjoining Georgia; 
county seat of Hamilton county. It is at the intersection of fed- 
eral highways ii, 27, 41 and 64. 

It is served by the following railroads; Southern, Nashville, 
Chattanooga and St. Louis, tJic Central of Georgia and the Ten- 
nes.see, Alabama and Georgia. By air it is served by Capital, 
Delta, and Eastern air lines. The Tennessee river is navigable all 
year round, and river steamers and barges supplement the city's 
transportation requirements. I’he land area of the incorporated 
city is 27.4 sq.mi. The population by the 1950 federal census 
was 130.333; in 1940 it was 128,163. 

Chattanooga is the geographic centre and largest city of the 
Tennessee Valley authority’s development program. 

The mile-long $36,000,000 Chickaniauga dam is in the northern 
outskirLs of the city; the Watts Bar dam and Hales Bar dam are 
near by. Manufacturing is the principal industry. Chief among 
the city's industrial products are: textiles, farm implements, steam 
boilers, gas, coal and electric stoves and ranges, plumbing sup- 
plies, machinery, bathtubs, soil pipe, structural steel, furniture, 
chemicals, i)aper, gla.ss bottles, ceramic products, beverages, medi- 
cines, cement, candy and electrically treated iron 01 e Its edu- 
cational institutions include: University of Chattanoi-ira (coedu- 
cational); two private military schools for boys, Baylor ;?chool 
and McCallic school; one private school for girls, Girls' Prepara- 
tory school; and two private grammar-kindergarten schools, 
Bright school and Wert school; Chattanooga College of Law; 
Cadek Conservatory of Music; and Tennessee Temple college 
(Baptist theological). 

Signal mountain and Lookout mountain, on the northern and 
southern outskirts, rc.ipectively, of Chattanooga have units of the 
national military park which offer unusual views of the Tennessee 
river, Chattanooga and surrounding country. Ascending Lookout 
mountain is a steej) incline railway. Inside Lookout mountain is 
a cave which contains a natural waterfall 145 ft. high; atop the 
mountain are unusual rock formations and fine gardens. Lake 
Chickaniauga, a 59-mile-long body of water formed on the Ten- 
nessee river by the Chickamauga dam, is a centre for yachting, 
swimming and fishing. On exhibition in the Union Station is 
“The General,” an old locomotive that was captured by Northern 
troops in the Civil War and, after a running battle, was recaptured 
by the Confederates. 

A large municipal auditorium, built as a memorial to men of 
Chattanooga who served in World War 1, houses all types of in- 
door performances. 

The beginning of Chattanooga dates from (he establishment of 
a trading post on the Tennessee river by Timothy Meigs and John 
Ross. Meigs soon died and the trading post, located near what is 
now downtown Chattanooga, became known as Ross’ Landing. 
In 1834 who was a Cherokee chief, also built a home about 
6 mi. from the landing in what is now Ro.s.sville, Ga.; this home 
is still standing. In 1817 missionaries had established their first 


mission in the Cherokee nation about 5 mi. east of Ross’ Landing 
and in i8t8 the mis.sion was named Brainerd mission in honour of 
David Brainerd, a missionary among New England Indians, it 
was incorporated as Chattanooga in 1851, and received a city 
charter in 1866. In 191 t it adopted a commission form of govern* 
ment. In tS 6 o the population was 2,545 ; in 1880, 12,892 ; in iqqq 
30,154. The iron industry was well established even before the 
development of hydroelectric power, bccau.se of the proximity of 
coal-fields and iron mines. The city and its environs were the 
scene of important engagements in the Civil War, notably the 
battles of Chickamauga, on Sept. 19-20, 1863; and of Missionary 
Ridge and Lookout mountain (“the battle above the cloud.s’'i 
on Nov. 24-J5, 1863. The national cemetery in the city contains 
14,248 graves (5,059 marked “unknown”), and there is al^o a 
Confederate cemetery. Chickamauga and Chattanooga narional 
miliUry park (8.146.33 ac.) in Tennessee and Georgia was eMal,. 
H.shcd in 1890. In both the Spanish- American IVar and World 
War I it was used for the mobilization and training of troops 
Chickaniauga battlefield is dotted with more than 2,000 nionii^ 
nicnts, and many others are scattered over Missionary RiilKe, 
Lookout mountain, Signal mountain and other historic spots. Ft 
Oglethorpe, just north of the battlefield, is a regimental caviilrj- 
post. 

Battle of Chattanooga. — From late September to Nov. 24, 
1S63, the Army of the Cumberland was invested in Chalianooija 
by the Confederates, whose po.'^ition lay along Missionary KUy 
from its north end toward Ro.s.sville. whence their entrcndimeKtj. 
extended westward to Lookout mountain, which dorninale.s ihp 
whole ground, the Tenncs.^ee running directly beneath it. Tims 
Rosecrans was (onfined to a semicircle of low ground aroiiud 
C'hatlanooga it.sclf, and hi.s supplies hail to make a long and dii* 
ficult detour from Bridgeport, the main road being under iiro 
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Plan of the battle of Chattanooga, nov. 23-25. i »63 

from I he Confederate position on Lookout and in the 
valley adjacent. Bragg indeed expected that Rosecrans ^ 
starved into retreat. But the Federals once more, and this 
on a far larger scale, concentrated in the face of the enemy. IJ 
XI and Xll corps from Virginia, under Hooker, were 
by rail to reinforce Rosecrans; other troops were called up h® 
the Mi.s.M.s.'iippi, and on Oct. 16 the Federal government rccons ^ 
tuted the western armies under the supreme command of Genera 
Grant. The XV corps of the Army of the Tcnnes.see. un 
Sherman, was on the march from the Mis.sissippi. Hooker s troop 
had already arrived when Grant reached Chattanooga on Get ^ 
I he Army of the Cumberland was now under Thomas, -y 
having been recalled. The first action was fought at Brown s 1 
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in the Wauhatchie valley, where Hooker executed with complete 
p,Lri''ion n plan for the revictualling of Chattanooga, established 
near Wauhatchie on the 28ih, and repulsed a determined 
k on the same night. But Sherman was still far distant, and 
I ederal forces at Knoxville, against which a large detachment 
pi iragg’s army under Longstreet was now sent, were in grave 
darker. Grant waited for Sherman’s four divisions, but prepared 
\ thing for battle in the meantime. His plan was that Thomas, in 
CiKiUanooga lines, should contain the Confederate centre on Mis- 
Kidge, while Hooker on the right, at Wauhatchie, was to 
i Lookout mountain, and Sherman, farther up the river, was 
tr out the decisive attack against Bragg’s extreme right wing at 
4i|c t*nd of Missionary Ridge. The last marches of the XV corps were 
diljivfd bv stormy weather, Bragg reinforced Longstreet, and tele- 
eu,l)lii( conmmiiication Ijetwecn Grant and the Fedcrals at Knoxville 
),;„l alivady ceased. But Grant would not move forward without 
Shi‘j»»an, and the battle of Chattanooga was fought more than two 
month'' after Chickamauga. On Nov. 23 a forward move of Thomas’s 
. intended as a demonstration, developed into a .serious and suc- 
cc Mul action, whereby the first line of the Confederate cc4lrc was 
dfjvTn in lor some distance. Bragg was now much weakened by suc- 
detachments having been sent to Knoxville, and on the 24th 
iht' leal l)atllc began. Sherman’s corps was gradually brou^t over 
the ri\er near the mouth of Chickamauga creek and formed up on the 
«lde 

I’lu a! tack began at i p.m. and was locally a complete success. The 
[v iiihl'. attacked were in Sbernian’.s hands, and fortified against counter' 
.id-tk, hefore nightfall. Hooker in the meanwhile had fought the 
‘liatlle alM)vc the C.'louds” on the sleep face of Lookout mountain, 
ami iht)ogli oppo.sed by an equal force of Confederates, had completely 
flri'icn du- enemy from the mountain. The 24lh then had been a (kiy 
0! inr the Fedcrals, and the decisive attack of the three armies 

IP (oni’crt was to lake place on the 25th. But the maps deceived 
tiiani and Sherman as they had previously deceived Rosecrans. Sher- 
iiian had t aplurcfl, not the north point of Missionary Ridge, but a dc- 
t:i< lu'd iii'i. un<l a new and more .serious action had to be fought for Uie 
l)u-i>doii ol Tunnel Hill, where Bragg’s right now lay strongly cn- 
ii. iuliL'd The Confederates used every effort to hold the position and 
ill ''luTnianV efforts were made in vain. Hooker, who was moving on 
K.if.sulle. liad not piogre.sscd far, and Bragg was still free to reinforce 
111 (inmt therefore directed 1'hoiiiHs to move forward on the 

I ' inM' to relieve the pressure on Sherman. The Army of the Cumber- 
I.iim 1 u.i'. alter all, to .strike the decisive blow. About 3.30 p.m. the 
mniv .idvanced on the ('onfederale’s trenches at the foot of Mis- 
Kidge. Tlie.se were carried at the first ru.sh, and the tTOO])s 
wiic owicied to lie down and await oidtT.s. Then occurred one of the 
riiti^t dr.miatic episodes of the war. Suddenly, and without orders 
ntliiM lioin Grant or the officers at the front,* the whole line of the 
\rm\ of the Cumberland rose and rushed up the ridge. Two succes- 
'i\»' liiu^ of entrenchments were carried at once. In a short time the 
rif'i w.i- stormed, and after a last attempt at resistance the enemy’s 
I ill! I ili(i ill the wildest confusion. The pursuit was prc-vsed home 
!i’ ilie divisional geneials, notably by Sheridan. Hooker now ad- 
\ iiiufl in earnest on Ro-^svillc. and by nightfall the whole Confederate 
:irn\. CMepl the troops on Tunnel Hill, was retreating in disorder. 
Tlii-i- loo were wilhiliawn in the night, and the victory of the Fedcrals 
W.I’ coniiilete. Bragg lost 8.684 men killed, wounded and prisoners out of 
I»(r}Mij.s 34,000 men engaged; Grant, with 60,000 men, lost about 6,000. 

CHATTEL, a term u.sed in English law as equivalent to “per- 
sonal property,” that is, property which, on the death of the owner, 
divoKei, on his executor or administrator to be distributed (un- 
disposed of by will) among the next of kin according to the 
of Distributions. Chattels are divided into chattels real 
and flhiitrls personal. Chattels real are those interests in land 
I' T v.liirii no “real action” (see pRArTicE and Procedure) lies; 
wliidi are le.ss than frceliold (estates for years, at will, 
ulivraiKe) are chattels real. Chattels ixTsonal are such 
. belong immediately to the i>erson of the owner, and for 
''kill 1 ih,.y a|.p injuriously withheld from him, he has no rem- 
‘f'V Ollier than by a ])ersonal action. Chattels personal arc di- 
inii) (hoses in possession and choscs in action (see Chose). 
CHATTEL MORTGAGE, a transaction by which an owner 
^ 1*' TMinal property transfers (he property to a creditor for the 
I jn.ox* of securing payment of the debt. The chattel mortgage 
JJj II pledge in that the latter requires transfer of posM*si- 

^’<111 :irnl ( onirol of the goods to the creditor, whereas in the typical 
I dtel mortgage full possession and use of the goods remain in 
„ And precisely here lie both the great economic 

jljj' the social danger of the device. For, having posses- 

''u” control, the mortgagor retains the economic use of 
^ s which he is vastly better able to utilize than is his lender ; 


indeed, out of such use he may realize the wherewithal to pay off 
the very debt secured by the mortgage. So in the case of a chattel 
mortgage on crops to be sown or grown, the advances of the 
country banker are intended to finance the growing of those crops, 
and will normally be repaid out of its sale. And so with live stock 
mortgages and mortgages on the equipment of a factory, of a 
small plant, etc. On the other hand, the continued and unre- 
stricted possession of the goods by the mortgagor is likely to mi8« 
lead his other creditors, present or pro.spective, into the belief that 
his assets are greater than they are; and in the event of trouble, 
the mortgagee's prior claim, if sustained, may come in to cut 
them off from any possibility of realizing their debts. Out of this 
double need has arisen legislation in all American States except 
Pennsylvania (which docs not recognize the chattel mortgage) 
limiting the validity of the transaction unless the mortgagee takes 
possession, or unless the mortgage instrument is filed for public 
information in some prescribed public office. But the details of 
the legislation are amazingly diverse. In some States the filing 
is required to he in the county where the mortgagor resides; in 
others, in that where the goods arc located, in still others, in both 
In some States possession or filing must occur at once, to be 
effective; in others, within a fixed period, such as ten days; in still 
others it is effective as soon as it occurs, whenever that may he. 
Everywhere, persons purchasing the goods from the mortgagor in 
possession take free of the mortgage if it has not been filed, and if 
they are ignorant of it. Everywhere, some of the mortgagor’s 
creditors can disregard the mortgage, if it remains unfiled; but the 
precise classes of creditors protected vary widely. It may be safely 
stated, however, that a mortgagee who does not comply with the 
statute nowhere acquires a satisfactory security. 

The requirements of form arc equally diverse. The form of 
apparently outright bill of sale (q.v.) is permissible, hut not 
widely used, to evidence chattel mortgages in the United States. 
In States where no form is required, save a paper signed by the 
mortgagor, the object is to allow business to be done simply and 
quickly. But some States attempt to avoid fraudulent practices 
of mortgagees by requiring the mortgagor to receive, and give a 
receipt for, a copy of the mortgage; the purpose is to make fraud- 
ulent alteration easy to detect. Others fear dishonest practices of 
mortgagors, and require witnesses or formal acknowledgment to 
make the document valid. Here the attempt is, in part, to prevent 
the mortgagor from later denying that he gave the mortgage. 
Others require, in addition, affidavits by the mortgagor, or by the 
mortgagee, or by both, that the debt secured is in truth owed, 
and the transaction bona fide. This last requirement arises out of 
the apparently not uncommon practice of debtors — especially 
merchants — ^when approaching insolvency, of creating fictitious 
debts to their friends, and attempting to divert their assets by 
colourable mortgages to secure such debts. And because of a 
similar fear of creditors being misled, a mortgage on a merchant’s 
floating stock in trade has been hedged about by the courts with 
so many restrictions as to make it worthless as a continuing 
security to-day. That chattel mortgages are regarded — at least 
where merchants are the mortgagors — as signs of serious financial 
difficulty, sufficient to cause suspension of credit, is partly due to 
this fact, partly to their evil odour because of much attempted 
fraudulent use, and partly to the fact that in opcn-crcdit selling 
the sellers properly insist on the stock of goods continuing unen- 
cumbered: they have supplied the goods; they do not want those 
same goods to be diverted to paying debts to others. 

Almost everywhere a chattel mortgage is good between mort- 
gagor and mortgagee, despite non-compliance with such formal- 
ities or with the filing provisions of the local statute. The mort- 
gagee can take possession and foreclose on default in payment of 
the debt, or in any other of the terms of the transaction — common 
requirements being that the mortgagor shall keep the goods on the 
premises, shall not attempt to sell them, nor suffer attachment of 
the goods by other creditors, and so on. The risk of loss by fire 
or theft lies, always, on the mortgagor; and often, too, he is 
required by the mortgage to keep the goods insured for the 
mortgagee’s benefit. 

Chattel mortgages are in wide use. Crop mortgages are a major 
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basis for financing current farm operations throughout the coun- 
try. The same is (rue of live stock raising; save that here the 
mortgages arc commonly taken in the first instance by specialized 
mortgage companies rather than by banks or local merchants. 
The wide-spread instalment selling business makes considerable 
use of the device, though more of the conditional sale ( Im- 
STALMENT riTRCiiASEi. In the shape of mortgages on articles 
of personal use such as automobiles and on household furniture, 
chatt(*l mortgages underlie many of the small consumption loans 
of needy borrowers — often with serious abases. And they are 
becoming increasingly important in corporate mortgage-bond 
issues, since a mortgage on platil is obviou.sb' .seriously impaired 
unless it can be made to cover the plant’s equipment a.s well In 
this last field .serious discrepam s' is beginning to be felt between 
thi‘ real estate portion of the security, as to which recording, once 
effected, i.^ good forever, and the chattel portion, as to which 
periodical refiling is necessary. Finally, the chattel mortiragc in 
the peculiar form of the trust receipt is u.sed in the financing 
of imports, and (»f the .sale of automobiles. In this form — ^an 
exception carved by the courts out of general statutes — it is good 
as against the mortgatror’s creditors irrespective of filing or posse.s- 
sion; but not as against purdiasers without notice. 

In the United State.s the chattel mortgage takes the place of the 
bill of sale, the latter term being there apjilied to a signed dc»cu- 
menl describing goods and evidencing their sale, which a seller 
gives to a buyer wiio for some ri-ason requires evidence ot his 
ownership. Of late years the p^e^■alence of aiitomohilc i hefts 
has led generally to legislation retjuiring a bill of sale t«i be made 
out in the case of sales of second hand cars, and bled with the 
licensing authorities of the Stale « K. N L ) 

Sfe L. A. Jones. C halt cl Morti^ai^cs (Indian.*! polls, lyoSi, lluhbcirs 
Lrfiol Dm'ctorv (annual); Karl T. Frederick 22 Lnl L Kev , 

.^95i 546; C. Klioti 2 he Farmer's Campaign jor Credit iN.Y., 1927) 

CHATTERER, the general name applied to the members of 
two families of birds. The ^ouih Ameruan chatterers are the 
Cotingidae. Nvoodland birds feeding niainiy on fruit: the ticvt 
known are the coiks of the rock, umbrella and bellhird^ {qiji.) 
Chatterer w%'is once inappropriately applied to the waxwing (</ v ), 
originall) wrongly fihiced in a genu.** of jays, Carrulus, which was 
rendered chatterer in an early book on ornithology. 

CHATTERIS, urban district and market town in the Isle <»!* 
Ely, Cambridge.shire, England, 25 J mi. X. h> W. of ( ambndge by 
theL.N.E.R. Pop. (1938 ) 5,08s Area 21 .sq.iiii. M. JVier s ihurch 
is principally Decorated. Pans remain of a Penediciuic convent 
founded in the loth century and rebuilt after fire in the early 
14th. 

To the north runs the great Forty-foot Drain, also called \ cr- 
muyden’.s, alfei the Dutch engineer, whose name is a.s.souaied with 
the fen drainage woik.s of the mid i;th ceniurv 

CHATTERJI, BANKIM CHANDRA (Pankimacuan. 

DRA CuATToeADHYAvA) (1858-1894). Indian novelist, wa.' born 
in the dislrid of the Twem>-four Parganas in Bengal on June 
27. 1838, and was by caste a Brahm.'in. He was educated at the 
Hugh college, at the Presidency college in Calcutta, and at Cal- 
cutta university, where he was the first to take the degree of 
B.A, (1858) He entered the Indian civil service, and .served as 
deputy magistrate in varioas districts of Bengal, his official 
services being lecognized. on his retirement in iXyi, )a the title 
of rai bahadur and the C I.E. He died April S, jSc)4. Bankini 
Chandra \vas the greatest novelist of India during the 19th cen- 
tury', whether judged by the amount and quality of his writings, 
or by the inlluencc which they h.Tve continued to exerci'^e He 
created in India a .school of fiction on the European model. His 
novels include Dnri^v^-Niindhn, KapaUi-Kuiidahi, Mrinulhn, and 
Bisha-Brikkha, His outstanrling work hewever is the. Ananda 
Math, a story of the Sannya i rebellion ol 1772. The rebels gained 
a crushing victory over the British .'incl Alohammedan forre.s. 
This succes.s was, howt*\c;r, nf»t followed uj) as a mysterious 
“physician.” speakine a- a 'liviiiely-iiispired prophet, advised 
Satyananda to abandon fiirihei resistance, as. for the time, Brit- 
ish rule was the only alternative to Mohammedan oppression. 
This book contains the famous song Bandc Mat arum. 

Although the Bande Mataram was not used during Chatterji’s 


life lime as a party war-rry, it became, during the agiUtion 
which ‘ollowed the partition ot Bengal the recognized patriotic 
song 0/ the revolutionary parly. The wonls Bande Mataram 
“Hail to thee- Mother” are usually held be* an invocation to 
Kali the goddess of death and destruction. The Sanya.ssi retifb 
are n;prcsented as having erected in addition *0 ihc dark image 
of Kali “The Mother who ha.s been ' a ^d^hitc marble statue of 
the “Mother that shall bt”: the poet sings the praise of the 
“Mother” 

H** Lachmi buwered m the fi'jw'cr 

iliat in the water grows, 

but he also praises her as Duiga, bearing 'en weapons. ” Other 
passages, too. are susLcplible c.-f revolutionary interprciaiiun 
Whatever Chatter ji's original intent ion .it is sornetiTrut held lhai 
it is merely an invocation of .hr Molherland) rhe ••.lory ot 'hi 
Sanyassis. the ingenious language and ils '^‘irriiig air. the Millar 
Kawali TaL all have a .strong appeal to ihe Hindu mind and ht 
Bandi Malarum has become a puw'erful iniiuence polunji 
agitation and the accepted hymn of the extremist party. 

In liis earlier ve;tr*- Bankiin Chandra .-.Lived his apprenlucshij. 
in lileratuic* undir Ishwar t'hancba iiupta. ilce chief poti n;,! 
.satirist of Beneal during the earlier halt ot the igth evuiu^] 
Bankim I'handra s -ncuid and collcjigue Dina Baielhu .Mu. 
wa.s virlu:ill> the t«»uiui(‘r ol -he modern Bengali «lrama 
the vouiiger men who venerau d rb..nk.iiii Ch.mdra. and brimii i 
by his example and adxin*. ;n:c> f»i mentioned two di.-tiiiguid.i - 
poets, Nabin t'handra Vri and R.ibindranath Tagore. 
CHATTERTON, THOMAS English 

wras born at Bn.-iol on Xov ^o, 1752. three irioiuh^ , iM i h. 
death ot his iather w'ho hail been master ol the Fill ^tuct : 
school, at Bri.shd in ^ 760 ( halic rton wa.- sent k- the v ■), 
fice school where be stayed tor c.ight years But ihis .a. , 
bluc‘-coat school had little share in the educ ition ol it* ; .■ 

I(»u.s pupil. The ollicc of sexion .it the church St 
..litfc h.icJ been held for ntarlv two ccnlunes by »hi' n'm .o. !.;i 
bmnly, and under the guidance ut hi- uiuJe. the 'tiln ■- 
his favourite haunt in the bcMUiitul old chunh, .lenvmu . 
inuiest. when hi- was atilt to re.nl. in certain quaint *<!»' .U 
where jiarchiTient deeds, old as the \\ ar.^ ot *lu Rose- jij 
liet-cied and torgotlen In a lieautiiul fross of lunc.u- iK 
manship. whi(.h lead adorned the cbiin hyard of M M ’.i> Kn 
cliffe ic^r upw.irds of three centuries, w'as Jesimyd I’v 1 
wardtm, and the }>o> >cnt to the local jouriiai cui J.ui " - 

a levcT s.iure cm the p,irish varid.al Jb- Jilighl wa.- .‘c -i 
hiniselj in a liltle attic, where, wuh bt)ok.s. ihcn.slied jKoann.iit - 
sa\c*d from the loot ot the numiinent locmi of St M..rv Ki i 
cliffe. atid dr.iwir.g materials he iivc-d in 'houghl wall; In'- '< 

(ciiiury heroes .mcl heroines The br.st ot hi.- bterar\ i.'-.’il • 
tioiis, the duologue of '‘Ebnouie .md Jug.i.” wa« writtci 
he was twelve years old, and he '.bowed ii to the.* usher at < >i- 
stoii > hospJi.'ii. T Phillips, as the woik ct a :5th 'eniia^ 

His ‘Rciwloian’ jaigon iipiitMi'^ to have. tuvi. chiefi; dn : u-: 
of the sludy of John Ker.Ncy.s Fhdwturinm /J»r/o-/b*/7e»w. 
and Prof \V. W ‘-^keai seems to think bis knowledge eMf* 
Chaucer was vi-ry .slight. He had jilready conceived the nipii'"-. 
of I’honias Rc:iwley an imaginars' monk «.f ihe i:,Lh ccnlpry 
lived lor the most part in an ideal wot Id of his own. ni di.)t 
elder time when Edward IV. was England's king, and 
William Canyngi* — familiar to him among the recumbciil 
in Redc.liffe church — still ruled in Bristol’s civic chair. (7ii'>'’>''‘^ 
is represented as an enlightened patron of literature, and K(»w- 
ley’s dramatic interludes were written for pcrfoimance at 
house. In order to escape a marriage urged by the king, Uanyiilt* 
retired to the college of Westbury in Gloucestershire, when* 
joyed the society of Rowley, and eventually became de.r*' 0 
the institution. ITie lititrary nia.s(|ucrade which thus toti>di^'*^‘-’‘^ 
the lifc'drcam of the- boy was wrought out by him in 
of prose and verse into a coherent rctmance, until I he 
scholars and anti(]uanes of his day were persuaded into tb* 
that there had lain in the parish chest of Redchffe church l*'^ 
wards of three centuries, a collection of mss of 
work of Thomas Rowley, an unknown priest of Bristol in the < 7 
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of Vlvnry VI., and his poet laureate, John Lydgate. 

‘he Bristol patrons of Chatterton were two pewter- 
(•r: (itorge Catcott and his partner Henry Burgum. Catcott 
^v.is une of the most zealous believers in Rowley, and continued 
his reputed writings long after the death of their 
y(.ii luthor. On Burgum, who had risen in life by his own 
the blue- coat boy palmed off the dc Bergham pedigree, 
mill dier equally apocryphal evidences of the pewtcrcr’.s descent 

i, ,vr^ ’!> ancestry old as the Norman Conquest. The de Bergham 

blazoned on a piece of parchment doubtless recov- 
er. 1 !roni the Redcliffe muniment chest, was itself sup|)o.scd to 
lu\»* lain lor rentnrics in that ancient depository. The pedigree 
j.rofe.sscdly collected by Chatterton from original records, 

j, nhif!ii»g “The Rowley mss.” The jicdigree still exists in Chat- 

M* handwriting, copied into a hook in vhich he had 

transcribed pcirtions of antique verse, under the title 
oi >Nuiiis by Thomas Rowley, jiriesl of St. John's, in the city 
(jf liriviol ”; and in one of >hesc, "The Tournament," ^yrr Johan 
(1; lU’cli-innno plays .1 conspicuous part. The tmnobled pewtercr 
r,v\ Mild Chatterton with five ‘shillings, and was satirized for 
,i„ lu.ilion 1 noble pedigree in some of Chattertoii's latest 


V.Tsi* 

iiji (ipy T. ' 767, Chatterton was transferred to the ofiice of 
John L.i-nbert, .attorney, to whom he was tuiund apprentice as 
j, lirk I’here he found leisure '.‘or his own favourite pursuits 
\n fin ieiit stone briilge on the. Avon, built ir the reign of 
II had been displar<‘d hy a new bridge oi'wned in 170'! 
l>h.»rih .illerwards the cilitor of Fclir Farley\ received 

irn'ii I f»rn“'pondent signing hiiii'^elf Dunrhnm nmioUnvis, ,i 
‘-it .i ' liiioii of the •^nayor's hrsi pas'sing over ’he old bridge,’' 
pr(,!, .Mf'ly derived from an . nileiit ms. The virigin.il inann- 
.1,. ti’.! " MOW ])re>erved in the British Mo'ioum, along with other 
( lijMi rion 'nss , most if wbiih w»tc -jlliniately inion)t»rated 
Uill'uiri Barrett in his flhtory •nul Atitit}uitirs of Uw Jty 
publi'^hed nearly :o years after the poem’s <leath. It w\*is 
III :tii‘ lene that the definite ^tnry made iT.« appearance— over 
chilli criiii*- and anluiuaries wrangled for nearly i century*— <if 
Tiuiii Mill*- .!ini(‘nt poems and other mss. iken by the elder 
Ch •i-pon ‘rom a coffer in the muniment room of RedcUffe 
chuiJi aid transcribed, and so rescued from oblivion, by his 
SHI' '!hi' jiiece'- include the 'Brisiowe Trigedie or the Dethc 
0: '\f (’h.'Tle'- Haw’din " a ballaii ce lebrating the tlealh tif the 
l...rii.i‘«n.{n knight, ^’harles Baldwin; ‘ .Klla.” a ‘ Tragycal Knter- 
li'i.i 1^ t’h.tllerlon styles it, but in reality dramatic poem of 
power: (loddwyn,” a dramatic fragment; ’Toiirna- 
n.ini.” Bailie cjf Hastings/' "The Parliament of i^prites.’’ 
“liiuulr of (.'haritie,' with numerous shorter pieces, forming al- 
ii'Cithc^ a volume of poetry, the rare merit of which is iiidisput- 
altir holly apart from the fact that it wms the ]m)duction of a 


Du If I'oy 

In hi t 1708. in his seventeenth year, he wrote to Dodsley, 
the bondon publisher, offering to procure for him "copies of 
Mviral iijtient poems, and an interlude, perhaps the oldest 
tlr.'niniic pieci‘ exiant, wrote by one Rowley, a [iriest in Bristol, 
vlin iiM.(i in reigns of Henry \T and Mwan! IV." lo this 
Ii’trr ;n wtII as to another letter enclosing an extract trom the 
lT:imh i)f Ella/' no arisw*er appears to have been returnee!, 
(krii-ron then bethought him of Horace Walpole, who not only 
iiiinli'Hcl in .j mediaeval renaissance of his own, but was the re- 
pill If! iiilhor of a spurious antique in the Castle of Otranto. He 
’uoir him offering him a document entitled "The Ryse of 
• 'iicuync yi\ Englandc. wroten by T. Rowleie, 1400, for Mas- 
b' I 11 vngr/* .uTompanied by notes which included specimens 
Rowley's poetry. To this Walpole replied with courteous 
aikninv|f,ijrn)t.nis. He characterized the verses as "wonderful for 
' " ^’^^rmony and spirit,” and added, "(Jive me leave to ask you 
JlJtn Rowley's poems are to be had? 1 should not l»c sorry to 
F'nl I hem, or at least a specimen of them, if they have never 
printed " Chatterton replied, enclosing additional specimens 
»»tKjue ver.se, and telling Walpole that he was the son of a 
poor widi)w, and clerk to an attorney, and he hinted a wish that 
luight help him to some more congenial occupation. Walpole’s 


manner underwent an abrupt change. The specimens of verse 
had been submitted to his friends, Gray and Mason, and pro- 
nounced modem. He now coldly advised the boy to stick to the 
attorney's office, and "when he should have made a fortune,” he 
might betake himself to rxiore favourite studies. Chatterton had 
to write three times before he recovered his mss. Walpole has 
been loaded with more than his just share of responsibility for 
the fate of the unhappy poet, of whom he admitted when too 
late, *T do not believe there ever e.xi.stcd so masterly a genius.” 

Chatterton now began to contribute to the Town and County 
Mof^azine and other London i^riodicals. Assuming the vein of 
Junius — then in the full blaze 'A his triumph — ^he turned his 
jicn against the duke of Grafton, Lhc earl of Bute, and the 
princess of Wales. He had just dc.spatchcd one of his political 
diatribes to the Middlesex Jotirnal, when he sat down on Easter 
E\e, April 17. (770, and penned his "Last Will and Testament,” 
a strange satirical compound of jest and earnest, in which he 
intimated his intention of putting an end to his life the follow- 
ing evening. Among his .satirical bequests, such as his "humility” 
to the Rev. Mr. Camplin, his religion” to Dc-nn Barton, and 
his "modesty” along with his “prosody and grammar'' to Mr. 
Burgum, he leaves “to Bri.stul all hi.s spirit and di.sinterested- 
ness, parcels of goods unknown on its (juay .since the days of 
Caiiyngc .irul Rowley." In more genuine earnestness he recalls 
the nnme of Michael Chy field, .1 friend to whom he owed in- 
telligent sympathy. The will was probably purposely prepared in 
order to frighten his master into Idling him go Lambert can- 
celled his indentures, hi^ triends made him up a purse, and on 
the or of the month he arriv'od in London. 

Chatterton w*as alreatly known to ‘.he readers of the Middlesex 
Journal as a rival of Junius under »hf* nopn de plume of Decimus. 
He had also been a r ontriliulor to Hamillon'.s Tornt and County 
Mamdnc, and speedily found .icccss to the Freeholder's Maga- 
zifH'y another political mi-cellany strong f(»r Wilkes and liberty. 
Wilkes himself had noted his trenchant style, "and expressed 
a tlesirc to know the author* ; ,'md Lord -Mayor Beckford gra- 
(iously acknowicilged a tiolitical address of his, and greeted him 
".i,s politely .is :i itizen c juld." But of actual money he received 
lit lie. He was extremely abstemious, but his diligence was great, 
and his vensatilily wonderful. He could assume the style of 
Junius or Smolleil. reproduce the satiric bitterness of Church- 
hill, pariMly Maepherson's Ossian. or write in the inauner of 
PoiK*. OI with the poli.shcd grace of Gray and Collins. He wrote 
political letters, eclogues, lyrics, operas and satires, both in 
prose and verse. In June, 1770— after Chatterton had been some 
nine wc*eks i!i London — he removed from Shoreditch, where he 
had hiiherio iixlged with a relative, to an attic in Brook street, 
llolborn. where, for iht* first time, he enjoyed uninterrupted sol- 
itude. I'he roni'ince of his earlier years revived, and he tran- 
scribi'd from an imaginary parchment of the old priest Rowley 
his "Exiideiiie Balade of Charitie.'' This fine poem, perversely 
disguised in archaic language, he sent to the editor of the Town 
and County Ma\iazine. and had it rejected. 

The high hoi>«‘s of the sanguine boy had begun to fade. He 
had not yet icinqileled hi.s second month in London, and already 
failure ami .staivation •^♦ared him in ?he face. The note of 
his actual receipts, found in his ^Kickel-book after his death, 
shows that Hamilton. Fell and other editors who had been so 
liberal in Battery had paid him at the rate of a shilling for 
an article, and somewhat less than eightix*nce each for his songs; 
while much w’hich had been accepted was held in reserve, and 
still unpaid for. The beginning of a new month revealed to him 
the indefinite postponement of the publication and payment of 
his work. He hacl wished, according to his foster-mother, to 
.study medicine with Barrett: in his desperation he now reverted 
to thi.s, and wrote to Barrett for a letter to help him to an open- 
ing as a surgeon's assistant on board an African trader. He ap- 
pealed also to Mr. Catcott to forward his plan, but in vain. 
On Aug. 24, a 770, he retired for the last time to his attic in 
Brook street, carrying with him the arsenic which he there 
drank, after tearing into fragments whatever literary remains 
wexe at hand. 



326 CHATTI— CHAUCER 


He wiis only seventeen years and nine months old; but the best 
of his numerous productions, both in prose and verse, require no 
allowance to be made for the immature years of their author. 
He pictures Lydgate, the monk of Bury St. Edmund's, chal- 
lenging Rowley to a trial at versemaking, and under cover of 
this fiction, produces his “Songe of iElla,” a piece of rare lyrical 
beauty, worthy of comparison wdth any antique or modern pro- 
duction of its class. Again, in his “Tragedy of Goddwyn,'* of 
which only a fragment has been preserved, the “Ode to Liberty,” 
with wdiich it abruptly closes, may claim a jilace among the finest 
martial lyric.s in the language. The death of Chattertoii attracted 
little notice at the time; for the few who then entertained any 
appreciative estimate of the Rowley poems regarded him as 
their mere transcriber. He was interred in a burying-ground 
attached to Shoe Lane Workhou.se. A monument has since been 
erected to his memory in Redcliffe churchyard, Bristol, with the 
ap|m)priate inscriiition, borrowed from his “Will,” and so sup- 
plied by the poet’s own pen — “To the memory of Thomas Chat- 
terton. Reader! judge not. If thou art a Christian, believe that 
he shall be judged by a Superior Pow'er. To that l*owcr only is 
he now answerable.” 

BiBLiooKAPii v. — Poems supposed to have been written at Bristol by 
Thomas Rowley and others, in the h'ijleenth Century (1777) was 
edited by Thomas Tyrwhilt; Thomas Wart on, in his History of 
EnRlish Poetry (177R); vol. ii., section viii., gives Rowley a place 
among the 15th century poets; but neither of these critics believed 
in the antiquity of the poems. In 1782 a new edition of Rowley’s 
poems appeared, with a “Commentary, in whirh the antiquity of 
them is considered and defended,” by Jeremiah Milles, dean of Exeter. 
The controversy which raged round the Rowley poems is dtscussed 
in A. Kippis BioRraphia Hritannica (vol. iv., i78<)), where there is a 
detailed account by G. Gregory of Chatterton’s life (pp. 57j-6jQ). 
This wa.s reprinted in the edition (1803) of Chattertoii’s iVorks liy 
R. Southey and J. Cottle, published for the benefit of the poet's sister. 
The neglected condition of the study of earlier English in the 18th 
century alone accounts for the temporary sucrcs.s of Chattertoii ’s 
mystification. It has long been agreed that Chatterton was solely 
responsible for the Rowley Poems, but the language and style are 
analysc'd in confirmation of this view by Prof. W, W. Skeat in an 
introductory e.ssay prefaced to vol. ii. of The Poetical Works of 
Thomas Chatterton (1871) in the “Aldine Edition of the British 
Poets.” This, which is the most convenient edition, also contains 
a memoir of the poet by Edward Bell. The spelling of the Rowdey 
poems is there nioflernired, and many of the archaic words are replaced 
by modern equivalents provideil in many cases from Chatterton's own 
notes, the theory being that Chatterton usually composed in modern 
English, and in.scrtrd his peculiar words and his comrilicafed or- 
thography afterwards. See also H. B. Forman, Thomas Chatterton 
and his latest Editor (1R74). The Chatterton mss., originally in the 
po.s.scssioii of William Barrett of Bristol, wtfc left by his iicir to (he 
Britisli Museum in 1800. Others arc preserved in the Jiristol library. 

Chatterton's genius and his tragic death are commemorated by 
Shelley in Adonais, by Wordsworth in “Re‘^oluti<in ami Independence,” 
by Coleridge in “A Monody on the Death of Chatterton,” by D. G. 
Rossetti in “Five English Poets”; John Keats IiisiTibed Endymion “to 
the memory of Thomas Chatterton.” Alfred de Vigny’.s drama of 
Chatterton gives an altogether ficlitiou.s account of the poet. Sir 
Herbert Croft, in his Love and Afadness, interpolated a long and 
valuable account of Chatterton, giving many of the j^oct’s letters, 
and much informatino obtained from his family and friends (pp. 
125-244, letter Ii.). There is a valuable collection of “Chattertonxana” 
in !lic British Museum, consisting of separate W'orks by Chatterton, 
new.^paper cuttings, article^’, dealing with the Rowley controversy 
and other .subjects, with rn.s. nole.s by Jose])h Haslewood, and several 
autograph letters. F. A. Hyatt and W. Bazelcy, Chaitcrloniana ((Glou- 
cester, 1914), a catalogue of printed matter. 

Among biographies of Chatterton may be mentioned Daniel Wilson, 
Chatterton: A Biographical Study (iRoo) ; D. Masson, Chatterton: A 
BioRraphy (1899); Helene Richter, “Thomas Chatterton” (1900), in 
Wiener BeitraRC zur chrI, PhiloloRte; C. E. Russell, Chatterton, 
(1000); J. II. Ingram, The True Chatterton (1010); Sir E. Clarke, 
New LiRhts on Chatterton (1010), a paper read before the Biblio- 
gmphicai Society, London. 

CHATTI, an ancient German tribe inhabiting the upper 
reaches of the rivers Wescr, Eder, Fulila and Werra, a district 
ai)proximately corresponding to Hesse-Cas.sel, though probably 
somewhat more extensive. They frequently came into conflict 
with the Romans during the early years of the 1st century a.d. 
Eventually they formed a portion of the Franks and were incor- 
porated in the kingdom of Ckm's at the beginning of the 6th 
century. 

See Tacitus, Annals, i., ii.. xi., xii. and xiii. ; Germania, 30-31. 


CHAUCER, GEOFFREY (i34o?-i4oo), English poet 
was bom, about 1340, of a family which had been settled in Lon- 
don for at least two generations, but probably came from the 
eastern counties. His father, John Chaucer, lived at one time in 
Cordwainer street, the quarter of the shoemakers, with which the 
name Chaucer (a French form of the Latin Calcearius) connects 
the family. But John Chaucer, his father Robert, and a step- 
father Richard, were vintners, and Robert and John held olhccs 
connected wdth the customs on wine. Geoffrey was probably 
born at Thames street, where his father is found living somewhat 
later, with a wife, Agnes, niece of Uamo de Compton, probablv 
the poet's mother. In 1357 Geoffrey is found, apparently as a lad, 
in the service of Elizabeth, countess of Ulster, wife of Lionel 
duke of Clarence. In 1359 he went to the war in France and is 
heard of at Retters, i.e., Rcthcl, near Reims, and as being taken 
prisoner. The king contributed £t6 to his ransom and it is 
probable that after his return he w^as for some time at the Inner 
Temple, where, at a considerable cost, an education was given 
likely to help suitable men for civil employment under the 
Crown. By June 20, 1367. he had been long enough in the king’s 
service to be granted a pension of 20 marks, probably in connip- 
tion with his marriage with a Philipfia, one of two daughter.^; of 
Sir Payne Roct, who in the previous September had been gram id 
a pension of ten marks for her services to the queen as one of her 
domicellac. Philippa’s sister, Katherine, after the death of htr 
husband, Sir Hugh de Swynford, in 1372, became governes.-; to 
John of Gaunt’s children, and subsequently his mistress, and (in 
1396) his wife. The marriage with Philippa thus helps to acioum 
for the favour subsequently shown to Chaucer by John of (kiiint 

In the grant of his pension Chaucer is called “dilecius vailed us 
nosier,” our beloved yeoman; before the end of 13O8 he had ri.s(‘n 
to one of the king's esquires. In September of the following year 
John of Gaunt’s wife, the duchess Blanche, died at the age of 29. 
and Chaucer wrote in her honour The Book of the Duckessc, a 
poem of 1,334 octosyllabic couplets. In June 1370 ht 

went abroad on the king’s service, on an unknowm errand, re- 
turning probably some time before Michaelmas. On Dec. r, 137., 
he started, with an advance of 100 marks in his jKicket. for Italy, 
as one of three commi.s.sioners to treat with the Genor«e 
as to an English port xvhere they might have special facilitie.s for 
trade. His accounts, delivered on May 23, 1373, show that he had 
also visited Florence on the king’s business, and he pos-sibly 
went also to Padua and there made the acquaintance of Ik'tranh. 

In the second quarter of 1374, Chaucer lived in a whirl of prov 
perity. On April 23 the king granted him a pitcher of wine daily, 
subsequently commuted for an annuity of 20 marks. From Jtdin 
of Gaunt, who in Aug. 1372 had granted Philippa Chaucer fioa 
year, he himself now received (June 13) a like annuity. On June 
8 he was appointed (with a salary of £10 and an annual gratuity 
of £6 i3s.4d.) comptroller of the Custom and Subsidy of Wools, 
Hides and Woodfells and also of the Petty Customs of Wine in 
the Port of London. Probably in anticipation of (his apiioint- 
ment be had taken, on May 10, a lease for life from the city of 
London of the dwelling-house above the gate of Aldgatc, and here 
he lived for the next 12 years. In 1375-76 two large windfalls 
came to him. the first being two ward.ships of Kentish heirs, one 
of whom ])aid him X104, the second a grant of £71 4s.6d. the value 
of sorni* confiscated wool. In Dec. 1376 he was sent abroad on the 
king's service in the retinue of Sir John Burley; in Feb. i.^77 
was sent to Paris and Muntreuil in connection probably with the 
peace negotiations between England and France, and at the end 
of April (after a reward of £20 for his good services) he 
again despatched to France. It is generally considered that this 
dijilomalic period of his life was unprolific in poetry. 

Gn the accession of Richard IT., ('hauccr was confirmed in his 
oflices and pensions. In Jan. 1378 he seems to have been in France 
in connection with a propo.sed marriage between Richard and the 
daughter of the French king; and on May 28 of the same year he 
was sent (his last diplomatic journey) with Sir Edward de Berke- 
ley to the lord of Milan and Sir John Hawkwood to treat fu^ 
help in the king's wars, returning on Sept. 19. In April 1382 a new 
comptroUership. that of the petty customs in the Port of London, 



CHAUCER 


was pven him, and shortly after he was allowed to exercise it by 
(In)Uty, a similar licence being given him in Feb. 1385, at the in- 
of the carl of Oxford, as regards the comptrollcrship of 
In Oct. 1385 he was made a justice of the peace for Kent. 
In I'fib. 13S6 we catch a glimpse of his wife, Philippa, being admit- 
tjMl fo the fraternity of Lincoln cathedral in the comiiany of 
Henry, carl of Derby (afterwards Henry IV.), Sir Thomas de 
S^^ynfurd and other distinguished persons. In Aug. 1386 he was 
Lliiic'cJ one of the two knights of the shire for Kent, and with 
ll,i. iligiiity (one not much appreciated in those days) his good 
fortune reached its climax. In December he was superseded in 
1,0th his comptrollcrships, probably as a result of the absence of 
lii*; i»alron, John of Gaunt, in Spiiin, and the supremacy of the 
duke (»f Gloucester. In the following year the cessation of Phil- 
ipT),('> pension suggests that she died between midsummer and 
MKl.aclnias. In May 1388 Chaucer surrendered to the king his 
-^o te nsions of 20 marks each, and they were regranted at his 
^t to one John Scalby, an unusual transaction, pointing to a 
.)ri: .Miig need for ready money. 

In July i 3<S9, after John of Gaunt had returned to England, 
i.,(l {he king had taken the government into his own hands, 
;h:juuT was appointed clerk of works at various royal palaces at 
. siljry of two .shillings a day. To this post wms subsequently 
I he charge of some repairs at St. George’s chapel, Windsor, 
also made a commissioner to maintain the banks of the 
liuiir.cs lM?tween Woolwich and Greenwich, and was given by the 
all i)i March (grand'^on of Lionel, duke of Clarence, his first 
\ a sub-forest ership at North Petherton, Devon; obviously 
! While on the king’s business, in Sept. 1390, Chaucer 

(wire robbed by highway men, losing £20 of the king’s money. 
»! Jijiit' 1391 he was superseded as clerk of the works, and seems 
» h:i\e suffered another spell of misfortune, of which the first 
came in Jan. 1393, when the king made him a gift of 

10 In I'cb. 1394 he was granted a new pension of £20. In 1397 
r rricivcd from King Richard a grant of a butt of wine yearly. 
t»r ihis he appears to have asked in terms that suggested poverty, 

11 1 in May 1398 he obtained letters of protection against his 
ictli'.ors. On the accession of Henry IV. a new ijension of 40 
'..irk^ was granted him (Oct. 13, 1399') and Richard ll.’s grants 
iTi formally confirmed. Though no instalment of the new 
:ii>i()n was paid, on the strength of his exi)cctations (Dec. 24, 

Chaucer leased a tenement in the garden of St. Mary’s 
Westminster, and it was probably here that he died on the 
•ilowing Oct. 25. He was buried in W’estminster Abbey, and his 
imjI) hecamc the nucleus of what is now known as Poets’ Corner. 
The i)ortrait of Chaucer, which the- affection of his disciple, 
(lomas llocclcvc, caused to be painted in a copy of the latter’s 
■ 't'jui'itt of Princes (now Harlcian ms. 4,866 in the British 
UM’iiin », shows him an old man with white hair; he has a fresh 
•niplixion, grey eyes, a straight nose, a grey moustache and a 
i ill double-pointed beard. His dress and hood are black, and 
larrios in his hands a string of beads. 

Works. — ^Henry IV.’s promise of an additional pension was 
'ul»ili ss elicited by the Compleynt to his Purs, in the envoy to 
lii h Chaucer addresses him as the “conquerour of Brutes Al- 
‘un ” Thus within the last year of his life the poet was still 
Nevertheless, as early as 1393-94, in lines to his friend 
in, he liad written as if his day for poetry were past, and it 
III.- i»robable that his longer poems were all composed before 
tl.iic. In the preceding 1$ — or, if another view be taken, 20 — 
his literary activity was very great, and with the aid of the 
“f his works which he gives in the Legende of Good Women 
lies .[14-431), and the talk on the road which precedes the 
of Lawe’s Tale” {Canterbury Tales, B. 46-76), the order 
'diich his main works were written can be traced with approxi- 
te certainty. 

I he development of Chaucer’s genius has been attractively 
nined up as comprised in three stages, French, Italian and Eng- 
^ and there is a rough approximation to the truth in this for- 
'hi. since his earliest poems are translated from the French or 
on French models, and the two great works of his middle 
are borrowed from the T taBaii, while his latest stories have 


327 

no such obvious and direct originals, and in their humour and 
freedom anticipate the typically English temper of Henry Field- 
ing. But Chaucer’s indebtedness to French poetry was no passing 
phase. He knew the Roman de la rose as modern English poets 
know Shakespeare, and the full extent of his debt to his French 
contemporaries, not merely in 1369, but in 1385, and in 1393 (the 
dates are approximate), has only gradually been discovered. To 
this continuing French influence it was his good fortune to add 
lessons in plot and construction derived from Boccaccio’s Filos^ 
trato and Teseide, as well as some glimpses of the higher art of 
the Divina Commedia. He shows acquaintance also with one of 
Petrarch’s sonnets. His study of Italian models was thus an 
episode of unique importance in his literary life, but before it 
began he had already been making his own artistic experiments, 
and it is noteworthy that while he learnt much from Boccaccio 
he improved on his originals as he translated them. Doubtless his 
busy life in the service of the Crown had taught him self-confi- 
dence, and he uses his Italian models in his own way and with the 
most triumphant and assured success. When he had no more 
Italian poems to adapt he had learnt his lesson. In his ^'English” 
period we find him taking what might be little more than an anec- 
dote and lending it body and life and colour with a skill never 
surpassed. 

Early Period. — ^The most direct example of Chaucer’s French 
studies is his translation of Le Roman de la rose, a poem written 
in somc4,ooo lines by Guillaume de Lorris about 1237 and extended 
to over 22,000 by Jean Clopinel, better known as Jean de Meun, 
40 years later. We know from Chaucer himself that he translated 
this poem, and the extant English fragment of 7,698 lines was 
generally assigned to him from 1532, when it was first printed, till 
its authorship was challenged in the early years of the Chaucer 
Society. The ground of this challenge was its wide divergence 
from Chaucer’s practice in his undoubtedly genuine w’orks as to 
certain niceties of rhyme, notable as to not rhyming words end- 
ing in -y with others ending -ye. It was subsequently contended, 
however, that the whole fragment is divisible linguistically into 
three portions, of which the first and second end respectively at 
lines 1,705 and 5,810, and that in the first of these three sections 
the variations from Chaucer’s accepted practice arc insignificant. 
Lines 1-1,705 have therefore been provisionally accepted as 
Chaucer’s and the other two fragments as the work of unknown 
translators which somehow came to be pieced together. A rival 
theory proposed by Dr. Bru.scndorf assigns the whole fragment to 
a professional reciter writing down W'hat he remembered of the 
parts of Chaucer’s translation he was accustomed to recite, and 
varying when his memory failed. 

While our knowledge of Chaucer’s Romaunt of the Rose is in 
this unsatisfactory state, another translation of his from the 
French, the Book of the Lyon (alluded to in the “Retraction” 
found, in some manuscripts, at the end of the Canterbury Tales), 
which must certainly have been taken from Guillaume Michault’s 
Le Dit du lion, has perished altogether. The strength of French 
influence on Chaucer’s early work may, however, be amply illus- 
trated from the first of his poems with which we are on sure 
ground, the Book of the Duchesse, or, as it is alternatively called, 
the Deth of Blaunche, Here not only are individual passages 
closely imitated from Machault and Froissart, but the dream, the 
May morning, and the whole machinery of the poem are taken 
over from contemporary French conventions. But even at this 
stage, Chaucer could prove his right to borrow by the skill with 
which he makes his materials ser\^e his own purpo.se, and some of 
the lines in the Deth of Blaunche are among the most tender and 
charming he ever wrote. 

Chaucer’s A.B.C., a poem in honour of the Blessed Virgin, of 
which the stanzas begin with the successive letters of the alpha- 
bet, is another example of French influence. It is taken from the 
Phlerinage de la vie humaine, written by Guillaume de Deguille- 
villc about 1330. The occurrence of some magnificent lines in 
Chaucer’s version, combined with evidence that he did not yet 
possess the skill to translate at all literally as soon as rhymes had 
to be considered, accounts for this poem having been dated some- 
times earlier than the Book of the Duchesse, and sometimes sev- 
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eral yearh later. With it is usually moved up and down, though it 
should surely be placed in the Iht Covtpleynt to Pity^ a fine 
pioem which yet, fnmi it.*^- slight mil} and absence of ('haurer't 
usual ca^e, may very well some da> prove to be a translation from 
the J'rciidi. 

Middle Period. --While Chaucer Ihu^ sought to reproduce 
both the matter and tlic style o’ Fren h poeirj in England, h: 
found other materials in popular J. itir boob Among his lo:* 
works an renderings of “Oigenes upon the Mrmdelevne " o'' 

Pope Innocent ITT. on “Th' \^’re^T(•(l Engcndring of Mankinde" 
[Dc mhirid condithmir hurmina* ’ lie mu^' ha\'e begun hi^ ei- 
tempts at straightforward narrative with r] ' Lyf of Seyntf Crryh 
(the weakest of all his works ihr second Nun's Tale in the <'a» 
terbiiry scries) from the .!//•>. of Jacobus de Voragirn 

and the story of the patience (irisildr taken from IVtrarcl '• 
Latin ver.‘;ion of n tale by Boccaccio. Jr both of Ihe^^e he cor 
denscs little, but ventures on \erv few changes, though he l^- 
his readers .sec his impatience v. ith hi*'' originals. In hi*-' st or\ 
Con.slancc (afterward.*- ascribed to th(* Man Lawe . t.ikeu 
the Anglo-Norman chronicle of Nicholas Trivet, written al«op 
we find him strengthening another weak tnl- . Inr. still vbb 
out the courage to remedy its radical faults, though here. ii< wi*h 
Grisilde, he docs as much for his heroine as the conventional exalt- 
ation of one \drtue at a lime permitted. It i* ]>o'*<iblo tin. t'lb.er 
tales which now stand in the Canterbury .series w'ere written 
originally at thi.s period. Wh.nt i*^ t erlair. is that at some time in 
the ’70s, indcpt'ndently of an>' gliiiip.se:. lie may have obtained of 
the Divina Commcdia and of TVtrarch's sonnets, two notable 
Italian poems by Boccaccio passed into ('liauccr’s po.'Jsession and 
that the turning of the FHosfrato into Tro/Ins and Crhcydc and 
the Tescidr into “al the storye of Palamon .and Arcyte” was his 
main poetic business during the next few years and xitalK* affected 
his development. FIc did not, liow(‘ver, work on these master-' 
pieces uninterrupted! S'. Almost at the outset two court poems 
had to be written in connection with the betrothal and marriage 
of Richard 11 . to Anne of Bohemia, the Ileus of Fame and The 
Parlement of Foules, The former begins with a dream on a 
certain tenth of December and Dr. Aagc Brusendorf is almost cer- 
tainly right in linking this with the formal appointment on Dec. 
12, 13S0, of an English emba.ssy to treat for the marriage and the 
conception of the poem with Froissart s Le Temple d'TJomteur in 
which a marriage is guardedly forecast. Unhappily, one or more 
leaves at the end of the archetype manuscript of (.'haucer's poem 
W’ere lost before other copies w'cre made from it, .so that the con- 
jecture cannot be finally verified, but it offers a much needed clue 
to the meaning, which had previously been rashly connected with 
Dante’s Divina Commcdia. Written in octosyllabic couplets, like 
the Romaunt of the Rose, i" shows Chaur(*r already pos^es.scd of 
the conversational ease which marks his later work, but the ea.se 
tempted him to extend the poem to a length out of keeping with 
his subject, and it is best known by the few lines in which he talks 
about himself. The Parlement of Fouhs, written in seven-line 
stanzas, coramemoiating the delay of over a year in the celebra- 
tion of the marriage, and full of gaiety and humour, is in much 
better proportion. 

Besides these two poems Chaucer about this time jiroduced 
his most important prose w^irk, the translation of the De Con- 
sokttionc Philosophiac of Boethius. Reminiscences of this helped 
to enrich many of his subsequent poems and inspired five of his 
shorter pieces {The Former Age, Fortune, Truth, GentiJesse and 
Lak of Stidfastnesse), l)ut the translation itself cannot be counted 
a success. To borrow Chaucer’s own phrase his “English W'as 
insufficient” to reproduce such difficult Latin. The translation is 
often barely intelligible without the original, and it is only here 
and there that it flows with any ease or rhythm. 

Troilus and Criseyde. — \ snatch of abuse of his scrivener 
shows that the translation of Boethius and Troilus and Criseyde 
were being copied for circulation at the same time and in the 
Troilus, after a good many half-.su(;ces.ses, Chaucer achieved a 
great artistic triumph. He follows Boccaccio’s Filostrato step 
by step, but he does not follow it as a mere translator. He had 
done his duty manfully for St. Cecyle, Grisilde and Constance* 


whom he was forbidden by the conventions of his originals to 
cloth( w'ilh comiilciL fic.'^h Liid blood. In this great story of love 
and betrayal there weie rto .vuch restrictions and the characti?rs 
which BoVcacrio'.- treatmeid left thin and ..onventionul. became 
in Chaurtrf- hand- corn incingl}. human No other English 
i^ so in.stinct with tht glory and tragedy of youth, and in the 
detail.' of ilie siory Chance t's gifts of vivid colouring, of humuir 
anr! pi’y. are all at their highest. TroUia. and Criseyde b wrii**- 
ir sever lim si.-nz.is- re telling fro^^ Iht 7 'eseidr the sto!} -.f 
Pjhnno' and Ar^yii Chancer for ih^ fir«' time deca-^yUaM^ 
couple**- for w'hich r'.iiill.iumc Alaihaiil! had provided hin- wi'b 
a Freni h .model, with ? great gain jti swiflnc'^s and eompres.‘-i»»). 
Tlie -'torv haj not 'he poig:en interest of the Troilus tn .. 
pj(<:..il)jy the “comKlyr*' whif) in the epilogut tr the earlirr 
pnem*^ ChaucLr ])romi.sed *( writ *. but Chauccr's: skill is ag;jir. - 
i highest. Thii M'me, while b akes Boccrifcio’?' plot, he l.i,:,-.. 
i*; ■> as much nf i‘ Iv war;:i jnc! wh.it he takes he heichten. 
.'•n.' I* Jma^izc^ with the sai "n sk I a: h- had .‘shown in tr.in«if(i|:i 
ing the Filostrato. Of the individual charoclers The.scus liimi-t !;. 
tb ::bi'.cr of tie. story, is developed a. notably as .Sir ?;uul-,rus 
i: .li.’ Troilus, whih lh“ lair Emilye and her two lovers-al-tir- 
sigh' leccivi just - much ind’-vidualitN as they can be given with- 
ou. biinliT.ing tlu s'orv with a greater intc.n.«;iiy than ii will hr.ir 
\Vi:h what m: vis ion \vc know not. the story was fitted into ihi 
Ci.nii ^bvy Tab-s and assigned lo the chivalrous Knight ; but iL 
it was written .“oon aitci Tmilir. and the- translation of Borihiij: 
and lufori* the I.rixndc of (rood Wofuen (in which il i.s mer. 
litaicJ). should r-..; be doubted, though other theories ha^e bre:' 
propo.scd. 

When the I rs( idr had been u.sed, (Chaucer had no more Ttaliin 
.sioiies to lran‘-late and he turned lo his Latin materials to eominlr 
a leiiiunary of ('upid's lor presentation lo the quceti. Tu 

alone for his porirayal of the disloyalty of Criseyde he nn^pini 
as a p'maiv.e* the painling of rc; women faithful to love, with 
Al(e.«tis L\< llicir queen, enriching his scheme wdth a deligh'hji 
prologue (extant in two rather widely differing forms) into wliirh 
he introduces touches about his wor.ship of the Deity and \h 
controversy between the pariitans of the* Flower and the Liul 
from his I'rench friends, Frois.sart and Deschamjvs. Of the sierii? 
of constant women, those of Dido and Cleopatra are fully worthy 
of him. When, howener, he had written eight and part of a Dintr 
he wearied of the monotony of his theme, which he was beginnini; 
to treat with scant resi)Cil. and broke off. 

Canterbun” Talcs. — Chaucer's failure to complete the 
of the Legendc of Good Wovtcn may have been partly due i(' the 
attractions of the Canterbury Tales, W'hirh were probabl> t ikcn 
up in immediate succession lo it. His guardianship of two Kentish 
W'ards, his justiceship of the peace, his representing the count) in 
the parliament of 1386, his commissionership of the river-hnnk 
between Greenwich and Woolwich, all make it easy to iinrier- 
.Hand his dramatic use of the merry crowds he saw on the CaiiU-T- 
bury road, without .supposing him to have had recourse lo Boc- 
caccio’s Decameron, a book which there is no. proof of his h.iving 
seen. The pilgrims whom he imagines to have assembled ol ikf 
Tabard inn in Southwark, where Harr\’ Bailey was host, arc said to 
have numbered “wel nync and twenty in a company,” and the Pro- 
logue gives full-length sketches (at least some of which Proi. 
Manly, in his Xcw Lie^ht on Chancer, has showm to have hi‘cn 
drawn from life) of a Knight, a Squire (his son), and their Yeo- 
man; of a Prioress, Monk, Friar, ()xford Clerk, and Parson, with 
two disreputable hangers-on of the church, a Summoner. and a 
Pardoner; of a Serjeant-at-Law and a Doctor of Physic, ando. 
a Franklin, or country gentleman, Merchant, Shipman, Mill^'f- 
Cook, Manciple, Reeve, Ploughman (the Parson’s brother) and 
the ever-famous Wife of Bath. Five London burgesses 
described in a group, and a Nun and Priest (altered possibly » 
a moment of hopefulness by Chaucer himself, to “priestes three } 
are mentioned as in attendance on the Prioress. Each of these, 
with Chaucer himself making the 29th, was pledged to tell two 
tales, but including one second attempt and a tale told by the 
man of a Canon, who overtakes the pilgrims on the roa 4 we ha 
only 20 finished stories, two unfinished and two interrupted 0°^ 
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in the ease of the Lef»ende of Good Women, our loss is not so 
m.ikIi of the ntldiliunal stories as of the completed framework. 
p>{ uondcrtul character sketches of the VroloRue art, carried yet 
i.ir:lu’c h\ the Talks on the Road which link the different tales, 
i\\(» of Ihfsc 'Falk.'., in which the Wife of Bath iind the Tar- 
r(‘spec!ivel\ edifj the company, hav<‘ the im[K)rtancc of 
M , 'laics, hut between the Tales that have come down to us 
;).( rr .o''' se\in links missing', and i; was lef' to a later and weaker 
i5^lv! ii> narrate, in tht. 'Tah* of Bcryn. ' the advcniurcs of Iht 
pilf-iins :n C’anicrbury 

Uv reference u> the Lyf of Seynf Cccyk in the prologue to 
; iA j fidi of Good \Vomc.n Rixes external proof iha's Chaucer 
uuln ^d earlier work in the scheme of the Cunterburv and 

III, iMon has been made of other stories whirl. ’»rf; in^li^p^'.^^l.lly 
v vvhilc in the case of at least two. the Clerk's tale of (irisilde 
r.id da Monk’' IraRedies, there if evidence of early work beiiip 
riM-til and supph nu‘nted. It is fortunalel} impossible to separate 
11, proloeui to tin* cbarminRi> told stor}- of Hugh of 

l.-i . "/{r* from the tale itself, and with iho “quod schc'* in the sec* 
line af jnoof tli « Chancer was here writiiiR specially for his 
I* .{ '(■ v.t are torbidden to limit tlie new stories to any one 
PI. 1.1 or tone There can \w no doul^l however, that what may 
I- .died the T.des of tl-- Churls (Miller, Reeve, Suinmoner, 
h Cl ), and the conver. (I’ional outpourinR? of the Pardoner 
.■ii- V\ ijr ol iJath, form, the immortal Prologue, the most 
ini.r* \\\{ and distinctive cKiditirMis to the older work. In these, 
«:u; ii I he Pardoiier's story of Death and the Three Revellers, 
,'Hi die Nun’s l'ru>t*s m.isierly handling of the fable of the 
('( 111 ; .,11(1 Fox. both of them tree tr.aii the grossncss which marks 
:lu eihirs, Chauier takes stories which could have been told 
ill ,! diort (lage of pn^sc and elaborates them with all the sldll 
]' a H I at ion which he had sedulously mUivated. The conjugal 
rL:!'ii.i'* ences of (he V/ife of B:ith and the Reeve’s Talc with its 
iiliiiiiilji.iMe climax (lightemd a little ])y AleyiPs farewell, lines 
. M are among the gnMi thing.' in Chaucer, as surely as 
and Polamon and Arry/e and the Prologue, They help 
!o gix’e him the width of range xvhich may certainly be 
li.MTmM! foi him, 

Ii. or ‘.oon after Chaucer wtoic in prose for an ii-year- 
cl'l n wier, whom he addres.se.s as ‘Tjtel Lowi.« my son,’* a treatise 
or !iu‘ ti^e of the Astrolabe, its short prologue being the prettiest 
^jr' \")vv) of his prose. The wearisome tale of “Melibec and his 
v'.i l*»-ii(leii( e,*' which W'as perhaps as much admired in English as 
i. h;i*' been in L.alin and French, m:iy have been translated at any 
tini!' 'rh(‘ ‘•ermon on Penitence, used a^ the Parson’.s Talc, was 
T»!oiijl>K' ih(‘ work of his old age. “Envoys” to his friends Scogan 
aj"i lluUlnn a translation of some balades by Sir Otes do Gran- 
.10(1 the Complrynt to hh Purs complete the record of his 
min.ir poi try. We have his own statement that in his youth he had 
vntii'n m my Balades, Roundels and Virelaycs in honour of Love, 
ilie two songs embedded respectively in the Parirment of 
/•«»'//' .V and the Prologue to the Legende of Good Women are 
ih.inning and musical. His extant shorter poems, h(»wevcr, 
wIi' tluT early or late, offer no excuse for claiming high rank for 
hini a' a lyrist. He had very little sheer singing power, and 
Jlt‘>unh there are fine lines in his short poem.s, witness the famous 
“ 1 1 <'‘ fro the prees and dwell with soothfast nessc,” they lack the 
s»M'iiiietl concentration of peat work. From the drama, again, 
I h:jM((T was cut off, and it is idle to argue from the innumerable 
ar.Miiatii touches in his poems and his gift of characterization as 
'vhat he might have done had he lived two centuries later. His 
own delighted in stories, and he gave it the stories it demanded 
Joust(*(l with a humanity, a grace and strength which place him 
among the wwld s greatest narrative poets, and which bring the 
of his own day, with all the colour and warmth of life, 
'vtmderfiilly near to his readers. 

foe part played by Chaucer in the development of the English 
anRuage has often been overrated. He neither corrupted it, as 
V,' >*itroducing French words which it would other- 

have avoided, nor bore any such part in fixing it as was after 
anis played by the translators of the Bible. The practical iden- 
V of Chaucer’s language with that of Gower shows that both 


merely used the best English of their day with the care and slightly 
conservative tfMirkncy whiih befitted jxict.s Ch.TUi.eT s service to 
the English language lies in his decisive sucu-s.s ha\ing made ir 
impossible, for any later Englisl* poet to attain tame. :is Gower 
had done, by writing alternativel> in Latin and French 

Chauter borrowed both hi.-j stauz'( forms and hi'; “deca- 
sylbhir” couplet' Dnostl> with up ex»n syllabi* at Lh»* end of 
the line) from (juillaiiinc Mach.-iult. .md bis musii., like that of hi.s 
French masle* and hi- aUciessoi>. deptmd.i vei^ l.irgely on usdgie 
ing If* every syllable its full value and mop* esped.dly on the due 
pronunciation ol the fin d -e. The slower movement of chiiiig'; 
in Slot land allowd limi. for CliMuier to oxen ise a \)ulent in- 
tlueiice on Scottish poetry bu' in Knglaiul Ihi^ final to which 
most of ‘he e.'^rlicr grammatical forms 1)\ Chaucer's lime had been 
reduced, itself fell rapidly into di.cuse during the 15111 lentury. his 
diaciplc.s, Hoicleve and Lidgate, quickly los‘ loueb with his 
rhythms and sir eessive copyist? reduml hi.*-' tc’r f^' j stale in 
which it was only by accident that lines ^unld l>e srannen correctly. 
For fully three centuries his reputation wa.s su.slained solely by 
his narrative power, his wa^mc^l panegyrists betraying no con- 
sciousness that they were praising one of the greatest technical 
masters of poetry. Even when thur. maimed, howe^ *-* hi*: .voiks 
found readers and lovers in every generation, and every improx e- 
ment in his text has set his fame on a surer basis. 

BniLioGRAPiiv.— The CatUerbury Tales have alw'ays been Chaucer’s 
most popular work, and, including fragments, upwards ol 60 isth 
century manu'icrii)ts of it still survive. Two thin volumes of hl-i 
minor poems were amnnz the little quartos W’hich Ca\t*in printed 
by XV ay of advcrtLsemenl immediately on bis return to England; 
the Cnnterbury lalvs and Hoeihius fidlowed in 1478, Troilus .ind a 
second edition of the Tales in 148.^. the IIous of Fam^‘ in 14.8.;. The 
Canterbury Tales were Mib.^ecjiien! ly printed in 1402 (Fynson), 141)8 
(dc Worde) and 1526 (Pynsoid ; Trviius in 1517 (de Worde) and 
*5*6 (Pyason.) ; the IIous of Fame in 1526 (Pvnson); the Pnrlemenl 
of Fouler in 1526 (Pynson) and 1530 (de Worde), and the Mars, 
Venus and F.nvoy to Bukton b> Julyan Notary about 1500. Pynson ’s 
three ksucs in 1520 almost amounteri to a collected edition, but 
the first to which the title The IFor^rv of Geffray Chaucer was 
given was that edited by William Thynnc in i5.<2 for Thomas 
Godiray, Of this there was a new* edition in 1542 for John Keynes 
and Willwni Bonham, and an undated reprint a few years later for 
Bonham, Kele, Petit and Toye, each of xvhom put his name on part 
of the edition. In 1501 a reprint, with numerous addition;, edited 
by John Stowe, was printed liy J. Kxngston for J. W-ighl and this 
wa.s re- edit id, with fresh additions by Thomas Speght, in i.xc;8 for 
G. Bishop and ag.iin in 1602 lur Adam T.slip. In 16S7 there wa^ an 
anonymous reprint, and in 1721 John Urry produced the Iasi and 
xvorst of the fotio.i. By this time the parapbr.asers were already at 
work, Dryden rewriting the talcs of the Knight, the Nun’s Priest 
and the VVifi? of Bath, and Pope the Merchant’s. In 1737 (reprinted 
in 1740) the Prologue and Knight's Tale were edited (anonymously) 
by Thomas Moo-Il “from the most authentic manuscripts,” and 
here, though by dint of much violence and with inanv mistakes, 
Chaucer’s lines WTre for the first time in print given in a form in 
which they could be scanned. This promise of belter things was 
fulfilleti by a fine edition of the Canterbury Talc^ ( 1775 - 7 ^ 5 ). in 
W'liich Thomas TvTwhitt's scholarly in.'linrts produced a compara- 
lix’ely good text from second-r.itc manu.scripts and accompanied it 
with valuable illu.strati\'e notes. The nc.xt edition of any importance 
xvas that edited by Thoma.s W’right for the Percy Society in 1S4.S-51, 
based on the erratic but valuable British Musmim nianu.scri])t Harlex 
7,334. In 1.866 Richard Morris re-edited this text in a more bchoUrly 
manner for the Aldine edition of the British Poets. 

In 1868 the foundation of the Chaucer Society, xvith Dr. Fumivall 
as its director and chief worker, and Henrx- Bradshaw us a leading 
spirit, led to the publication of a six-text edition of the Canterbury 
Tales, and the consequent discoverx' that a manu-^cript belonging 
to the earl of Ellesmere, though undoubtedly “edited ’’ contained 
the best available text. The ("hauccr Society also printed the best 
manuscripts of Troilus and Crheyde and of all the minor poems, 
and thus cleared the way for the “Oxford” Chaucer, edited by 
Prof. Skeat, with a wealth of annotation, for the Cl.irendon Press 
in i 8 q 4 , the text of w'hich was used for the splendid folio printed 
two years later by William Morris at the Kelm.'icott Press, with 
illustrations by Sir Edward Burne-Jones. A supplementary volume 
of the Oxford edition, entitled Chaucerian and other Pieces, issued 
by Prof. Skeat in 1807. contains the prose and verse which his 
early publishers and editors, from Pynson and Thynne onward.s, 
included among his Works by way of illustration, but which had 
gradually come to be regarded as forming part of bis text. Many of 
these pieces have now been traced to other authors, and their exclusion 
has helped to clear not only Chaucer’s text but also his biography, 
which used (as in the “Life” published by William Godwin in two 
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quarto volumes in i8oj) to be encumbered with inferences from 
works now known not to be ChaucerV, notablv the Testament of 
Love written bv ’^I'honias L'sk- See Kletinor P. Hammond, {.hauteff 
a mUonraphiriil Munml (1909) ; /. S. P. Tallock and A. (i. Kennedy, 
A Cniicordiinre lo I hr I'limplrtr Works oj Croffrrv Chaucer and to 
the Komuunl of the Koir (Carnctric InMiliite, ig::?). \V. P.) 

CHAUDESAIGUES, a village of central France, in the de- 
partment of Cantal, at the foot of the mountains of Aubrac, 
n) mi. S.SAV. of St. Flour. Pop. 953. It has hot mineral 

springs, which at their maximum rank as the hottest in France. 
Ihe water, which contains bic.nlionate of .soda, is employed 
medicinally, and also for washing' llecccs, incubating eugs and 
various other economic purpo'ie^; and it furnishes a ready means 
of hcatin^T the houses of the town during: winter. In the immediate 
neiRhbourltood is the cold chalybeate sprini; of Condamine. The 
warm springs were known to the Romans, and are mentioned by 
Sidonius Apollinaris. 

CHAUFFEUR. In its anglicized .sense, the common name 
for a profe.ssional driver of a motor vehicle. The word is French 
( from rfiitttffcr, to heat \ and, primarily used for a man in charge 
of a forge or furnace, came to describe a stoker on a locomotive 
or steamship. 

CHAULIAC, GUY DE (dpino de Caim-iaco) (c. 1300- 
1368), French surgeon, was born at Chauliac (Auvergnet. He 
took holy orders and studied at Toulou'^e. Montpellier and I’aris, 
and then went to ISologna to study anatomy under Nicolo Ber- 
tuccio. Chauliac was one of the most learned men of hLs lime, 
and his book, Chinirv^ia nuwui (13^3), passed through many 
translations and was for a long lime the standard work on the 
subject, though it tended lo retard jirogress in surgery by advo- 
cating nieddle.somc treatment of wounds. It was first printed in 
French at Lyons in 1478. In his Capitnlnm sin^ulare he (]uali- 
fies as an important medical historian, (luy died on July 25, 
1368, at Avignon, where he was phy.sician to the pope. He 
operated for hernia and cataract, which had hitherto !)ccn treated 
mainly by charlatans, and has left a description of the narcotic 
inhalation given lo patients. 

See Fielding II. (iarrison. History of Mtdirhte, ]). 156-1518 (iq-Jy) ; 
Arturo Casiliglioni, cd. by E. B. Krunibliaar, History of Medicine, p. 
345*347 (lyai). 

CHAULIEU, GUILLAUME AMFRYE DE (1639- 

1720), French poet and wit, was born at Fontenay, Normandy. 
His father, maiirr drs cvmpfes of Rouen, sent him to sMidy at 
the College de Navarre. Louis Joseph, duke of Vcndbme, and 
his brother Philippe, grand prior of the Knights of Malta in 
France, at that lime had a joint establishment at the temple, 
where they gathered round them a very gay and reckless circle. 
Chaulicu received the abbey of Aumate and other benefices from 
the duke; and liecame the constant companion and ad^iser of the 
two princes. He made an ex])edilion lo I’oland in the .suite of 
the manjuis de Bethune, but returned lo Paris w'ithout .securing 
any advancement. In his later years Chaulieu .spent much time 
at the little court of the diifhes.'‘e du Maine at Sccaux. There he 
became the trusted and devoted friend of Mdlle, Delaunay. 
Among his pocm.^ the best known are “Fontenay” and “La Re- 
traite.” 

Chaulieu*s works wore edited, with those of his friend the marquis 
dc la Fare, in 1714, 1750 and 1774. See abn C. A. Sainte-Bcuve, 
Causeries du lundi, vol. i: and Ij'ttrvs hivdiies (1S50), with a notice 
by Raymond, marquis de Bcreiiger. 

CHAUMETTE, PIERRE GASPARD fT 763 -i 794 >, 

French revolutionary, was born at Nevers on May 24, 1763. 
Until the revolution he lived a .somewhat wandering life, inter- 
e.sting him.self particularly in botany. He was a student of medi- 
cine at Paris in 1790, became one of the orators of the club of 
the Cordeliers, and contributed anonymously to the Hrvoiutions 
de Paris. As member of the insurrectionary Commune of Aug. 
10, 1792, be was delegated to visit the prisons, with full power 
to arrest su.spccts. He was elected president of the Commune, 
defending the municipality in that capacity at the bar of the 
convention on Oct. 31, 1792. Chaumetle was one of the ring- 
leaders in the attacks of May 31 and of June 2, 1793, on the 
Girondist.s, towards whom he showed him.self relentless. Ffe was 


one of the promoters of the worship of reason, and on Nov. 10, 
179.3, he presented the goddess to the convention in the guise 
of an actres.s. On the 23rd he obtained a decree closing all the 
churches of Paris, and placing the priests under strict surveil- 
lance; l)ut on the 25th he retraced his steps and obtained from 
the commune the free exercise of worship. Robespierre had him 
accused with the Hebertists; he was arrested, imprisoned in the 
Luxembourg, condemned by the revolutionary tribunal and exe- 
cuted on April 13, 1794. Chaumette was an ardent social re- 
former; he .secured the abolition of corporal punishment in the 
schools, the suppression of lotteries, of hou.ses of ill-fame and 
of obscene literature; he instituted reforms in the hospitals, and 
in.sisted on the honours of iiublic burial for the poor. 

CHAUMONT, a town of eastern F' ranee, capital of the de- 
partment of Ilautc-Marne, a railway junction 163 mi. E.S.E. 
of Paris on the main line of the Eastern railway to Belfort. Pup. 
(1936) 17,389. Chaumont is situated on high ground at the 
conllueiice of the Marne and Suize. It received a charter from 
the counts of Champagne in T190. The church of St. jean- 
Baptiste dates from the 13th century, the choir and lateral 
chapels belonging to the 15th and i6lh. The sculptured tri- 
forium fT5th century), the spiral stairra.'jc in the transept and a 
Holy Sepulchre arc of interest. The lour Hautefeuiile (a keep 
of the II Ih century) is the princip.'l relic of a chateau of the 
counts of Champagne; the rest of the site i.s occupied by the law 
courts. In 1814 Great Britain, Aii.stria, Russia and Prussia 
concluded at Chaumont the treaty by which they bound them- 
selves not to conclude a separate peace and to prosecute the 
Napoleonic war to a successful issue. Chaumont is the .seat of 
a prefect and of a court of as.^izes, and has tribunals of tirsi in- 
stance and of commerce. The main iniluslries arc glovemakinc: 
and leather dressing. The town has trade in grain, iron (mined 
in the vicinity) and leather. 

CHAUNCEY, ISAAC (1772-1840), U.S. naval commander 
was born at Black Rock, Conn., Feb. 20, 1772. He wa.s brought 
up in the merchant service, and entered the U.S. navy as a lieu- 
tenant in 179S. The most active period of his life was that of hi^ 
command on the Great Lakes during the War of 1812. He took 
the command at Sackett’s harbour on Lake Ontario dn Oct i8ij. 
Commodore Chauncey brought from 400 to 500 officers and men 
with him, and local resources for building being abundant, he 
had by November formed a squadron of ten vessels, with whidi 
he attacked the ('anadian port, York, taking it in April 1813. The 
Americans had the advantage of commanding greater rcsourci"^ 
for .shipbuilding. Sir James Yeo began by blockading Sacketl V 
harbour early in 1S14, but when the U.S. .sc|uadron was ready he 
was cum})clled to retire by the di.sparity of the forces. 
dore ('hauncey was now able to blockade the British flotilla at 
Kingston. During his later years he served as commissioner of 
the navy, and was president of the board of naval commissioner* 
from 1.S33 till his death at Washington, Feb. 27, 1840. 

See Roosevcll*.s War of 1S12 (1882) ; and A. T. Mahan, Sea Po'uer 
in its Relations to the War of iSis (1905); also see E. Channinc, 
History of the United States, vol. iv (1926;. 

CHAUNCY, CHARLES (1592-1672), president of Harvard 
college, was born at Vardlcy-Bury, England, in Nov. 1592, and at- 
tended Trinity college, Cambridge. He was in turn vicar at Ware 
and at Marsloii St. Lawrence, but twice incurred censure from 
the authorities for nonconformity. His formal recantation in Feb. 
1637 caused him lasting .self-reproach. In this same year he emi- 
grated lo America, where he was an associate pastor at Plymouth, 
then pastor at Scituate (Mass.), and, from 1654 until his death, 
president of Harvard college. He died on Feb. 19, 1672. Ac- 
cording to Mather, he was “a most incomparable scholar.” His 
writings include: The Plain Doctrine of the Justification of ft 
Sinner in the Sight of God (1659) and Antisynodalia Scripht 
A mericana (1662). 

His great-grandson, Charles Chauncv (1705-1787), a prom- 
inent U.S. theologian, was born in Boston (Mass.), on Jan- 
T705, and graduated at Harvard in 1721. In 1727 he was chosen 
as the col]c«ague of Thomas Foxcroft in the First Church o| 
Bo.ston. continuing as pastor until his death. He condemned 
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{},e ^'Great Awakening” as an outbreak of emotional extravagance 
In his sermon Enthusiasm, and in bis Seasonable Thoughts on the 
Stilt Religion in New Englattd (1743), written in answer to 
loiiathan Edwards’ Some Thoughts Concerning the Present Re^ 
vn'd of Religion in New England (1742). Before and during the 
War of Independence he ardently supported the patriot party, 
lie (lied in Boston on Feb. zo, 1787. His publications include: 
Syihation of All Men, Illustrated and Vindicated as a Scripture 
Doctrine (1782) and Five Dissertations on the Fall and its Con- 
sequences (1785)* 

j or Charles Chauncy see Cotton Mather’s Ckristi Ameri» 

(iina (1702) and W. C. Fowler’s Memorials of the Chauncys (1858). 

] or the younger Chauncy see P. L. Ford's privately printed Bibliotheca 
CluiHUciana (1884), and Williston Walker’s Ten New England Leaders 

(lUOl). 

CHAUNT^ a town of northern France ip the department of 
Aisiic. 19 mi. S. by W. of St. Quentin by rail. Pop. (1946) 9,330. 

!(»\vn is situated on the Oise (wb.icli here becomes navigable) 
jinl at the junction of the canal of St. Quentin with the lateral 
I lU.il of the Oise. It contains mirror-polishing works, chemical 
v.i)ik> and metal foundries. It was the scene of much fighting 
•n :!i(* Hundred Years’ War. 

CHAUTAUQUA, C'hautauqiui county, N.Y., U.S., a summer 
iiMiiM* of music, popular education and recreation, is located on 
lilt' lnMuti fully wooded west shore of Chautauqua lake. The 
r»v.(lnil population in 1950 was 4,082, but the summer program 
,1: -vmph(»ny concerts, lectures, plays, operas, summer-school 
religious works activities and recreation attracts an 
of 50,000 summer visitors. 

Dridnally e.stablished as a Sunday school assembly in 1874 by 
julip. Ih*>l N’inreni and T-ewis Miller, it operates about 30 pubhe 
and an outdoor amphitheatre seating 7,000 persons. 

' h.iiit iiupia maintains the Chautauqua Literary and Scientific 
tin ir founded in 1878. 

CHAUVIGNY, a town of w'e.stcrn France in the department 
111 \ ienne, 20 mi. E. of Poitiers by rail. Pop. (1946) 3,914. The 
ii v.n i'' finely situated overlooking the Vienne, and has two in- 
:i'!i ting Komanesque churches, both restored in modem times. 
1 w'is a strong fortress in the middle ages, and still possesses 
till' ruins ol no less than five castles, the chief of which is the 
l iuietju Baronnial (nth and 15th centuries) the old scat of the 
pi.liops of Poitiers, w'ho were lords of Chauvigny. 

CHAUVINISM, a terra for unreasonable and exaggerated 
iniijoiisni, the French equivalent of “Jingoism,” The word origi- 
naliV L-ignified idolatry of Napoleon, being taken from a much- 
wuiirMlctl veteran, Nicholas Chauvin, who, by his adoration of 
liir L'lnpiTor, became the t^pe of blind enthusiasm for military 
d'lrv. 

CHAUX DE FONDS, LA, an industrial town in the Swiss 
caiuon of Neuchatcl, about 19m. by rail N.W. of Neuchatel, at a 
ii’ iuht of about 3.250ft. in a valley of the same name in the Jura. 

(1930) 35,252; mainly Protestant (27,306; and French- 
lJt.ikin-2; of the Calholic faith, the majority arc “Old Cath- 
jliis. ’ It is a centre of the watch-making industry. There arc 
ihools of watch-making- and of industrial art. 
hist, €t hiogr. de la Suisse, ii. 

CHAVANTEAN, a small independent linguistic stock of 
''»uth American Indians, so called from the Chavanlcs or Cain- 
its ino.st important tribe. The Chavantean tribes are found 
on the upper Parana and Low’er Paranapanema rivers, in 
lit s.nte of Sao Paulo, Brazil. They formerly occupied a some- 
larger territory. These Chavantes are to be carefully dis- 
‘ncui'.hed from the tribe of the same name in the States of Goyaz 
M.uto Grosso, who belong to the Ges slock. The Cha- 
•inirs arc quite dark-skinned, rather timid hunting folk, of very 
niuiiive culture. They arc very little known. Both sexes wear 
"•iH Iiast breech-clouts, but no other clothing. Their dwellings 
tc Liny thatched huts, and their weapons the bow and .epear. 
' y hwvc no pottery or textiles. 

^}' V'*' ll»-ring, The Anthropology of the State of S. Paulo, 
' ^^-nd cd. S. Paulo, 1006). 

.S^HAVASSE, FRANCIS JAMES (i84r>-i928), the son 
"onias Chavasse, of Sutton Coldfield, and brother of Sir 


Thomas Chavasse, the Birmingham surgeon, was bom on Sept. 
27, 1846. He was educated privately, and later at Corpus Christi 
college, Oxford. He was ordained in 1870, and in 1878 became 
vicar of St. Petcr-le-Bailcy, Oxford, and a year later principal of 
Wycliffe hall. In 1900, on the resignation of Dr. J. C. Ryle, the 
first bishop of Liverpool, Chavasse was appointed to the vacant 
see. He was remarkable for his ability in finding common in- 
terests for people of very different types and holding very dif- 
ferent views, and in bringing tiicm together to work for a common 
purpose. This gift proved invaluable in the execution of the 
great scheme for the building of Liverpool cathedral (on the 
plans designed by Sir Giles Gilbert Scott, R.A.) with which his 
name will always be associated. He resigned his bishopric in 1923, 
owing to his advanced years, and died on March ii, 1928. 

CHAVES, a town of northern Portugal, in the district of Vila 
Real, 8 mi. S. of the Spanish frontier. Pop. (1940), 8.822. Chaves 
is the ancient Aquae Flaviae, famous for its hot saline springs, 
which are still in use. A fine Roman bridge of 18 arches spans the 
Tamega. Chaves was long one of the principal frontier fortresses, 
and may derive its present name from the position which makes it 
the “keys” (chaves) of the north. One of its churches contains 
the tomb of Alphonso L of Portugal (1139-85). 

CHEADLE, a small town in the urban district of Cheadlc and 
Galley (pop. 1938, 26,220), in Cheshire, England, 6m. S. of Man- 
rhesier. The name occurs in the formerly separate villages of 
Cheadle Iliilme, Cheadle Bulkeley and Cheadle Moseley. Cheadlc 
is one of the numerous townships of modern growth which fringe 
the southern boundaries of Manchester, and practically form sub- 
urbs of that city. Stockport lies immc^diately to the cast. There 
are cotton printing and bleaching works in the locality. 

CHEADLE, market town of north Staffordshire. England, 
10 mi. E. of Stoke, on the L.M.S.R. Pop. civil parish (1931) 
6,754. The Roman Cath(>lic church of St. Giles, with a lofty 
spire, was designed by Pugin and erected in 1846. There arc 
lliree collieries in the neighbourhood, and a large textile manu- 
factory in the town. Metal-working is also carried on. 

CHEATING) “the fraudulently obtaining the property of 
another by any deceitful practice not amounting to feiony, which 
practice is of such a nature that it directly affects, or may directly 
affect, the public at large” (Stephen, Digest of Crhniml Law). 
Cheating is either a common law or statutory offence, and is 
punishaldc as a misdemeanour. An indictment for cheating at 
common law is of comparatively rare occurrence, and the statutory 
crime usually presents itself in the fonn of obtaining money by 
false pretences (q.v.). 

CHEBICHEV) PAFNUTIY LVOVICH (1821-1S94), 

after N. 1 . Lobachevskiy, the most distinguished of Russian 
mathematicians, W'as born at Borovsk on May 26, 1S21. Educated 
at the University of Moscow^ in 1859, he became professor of 
mathematics in (he University of St. I’ctersburg, a position from 
which he retired in 18S0. He became a correspondent in i860, 
and in 1874 associc ct ranger of the Institute of France. He was 
also a foreign member of the Royal Society of Loudon. In 1841 
he published a \ aluable pa^xir, “Sur la convergence de la scrie de 
Taylor,” in Crrlle^s Journal. He wrote much on prime numbers; 
in one paper ("Sur los nnmbres premiers,” 1S50) he established 
the exbtence of limits within which must be comi)rised the sum 
of the logarithms of the primes inferior to a given number. He 
devoted much attention to the. problem of obtaining recrilinear 
motion by linkage. The “Chebichev’s parallel motion” is a three- 
bar linkage, wliich gives a very close approximation to exact 
rectilinear motion, but he failed I0 devise one producing true 
rectilinear motion. Such a linkage wa.s discovered by one of his 
pupils, Lipkin, who, however, had been anticipated l)y A. Peau- 
cellier. His mathcnialic.il writings cover a wdde range of subjects, 
such as the theory of probabilities, quadratic forms, theory of 
integrals, gearings, the construction of geographical maps, etc. 
He also published a Trait de la- th 6 oric dcs nombres. He died at 
St. IVtorsbiirg on Dec. S. 1894. 

CHEBOYGAN, a city of Michigan, U.S.A., on south channel 
of the Strait of Mackinac, at the mouth of the Cheboygan river; 
a port of entry and the county seat of Cheboygan county. It is on 
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federal highways 23 ?:nd 77, and is served by the New York 
Central and ihe Dctrnit and Mackinac, railways, by <ur and 
bus lines, and hy lake Fteaincrs during Uie navigation season. 
The popuJalion jn i\:,o was .s\507- Cheboygan is in ihc heart 
of the •summer resort region t,f norllicrn Michigan, and is sur- 
rounded ly ,i i'arming. stock-raising and fruitgi owing country. 
The city has sundry .uanufatturing industries, and is an Important 
fishing port. There tc large ;;pple orch:ird.s .ind .111 apple juice 
factory. Cheboygan ^at first called Diiiuan and later Inverness) 
was settled in 1846 and chartered as a (ity in 1889. '■'heboygan 
is the home port of the United States co:ist guard icebreaker 
“Mackinaw.” 

CHECHENO-INGUSHETIA. This autonomous republic 
in the North Caucaiinn rea 'f .he Russian So\*iet Federated So 
cialist Kcpublir was iTcated ui lutonomons republic ii ’)ti • .,6. 
Area O.062 srpnii. Pop. '1.^39) 6974^)8; 498.;. ruial .yh.ob.- 
urban It ron'isfs mainly of the densely wooded slofies of he 
Northern Caucasus and ' \ tends froi-i the Cauca.sus to the Terek 
river, and from North Osselinn A.S.S R, md K ibardino-Balkiria 
to Daghe.-l.in. In the north the forest thins out and place >-• 
taken hy steppe with ■ iie^tnui ’^rown oil less fertile than the 
black earth, but suital^le for ,'gri<-ulture in >ears if rood rainfall 
The latter ‘-aries m i^uantiiv in che north bur is r.f r** : jc.-.liiit 
on ihe southern hill '^lopes. 'i’lu* dci.-iity t>f pojiulation is ,(hoLii .j 
per SC] mi , the Ciiechens -re .he tio.si nunuTous of th« oalixc hill 
tribes m the North Caucasian area, loimir.g .6.4\ 4 -ht ‘oral 
population The Tiigush Tcprcsenl mix about 5.' , ..f tht ‘ulal 
pojiulaiion. The ( liechen. Tilielchen mr Khi.sis ikisti], .1- hey 
are called by Mie Georuians. i all heinselves ‘ Nakhtche * iiito 
pie). They fought !iern.l.\ ag.iinsl Russian aggrc’-Mi e indm Ibiud 
Reg. Oni.ni Khan and Stunnl, in J.'io iSlIi tent*'/ a..' u; ier 
Khari-MoIIah in the lyih ceniur> Vbn.v of fluiu miiiiaiod to \r 
menia in .859. after tlu sunendei uf 'hen « hii ft.dn lunnvl. The> 
an* .MoliaiiiiTic'dans. .indthiy ne goviiuf'd b\ potailai as*iiinbl\ m 
each connnune, every man lonsiderinL* 'iinis» If free nnl equal to 
his neighbour. Towards ihe north Mailed agiir.uh.nrc ho*. f)een hi- 
troduced H\ Russkui immigraiiLs .«rid wintei \y 1 i» at .“lullti -^ats 
and barley arc eruwn. Working •aitle arc used n prcfereiue lO 
horses. Rut. m the soiitheni inll uak, beech birch aiiil pine torest 
and alpine pa'^lure arc^a, the Chechens irc liubters or nomad 
hiTcKinen, taking ilieir goals .♦ini .^hecj; 10 the iiigh tiieiidows 
in the spring, ,.iul descending 111 autunni to Jic iowei more .-hcl 
teied areas. They ‘low oal.‘> and barley under great ditTuullies. 
olfeii h.ixjng to rcmiovc the stones brought clown by the spring 
floocis Ironi their tiny cultivated jialches and exen jn summer 
snow may fall. 

Their goats supply them with milk, and their sheep with 
meal, IcmiIkt and wool. t.ou‘tai peasant ■ •mhi'-irie.** juiude sjun- 
ning. veaxii.g, pn*p;jriiig lea' her and the making oi knixi... and dag- 
gers. Ries an kepi and ,1 si^wniilliiip hiduMry h being dexeioped. 

Luhnial lib :s ai a low level, .‘tiere i- \ nidi ['erieiuage if 
illileravy. cii.d Mih icnd.ine l with ilie ..bsc-nci «‘f load*- ar.d ilie 


caverns, of which Cox's and Gough's arc best known. The remains 
discovered in the caves (particularly Gough’s after 1928) 
elsewhere in the neighbourhood give evidence of prehistoric 
Roman settlements at Cheddar (Cedre, Chrdare), which ' 
convenient trade centre. The manor of Cheddar was a royarri/ 
mesne in Saxon times, and the witenagemot was held there ii. 
966 and 968, It was gratiled by John iii 2204 to Hugh, aichurV 
con of Wells. The bi.shop of Bath and Wcdls granU*d it 10 
king in a 553. It is now' owned by :he raauiuess of Bath. Jiy 
charter of 1231 extensive liberties in the manor of Cheddar wvri 
granted to Bishop Joiclinc. who in r:'35 obtained the ight <, 
hold a weekly market and fair. By a charter of Kdward ‘j| 

’ f'hcddar xxas removed from the king s lorest ot VloiHiii) 
The market and stock fairs have long been discontinued |, 
former in ubout -.600. The ..ame of ^'heddar is given ii. v,|l. 
knoxvn sjiecies of cheese, the manufacture of which began in the 
17th century in the town and neighbourhood. 

CHEDUBA or MAN-* AUNG, an island in the Bay of 
Bengal, dLu'itcd 10 mi. ^rom the roast of Arakan, between tS* 
in' mid 18^ f.b' N., and between 93*^ 31' and 93® 50' E. It fonns 
pait of the Kyaukpyu di.*;trict of Arakan. It extends .about 20 ni 
in length from north to south, and 17 mi. from eisi • , \u^t. 
its arc.i of 220 Mjni, support'^ a population of lU'arly 30,000 
The channel between the i.sland and the mainland is na\iir;il,it. 
for boats, but not for large vessels The surface of 
is richly diverrilied bv hill and dale and in the southern poiii„n 
.some of (he heighN exi red r.ooo ft. in elevation. There arc \ -ri. 
ous indications of former volcanic activity, nnd along the 
are earthy cones covered with grecn-«ward. from \vlii(h , -i-.u* 
springs of muddy water emitting bulihles of gas. Cofiper, jr-.n 
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impossibiliiy 1*1 Ijt .noiiin.'^iij .-irc.iii;. the ‘ jiv.lia .-.nd 

Aigun ^and tli(‘iT !,'ibuta?n-» : »r r.jym ’.ax ical um, maki'-- 
cultural and ectmopiK progre*'-! c.'ifiiculi ^Ia^^ hioiiniair. Clie- 
chcas and Ingush alike Ipt m -Mndowic-- hovels of mud and .sionc 
in :he winter and. in ihc sunaner, 01, ilu Alpine pastures, impre- 
'i.sc* shelters f''orii l.'oughs. 

The txvo in. or. lo.ids arc from Grozny to Shaloi ur. the .Arjjiin 
river, and a road Pnther ea«t .dmost paiallel to it pas-incr souih 
into Daghe.stan. Thcri jc teleji.'qjliic unoitojiiii.iiniji Jung iheM* 
road,«. 

Trora Gydermes junction a l..op of thi ('avpian-JUack mh rjib 
way passes throu-Ii Grozny ro Resbn, from wlii(h a braridi -01- 
to Orionikidze « V’lachkrp k 1/ ^ 

^ CHECKERS) tlu n. »x 'v‘ ji h tl Rriiislj gjrjie ot draugle- 

is known j|u Gnili ii i ^ 

Sec DkAOf.j/Ts i»n Gi;*.' s - e^. 

CHEDDAR) town, Sorne'-^i-f hire. KnguT.d v w „f 

lyiMo; !,y «;WR. Poppn,., . 1,^. r„tlu v m Ifw 
.1X1' valli.y, t.i the t-ual nse inui!. li.iu _ .utiiwi'^i, ii , Mcn^jn 
'ff' 600-800 ft.) of Vhtdd-jr gorge, with beautiful -i.il.-irtitic 
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.silver ore Kwe been discovered: but ‘he i.sland is chiellv iioitd 
its jH’lroleum \Vi*lls The inhabitants of the island are niaiih 
Maghs. Cheduiia fell to ihc Burmese in the latter part o! tin 
i8th renttny. 'tid was taken by the British in iSa.p 
CHEERING) the nUering or making of .sc-)umls encouni^ini*, 
stimulating u exciting to art ion indicating apprcn nl or « 1 1 lin '!.« 
or welcoming persons, innouruements of events and ‘he 
The vord * heer’* meant originally fate, countenance i .xpic-ion 
(Low Ldt ind xvas at Prst qualified vvith epithet.*^, hch ..f 

joy and .sorrow; .-ompare ‘^hc ‘hanked Dyomede 1*01 ..'Ic 
his godc chcrc’' GhaiKcr, 7 Vt,vfVo with “jf tbex .ring . 
with :o »hill a riiCMre' J .'^hakr.^-peare, .S’.wk/i. xcGi. » An 1 '• 
traiisfereiiLe in meaning w.is to hospitality ni intenrunm* m .!'.i 
henct to food and Jrink good -heei ” The sense of : s}km: 
ciK'oui.igemt'iil uj* applause is ^ 

sounil.*: that arc used in riifciic 
hurrah, though now generally looked on ns the tvjjiLal bn' -li 
foriii ol riicer, is ‘ouiid in ' .uious forms in Crereia:;, Sk.nmi’. w.i'i 
RusridU ii'a), rvench (/iu/inr,^ jt is juoiiably r»nom:iio,.i'i.u "i 
origin, the German '/o{//, ihc French v/if, Italian .iiid .''pin''. 
t'Atr, vwha, are ciies rather of aicl:iniali\*n than encoinagi'PUi't 
Ihc Japanese .■shout, nn!:..ui, liccanie laniiliar duting ;hi Kiis""- 
Japanese Jn re,u.rts ol prnlianieniary deb.iics riiecr? 

imJentes that approx al xx.i^ .'hnwn bx einpb.jtic uitcTano.- "i 
' ‘hear hear.’* Cheering may bi lui; ultuou*- or it may .’u "v-iti'-d 
rhytiimii ally bv prearrangf nient , .is in the case ot the ‘ 
hip” bv way of introdiu lion to a simultaneous '‘hunah.'' 

Rhythniical ihecring h.,s dexelujud to it*- grejlesl cdint 
in AiiiL'iic.i ill rill yi Its, which may be rccarded a? 'I*' 

velojiinint c»f ihe iiriiniiixT war erx* J'hc niiginul yills ol 
ami \ .ill ale irk util al m tnrm. being coriqiosed of rn^i f; 
lion ui hurrah \ nine lime - ripiated. shouted in unison vc!: iIm 
name of the uiiiversilv at the end The Vale cheer is giver. 
than that ui llaivaid M.iny institutions have sexvral ilili‘’n'^‘ 
3'ells, the bi*st known uf these variants is the Yale cheer, 
taken from the F?# .:p of Aristophanes: 

BriKckrki'x, ko-dx, ko-Ax, 

Brekekekex, ko dx. ku-dx, 

‘ I ‘'*p, ( »-6p, parabaloCi, 

Yale, Yale, Yale, 

Ivab rah, lali. nih, nili* rah) 
rah, rah, wh, 

Yalel Yalel Valel 
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Tfhe “triple cheer” of Princeton is: 

H’ray, h*ray, h’ray, 

Tiger, tiger, tiger, 

Siss, siss, sus, 

Boom, boom, boom, 
ah, ah, 

Princeton, Princet6n, Princet6nl 

The “railroad cheer” is like the foregoing, but begun very 
slnwly and broadly, and gradually accelerated to Ihe end, which 
ii. , enunciated as fast as possible. Many cheers arc formed like 
tjjai of Toronto university 

A'arsity, varsity, 

V-a-r s-i-i-y (spelled) 

VAKSIT Y (spelled siaccaio) 

Y4r-si-ty, 

Kah, rah, rah I 

The* fheer of the United States Naval academy is an imitation 
t,i j nauiical siren. The Amherst cheer ts 

Amherst ! Amherst ' Amherst < Kah ! R:ih ! 

Amherst ' Rah I Rah 1 

Rail! Kah I Rah I Rah! Rah' Rah> Amherst - 

Bcsiflfw the cheers of individual institutions there are some 
f.,n'nn»n to dl. generally used to compliment some successful 
ii'JiltMt iir iiopulnr professor One of the oldest examples ul these 
pcrsiniii theers is: 

Who was George Washington? 

First ill war, 

First in peace, 

First in the hearts of his countryman. 

.liowed hy u Slumping on the floor in the same ihythm. 

y»-l|s an* used particuiarly at athlclic contests. In 
IIS <s»lletrc there arc several leaders, chusen bv the students. 
•',1. -» i!<vl In iroiit and call for the different song- and theers. 
ijtMiiiL' iheir arms in the fashion oi an onhestral «on 
i.tifir t and singing form one ot the di*»lirictive features 

’ dik^Mjie ynd scholastic rtthlotu coniesi*- in Anicrira 
CHEESE. The consolidated curd of milk used as food in 
...*ri‘ ot the world The product i? uf many vanctie-^i H-\ 
uii- ind ’lavuurs depending on the animal Miurce <iminj> the 
if • iicfjuenilv the sheep or goat and rarely th< inare. dama. 
ficdfci iiiftaln. zebra or yak) viridity, fat and other chr* rac tori'-- 
J' I'l lilt milk and the nature of the prutessing and curing 
■'III- i: ‘aiilcigoc; I'hc result is that ico lb of milk iv :cdutcc! 

» ^ ! i: oj highly nutritious. •»emistorahlc lootl t lieese c«.'iv 
1'f.ir‘N .ill the fat. casein calcium and vitamin .\ and pan 
'■ :iu Milk -uaar ami salts of the milk from w'hich it \>a‘‘ made 
iiilnulf jf preM'iit (ompreJiensive food value ligurc fm such 
I mil- :,)ud iiut ( hedd.ir ind some other Hard v hole-milk 
u* aiioul ; protein and V fitl utul give approxi- 
r.r!ri\ i.il periooK retail weight 
• hi I'l f'nming of cbeese making and its use b.v early herdsmen 
ti«iiis.iTu!>s Ml' years ago i.s unrecorded. Historv does retold the 
ill ilufst i»v many early jwoples, and the Old lest anient ton- 
nupiber of references to it The Greeks and Ronian.s arc 
5 ii’,i;K»sr(i u, had cheese a.s u stajile food at least ?* thi»usimd 
ynn in'lnre lilt beginning of the Christian era The .lews and 
thr Kmi7kui^ arc siiid to have recognized the strength-giving pro*)- 
tuifs oi rhec.-c and to have fed it to their arniie.s because of its 
concentrated form, and the Greeks gave it to Iheir 
^reMlcrs to increase their endurance. 

roduction and Processing, — C'heese making has largely 
trimi the individual art .stage to one ot scientific lech- 
Uigh-rjualily, clean milk from healthy animals, without 
odours and not overripe, is preferable and even neces- 
ttr. ^ lion of milk tor cheese making has come into 

areas for .some types, permitting belter con- 
cn*r a more unifomi product and better keeping 

^ •eristics J'he first successful applications were to soft, 
l>ut later the process was adapted to the ripened 
11111* 0 Cheddar. I'reatincnt of milk to gel cheese 

:h(*c*,‘**^ l**‘ocessing of the green cheese, detrending partly upon 
desired but al^ upon equipment and teclmology 
have many variations. 


o ^ 

Among the simpler steps involved with ihe American type are 
the following: A lactic acid starter may be introduced to attain 
the degree of acidity de-ired, after v^hich ihc lempciature nf ihe 
milk is raised to about S6° F. colour added .'tiid enough rennet 
or pepsin added to coagulate the milk into u firm, jciiylike curd 
in about ;,o undisturbed minutes. The i ‘^rd is ihen cut .-nd 
stirred, the curd and whey heated -lowly t 'l ;ori -io6" F. for one 
to two hoiir.^, at which time the ..urd lefubes r. desirable firmness, 
and the whey is lemoved. The curd h .•‘tirred, iooled to about 
9c'" F and .•salted, placed on -i cap doth hooped and prosed un 
del 40 bo lb. pressure for to to fio minutes. Then ihe .dj- 
cloths :ire removed, surface kit is removed with warm water and 
the ihee<e is bandaged with jight jnbleachcd cotton cloth: '.he 
cap cloths arc replaced and the cheese h rchooixd and pre-sed 
for 6 'o .4 hours uiidc*r loo- ?o lb. of pifs.*.uTe. jI %^mdl ;»me 
it should have developed a sound rind It then cured, prefei 
ably at "o' 60" !•' The bandage i.s removed it the humidit> of 
the curing room !•< ‘^ufticicnlly high so ih.ii ihc rind does not be- 
come jvejdry ..nd ciack. Tn :;bout six days the surface ma> be 
sutfirientiv dried Jo be paraffined, after whith it is only necessary 
to lurr Ji( - hcese perii'dically or v<lhenvi.se care for it to keep it 
clean ind ^*r4*e ‘roiu mould Deperiding partly jn the tempera* 
tun- ot the (iiring room it m^y reach desirable body and tlavoui 
for • •msuirpi 'un in about six A'ecks but li may he held five 
months -.r longer 

VARIETIES OF CHEESE 

Tijcne are several possible vvay.s of classifying chee.ses. no one 
ot which '^rem? ‘ iMsfaitory lor .ih purposes. For one purpose it 
may be more desirable to vlas.suT ‘tiem .iicmding 10 methods 01 
making: tf.r roioilier puhh»si dit • harai tciisiivs ol the heesc 
may i»c rut'rc i.atisKii lot v One • otnnion classification recognue.*i 
three iiroup*-- - -ofi a»mihvird and hard This grouping. howc\'cr 
i? based almost entirely m »ke tixtiire of the product when it is 
n-ijjv i.in umplioi). In »fener.')' the Mill < hecse.^ *4 To 'hose 
made h\ s oirinti the milk with i.utic uiil. they are eaten within 
a !c\\ .ir.s a^’ter •”.:diing The hard « becses are those made by 
coaeiilifing die pro cin with rennet, ^ookitig and pres^sing he 
lurd .tn*l ?ipenirig with .nould*- ir hacreri:. for scver.tl riioiuh.- 01 
several years before they are re:idy 10 be eaten, ‘^cmihard 
cheese- fall between thes«. iwi> gioups, and the process ina^ have 
feature.- in Ci»nunon with '•••th. 

All these' ^>•])e^ of .heese .tn* known a- ihc “nalurar • heeses. 
Many of then- ..le '‘Ubjeited ui 'i riliei lre:itment or piocessing, 
even .smoking, which ha.s the cffeii ptoductng an ciitireh new 
OI dillereiii produ» t known as ‘‘prra cssed ihccse' In HMking 
pnHes^ed cheese, one or more lot*' of a naiuia! iheest *1 ; f v- 
cral kiiidN 1 natu^'al cheese <it of cheeses .» diflcreni ripfue.'-- or 
inferioj •cMiire and flav (.-ar may be giound up. melted and 
blended with v.<rinu.s se.isor.ing mr.Krials The iquK then 
loneil into forms i i the ‘•hapi* desired lOoled and p<ick<iceil in 
coniainerr lor direct siJe to consumers. I'he manufacture of 
pruM'ssed < lieese, thoiigh ;i corr.;iarati\ely ;nodcni pha.se o! :he 
fhee.ie hniusirv. de^ eloped mpidly. 

Methods of iii.ikini; . nd h.mdling chcest ivolvi‘d more or Jess 
independently in widely sej crated regioiis. In- many inslaraeP 
the prat tiles were clt»sel> assoiMted w'uh Inial ronditmns of 
ctimule agriculture anil habits rd Iht tx'opJc. which not only re- 
.suJted in i harm lei 1st ic differences in cheeses made in the dittVienl 
region.sbnt also gave ii.si to <1 vast iiuniber of names Ajiparciuiy 
it was the custom ,1 the larliest cheese-making peoi>les to name 
the product after *he xill.iec or lountiy in whuh it wa< made 
In many insUrnes local and legional names represent no leal 
difference in ?y|x* liom that ol iheesi: made under «»iher names 
elsewhere, although !hc iheoMS madi in the various Kurditie.- md 
counlrie.s may l»ave ct itain distinguishing i baraiieri.'^lus. Fre- 
quently these «lilfeieiiMs m iy Iw otdy in :h« -bapr or sj/o of ‘the 
cheese, or they niii\ be in die flavour and texture resulting from 
different method.'^ tif looking the cun! or ciiiing the ihee^r l)if- 
frrcnces in ritK'iiing practices may give n-c to lonsiderable dif- 
ferences in quality even iii rhi-ese made from ihe san.e cunl. 
AlUiough cheese is marketed ihiougliout the world tind: r 400 to 



334 


CHEESE 


500 different names, there are probably only about 18 distinct 
varieties. 

Some of the distinctive differences in these varieties as briefed 
from K. J. Matheson (see Bibliography, below) are as follows: ^ 

Brick cheese is strictly an American product. Its name is 
supposed to have come from its shape or from the practice of 
usinp bricks to weight down the curd in the moulds. The curd is 
pressed in the small moulds — about 3 by 6 by 10 in. — for 24 
hours, after which the prints are removed, salted and taken to 
the curing cellar where the cheese ripens in two or three months. 
Brick cheese has a strong, sweetish taste .somewhat like Emmen- 
talcr or Swiss cheese and an aroma mildly resembling Limburger. 
The body of the cheese is rather elastic and contains numerous 
small, round holes or eyes. 

Caciocavallo cheese is a peculiar kind of cheese made from 
either whole or partly skimmed milk of cows. It originated in 
Italy several centuries ago. One explanation of the name, which 
means literally “horse cheese,” is that the cheese was first made 
in the region of Monte Cavallo; another is that the imprint of a 
horse’s head appeared on each cheese as a trade mark of the 
original maker. The curd is moulded into any desired .shape or 
.size, usually about three pounds, and after the moulded shapes 
have been immersed in brine for several days they are suspended 
in pairs from the ceiling and smoked. 'J'he most common shai>e 
rescmble.s a beet, the constriction at the top being caused by the 
string by which it hangs. This chcc.se is sometimes eaten while 
comparatively fresh, but is more frequently kept for months, then 
grated and u.sed in soups or macaroni and similar foods. A small 
quantity is imported into the United States, and some is made 
in Wiscon.sin, Michigan and Penn.sylvania. 

Camembert cheese is a soft rennet cheese made from cows’ 
milk. A typical cheese is about 4i in. in diameter and 1 in. thick, 
and as marketed in the United States is usually found wrapped 
in paper and enclosed in a wooden box of the same shape. The 
cheese usually has a rind about 4-in. thick, w'hich is composed 
of moulds and dried cheese. The interior is yellowish in color 
and w’axy, creamy or almost fluid in consistency, depending 
largely upon the degree of ripeness. The flavour is similar to 
Limburger but not so strong. Four to six weeks of ripening is 
required before this chce.se is in condition for the market. 
Camembert chee.se is said to have originated in 1791 in the 
locality from which it derives its name in the northwestern part 
of France. Cheese of the same type, however, is made in other 
parts of France and also in other countries, including New York 
and Wisconsin in the United States. 

Similar ty)ies arc known as Brie, Coulommiers, Robbiola and 
Ripened Neufcliatel. 

Cheddar cheese gets its name from the village of Cheddar in 
Somersetshire, England, where it was flrst made many years ago. 
It is very po|)ular as a food product both in England and in the 
United States. It was expiorted from the United States as early 
as 1790 and is today the most important variety made in that 
countiy, its manufacture accounting for about 90^;^ of the total 
chee.se production. The cheese is made from whole milk of 
cows or from skim milk or partly skimmed milk. The term 
“Cheddar” a.s known and used today refers princiiDally to a 
phase of the making process. The finished chcc.se may be white 
or yellow, and it may be used after only three or four months of 
ripening, when it has a very mild flavour, or after one or two 
years of curing to develop a .sharp or snappy flavour. American 
Cheddar chee.se is frequently known and retailed merely as 
American or “store” cheese, “cream,” “’N'ankee,” “Wisconsin” or 
“New ^'ork” chee.se. In California this cheese is known as Jack 
or Monterey chee.se. It is made in several sizes and shapes with 
more or less di.stinguishing names such as Long Horii-s, Daisies, 
Twins, Flats and Cheddars or Exports, 'riicsc sizes range from 
5 to 16 ill. in diameter, 4 to lO in. in height and 10 to 100 lb. in 
weight. "Ibis variety has been piackaged and cured in cans, to 
afford a coin'enieiU and attractive form in which to merchandise 
it. A one-way valve on the can permits ripening gases to escape 
and excludes air; thus curing in the can is ptossible. 

Cottage cheese is an un ripened, .soft, sour-milk cheese made 


extensively in the United States, where it is often called Dutch 
cheese or smearcase. It is made both in the home and in the 
factory, from skim milk, with or without the addition of rennet. 
It is highly nutritious and palatable, contains all the food value of 
milk except the cream, and may be used as the main part of the 
meal or in salads, desserts or cooked dishes. Properly made, it 
has a clean, milk, acid flavour and smooth texture. Factory pro. 
duction increased markedly during and after World War I, as a 
result of educational campaigns directed toward the utilization of 
skim milk to conserve meats and other foods. The cheese is per. 
ishablc and must be kept at low^ temperatures until con.sumed. 

Cream cheese is a soft, mild, rich, uncured cheese made of 
cream or a mixture of cream and milk. In general, lactic acid 
culture, with or without rennet, is added to the pasteurized cream 
or cream mixture, which may be homogenized. It is held until 
it coagulates. The coagulated mass may be warmed and stirrei 
it is then drained. The curd may be pressed, chilled, worked, 
seasoned with salt; or it may be heated, with or without added 
cream or milk, until it becomes fluid and then homogenized or 
otherwise mixed. Flavouring materials, such as pimentos, pine- 
apple or relish, may he added. It is })acked usually in foil 
in glasses with scaled metal tops. The finished cheese should 
contain not less than 33% of fat and not more than 55% of 
moisture. 

Edam cheese i.s a hard rennet cheese produced in the Nether- 
lands; it is also known as Kalzpnkopf, Tcte de Maure and Man- 
bollen. Formerly Edam cheese was made from whole milk on ilie 
farms in North Holland, but today it is usually made of skimmed 
milk. The genuine Edam cheese contains at least 409;, fat, 
although many crcamcrie.*^ make a cheese of the same shape with 
only 20% to 30% fat. All Edam cheese for export bears the 
government guarantee of the fat content. The cheese is round 
but flattened at the top and bottom, and the outside is coloured 
red; or the cheese is jiacked in tin foil and, for export to hui 
countries, in bladders or tins. When the rhee.ses are a few weeks 
old they are marketed and the ripening process continues in the 
warehouses of the cheese merchants. Some is made in Wiscon.sin, 
and the imported product is well known in all large markets. 

Emmen taler cheese i.s a hard rennet cheese made from 
cows’ milk and is somewhat swceti.sh in flavour. It is character- 
ized by holes or eyes, about the size of a cent, about one to three 
inches apart throughout the chcc.se. This cheese originated in the 
Emmental valley of Switzerland and is a very old variety, re- 
ported as early as the middle of the 15th century in the canton 
of Emmental. Its manufacture in France in 1722 under the 
name of Gniyfere is recorded. It is now made in every' civilwod 
country. That made in the United Stales is known as Domesiu 
Swiss, and that in the region of Lake Constance is called Alttau 
Emmcntaler. Other local names are Belluncse, Formaggio Dolic. 
Fontine d' Aosta and Thraanen. Only the best grades are im- 
ported into the United States. The chce.scs are like massive sjolid 
wheels, .six inches thick and sometimes four feet in diameter, and 
weigh from 60 to 220 lb. cath. Ripening requires three to 
months. Scientific studies by the bureau of dairy industry of 
the U.S. de[)artment of agriculture established a controlled pro- 
cedure in many factories, which facilitates the manufacture of a 
uniformly good-quality cheese. Whereas the original makers de- 
pended on nature to introduce the necessary bacteria into the 
milk, modem makers now introduce “pure cultures” to bring 
about the dc.sired action as follows: (1) the Laciohacillus hul- 
garicus to check undesirable fermentation and to aid in control- 
ling ripening, and (2 ) the use of an eye and flavour culture to aid 
in the development of eye.s and flavour. 

Gorgonzola cheese, known also as Slracchino di Gorgonzola, 
is a rennet Italian rheese made from whole milk of cows, 
name comes from Gorgonzola, near Milan, but very little of 
cheese is now made there. The interior of the cheese is mottle 
or veined with a penicillium much like Roquefort. As seen on 
markets of the United States, the surface of the cheese is covcrco 
with a thin coat resembling clay, said to be prepared by j 
barite or gyp.sum, lard or tallow and colouring matter. Ib^j 
cheeses are cylindrical, being about 12 in. in diameter and , 
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height. As marketed they are pecked with straw in. 
wicker baskets. Well-made cheeses may be kept a year or longer, 
much is consumed fresh in the region where it is made. In 
En^l^ud a similar type of cheese, known as Stilton, is made from 
fows' milk and is imported in quantities into the United States. 

Gouda cheese is a sweet-curd Netherlands cheese made from 
(^Qvvs' milk. The full-cream Gouda is mainly a farm product 
chiefly in the provinces of South Holland and Utrecht, with 
an average fat content of 50%. Gouda made in creameries 
from partly skimmed milk has a fat content of 20% to 40%. 
The fat content is guaranteed by the government mark on the 
cheese. In shape Gouda cheese is cylindrical with the sharp edges 
roun<led off. The cheeses weigh from 6^ to 44 lb. Ripening re- 
quires .six to eight weeks. This cheese is commonly found on 
the larger markets in the United States. 

Hand cheese is so named because originally it was moulded by 
kind into its final shape. It is a sour-milk cheese, very popular 
among German peoples, and is made in many countries. The 
puiccss varies in different localities, but in general the curd is 
cooled in moulds, then ground fine in a curd mill (in some kinds 
caraway seed is added), then ripened on shelves in the curing 
room. The cheese has a sharp, pungent odour and taste, which 
j, \rr>' disagreeable to most people unaccustomed to it. It is 
known by such local names as Thuringia Caraway cheese; Ihle- 
fcld in Mecklenburg; and Livlandcr in the U.S.S.R. 

Limburger cheese is a soft rennet cheese made from cows’ 
mill; which may contain all the butter fat or may be partly or en- 
tirely .skinimed. The best Limburger is undoubtedly made from 
the wh(»le milk. This cheese has a very strong and characteristic 
:>doiir and taste, weighs about two pounds and is about 6 by 3 in. 
I. si/c. It requires about two months to ripen. The most com- 
mm synonyms of Limburger are Backstein and Herve. It has, 
low ever, many local names, .such as Algau, Lanark, Marianhof, 
Morin, Saint Michels, Schutzen, Tanzenberg, Carinthian, Grot- 
enhof. Emmersdorf, Briol and Lindenbof. Limburger cheese 
)rj}:iriated in the province of Luttich, Belgium, in the neighbour- 
lood of ilerve. Its manufacture spread to Germany and Austria, 
siierc it is very popular, and to the United States, where large 
ju.intitie.s are made, mostly in New York and Wisconsin. Con- 
raiy to popular belief, Limburger is no longer imported into the 
.nited States, since the domestic product is of good quality and 
^ made cheaply. 

Neufchatel cheese is a soft rennet cheese made extensively in 
raiuc, from either whole or skim milk of cows. Bondon, Mala- 
oh. I’rtii Carre and Petit Suisse are essentially the same as Neuf- 
iutel hut have slightly different shapes. Neufchitcl chccsc is 
ladc in the same manner as cream cheese, except that a little less 
enuft is used. The standard package, wrap{)ed in tin foil, is round 
nd weighs 2^ to 3 oz., its dimensions being 1^ by 2^ in. Fac- 
in the United States make a variation of the Neufchatel 
liccse which is probably as good as the French variety. Amcri- 
m m.ikers attempt to vary this cheese by the use of condiments, 
iniento, or Pepper Cream, is a Neufchatel cheese in which one 
Dund of red peppers is u.sed for every ten pounds of cheese, 
iie ptppers are ground very fine and thoroughly mixed; the 
hole is then moulded and kept in a cold place. 

Parmesan cheese is the name in common use outside Italy 
>r the cheese made and known in that country for centuries as 
rima, the term “grana” or *'granona” referring to its granular 
^IH-Mrancc when broken, which is necessary because of the 
irduebs of the cheese, cutting being practically impossible, 
here arc two quite distinct kinds of cheese, one made in Lom- 
ii'dy and the other in Emilia. Parma, situated in Emilia, has 
been an important commercial centre for both kinds, and 
this fact the name of Parmesan results. The use of the term 
imncsan,” however, is sometimes restricted to the cheese 
m Lombardy, the term “Rcggian’* being used to designate 
M made in Emilia. The cheeses are ripened in a cool, well- 
ntilaied room, where they may be stored for years, the surface 
rubbed with oil from time to time. The exterior of the 
is dark green or black, because of colouring matter rubbed 
surface. A greenish colour in the interior has been at- 
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tributed to contamination with copper from the vessels in which 
the milk is allowed to stand before skimming. Parmesan cheese 
when well made may be broken and grated easily and may be kept 
for an indefinite number of years. It is grated and used largely for 
soups and with macaroni. A considerable quantity of this cheese 
is imported into the United States and sells for a very high price. 

Pecorino cheese is a sheep’s milk cheese made in Italy, and 
there are numerous more or less clearly defined kinds. The most 
common sort is the one designated Cacio Pecorino Romano, or 
merely Romano. This varies considerably in size and shape. A 
cheese of ordinary size is about 10 in. in diameter and 6 in. in 
thickness and weighs from 2 to 25 lb. The interior is slightly 
greenish in colour, somewhat granular and devoid of eyes or holes. 
Ripening requires eight months or longer. The Pecorino Dolce 
is artificially coloured with annatto and subjected to considerable 
pressure in the process of manufacture. Pecorino Tuscano is a 
smaller cheese than the Romano, mea.^uring usually 6 in. in 
diameter and 2 or 4 in. in thickness and weighing from two to 
five ]X)unds. Among the sheep’s milk cheeses bearing local names 
are the following: Ancona, Cotrone, Iglesias, Leoncssa, Puglia 
and Viterbo. In the manufacture of Viterbo cheese the milk is 
curdled by means of a wild artichoke, Cynara scolymus. 

Roquefort cheese is a soft rennet cheese made principally 
from sheep’s milk, although some cows’ milk and goats’ milk may 
be added. Numerous imitations, such as Gex and Septmoncel, 
are made from cows’ milk. One of the most striking characteris- 
tics is the mottled or marbled appearance of the interior of the 
cheese, resulting from the development of a penicillium, which 
is the principal ripening agent. The manufacture of Roquefort 
has been carried on in the southeastern part of France at least 
since the beginning of the i8th century, and is particularly im- 
portant in the village of Roquefort, from which the cheese de- 
rives its name. One interesting phase of the making process is 
the sifting of mouldy bread crumbs between layers of curd as it 
is placed in the forms or hoops, to bring about the desired ripen- 
ing. Formerly the manufacture of the cheese up to curing time 
was carried on by the shepherds themselves, but today centralized 
factories collect the milk and make the cheese, which is still 
cured in the natural caves near Roquefort. The cheese may be 
sold after from 30 to 40 days or may remain in the caves as long 
as five months, depending on the degree of ripening desired. This 
type of cheese is made from cows’ milk in Denmark. In the 
United States this type has been made since 1918, from cows’ 
milk and with artificial curing conditions. Such American-made 
cheese has been ripened in natural caves along the Mississippi 
river in Minnesota and in an abandoned shaft of a coal mine in 
Pennsylvania. 

Sapsago cheese is made principally in Glarus, Switz., from 
sour skim milk of cows. It is also known as Schabzieger, 
Glamerkiise, Griinerkasc and Krautcrkasc. It is claimed that it 
was made in the 13th century; its authentic history at least 
dates back to the 15th century. Sapsago is a small, hard, green 
cheese flavoured with the leaves of an aromatic clover grown 
for the purpose. It is shaped like a truncated cone, 4 in. high, 
3 in. in diameter at the base and 2 in. at the top. A compara- 
tively small quantity is shipped into the United States under 
the name of Sap Sago, where it usually sells at a low price and is 
used as a grated cheese. 

Trappist cheese originated with the Trappists in 1885 in the 
monastery of Mariastem, near Banjaluka, in Bosnia. Fresh 
milk is used and rennet is added. The ripening period of the 
smaller cheeses is from five to six weeks in summer, but the cheese 
is usually shipped at the end of four or five weeks. It is pale yel- 
low in colour and has a remarkably mild taste. The smallest size 
of the cheese made in the monastery referred to has a diameter of 
6 in. and a height of 2 in. and weighs two or three pounds. A 
larger size measures 9 in. in diameter and 2^ in. in height and 
weighs about ten pounds. There is also a still larger size. The 
cheese is exported to a large extent to Austria and Hungary, the 
most important centres of the trade in these regions being Gratz 
and Budapest. It is, however, found in all large cities of Austria, 
and the demand appears to be constantly increasing. This cheese 
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CHEETA, t }Tt:F.T\ri, C irrT.v or lli'\’rT\f; Lkdpm'd ■ l.'n- 
o;?v.v jiilhiitn .. member of iht- family Felidae, di-tiimui.-ln <i j,\ 
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CHEF, m 1 diief or head per.sori; in Kngli"h--j)t.'ki'k’ 

u.-age the he.ui coi‘k ii: .i i lub or large private eMabii-hnu'nt 
the head oi the kiphen de[nrtmcnt in a large hotel or comnirni’-i 
catering org mizalioii, Jn general a chef is re‘-f)On''ible lorn!'-' 
conduct and operation of the food preparation in a large kiidun. 
lie direcfs Ihe -talf of cooks, bakers and others required i" j-ri* 
pare toud tor .NL‘r\ing. lie plans meals, prepare.s menu- :tinl 
lliiii sanitary pr.'icliics are ob.-er\ed. If a chef-steward In* iiP.' 
be given coiiiplcie control of kitchen, pantries and iceboxes ij’* 
eluding all purchasing and be expected to figure price-. IJ ‘ 
a supervi.*,ing cheJ, he i.s res))onsil)lc only for the prep:u:iti‘’‘\®‘ 
the food .sup{)lied to him from the sloic.s department on renui.'f* 
lion, lie is usually expected to devise new' rccipe.s for jirejiaring 
iuod.s and mure attractive ways for arranging them for servire- 

Every establishment preparing food on a large scale y 
has a chcM in charge of cooking operations. The constant 
of the hotel busine.ss and the commercial preparation of 
givt‘.s employment each year to a still larger number of chejN 
though the requirements tend to become greater because ol ^ 
demand lor men having a more thorough knowledge of 
and food chemi.stry. For the most part, chefs are a ^ ^ 
an apprentice .system. Young men start as assistant vegeW 
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in or c'vcn lower in the culinar>' scale, pass through a long line 
cooking positions such as vegetable cook, fry cook, 

* ,^1 , inik \,ru:^setier)y roundsman, at limes as baker or butcher. 

' ’^r\ f’.iiiii. cold meat chef K,gardv numger), until finally they be- 
i.im ^ process requiring from to 8 years and frequent 

!i cniployrnent. Schools for chefs and ctioks arc practically 

•nil i‘Ki7icnl in the U S A., though not unknown in (Ireat Britain. 

I In UMiJing chels in English-speaking couiilries hax e usually 
iNfvi .in apprenticeship in lential Eurojje or in hrame, whence 
\ depart after completing their service In some lomineicial 
.i.hdinn'nts trained chemists Jind graduates irom university 
Vruioi" of home economics often serve as chefs, though usually 
.1 iliiicreiit title. 

CHEFOO, former treaty port on the rocky north coast of the 
Miuniung peninsula in northeast China (37^^ 33' N.^ c.»r 22' Ei. 
Tiic port is naturally sheltered by outlying islands and in recent 
M*jr.s these have been linked up by breakwaters to form :i tuily 
;i(j;tctt*d harbour. The port is more projx^rlv ’SViuai, Chefoo 
in mg a village acro.ss the harbour. Population f » 1,0.061. 
rill- tangled hill country of Slianlung rises imineiliuti-ly behind 
fhtfoo and its communications with the interior are only by 
jj.Kk iiiiile trails. A bran»h hue of the Tsingiao-T-iir.Ln railway 
yji> ()Ti«e ])rojected Chefoo W'as upeneil to foreign trade in 1863. 
[1. retained loih jilaie among Chinese ports until io; tmt de- 
. leaded ill importance after that year. It was the market for 
ji,- u!>‘sore silk industry of the Shaniiing hills and mw -dk m)1i> 
eatuicd it', staple export. A special trade had grown up ivtv.eeii 
Clirfoo in Shantung and the port of Anlung across the i*«t H..; 
\niT ihe Japanese occupation in 1^38 the trade between 
.u.d |:ij»an-wHiirnlltd territory increa.M-d. The total value v»i im- 
port in I ‘140 "iti* ift 0,948,565 fU.S.) and that of the e.vport.s 

■ '’></i44 < r.S. 1. Oi this $2,819.05;; (U S.) entered Cliotou ir.iin 

.if'd 54 254.042 (U.S ; truni K want ling- lea'ied Leniimv. 
in'- -he largest part of the export, $2,795,756 (I’.S.), went lo 
I s \ The ircmty port status of t'hefoo was ended a.s a ll^ul 
•• iic English and U.S. treaties with China, Jan, ir, J943, m 

■ fiiii 'isi loreign lights and piivileges in China were given up. 
CHEHALIS, a cilv of Wa.shingion C.S., 33 rni. >. hv W of 
^ the loiintv sea! o| Lewi^- eouniv 1? ^ on :'t ieral 

IS ‘1, .ind o ^erved by tour :!ans< vintiiiental ..nd 

: i* fill- Cow 111/ Chehalis and Casr.ide and Uie 1 hchaii.s iiifl 
\'i or rqiw.iys. It-, inanulartunng iiidiisixie.-i liu hide lumber 
''I'lU’li mills, buck and file works, a cannerv drug manu- 
: ''iM- ig piint. leni packing and tiiod-proce.ssing plants. The 
ii* 19^0 was ^ 6^3. 

CHEKE, Sm JOHN ( 1 514-1 55 7 V English classical scholar, 
^.1- iMii (;i ihe founders of (ireek learning at tJxford .\t 
tollege, Cainbritlge. where lie beiame .1 lellow in ts 2Q, 
ill .'fliipti'd the primiples ot the RefonnaliiMi In »540. on Henry 
of the legiii-^ ]irviles-.or,Nhips he was ele«*e»l 
’’I' h.iJr ot llreel: In a lei»er on the M ite of toeek learning 
ii- ' .ipihudge i4» a lellow of M John's udiege Oxloid. in -42. 
E' pupil. Roger '\srham, desiribes now Ih-nn’sihenes had l»e- 
t.iiniliar .j.-, Cicero, and dial Heroitutus I'huivdides 
“ 5 ’'' Xeiiophon were more roriiied than Livy was p, his siudent 
Wnh Sir Thomas Smith, who -hares wiili him h*' major 
0) *h,* , ivflii for the esIablishrMent of <bri k .siuihe^- .;t C.mi- 
he intioduced the "Kia>niiaii ’ pTom'mnn(«n *>i C.reek 
iii- leMurc-, rejecting the Italian nid modern Creek melhod 
e.e ..luou,. vowels jrul diph' hongs the s.imt sound, which 
’Ih' t.r-i vve-lern sliidenis had learned Irotn (ireek and halkm 
sirenuously upiiox d in the nniveisifv, where 
keuihhni.m" method favoured by Melancthon pu'cailed. 
hislsop. Gardiner, as chan< ellor. issued a derree .tgainst it 
jj |,y| Cheke ultiinalely triumphed. On July ic 
♦ j, Hf i.ho.sen tutor to Prime Edward who retaimal him 
O.ti (.ipariiy after his ;u cession to the throne, ('heke sat, 
'or HJetchingly. for the parliaments in 1547 and 
made provost of Kinor'.s udlege. Cambridge 
,1*” was one of the commissioners for visiting that 

IS jj, Oxford and Eton, and was appointed wdth 
divine.s to draw up a body of laws tor the governance of 


k' / 

the church On (let. n. i 55 r he was knighted* in T?5't he was 
nude one- of the seru't.Tries ui Staie. and s\v*)rn o! iht privy 
council He Tilled the ot’l'u*' of seiienry of Slate !or I idy [ane 
Grry during her nine days reign in • on-e<|u< in e M,iry '.lin w him 
into the Tower ijuly ?/. jud it)htiscaled he wealth IK* 

wa.s released 4 in N*pt 13, 15 :4 anri g/.uited permi^.-ion to 
abrouti. He went first u. llrple. then vi-iinl lial> giving lecinre: 
in Greek at Padua and iiiiailv ^er^llM^ at i.i.-t'ourtr ■<.ul!ing 
Greek for his living. In Mu- -pring oi he vidted 'Ir.psfl- 

to see bis wife; on Ins way lui k hetwi-en Bruv-el.' uid Vipw* r;>. 
he and Sir I'eier Carevv were treni heroii'-lv s-i/ai] i .Mav 5 - t>v 

order ot Philip of hiirrii «l ov'er lu l .iigl ind and j 'ipriscineit 

in the Tower Cheke vv.r- terrihed l)\ a dire.u oi dit* -take .u'd 
givMiig way, was ii'iiiverl i.uo the ( hurch or koi.;v by i ir- 
dinal Pole Ix-ing cnieliv toreerl to make "w'o public rei intation-. 
He died in London un Sept r 

Thomas \VilM>n. in the i*r»irlle pruixi-d hi.- Irinslainm 01 ihe 
Olvnlhitic.s of Demo-thenc.- :i^7c). ha- a king iiinl mo a imen--tinj; 
eiilogv ol 1 heke , .uul Ttinnia- Na-li, .n /o ///e Urnu m.i: ^uudni!^, 
prelixed l«) Robert Gieein'.s M>/,jith,n uII iiiie. ’thL' Kv- 

chequir »>i i Sir Ihor. C|.i-1.. , ^ m.in of men .ij»e»-n:iiurally 

triided in all longues’* Mmu of Ch. k*- ^ wurk- .m- Mill in mi- , '-omc 
have been )o.-t alh>eclher. Oik of ihe OiU n-tiiiu' troii^ .m lustori- 

cal point or vievv i. ihe Jiuri ot .Srd/Hcr. y/o-,. grt m oio it a ( om 
muncit tUh ijfi',). written on tJu •n.i.snui of Kei ' relielli«/n, .epub- 
lislied in > « '.70 and io;i on the i.i t o<«.i-ion %iili :• !ih- ^} '.In- 

author b\ liei.iid l.:inL»baii>»* Oibi-i-. . j.- /) t. nr\\i*nt')tKi 

homilmc </.*«/#• Msi»i. P- ( //; dc ptt>vifh Dti 

(i54S^» (i(n,rdiny, 10 Sf Miifihru trundjttd p'. 

i;,5o, ed. J.iint,- (ioodwin. 1S4X). ih nhit.t /Iwn/y 

< I et^ VC-) (/e Apfuiralu llh » (ll.i-e! i-''l bin fhillc.nu! *•' lleiir. 
\lll nd in \n*>i*mtni Penrhtm 

i! /h* nroHUHiialinf/f ihmrtit' Vnu\»u' ' b;oel, He 

.110 laii-Uted .several Greek wo^k^ and uitund admirabls uj)oii 

I /I lOM-lheiie-. 

lb-. ' 'e \\a- writteri b-, lohn Sirvpe iLi.i-don • ^o-,. wxUiid .**21^, 
.ido:»*on- n\ I Gi»t.e.iti \i' hoi- in Jr/ /Viy* */' hi 'iS<o) x\s\i«i. I't r i7, 

CHEKHOV, ANTON PAVLOVICH 'iSbo-i904» Riis- 

n drai’ianst i.nd ^»orv-\vriier I'lorn on J iii 17. j-no. in C.ngan- 
-og ^y Ihe » III .\.M)v This n.ujie i'- .dso qielied Tcliekhov, 

1 ti- .*.'id t.'hehuv His i.pber wis. a fi.olesman .'nd >he -on of 
.« ..i '! »se wri'iT w.s .duc.i'.ed. it *he ywinnaslum of hi? 'iahvc 
tov . md •:) »s7g went ti/ da- \ iiiversitv «d Mo-Cuw 'vhere he 
suidi* I ine Hi* ook bis degn e in bpt praCised very 

lillie * dunni- ih»* eholeri *nidevii of iS«;.‘-g3i He began 

hi- liliraiv i ovej whne y»-r .» '-f*u‘'..ni md soon heianu* one of ihe 
-iiusl w'eli*«n'e » onti jbipiji-N .0 Cne .nmii ^iiper^ Hi- ^.irjy ‘•rviries 
aj>l»ejr. d over he .--igM 'Mpe \p.u»-tn Chi khonft In i^sfi some 
of his *-*oi ir- w ?i luil-b-l'.ed in book foi*.: ■ /*''f fh'idouu ti S 7 or/e< '• 
The book b»«l 1 gri.v* .-ui v - -lu! ruiUK»od ibe .ou.mion of ’he 
pub)i‘*ber .Jiid eiH'or Siivf*rln. who be* one hi-- friend 

In iSS" h*’ pioduied hi- ipv, pl.jv /-■joov In iS')r. hi travoliefi 
to •la- lonviei i-l*iid of ^ikh.'din 'nil ‘he r* suh of bis journey was 
h ft hUiud * iS{)T .. whiili hail .1 ' op-iderable efie* t on iho 
mitjgjiiiip ol "he jiend regime, V»'*un ssgi ;o 1.S97 he lived with 
Wi^ p:ir« '**s <,n i on dl i‘s‘ or he h.**l a* qnired not far from Mo.s- 
COW’. Alter • >97, is h* w.s ihre.dmerl with lubcieulo.sis. he wns 
forved live Ju gn drr pa it of the yrar in the Crimea and 
abroad Jn jSi)> he pro*]iiied his second tilay Tfic ^cayuU, which 
was a comple!** fadure in st IVter-burg <1 .rningi.id » Put in 
!S().S it wa- re*, i’ l-d by tin' Mo.scow Art theatre of Stanislavsky 
and pioved a grea^ •^ucceK.v. Henceforw.inJ Chekhtiv's (onnertion 
with ihat "heatri* became very cIo.se. I ticU Pufryo (18901 The 
Thrtt' Si\tr*s 1 190T ^ and The C hrrf‘\ Orchard t 1004) w^ere pro- 
duced there In tqoi he married the actress Olga Knipper Jn 
u)oo he was elect I'd an bonorarv" fellow of the Acarlemy of Science, 
but rcsigiu'd his fellowship when the eleciion of Maxim Gorkv 
was cancelled bv the (iovernment. He thed on July 2, 1904. at 
Uadenweiler in the Hlack I'orcsL 

Early Work. — ^The early stories of Chekhov, up to about j 886, 
are chieliy humorous. The> are, in Russia, the most widely popu- 
lar part ul his work and more people kmw him by them than by 
.Ify ]JU: or The Three Shters. Chckhov*« humour is not slrik- 
ingb* aljove the level of the tkipcrs he wrote for. But very early 
he l)ecan 'o lay the foundations of that manner which is the essen- 
tial Chekhov. Such a story as The Chorus Girl (t 88^) is almost 
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a mature masterpiere. It was, however, only after 1886 that he 
found the necessary leisure and independence to pive definite 
expression to his imaginative experience. The years 1S86-S8 arc 
a [)eri()(l of iransilion during which he experimented in various 
direi lions, 'l o these years belong a series of stories of atmosphere 
against a liackground of nature (77/c Steppe ^ nappiness, Easter 
Eve) where the lyrical element of his genius received its fullest 
exfiression, and short stories of morbid exi)ericnce in which the 
knowledge of the doctor is balanced by the sense of form of the 
artist. liy 1S89, however, he had attained perfection in his style. 
I'o this and the following years belong a succession of master- 
pieces, the jirincipal of which are A Dreary Story (1889), The 
Dud, Ward No, 0 (i8q^), The Teacher of Literature (1894^, 
Three Years: An ArtisTs Story, in Russian The House with the 
Maisonette (1S95), Peasants tiSgr), The Darling, lontfch, The 
Lady with the Dog O898), The New Villa (1899), The Bishop 
(1902). 

Chekhov’s art has been described as psychological, but his psy- 
chology ignores the individual. His characters are not persons but 
just men and women, the genus homo, an indifierentiated mass of 
humanity, divided into watertight compartments by the phenom- 
enon of individuality, which does not make one being different 
from another but only inaccessible to him. A typical story by 
Chekhov is the life-story of a “mood,” of a state of mind, usually 
of the relation of one person to another and the gradual trans- 
formation of that slate of mind under the action of the incessant 
infmilesiiiial and unforeseen pinpricks of life. Sensitiveness to 
these pinpricks is the main feature of Chekhov’s people, of those 
at least who are made lo kindle the reader’s sympathy, and the 
standard by which (liekhov gauges the worth of a human being. 
Those who suffer and succumb are the higher race, lho.se who do 
not are unfeeling brutes. Hence a deep-rooted aversion (pre.sent in 
pre-Chekhov Russian literature, especially in Tu^gcne^^ but 
enormously magnified by Chckliov) for the .strong and efficient 
man. None but “Hamlets” may receive sympathy. 

The construction of Chekhov’s stories may be described as 
musical or infinitesimal. Tl is at once Iluid and precise. They are 
built along exactly calculated curves, of which only certain i»oints 
are marked in the .story, but each two [mints are .suffjtient lo 
calculate the whole curve. The curve is the. mood which begins 
as almost a straight line, then under the influence of “pinpricks” 
begins to deviate and at last shoots out in an entirely opposite 
direction. By far the greater number of ('hekhov’s stories end on 
a minor note, “not with a bang but a whimper.” A story where the 
direction is in the opposite way, as in The Lady with the Dog 
(where the hi‘ro begins by regarding his love for the lady as a 
mere insignificant intrigue and ends in self-forgetful jiassion), 
is an exception. 'J'hc “pessimistic,” destructive, descendant tend- 
ency of the Russian novelists of the mid and later 19th century 
reaches its extreme ex[)res.sion in I’hekhov, all the more extreme 
as it is so consistently muflled and “understated.” To him, better 
than to anyone, the words of Albert Thibaudet apply, that a Rus- 
sian story i.s always the story of the undoing of a life. 

Somewhat apart from the other stories of Chekhov stand, what 
are perhaps his two masterpieces. My Life (1895) and In the 
Ravine (1900). They havx* a clearer and harder outline; they 
arc free from the atmospheric, autumnal haze that pemdes the 
others, and animated by a more active sense of moral and human 
values. My Life, especially, is a creation of vast and pregnant 
significance, with a symbolical grasp that gives it an almost reli- 
gious character. 

Chekhov’s dramatic work consLsts of the same clement as his 
narrative work. It includes numerous one-act plays which were 
extremely popular in Russia Belonging to a later period than 
the comic stories, they are also on a higher artistic level. The se- 
rious plays arc five in nunib^-r — Ivanov, The Seagull, Unde Vanya, 
The Three Sisters, The Cherry Orehard. They have many points 
in common with his stories; one main difference is that while the 
stories invariably centre round a single person from whose stand- 
point the situation is developed, the dramas have no such central 
figure, and all the characters have more or less equal rights on the. 
stage. The plays are, as it were, symphonies for an orchestra of 


parts, and the resultant is arrived at by the complex interaction 
of the various voices. They are plays of “atmosphere,” the English 
word that comes nearest to the Russian nastroenie (Stimmung). 
The principal thing in them is not the action but the emotionaj 
accompaniment of the action. In the “de-theatricalisation” of the 
theatre, in the complete avoidance of all traditional stage effects 
(though he introduced a new kind of “atmospheric” effect, as 
the famous string bursting at the end of The Cherry Orchard) 
Chekhov is the logical limit of the preceding development of the 
Russian drama. He did not go much further in this respect than 
Turgenev or Ostrovsky, but he built a more consistent dramatic 
system with a completely adequate technique. 

The Novelist’s Influence. — ^I’he influence of Chekhov on Rus. 
sian literature has not been extensive. The last realists (Andreyev 
Gorky, Bunin, etc.) learned little from him, and soon after his 
death the rise of an entirely new movement put an end to all 
possibility of continuing in his tradition. His plays were imitated 
by Gorky, Andreyev and others, but they invariably missed the 
constructive principle without which the whole .system is .stulli- 
fjcd. To the Russia of to-day Chekhov is perhaps more alien than 
any other Russian writer of his rank. 

bn the other hand, his vogue and his influence outside Russia 
have of recent years grown immensely and were in 1927 probably 
near their zenith. England has proved particularly sensitive to 
his charm. He is almost universally regarded as the great e.st Rus- 
.sian wTiter and as the greatest story-teller and dramatist of niod- 
crii times. (D. S. M i 

BrBT.ioGRAPiry — Tales of Tehekov (13 vols., trans. C. Oarnptl, 
1016-2 j) ; Letters of A. Tehchov (trans. C. Garnett, 1920); 77 /r 
Soiebooks of A. Tdtehov, together with Reminiscences of Tthehnv 
b\ Maxim Gorkv (trans. S. S. Kotclian'^ky and I-. Woolf, 

Jh( Plavs of 7'chehov (2 vols. trans. C. Giirnctt, 1023. etc.); Leitm 
Off Literary Topics (trans. Louis Friedland, 1024b The LPr and 
Letters of A. 'Trhehov (trans. S. S. Koteliansky and P. Tomlin'-nii. 
30?5) ; Letters of A. P. Tchehov to O. L. Knipper (trans. C. Garnett. 
i»>j(>) ; some hitherto unpublished letters have been edited by N K 
Piksanov at Moscow under the title of Nesobrannye Pisma 
See also 1.. Shestov, Anton Tchehov (1916); W. (acrhardi, pinion 
Chehov (1023); S. S. Kt)telian.sky, Anton Tchekhov, Literary and 
Thvatricat Reminiscences (1927). 

CHEKIANG, the .smallest but one of the most famous and 
densely peopled provinces of China. Area 40,169 sq.mi.; pep 
21,776,045 (1940). It is the most northerly of the coa.stal prov- 
inces of south China and is situated where the southwest to nortl'- 
east ridges, so characteristic of southeast China, begin to 
beneath the alluvial plains of the delta of the Yangtze Kiaiw 
The province falls naturally into tw'o [ihysiographic rcgion.<? ile- 
marcated by the Tayu-ling, the northernmost ridge, which ruii^ 
out to sea in the Chusan archipelago. The southern region coiLsisi^ 
of ridges and troughs parallel lo the Tayu-ling and cut across by 
a number of transverse rivers. At the mouth of the large.'^l oi 
these, the Wu-kiang, lies Wenchow, the chief port of southern 
Chekiang. The northern region, drained for the most part by a 
single river, the Tsien-tang, with its outlet. in Hangchow bay 
consists essentially of the alluvial plains round the bay and of the 
foothills of the highlands. These northern plains arc the nio.'t 
densely pco[)led part of the [irovincc participating in the life of 
the Yangtze delta and containing the well-known seaport ot 
Ningpo and the beautiful capital city of Hangchow^ This northem 
part of the jirovince therefore resembles southern Kiangsu, while 
the rest is essentially similar to Fukien, which succeeds it on ihf 
south. Away from the plains around Hangchow bay flat land 
rare and terraces stretch far uj) the mountain slopes. 

The crops — ^w'hcat and beans, rice and cotton, tea and silk-^ 
are typical of mid-China, where the products characteristic of 
north and south overlap. On the slopes of the maritime ranges 
some of the best tea grow^n in the country is produced. The his- 
torical role of the province and many aspects of its culture refletj 
the pivotal position of Chekiang. Before the consolidation ot 
China, in the 3rd century b.c. north Chekiang was the core of the 
maritime state of Yiich, which finally gained the mastery over the 
whole Yangtze delta. During the 12th and 13th centuries a.d. ” 
had a larger significance, for Hangchow was then the capital 0 
what remained of China to the Sung dynasty, retreating souin* 
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vnrfls before the Kin Tatars, and, after the Monf^ol conquest, it 
nninined the acknowledged centre of Mangi. (See Cathay.) 

Tin’ province suffered severely through the Japanese invasion. 
\itcr the fall of Hangchow, Christmas 1937, the Tsientang river 
{e!npi>rarily formed the military line. Early in 1942 the Japanese 
attacked the airfields in western Chekiang and remained in pos- 
jifwsioii of part of the territory. The occupation combined with 
jflilnratc destruction of Chinese sericulture brought great eco- 
pjiniic distress, little compensated by government si)onsorcd de- 
^(•l()pnu•nt in the free part of the province. 

Chekiang is linguistically divided. In the north, Wu dialects 
prcx 'til. as in southern Kiang-su. The southwest speaks Mandarin 
:is (Iocs neighbouring Kiangsi. In the south, Fukien dialects trans- 
gr^•^s the border. 

CHELLEAN, the name given by the French anthropologist 
(; (ii- Mortillct to the first epoch of the Quaternary period when 
the earliest human remains are discoverable. TJic word is derived 
iroin the French town Chellcs in the department of Seine-et- 
Mone. The Chelleari epoch was interglacial, warm and humid 
ajs t \i(lciicccl by the wild growth of fig-trees and laurels. The ani- 
liuiU ihararteristic of the epoch are the Elephas antujuus, the 
rhiiM'uros, the cave-bcar, the hippopotamus and the striped 
Man existed and belonged to the Neanderthal tyjie. The 
characteristic of the period are flints chipped into 
icji .-h:ipcd forms and held in the hand when used. There is clear 
of phases of Chellean industry — ^bolh in a simple and an 
a,i’..iii<r(i stage. 

(iabriel dc Mortillet, Le Prehistorique (1900) ; M. C. Burkltt, 
htlu^t'jry (1925) ; H. Peake and H. J. Flcurc, Apes and Men (1927). 

CHELM (Russian Khaim), a town of Poland, in the province 
Liil'lin, 45 mi. by rail E.S.R. of Lublin. Pop. (1931) 29,224. 
I; \\.i> fouttcled in T223 by Prince Daniel of Volhyiiia. Germany 
-uiiiird ('helm during World War 11 . 

CHELMNO (German Kuhn), a small town of Poland, in the 
in«\iiHe of Pom(»rze (Pomerania^, i mi. E. of the Vistula. Pop. 
i./;j - 12 It is surrounded by 13th century walls, and con- 
i.jiii- iwo Roman Catholic and two Protestant churches and a 
: it-!i.'(\al town-hall. There arc large oil mills and an important 
'Mill ill atcricultural ])r()duce, including fruit and vegetables. 
iirjMird ill i22() ])V ('onrad of Mazovia to the Teutonic Order, it 
ifi. inie the base for their conquest of Prussia and the seat of the 
:i' ■ I’nissian bishopric. It always retained a large Polish popula- 
m:', uliieli revolted against the Order and was rc-annexed to 
lol.iiji] ])>' the peace of Thorn in 1466. It was part of Prussia 
shmip 1773 lo TQiS, and Germany occupied it again during World 
\V r II It was a prominent member of the Hanseatic League. 

CHELMSFORD, FREDERICK JOHN NAPIER 

THESIGER, 1ST Viscop.vt (18O8-1933), British adininistra- 
t«*r. horn on .Aug. 12, tS6S, wms the eldest son of Frederick Au- 
?nd IJaron Chelmsford. He was educated at Winche.stcr 
iru! Magdalen college, Oxford, and held a fellowship at All Souls 
iruTii 1892 to 1899. Having been called to the bar he was a mcm- 
of the London school board for four years, and in t 904-5 
tTved on the London county council. In the latter year, when he 
'Uit ceded his father as Baron Chelmsford, he was appointed gov- 
ernor of Queensland and he held that olfice till 1909. These years 
the inauguration of the new policy of replacing the repatri- 
Kanakas by white labour. It was also a period of bitter 
jnhtuai conflict. Chelmsford’s action in granting the request of 
nt premier, Philp, for a dissolution of parliament led to wide- 
prtiid agitation for the appointment of local governors in Aus- 
r'dia In Aug. 1909 Chelmsford left Queensland for New South 
of which State he was governor till 1913. It was a period 
'I fir-cat development for the colony, and also of great labour 
inrest. 

^hclmsford, who was created G.C.M.G. in 1912, .served in 
••dm with the Dorset regiment in the early part of the World 
I rom April 1916 to the spring of 1921 he was viceroy of 
I'dia. During this period the system of dyarchy, founded upon 
J‘dn( report of tne viceroy and the secretary of State, E. S. 
was introduced. A considerable measure of autonomy 
as accorded to the provinces. The council of State and legisla- 


tive assembly were lo be elected, and the annual budget, with 
some reservations, submitted to the latter. Indians were given 
representation on the viceroy's council, and India was given the 
same power over tariffs as the Dominions. 

But the new reforms were opposed by a combination of Hindus 
and Muslims under Gandhi, and a system of non-co-operation 
adopted, whilst the reprc.ssive legislation recommended by Mr. 
Justice Rowlatt's committee to deal with sedition provoked 
serious riots in Guzerat and the Punjab, culminating in the 
Amritsar disturbances (April 1919). However, an amnesty for 
political offences accompanied the promulgation of the reforms 
which were gradually accepted by moderate opinion. Meanwhile 
the viceroy had also to meet a Mohammedan agitation directed 
against British policy toward Turkey. This was actively sup- 
ported by an Afghan army, after whose defeat the subsidy was 
withdrawn from the Amir, together with the privilege of import- 
ing arms from India. The new institutions vrere inaugurated by 
the duke of Connaught early in 1921. On his retirement Chelms- 
ford was created a viscount and received Indian orders. He was 
first lord of the admiralty in Ramsay MacDonald's Labour 
Ministry of 1924. He died April i, 1933. ((i. lk G. N.) 

CHELMSFORD, FREDERIC THESIGER, ist Baron 
(1794-1878), lord chancellor of England, was the third son of 
Charles Thesiger, and was born in London on April 15, 1794. 
Young Frederic Thesiger was originally destined for a naval career, 
and he served as a midshipman on board the “Cambrian" frigate 
in 1S07 at the second bombardment of Copenhagen. About this 
time he succeeded to a valuable estate in the West Indies, so he 
left the navy and studied law, with a view lo practising in the 
West Indies, and eventually managing his property in person. But 
a volcano destroyed the family estate, and he was thrown back 
upon his prospect of a legal practice in the West Indies. He en- 
tered Gray's Inn in 1813, and was called on Nov. 18, 1818. God- 
frey Sykes, whose pupil he was, advised him to try his fortunes 
in England. He accordingly joined the home circuit and practised 
at the Surrey sessions, also buying the right to appear at the old 
palace court (5re Lord Steward). 

In 1824 he distinguished himself by his defence of Joseph Hunt 
when on his trial at Hertford with John Thurtell for the murder 
of William Wearc; and eight years later at Chelmsford assizes he 
won a hard-fought action in an ejectment case after three trials, to 
which he attributed so much of his subsequent success that when 
he was raised to the peerage he assumed the title Lord Chelmsford. 
In 1834 he was made king's counsel, and in 1835 was briefed in 
the Dul)lin election inquirv^ which unseated Daniel O'Connell. In 
1S40 he was elected IVI.P. for Woodstock. In 1S44 he became 
solicitor-general, but having ceased to enjoy the favour of the 
duke of ^lariborough, lost his seat for Woodstock and had to find 
another at Abingdon. In 1845 he became attorney-general, hold- 
ing the post until the fall of the Peel administration on July 3, 
1S46. Thus by three days Thesiger missed being chief justice of 
the common pleas, for on July 6 Sir Nicholas Tindal died, and 
the seat on the bench, which would have been Thesiger’s as of 
right, fell to the Liberal attorney-general, Sir Thomas Wilde. In 
1852 he became M.P. for Stamford. On Lord Derby coming into 
office for the second time in 1858, Sir Frederic Thesiger was 
raised straight from the bar to the lord chancellorship (as W'ere 
Lord Brougham, Lord Selborne, and Lord Halsbury). In the fol- 
lowing year Lord Derby resigned. Again in 1866, on Lord Derby 
coming into office for the third time, Lord Chelmsford became 
lord chancellor for a short x^eriod. In tS68 Lord Derby retired, 
and Disraeli, who took his place as prime minister, wished for 
Lord Cairns as lord chancellor. Lord Chelmsford died in London 
on Oct. 5, 1S78. He had married in 1822 Anna Maria Tinling, 
and left four sons and three daughters, of whom the eldest, Fred- 
erick Augustus, 2nd Baron Chelmsford (1827-1905), earned dis- 
tinction as a soldier, while the third, Alfred Henry Thesiger (1838- 
80), was made a lord justice of appeal and a privy councillor in 
1877, at the age of 39, but died only three years later. 

Sec Lives of the Chancellors (1908), by J. B. Atlay, who had the 
advantage of access to an unpublished autobiography of Lord Chelms* 
ford. 



Cl IFLMSFORD- CHEr>SEA 


CHELMSFORD, market i(»wn an I nujniiipal burouRh, and 
th^’ of I'.s.'soy. Knuland- .?c nii L.N.K. Iroiii I^ndon 

Ir fhr K.itlcrr. Re;:inn r.iil\\a>. Area 7.4 

stj mi. l! lir^ in ihr didniL-r valley :il the confliienLC of the (’ann, 
Mifl hj' .•omnuinication h> rivi-r nith Maldon and Ihc Klackwatcr 
> n;\ ca^t. ('lielnisrord i CltiJn,rr.\i(>r(L ChrhtuYCsjord, 
Cl'rnui /. rd , *n\t;(l its rmdi.n'v.il iniixirlanee to it-, position on the 
io.kI from London to Colrht:?»fer. It lon.si.sted of two manors; 
'lial n' AFiiulsIuim. whirli remained in the lAisses^iou of Weftl- 
min.‘*iii ilihi-;. from S.iAon lime.' till ilii reisn of Ik'nrv V[TI and 
;h.;‘ hall which wa.-- held ii\' the bistmp:- of London 

fro.*’ Ilk leimi of Edw.ird the Conies'.or to i.SsS- inecliae,val 
lii.'io : o' ( 'h(Min..toul cenired round (he manor of Uisliops ha 
j:.ii iv du 1 ;lh liishop Maurice built the bridge over 

tin Ciwli ar ^\hich brought i he road from London direct]> through 
th' m- m iking it an iii.j)oi lard .sU*pping place. The town 

no- incoiporaled ai>(il iNSS. In Chelmsford w 1.“ made 

(h. .'(iiiie fill the kolleriion of liflecnth.'- from (he county of 
r..s. nd ii< !/.■ it heiairie the regul.ii seat of as>i/es and 
quart er-sc.-'>ion . The ])iii.sh c.huich 'U S'. M*ir\ is .j l*cipendiC“ 
ular buildiniy l.irgely relniih 'J'lie "ra-.miar school vms founded in 
JS."i b\ Kdc.i'^ i In j :r, S'l bl^htrp ol-i' n.i-u ihe gk-’il of a 
weekly m.irlie. and in .^:;r that o! an annual fair, now discon- 
tinued fm four day,'- fe’oni > 1 ii^ feast of St. I*hilip and St Jame.-^. 
The tow'Ti h.is .1 large airi iruliiir.d market .nid a corn exchange in 
thi «entu ot tlu 'ipiare There ire agricuhiiral impicmem and 
iioii foundries eleciriial and enpineeriiig works and extensive 
rorii nnlU I'iuue i> a r.icccoarse . mi. S of tin (own. The see 
(’hcimsford. founded in I'd o inc hides the whole of K.ssex and 
pan O’' Sijffoll: and Ken. \r I he former radio station there the 
lirs- wireles.. ii lophone bro.idc i'.'-ting set vice in the world w’as 
transmil led I eb. -3, iq'*:... The lioiough i? in the C'helmsford 
parliamer.hir) di\i‘^:on 01 b-s.^ex. 

CHELMSFORD, a towii of Middlesex couniy Ma>saehu- 
setN L S , adjoining the ci v of L(»\ Ij lie^ on both Nide- of 
the ( ofKoid ri.ei* and on :lic Merri uk. .md i. scT\cd !».v the 
New’ York, New* llavcn and 11 irtioid iiroad. ]V»p. c).^c;, 

It lia.s niimcrous factoriev I heliri'H’ fust nicntioncfd in the 
record.' o: t!ie stale in Tli^s- Lowell . .'e*. off in . ^ 'h, 
CHELSEA, I vvestern me! ropolilau borough of London. Eng- 
land. bounded k.. b\ the rit> of Wtsiminsicr, \.\V. Kensing- 
ton S.W. b\ J'ulhnm. and S. by the river Til., mes Pop. ; 

3(1 Osc Are.,. . -(j mi Its chief ihoroughtare SUi.’tie street. 
lainTiing south from Knigiitsbridge to Moane .square. ITrnn Cliei- 
sea King's road lead.s we.*:t. a coinir.vrv i.u liighwav, named m 
hoiioui c » Charles II ami recalling the jirivatc road from St. 
James s palace Ici I iilhauf. J he iTnir' roads south join w ith the 
\'i(toria or ( lieKe i, Albert .and Ikiller^ea bridge.'- over the Thame.-: 
The Clielsea emlMukmenl. idanted with trt*e.s and lined with line 
hon-e.' and. in par* ’.vith yiuiiiir gardens, stretches between \ ic- 
loria and J>.iilc'\--ea bricige- Tht resideuli.il portion is e.i.sicrn 
Chel.*:ea near Shiar.t strc’el and .'dong the liver. CHe).?ea, espccirdi}' 
the riverside district, bi.- many historicai awiciaiions. At C’ci//- 
chyth^. a Fvrioci was held in 7S7. A Mn,il;.r name occurs in a 
S.'i\on charter of the tith century and in Domesday: in the ibth 
centuiy i; i.s Chcleith. The Later lenr.inaHon vy or ra was a^so- 
ciafed with the insular eharaerer of the land and the jirefix ’vvith 
a gravel hank \crosoI' cL Che.sil bank. I torsetshirc • * but Ihe 
earl\ .siilfix fiyl/in commonlv means a haven. 'The manor w-a« orig- 
inally in the possession of Westminster .’ibbey but its hi-torv i- 
f ragmen La r\ until Tiid<»t times. Henry \J 11 passed it to hi- wife 
Catharine Parr. It fell alterward to the Howard, and the 
Cheyne-', and J.itcr to the Cadogans. Ihc memorials in St. LuVe 
(the old ehurch) include tho-.e of Sir I homas More i cl. 

Lotd Hray, lord of the mamiir .rs^ni: Lady Jane (nnUleiord 
(15551; Lord and Lady Darre : 15^-1 Sir John Lawieme 

(1658); Lady Jane Che>nc fino^sj; hrancl- Thom.i,’ •(lirectcir 
of the china pjrceiaiu manufactory, Lawreme '’street. CheKea” 
(1770) ; Sir Hans .Sloane ( (755 1 ; Ihomas >li.nlvvell, poet laureate 
Woodt.ill. the printer of Junin^ ; kS|a). and man. oihers. 
The church, vrhicic had never beei, ‘ resUired." w:u-. rmni- i in 
World WLir II, though the chapel buili by More still st.ind-. 


Happily, most of the fine monuments were rescued, many almost 
iindain.agcd. In the iSth and T9th centuries Chelsea was a litckm- 
and artistic quarter. Atterbury and Swift lived in Church lane 
Steele and Smollett in Monmouth house. I-ater, Turner, Rossetti. 
Whi.stlcr. Leigh Hunt, Carlyle (whose house in Cheyne row is 
preserved as a public memorial), Lord Courtney, Count D Orsav 
and Isambard Hrunel are connected with Chelsea. At Lindsey 
house Count Zinzendorf established a Moravian society (r. i^^oj 
Sir Robert Walpole s residence was extant till i8to; and tiH iSj,’ 
the b!.shops of Winchester had a palace in Chcync walk. Queen's 
(Tudor . hoii.'L’ was the home of D. G. Rossetti. 

Ranelagh in the second half of the i8th century, and 

("remorne g.irdeu' (</.:. in the middle of the igth, were f.inious 
jiLices of entertainment. Don Saltern’s museum contained ruri- 
•j^ititv fioii. Sir Hans Sloanc'^ f.inious collections. Sloane 
thi Apotluaaries’ company ground for the Phy sick garden, which 
cea.'^eil in locj to be maintained b> the company. 'Phe uriginai 
CheUea bini-housc. claiming royal patronage, stood until 
and oiu of c-ucces.-.or.. until rSS.S. The porcelain works cxi^td 
ior some 25 years before i :()g. when they were sold and removed 
10 Derby. CheLca Royal hospital for invalid soldiers, initiated In- 
(’harlc.s 11 and opened in i()-J4 is well known. A system of <iut. 
pcnsiomng was fourul nece.-'Sary from the outset, and it relieve- 
large numbers throughout the empire. The picturesque buildinj: 
by Sii t'hn-'topher Wren Ihe great hall of which was dama^al 
during World War H stand.^ in extensive grounds, which include 
the former Ranelagh g.irdens, site of the annual showing 01 the 
Rowd llotlicullura! soriciy. Cro.^bv hall with new' building .ul- 
jrn'enl t.» it. w i'- opened in it)2; as a residence hall for unlvci^iu 
women 'riu* ha”, buib by Sir John Crosby in 15 i.>hi)psg.nc in 
1466 was lemoved thence to a -^iie on Sir Thoma,^ More.- foniur 
garden in 'V.c u» save it troir demolition. The Chelsea puhlir 
library cont.'iins an excelienr (olleclion relative to local hiaon 
v.‘ht*|se;, reuim' (»ne member to parliament. 

CHELSEA^ a citv Id* Sufiolk county, Massachuselt*-. 
on a peninsula luiween tbi‘ My-^tii and the (’helsea ri^e^^ and its 
inlets, oj'po^iu. ilu ('harle.'invvn and East Boston disirici' i»f iK- 
city Boston, bomulecl on me wi>t by the citv of E\ereM aiub-fi 
Tic north by the » iiv of Revere. It n.i.s 5 mi. o, water front wiih 
f;. channel depth on upper BosKin bay: and is serveti h\ lih 
Bo-ton and Maine and ihe Boston and Altiany railway- hi' 

Tur -j in;. 01 Li'.gati hitcrn.pional airjiort The 2 no M}'?.'' 
Rwe»’ bridge, cantilever type. r‘o.-ling S.* 7.000,000 was cpenH in 
to5v^. The popiilciiinri in jg^o was 50,358. and in ig40 was 41 :yi 
tjy the ffci'Wal ccn*u-. 

The ceoir.,- im’*. o: .'hi. I'y ’va' p.*-aU»callv rebuiP ifiur -:c^ 
when OP \p ' it va^ 'Wep» hy a lize whivp •it’.'':'‘*.y 

third oj ihe city, iniiuding mo.st public buildings. Clvl'C.i 
marily an mdu'iri.il city 'with about .iCD Liciories It.s indudrio 
inciutli liihographv. .'-•hoe.-. .Tioe vut -totk and rinding.', cir wno’’'- 
rubber heel and soles, baktMv products, foundry :‘nii marlii'u" 
shop pa*duit'. sinokeil and driefi lisi;. 'irnitiire, liuoresun? 
ing. autom.'Mc machinery , chemua!.'. [vnnr.s, varniTk .ind i v 
qiHT^ wallpajicr. elastic webbing, boxes, marine ciock and rrut’- 
sole produfl‘ It is a centre for junk salvage, with dealer 
many kinds of waste niatcrud. metals, rags, paper. buTan. 
her auiornoiivc. eti Bulk oil wholesale plants occupy - 
portion 01 liie vaterfronr. A U.S. n.ival ho.spital and the 
chiisfiis Soldier-: home and hospital are situated there 

Til*’ (\'irv -Bellingham house, once the palatial home m 
nor Bell'iighan is an c\cellenl example of colonial arclntcr'iin* 
am! IS ]in-erved i- a historii.il relic, open to the public. 

C hi Lea fcalkd W iiimsimrnei until 17^9) was settled ir 
by .'^.nnuel Maverick, a prcMnincnt loy'alist and churclimm- • 
lir.sr settler on Xodille’s island (East Boston). It wai= 
jroni Ihi.-ton as a separate lov/n in 17^0, and was chart»'it n *1 
cily ii, IS?-. In Miy 1775, a Britidi .schooner, the ,,J.’ 

the Mv-,m( rive w.i- c.qitured by colonial militia under bt'-- 
John Sl.'irk and Urael rutnani. 

CHELSEA HOSPITAL. The Royal Hospital, Chel^a . " 
>:ivo (111- institution its full title, was founded by m),!,. 
Truditioa li.is it that N'ell Gwynne moved the king to bun 



CHELTENHAM— CHEMICAL ACTION 


0- pj'.’l. but if is pfohabb'^ that the idea oriv'hiated with Sir 

1.. |))u‘ii TfA, who had been a paymaster pjenera] to the forces. 

, ( lirl^fophcr Wren way the arrhitect, and the building was 
,o ..iiUmI in i6r>2. Many military trophies arc preserved at the 
. , 1 r- including the colours captured at Tilenlicim and Wafer- 

1.. there is a fme collection of medals and pictiirci: in the 
,;cMl lull. 

j'lu' candidates for a Chelsea in-pension must be out-pension- 
r- in receipt of cither a service, disability or campaign 
.J.iri. Candidates must be as yeais of agt, iinlc.,'. through loss 
‘ inn^' or Ollier di'^ability, the result of arim ser\icCj thc2c arc 
.,M>,i<lrrcd eligible for admission to iii-pensiou at a. earlier date. 
!, f .tj))lidinient of in-pensioners is 558. The candidates must 
of looking after themselvc**. I: -pensioners may leave 
(iii-spital and revert to out-pension if they so wish but unless 
n.i,* ifv some exceptional reasons such men art* noi again 
I mI in-pension. 

In fo the in-pension establishmcni. the board of com- 

I. administer long service pensions, •special campaign 

,,n Htj de:d with disabilit) pen.^ion.- otht.- than llio-r aris- 

Tij: )n»*n \^’orUi War 1 and earlier wars, which arc administered 
,N tli<- ministry of pensions. Tliev also approve, after inve.sliga- 
ii-ij ili(' :'i)plications of pensioners who desire to receive a rom- 
iiiii -niii in lieu oi a pjorti*m of pension foi the ]nirposc of 
; pLiuIiasc cir. The number ol men on the army jiension list 
(I ’Miii 'i »( (i i v ihc commissioner.^ of the rovn! ho.spilal was in 
■ ..jijiroximatclv io;^,ooo. 

CHELTENHAM, a munii ipal and parlinniemary borough of 

Eng., aboil, oh mi W.X.W . ol lamcion. J*op. 

« .s v Aum m .-.(|.:ni. 'Hie town lie*; where the Cheh. a 
iii')iiiar> of the river >evern iire.iks the western e'Carp- 

vfn ('ots^\ol(J hills Ir i.'. residemial holiil.u and sjiort- 

, i ,1'. It' ami 1- al.so \ Aitcci fo: its nieclii inal waiei- 'Hiere are 
■a., ••li'i* 'prmg>. the Ihllville. Monipelbcr and t i-nirai spas, 
i'. .iir veniur> a nuniliLT of light indiistrir" were e.stab- 
li'Mtil ’.!• and around the town. I'our miles wcsi Siawrion air- 

.'I'l! ; 

:in early 'Cttlemeiu at (‘licllenhom and :i church 

1- 111 iJute m .^0^ rhe manor lielonged to tin crown and was 
j; !• if f’ Ui Henry lie Hohun. earl of Hereford, in the 12th ceiilury. 
!'• w 'Alls bought by the abbey oi Fecamp in Normandy and 

If) bflongecl to the priory of ('onneille. Jii 1415 it was 

i ’ ! - .’id bm :it the ili.s.-oiutioii it returned to the crown. Tt 

lie' M ■ . 'm- tile t^roperty of Mir Dutton family. 'Ihc town is first 
fil hi i.'.s. when ihc benefit of the market.^ fair.- and 
]■ n.’ . i' \ ij, jfrnham vvas leased to it tor three year.'. Henry III 

I ’l. v.i-I Ilf* Ie;o'e in 1226 and in 1230 granted a ThurMlay market 
1- l:ur-div i.iir on July "i It was governed b\ commis- 

'■'ti- s'la: ’S..- to 1S7O. when was incorporated ll became 

*' ":vf!',Mry borough in iSs’ rciurning one member. After 
'I v ;;- oi the mineral spring.-^ in iTih and the erection of 
' 1 '’>1 11 :: .>S Chelienhani rapidly became fa.shionable. the 

■■ ''iiirge III and the ro>ai tirincesj-cs in 17SS ensuring its 
"’■"'I'll'- an inheritance of tho.se times ihe town is graced 
•*' Mia a fldirJitlul Georgian tiuilding and wide tree-lined avenues 
"!H*a ^pace-.. Gustav Holst was born at Cheltenham in 1874. 
Hjc-luiiliani I*, .4 well-known educational ccnire, tlu principal 
o' liiuiion being C‘heltenham college (founded tS.|i); Chelten- 
* •>'i (ullege (1853D Dean c’Io.hc school a grani- 

• 'Miooi luuiiuled 1 58(1 ; rebuilt 1883); and teachers' training 
hall, the opera huu.se and the civic play- 
'c iii-ed for entertainments. After World War 11 annual 
()i I ontemporary British music were launched. Race 
“■’’niH'. are held under National Flunt rule.s, and county matches 
i»! i\i*J (,n the cricket ground with an important cricket festival 

Xi'.iiij . 

CHELYABINSK, a region and town in the Dralsk area of 
pI' S.I'.S.R. The region hits an area of (12,741 sq.mi. 

2»h02,g49; urban 1,181,871: rural 1,621,078. Tt is 
, villi torest, marsh and lake, but 59.2% is under cultiva- 
. uais, rye. millet, peas, etc.). Cattle, sheep, horses and 

^ ^ I cared and coal is mined. 

“ lire tlour mills, brandy distilleries, breweries and other 
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factorie.s for food procliicts The lown of Chelyabinsk, lat. 8' 
N.. long. 6': ’ 35' Tv pop. 11939, 273,11/, is a trading centre 
for coal and Siberian gruV., ATanufaMures of agricultural imple- 
meiu.^ and leather goocbi are carried on, and the town ha-, an 
elcvatot and a radio .station. It l> connecicd by rail with the north 
through Sverdlovsk frornierly Ekaterinburg's, with the cast, as 
<hc beginning 01 the trans-Siberian raihvay, and with the west 
ihrough Zlatou.st and Ufa. It w'as founded in 7658 During the 
Civil War following the lO' revolution Chely.ibin.sk wa. for a 
time the head<|iiai ters of the Czechoslovak legion and the ^cene 
of much inleriicrine waHarc. 

CHELYS, the comniun lyre of the imcieni Ci reeks fOr. 
tortoise';, w’hich had .• convex back of tortoi'»o .shell or of wooci 
shaped like the shell. According to tradition Hermes was .lUiactcd 
by .sound.s of music while walking on the banks tif the Nile, and 
found ih.it they proceeded from the shell of a tortoise acros*- which 
W'erc slreuhccl tendons which the wind had set in vibration (IJn- 
meric Hymn to IJerniPs, 47 si). The word has been applied arbi- 
Irarib. sinic cLi.ssical times to various stringed in.slrnments. 

CHEMICAL ACTION i> said to occur w’lienever tht prop- 
ertie.-i of .1 sub.'tiancc an; completely altered that w'e are entitled 
to regard the product as a new' and distinct .substance. In tin; burn- 
ing o: coal, fur e.vimple. a combuHible, black .solid is chemically 
changed by union with the oxygen of the aii, to produce a.sh, 
walei vapour and gases, all of which differ from the original coal 
in all their important properties. The* chemist iiictiiics the prop- 
crlie- of every sub.^l:lrl^e a.- being dclermincd liy the cht'iTiital 
make-np of it.‘ molecules: /.c.. b;\ iho nature ol the atoms which 
arc contained in each molecule 01 the given .substance, and the 
manner of their arrangemeui. llnis water is different from carbon 
disulphide because the molecules of W’atei* contain atoms which 
arc different iroin iho.se contained in molecules of carbon disul- 
phide. on the other hand tJie molecules of grape sugar (glucose) 
and fruit .suga ■ (fructo.se) contain identical atoms in identical 
proportions biu the properties of these .Nulistanrcs are ncverthc- 
les.s different becau.^e the* atoms are differently arranged in the 
two kindi of molecules, (See Rfaciion Kinktics.) 

The complete change of properties which is associated with 
chemical action therefore to oc con.sidcied as being accom- 
plished by the rccornbin.irion or rearrangement of atoms to pro- 
duce new' .sorts of molecules. The .science of chemistry iq.i 1 is 
niainiy concerned aiih the study of chemical change. The details 
lliu.^ far accumulated an: ccmirnonly presented in chemical lext- 
book.'. tindei headings tha. correspond with the variou.s inditidual 
elemcnt.s, 1’he general results and such principle.- as arc generally 
applicaide to chemical change, form the .subiec; matter of ph>sical 
chemistry (^cc Ciikaiisirv ; Piiy:iiciil), and of these the present 
article deab with a fc, which arc related most intimately to the 
factors thai determine how quickly a. given chemical change 
may be accomplished. 

CHEMICAL REACTION VELOCITY 

The variation in the speed of chemical change and its depend- 
ence on the nature of the reacting substances is illustrated on 
the one hand by the almost instantaneous change (explosive re- 
action ; which transforms a .=^tjck of dynamite into gaseous prod- 
ucts. and on the other, by the very slow change by which .i steel 
girder is converted into a pile of iron rust, a process which may 
rc<|uirc thou.sands of years, ll will oiil> be possible to exjilain why 
some changes proceed so rapidly and others with such extreme 
.slowness when we arc able to state the caii.se of chemiial change 
in general. At present, we can merely conclude that this is cau.scd 
by the action of electrical forces, the nature of which we are be- 
ginning to understand as the result of recent ob.servations which 
have provided us with information concerning the inner structure 
of the atoms themselves. (See Atom.) It usually happens, as 
Julius 'Thomsen (1854) Marccllin P E. Berthelot (1867) first 
emphasized, that rapid and energetic chemical reactions take place 
with the liberation of greater quantitic.s of heat than sluggish 
reactions although this rule is subject to many exceptions, 

A second factor determining the speed of chemical change 
the concentration of the reactants. By tliis we mean the amounts 
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of the different reacting substances in unit volume. Thus C. F. 
Wenzel, in 1777, observ^ed that metals dissolve in moderately con- 
centrated acids more rapidly than they do in very dilute acids. 
Indeed it was soon recognized, as a result of the work of Claude 
Louis Berthollct in 1803, that whether a given chemical change or 
its reverse takes place sometimes depends only on the concen- 
trations in which the several reacting substances are brought 
together In such instances the effect of concentration outweighs 
the effect of the nature of the reacting substances, loosely termed 
“chemical affinity.” The earliest accurate observations of the 
effect of concentration on the velocity of chemical changes were 
made by L. Wilhclmy (1850), who showed that the rate of con- 
version of cane sugar into glucose and fructose in the presence of 
an acid is at every moment very nearly proportional to the concen- 
tration of the cane sugar. The.se observations constituted the first 
definite proof that the influence of the concentration of a reacting 
substance can be quantitatively stated, but did not lead to any 
generalized statement. 

It is only in the .simplest type of chemical chtinge, in which the 
change may be accomplished with a single molecule of a given 
reactant, that the velocity of the change is proportional to the 
first power of the concentration of that reactant If ft molecules 
of a reactant are required to accomplish the chemical change the 
velocity of the change is proportional to the nth power of the 
concentration of that reactant. In many cases n will be indicated 
by the chemical equation for the change. Thus 2H2 + O2 2H2O, 
indicates that the formation of vrater from hydrogen and oxygen 
demands two molecules of hydrogen for every molecule of oxygen, 
and thus that the rate at which water is formed at any given 
temperature is proportional to the first povrer of the concentra- 
tion of oxygen but to the square of the concentration of hydrogen. 
In more complicated reactions, however, the chemical equation 
gives no clue to the power to which the concentration must be 
rai.sed in calculating reaction velocity, for the chemical equation 
often expres.sc.s only the total effect and final result of a series 
of simpler consecutive chemical changes, the .slowest of which 
determines the speed at which the series of changes as a whole 
may be accomplished. Changes in pre.s.sure are without effect on 
the velocity of chemical change, save in so far as pressure may 
determine concentration, as happens especially with mixtures of 
gases. 

A third factor which affects the velocity of chemical change 
is the temperature. With rare exceptions, which can be readily 
explained, an increase of temperature increases the rate at which 
a chemical change will take place. Milk quickly turns sour on a 
warm day , and a mixture of hydrogen and oxygen, prepared safely 
enough at room temperature, explodes when it is heated by an 
electric spark. Commonly an increase of 1** C increases the 
velocity of a chemical change 10% or more, and most reactions 
at the temperature of boiling water proceed with several hundred 
times the velocity observed at room temperature. This striking 
effect of temperature is examined mathematically later. 

A fourth factor is the presence or absence of particular sub- 
stances which may increase or diminish the velocity of the chemi- 
cal change, without being themselves permanently altered. Thus 
the velocity of a reaction between substances dissolved in water 
Is different from the velocity of the same reaction, when the 
solvent is alcohol or benzene. Certain chemical reactions, includ- 
ing many of the most important in animals and plants, appear 
only to take place in the presence of these substances, which 
apparently need only be present in relatively small quantities. 
Changes of this sort are grouped under the head of catalytic 
action, or catalysis (q.v ,) ; the substances essential to bring about 
the chemical changes between the reactants are caUed catalysts, 
or, in the case of the animal and plant ferments, enzymes (^.v.). 
The phenomena of catalysis and adsorption (g.v.) are closely 
connected with reaction velocity. 

Finally, the velocity of a chemical change may be determined 
by the supply of energy to the reacting system from an external 
source. If this is light energy we have the phenomena of photo- 
chemistry (q.v.) ; if dectrical energy, the velocity of the reaction 
will depend on the principles discussed under electrochemistry 


(q.v.), especially the laws of Faraday. The transformations of 
matter wMch occur in radioactive changes (see Radioactivity, 
Natural) differ from ordinary chemical changes in proceeding 
at rates which are determined entirely by the inner structure of 
the atoms of the radioactive dements, and are thus quite inde- 
pendent of the states of combination of those elements and even 
of the temperature. 

CHEMICAL EQUILIBRIUM 

Law of Mass Action. — ^We have referred to the observation 
of Berthollet that the concentration of the reactants is often 
sufficient to determine whether a given reaction or its reverse will 
take place. In this way we may explain why it so often happens 
that a chemical change fails to become complete, and comes to 
an apparent halt before the reacting material has been completely 
transformed. Evidently the forward reaction, transforming re- 
actants A and B into resultants A' and B^ is accompanied by a 
reaction which transforms A' and B' into A and B. Thus each 
reaction offsets the other, and the chemical change accordingly 
remains incomplete. The result is chemical equilibrium, com- 
monly formulated with reversed arrows, thus: 

A + B^A' + B' 

The proportions in which the different reactants are present in 
a mixture of substances which have attained a condition of 
chemical equilibrium arc determined by a principle discovered 
by C. M. Guldbcrg and P. Waage in 1867. These investigators 
showed that the state of equilibrium attained in a reversible re- 
action can be interpreted on the assumption that the equilibrium 
state is the result of the equality of the speeds of the two opposed 
reactions, for each of which the velocity v or v' can be expres.sed 
in terms of a constant multiplied by the concentrations of the 
reacting sub.stances, expressed by | A], [B], or [A'], [B']. The 
velocities of the two opposed reactions arc therefore given by 
v^k tA].[Bj and [A'].[B']. At equilibrium .these two 

velocities are equals hence 

W«[AT[B']/[A][Bl=.ir 

in which K is the so-called equilibrium constant. If the reaction 
corresponds with 

mA + nB;p± m'A' + n'B', 
the equilibrium constant may be written 

^jA±'iBr 

[a]-Tb> 

The practical importance of a knowledge of equilibrium con- 
stants, calculated as just shown, will be realized w'hen it is re- 
marked that the equilibrium constant for any given reaction at a 
given temperature is independent of the concentrations in which 
the reactants are brought together. Thus when the numerical value 
of the constant has once been determined we may substitute this 
in the preceding equations, and determine the proportions in 
which the reactants and resultants will be intermingled when equi- 
librium is reached, starting from any given initial concentration.s. 

Though the mathematical expressions just given (commonly 
called mass-action expressions) may be regarded as empirical 
statements of actual laboratory experience with systems in chem- 
ical equilibrium, nevertheless they may readily be derived from 
the kinetic theory. It may be assumed in the simplest case that 
the interaction of two reactants A and B is the result of colli- 
sion between the respective molecules. It follows that the rate of 
change should be proportional to the frequency with which such 
collisions occur The frequency with which a given molecule of 
A collides with molecules of B is proportional to the number of 
the latter in unit volume, i,e., the molecular concentration of D; 
and in the same way the frequency of the collisions between a 
given molecule of B and the molecules of A is proportional to the 
molecular concentration of the latter. The total number of colli* 
sions between the molecules of A and B is therefore proportional 
to the product of the molar concentrations. 

Kinetic considerations thus led to v ■■ ii![A][B] which is the 
expression for the reaction velocity, embodied' in mass-action ex- 
pressions above. The coefficient k in this formula is called the 
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Specific reaction rate, and represents the velocity when the con- 
centrations of the two reacting substances are each equal to unity. 
It depends on the nature of the reacting substances, the tem- 
])crature, and the medium (solvent) in which the reaction occurs. 
In the case of gaseous reactions there is no solvent to be con- 
sidered, but it may be noted that many apparently gaseous re- 
actions are in reality surface reactions, i.e,, reactions which take 
place largely, if not entirely, on the surface of the walls of the 
containing vessel. (See Adsorption.) 

Influence of Temperature on Reaction Velocity^The 
principal weakness of the explanation which makes chemical 
change depend solely on collisions between molecules, is that the 
velocity should be approximately the same for all reactions of the 
same type under like conditions of temperature and concentra- 
tion. Actually rate of chemical change is a highly siiecibc quantity, 
which varies widely from one reaction to another. Moreover, if 
we conceive of reaction rate as depending altogether on the fre- 
quency of collisions between molecules, we find it impossible to 
account for the extraordinary influence of temperature on reac- 
tion rate. In the simplest cases, an increase of temperature of 
10° C. would speed up the molecules sufficiently to make colli- 
sions between them several per cent more frequent, whereas reac- 
tion velocity in that temperature range is actually increased sev- 
eral hundred per cent. The simplest way of explaining this involves 
the assumption that molecular collision is not always followed by 
rheniical change. Collision between molecules, when reactants A 
and B are transformed into resultants Af and is a necessary 
but not sufficient condition for reaction. 

We have then to account for the fact that the proportion of the 
colliding molecules which react grows rapidly larger as the tem- 
perature is increased. We might assume that reaction takes place 
only when molecules collide that happen to have velocities ex- 
ceeding some stated critical velocity Yet the proportion of such 
molecules, calculated from Maxwell’s law of distribution of veloci- 
ties, docs not increase with increasing temperature in a way that 
fits the experimental facts. 

Actually, as was first pointed out by Svante Arrhenius (1889), 
the specific reaction rate k for many common reactions varies 
with the temperature in a way that may be explained by assum- 
ing that only a very small proportion of the molecules are in a 
condition to react on collision. In other words the vast majority 
of collisions do not result in chemical change but this only takes 
place w'hen the energy content of the colliding molecules is much 
greater than the average. The proportion (a) of the effective 
collisions increases rapidly with the temperature and if the extra 
energy (energy of activation) required at the absolute tempera- 
ture T is repre.sented by q, then the empirical relation of Arrhen- 
ius for the connection between reaction velocity and temperature 
may be put in the form 

dlna/dTssqjRT^ or 

At a given temperature, the value of a thus depends on the 
magnitude of q and diminishes as q increa.ses. When the concept 
of active molecules is incorporated in the mass action equation, 
this l>ecomes 

JB] 

in which q represents the extra energy of the impact which is 
requited for the collisions between molecules of A and B to 
be effective. 

This discussion neglects the possibility that even molecules 
possessed of the requisite supply of energy may not react when 
they collide unless they happen to be disposed in favourable posi- 
tions with respect to each other at the moment of collision. A 
collision between molecules of ethyl alcohol and acetic acid, for 
(^^ample, would not be expected to produce a molecule of ethyl 
acetate unless fjie hydroxyl and carboxyl groups are favourably 
[Placed when collision takes place. Neglecting this difficulty, the 
coefficient k can be evaluated in terms of specific and general 
constants and the equation for , the bimolecular reaction becomes 
v^NeS/[ 8 vRT(i/mji+x/mB )\ . [A] . [B] 

in which N is the Avogadro number (6 X zo*’), c is the mean 
diameter of the molecules and and are the molecular 
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weights of A and B. This equation, due to W. C. McC. Lewis 
(1918) does actually enable us to calculate certain reaction rates 
with an accuracy which is satisfactory in view of the fact that 
the effective diameter of the colliding molecules is known only 
very roughly. 

Unimolecular Reactions, — The assumption embodied in the pre- 
ceding discussion, that chemical change occurs when molecules 
collide which happen to be possessed of a more-than-average 
supply of energy, at once meets the difficulty that many reversible 
reactions are known in which collisions betw^een molecules appear 
to play no part. Thus when phosphorus pcntachloride dissociates, 
forming phosphorus trichloride and chlorine, according to the 
equation PCh PCI3 + Cl*, each molecule of PCI5 would seem to 
decompose independently of other molecules in accordance with 
the ordinary law of chance. By some chemists it has been asserted 
that such chemical changes (called unimolecular reactions) are 
not really possible. The fact that they seem to be of frequent 
occurrence is presumed to be explained by the presence of traces 
of foreign substances, which, in acting as catalysts, provide the 
means for interpreting the mechanism on the basis of molecular 
collisions. 

Recent work would, however, seem to have definitely estab- 
lished the occurrence of noncatalyzed gaseous reactions which 
proceed in accordance with the requirements of the unimolecular 
type of change over a wide range of concentration. An explana- 
tion of these has been sought in the radiation h>T)othesis, accord- 
ing to which the cause of the reaction is to be found in the 
selective absorption of radiant energy. The mechanism of the 
photochemical change would on this view by extended to all t>'pes 
of chemical reaction (see Photochemistry). The wave length 
of the active radiation can be derived from the heat of activation 
of the molecules by Planck’s relation, q^hv (see Quantum 
Mechanics), but in general the reacting substances afford no 
evidence of the requisite absorption bands. For this and other 
reasons the radiation hypothesis cannot be said to be acceptable. 
For a fuller discussion sec Trans, Faraday Soc. (1922). 

On the other hand, it seems probable that the apparently uni- 
molecular reactions are primarily the result of molecular colli- 
sions, for it is only necessary to assume that the molecules acti- 
vated by collision are for the most part deactivated by further 
collisions before they have time to reach that particular internal 
phase which is essential for chemical change to occur and the 
observed facts can be readily accounted for. 

Since the molecules of the reaction products are the result of* 
collisions between active molecules of the reactants and there- 
fore, in general, distinguished by a high energy content, it follows 
that such “hot” molecules may hand on their excess of energy 
to other molecules of the reactants leading to a so-called chain 
reaction. Such chain reactions constitute a type which is illus- 
trated by the combination of hydrogen and chlorine. 

Chemical Activity « — ^Reference may now be made to the re- 
sults which have followed from the application of thermodynamics 
to the problems of chemical action. Although the time factor is 
alien to the processes with which thermodynamics is concerned, 
the arguments peculiar to this branch of analysis can of course be 
applied to the states of equilibrium which are finally attained in 
reversible reactions. If the reacting substances are ideal gases 
(or solutes) thermodynamic reasoning leads to results which are 
identical with the expression for the law of mass action which 
follows from the kinetic theory. When the substances are not 
ideal, thermodynamics leads to the conclusion that the concen- 
tration terms in the mass-law expression should be replaced by 
the corresponding activities. The activity or effective concentra- 
tion a of any substance is defined by the relation AF^RT log 
a/ao, in which AF is the diminution of free energy associated 
with the reversible transformation of the substance from the con- 
dition defined by a to a standard condition defined by oo. The 
activity in the standard condition may conveniently be taken as 
unity. 

In practical applications the attempt is made to calculate 
activity or effective concentration by multiplying the actual con- 
centration Cl for the given substance, by an activity coefficient, 
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which i.*® itself a function of the concentration. Then by sub- 
stiluling a--’ fc for r, in the mass-action exijrc'^sions Riven above, 
more nearly ton^'^tant values for the equilibrium constant are 
found ih:in wtnild otherwise be obtaiiicd. To be fully satisfactory, 
this nteihod would require that the activity coetheient, f, by 
means ui \vhic»i Jciual concentrations are converted into effective 
comentraiions. should be independent of the nature of the reac- 
tion in whith the Riven substance takes part. This has lieen found 
not to be the case. AtrordiiiRly J. N lirbnsted has introduced 
the iJ'Hsuinpri«*n that tlie interaction of two substances A und K 
iinolves the inlerniediate formation of a ‘Vollision complex’* X 
and this leads to where fx is the activity co- 

cflicient of the complex In this connection it may be noted that 
the activity cocffi* ients of ions depend largely on their charpes 
and on the ionit -rrength of their cnvironuient. Oonic ^trcngLh 
is calculated by taking half the sum of products formed by multi- 
plyinp the concentration of each cation or anion in the solution 
by the square ‘U* its valence.) In accordance wilh the theory of 
P Debye and E. Hijckel, the relation may be expressed in the 
form log /~o where jc is the valence of ihe ion con- 

cerned and M is the ionic strength of the solution in which it ’s 
present, Thi-^ relation, when c\)mbined with Brdnsted's rettction- 
veJority formula, affords results for ionic reactions of varied types 
which are in actord with experimental observations provided that 
the solution.s are sufficiently dilute. 

IONIC THEORY 

Relative Strengths of Acids and Bases. — ^Although much 
recent work has lieen concerned xvith the precise signitirance of 
“active ’he classical interpretation of this as synonymous 

writh molecular coTicentration has yielded results of the greatest 
importance in the interpretation of the manifold phenomena as- 
sociated w’ith aqueous solution,® ol acirls, bases and salts (see 
SoMT'iioN ). Such sub«tunccs irre, in general, electrolytic con- 
ductors. ami in acrordaiice with ♦he theory of Arrhenius are 
ionized t<» a greater or less extent, 'The traditional view, that salt 
formation corresiKinds with the neutralization of opjiosilc quali- 
ties which tharactenze the acids and bases tcsficctivcjy. finds 
simple expression in the ionic theory, for according to this, acids 
are substances which increase the hydrogen-ion concentration of 
water, while bases have the oppo-sitr effect. In aqueous solutions, 
the concentration of the hydrogen ion is directly connected with 
the hydroxyl-ion concentration, bv the mass-action exprcs.sion 


effect is determined for the most part by the hydrion concentra- 
tion. The application of the mass law to the equilibrium betwTen 
the un-ionized acid and the corresponding ions, as represented by 

UA^ll i-A, gives 

K =-•: fli |[ A] /[HA] « (ca)V^(i — a) « ca*/(i —a) 

for the ionization constant, c being the molar concentration gf 
the acid and a the fractional degree of ionization. In spile of the 
charge.^ on the ions, this relation between the concentration of 
the at id and it-, degree of ionizatiem is in very close agreemein 
with the actual behaviour of weak or slightly ionized acids, as 
was clearly demonstrated by Wilhelm Dsiwald. The results ob- 
tained in this connection constitute in fact the strongest and most 
comprehensive evidence as yet available in favour of the quan- 
titative application of the law of mass action to states of equi- 
librium. The Ostwald dilution law does not hold for solutions of 
salts or more active (largely ionized) acids or bases Many 
chemists have indeed arrived at the conclusion that most salt? 
arc completely ionized, at all concentrations. (See also Hyorogkn- 
Ions.) 

Neutralization of Acids by Bases. — In the neutralization uf 
an acid by the gradual addition of a base, the essential reaction 
consists in the combination of hydrogen ions with hydroxyl ions 
until the concentration of both reaches the value for pure water, 
viz., 10"'^ gram-equivalents per litre (25^^), which roiiditi^u is 
shown by suitable indicators ti/.v ). The con.stancy of the beat 
of neutralization of the strong acids by the strong base.s U ex- 
plained in this way. If one ecjuivnlent of a base BOH is added to 
a solution which contains one equivalent of each of two different 
acids HAi and HA2, the relative proportions of the two adds 
which arc ueutialized afford a measure of the so-n.llcd lebtrivL 
affinities of the aiids for the base. Because of >uch differend-s 
stronger acids tend to displace weaker acids from the correspond 
ing salts. Such liisplaccmcnt effcits. however, are not always .be 
result of a difference in the affinities of the acids, tor complim- 
tions may occur in consequence of the removal of one of 
resultant substances from the sphere of :ution in the fonn of in 
insoluble solid or a volatile gas; e.j?., the displacement of niirit 
acid by the lelatively very weak acid hydrogen ‘sulphide sn 
cordance wdth aAgXOa + H2S->Ag2.S -f is directly due lo 

the insolubility of silver sulphide. The basic affinities of a pair of 
acids can in fact only be derived from a determination of ihr 


K.e 

In all dilute aqueous solutions howevei the concentration of the 
un-ionized water is iicaily constant (55.5 moles per litre). 

Accordingly in all dilute aqueou.® .solutions, whether acid, alkaline 


[H,Ol 


relative amounts which are neutralized by a base when the system 
is homogeneous. If x is the fraction of the acid HA, which is 
neutralized by the base, BOH, in the above solution, the resulting 
equilibrium can be represented by 

(i— z)HAi + (x— z)BAi « zBAi + »-HA2, 


or neutral, the )uodi]Ct of the two ion concentrations has a nearly 
constant value (lo* at 25® C.). in neutral solutions hydrogen- 
ion I sometimes called hydrion > and hydroxyl-ion are present in 
equal concent rations lO" gram-ions per litre at 25® C.). In acid 
solutions the concentration of hydrogcn-ion exceeds that of 
hydroxyl-ion; in alkaline solutions the reverse is true. Yet 
hydroxyl-ion is never completely absent from acid solutions, 
nor hydrogcn-ion from alkaline solutions, for the concentrations 
of the two ions must alway.s be so related that the ion product, 
[H+^].[OH“ J Las the constant value I0"^^ at 25® C. At 
higher temperatures the ion product increases very rapidly, attain- 
ing a value of about 60 X to' at 100® C. 

Equivalent solutions of different acids show very great differ- 
ences in the hydrion concentration. These are exhibited very 
clearly when the electrical conductivities of such solutions are 
compared or when a comparison is made of the velocities with 
which certain reactions take place when these are subjected to 
the catalyzing influence of the various acids. The two series of 
numbers show a close parallelism which finds a simple interpreta- 
tion in terms of the view that the differences between the acids 
are primarily caused by differences in their rcspiective degrees of 
ionization. The conductivity is indeed proportional to the con- 
centration of the ionized fraction of the acid and the catalytic 


and the evaluation of x, which can be effected by a variety of 
physical methods, gives up the ratio jr/(i-x» w’hich expres».r. 
the affinity ol HAi relatively to HA2. When .®uch affinity xalncs. 
referred to an acid chosen as standard, are comiNired, it i.s found 
that the acids form a serie.s which is essentially the s-anie ih<* 
series given by the relative conductivities and catalytic 
It can be showm that this experimental re.su] t is generally con.sist' 
ent with the hydrion theory of acids for the application ot the 
mass law to the equilibria which are involved in the .ibovc Mjtu 
tioned competition of two acids for a ba.se shows that the affinity 
ratio x/(i- x') is the ratio of the degrees of ionization of the 
acids. The fact that jc/fi—z) is independent of the nature ol ihc 
base is also explained at the same time. Similar considera lions 
apply lo the relative strengths of bases. At a given concentration 
their characteristic properties can be explained in tenns of the 
hydroxyl-ion concentration. Since degrees of ionization vary 
the concentration, it is convenient to eliminate the latter. Thh 
can be done by comparing the strengths of acids and bases in 
terms of the respective ionization constants. 
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CHEMICAL APPARATUS. Chemical laboratory opera- 
tions deal with gases, liquids and solids, and require for their 
ninnipulation a variety of specialized apparatus. Many of these 
find their counterpart in the home, since some of the unit opera- 
tions such as heating, cooling, solution, etc., are a necessary part 
of our daily life. There is no fundamental ^iference between the 
laboratory Bunsen or Meker gas burner and the burner on the 
conventional kitchen gas-range. Frequently, the chemist may use 
the same glassware for a chemical manipulation that is used for 
baking or cooking in the home kitchen. In general, however, he 
must conduct his work with great care, as in analytical chemistry. 
The reagents are often corrosive and may be subjected to ex- 
tremes of temperature or pressure, so that over a period of many 
yciir.s there has been devised a large number of items to facilitate 
chemical tasks. 

Since chemical reactions can take place in the solid, liquid or 
f;.iFCou.s phase a considerable proportion of laboratory apparatus 
is devoted to the processes of solution, extraction, filtration, pre- 
cipitation, evaporation, distillation and desiccation. For these pur- 
p(>^cs flasks, beakers, suction pumps, suction flasks, water-baths, 
funnels, fractionating columns and stills are employed. Gases are 
fonvcniently manipulated in drying towers, aspirator pumps, gas 
geiuTators, wa.sh bottles and connections of glass tubing including 
stopcocks. Typical analytical chemical apparatus illustrated below 
includes crucibles, weighing bottles, burettes or burets, pipettes, 
gnidiiatcs and graduated flasks. 

Different pieces of apparatus may be connected with glass, rub- 
ber nr plastic tubing. Stoppers of rubber or cork are used to 
make renewable seals at certain points such as thermometer in- 
serts or connections between tubes. There is available a complete 
selection of glass apparatus such as flasks, condensers, columns 
and 'Stopcocks comprising units of various sizes which fit together 
with cither standard taper or hemispherical (semibalO joints to 
form cns'tight and liquid- tight seals. Since this glassware may be 
arraimcd at will to perform a large variety of unit operations it 
is (;ni(lu:LUy supplanting cork and rubber stopper closures in the 
mure advanced laboratories. In order to ensure uniformity be- 
tween the products of several manufacturers the United States 
bureau of standard.s has established tolerances for these joints 
and certifies master joints of steel for their checking. Both types 
of joints may be lubricated with rubber-iietrolatum or synthetic 
( “Silicone'') greases to render the joints completely gas-tight. 

Phy.sical measurements are an important part of laboratory 
practice and a chemical laboratory may employ a variety of 
measuring instruments. Mercury or liquid-in-gia.ss thermometers, 
bimetallic thermometers, resistance thermometers and thermo- 
couples arc used for temperature measurement, whereas mercury 
or other fluid manometers and Bourdon gages are used to meas- 
ure pressures. The chemical balance is used for weighing and it is 
constructed in many modifications depending upon the capacity 
and sensitivity demanded. The spectroscope (see Spectroscopy) 
or spectrograph measures either the absorption or emission of 
liRht, and the colorimeter is used for exact colour comparison as 
in analytical determinations. Electrical measurements form the 
basis for the determination of hydrogen-ion concentrations (q.v.) 
using the pH meter, and reduction potentials are charted by the 
polarograph. Electrometric titrations as well as dyestuff indicators 
serve to determine the end-point in analytical titrimetry while 
burettes are available to measure amounts of liquids as small as 
im ml. with analytical accuracy. The index of refraction of 
determined with the refractometer furnishes a useful guide 
the purity and identity of chemical compounds, while the 
uiicroscoi)c makes it possible to manipulate and to observe beyond 
ibp capacity of the unaided eye. (See Chemistry; Analytical 

I-aboratory technique is constantly being refined and improved, 
the, manipulation of a few milligrams of scarce or valuable 
^^^icrial there has been developed a group of miniature beakers, 
flasks, funnels, etc., which is called microchemical equipment, 
if some of these are merely small-scale models of the 
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larger apparatus, others are truly novel in design and are cleverly 
adapted to ultra-precise work. A few of these are illustrated 
below. 

The following list refers to the accompanying illustrations of 
apparatus commonly used in a chemical laboratory. 

General Apparatus 

z* Spatulas and spoons, for dealing with small quantities of ma- 
terial without touching by hand. They may be made of 
(a) porcelain, (1^) steel, (c) silver or other corrosion-resistant 
materials. 

8. (a) Pinchcock or spring clip (Mohris pattern), (b) Screw 
clamp or clip (Hoffmann). 

3. (a) Bunsen burner (Tirrill type) with adjustable gas and air 
flow. (6) Maker burner for producing an intense flame Over 
a broad area. Used for heating crucibles to high temperatures. 
(e) Wing-top which slips onto top of Bunsen burner to form 
‘‘fish-tair*-shapcd flame. 

4* Water-bath and rings on tripod. The bath is nearly filled 
with water which is heated by a burner underneath. Removal 
of one or more of the rings enables any circular vessel ie.g., 
an evaporating basin) to rest in the hole of appropriate size, 
and its contents are slowly heated or evaporated. A constant- 
level device maintains the level of the water in the bath and 
obviates refilling. 

5* (a) Support with iron rings, (6) damps and (c) damp fas- 
tener (boss). 

6. Blast lamp or blast burner. Separate valves are provided for 
controlling the flow of oxygen and air which are mixed and 
fed to the gas through a central tube. The gas issuing from 
the outer sleeve forms a brush flame or a fine-pointed flame 
depending upon the adjustment of the mixture. 

7. (a) Test tube stand and test tubes, (ft) Spring-clamp test- 
tube holder. 

8 . Water- jet suction pump, for use with filter flask and either 
Buchner funnel (fig. 9) or (Sooch crudble (fig. .^3)* The 
stream of water is broken up at the jet A and entrains air 
in its passage down the tube B. This is capable of reducing 
the pressure as low as the vapour pressure of water. 

9. Apparatus for filtering by suction, (a) Buchner funnel fitted 
with a cork or rubber stoppi;r into a filter flask which is at- 
tached to a suction pump (see fig. 8) by means of rubber 
tubing. A circle of filter paper is placed on the perforated 
bottom and the material retained by it can be sucked dry, 
washed and pressed. (6) Hirsch funnel, (c) Sintered-gla» 
funnel, (d) Ordinar>^ funnel. 

10. Evaporating dish or basin (porcelain or (dass). 

z I . Casserole ( porcelain ) . 

13. Filter stand, funnel and beaker for gravity filtration. A filter 
paiier is folded so as to fit into the funnel as shown; it re- 
tains solids while liquids filter into the beaker. 

13. Mercury in glass thermometer. Numerous scales are available 
for both higher and lower temperature ranges. 

14. Drying tower. Similar in function to fig. i.Si but used where 
gases have to be passed through a granulated solid. 

15. Wash-bottle for gases (Drechsel pattern). If the gas Is 
bubbled through the liquid it can be freed from one or more 
impurities, e.g., it can be dried by passage through concen- 
trated sulphuric acid, or freed from carbon dioxide by a solu- 
tion of sodium hydroxide. 

x6. Aspirator bottle. A cork carrying a tube is inserted into the 
top opening while a stopcock may be attached to the lower 
opening and the bottle is filled with water. Dn opening the 
storKork, water will flow out and this will draw air throufdi 
the tube which may be attached to any other apparatus. 

17. Kipp gas generator. Hydrochloric add (HCl) is allowed to run 
down the central tube and rise so as to act on the iron sul- 
phide: if the tap is open hydrogen sulphide gas (HtS) is ex- 
pelled by the pressure of the **head” of add; when the stop- 
cock » closed the gas forces the add into the top bulb and no 
more gas is produced. If marble (calcium carbonate) is used 
instead of iron sulphide, carbon dioxide (COs) is obtained. 
It may also be used to generate hydrogen gas by zinc metal 
and dilute sulphuric acid. 

z8. Desiccator. Concentrated sulphuric acid, granular caldum 
chloride or other desiccant is kept in the bottom ; the material 
to be dried is spread on a watch-glass or evaporating dish 
resting on the gauze or on a perforated porcelain plate. An 
accelerated drying effect is produced by evacuating the doicca- 
tor through the stopcock tube by means of the suction pump 
shown in fig. 8. 

Z9. Separator^' funnels; (a) pear-shaped— also called a dropping 
funnel; and (b) cylindrical. If ether has been used to extract 
an organic substance from water, two layers are formed and 
the lower (aqueous) layer can be run off. Similarly, if chloro- 
form had been used instead of ether, the lower layer would 
be the chloroform extract. 

20. Pestle and mortar (of porcelain). 






CHEMICAL APPARATUS 


347 



^3 from LOUIS PIESER, oEXPCIk MENTS IN 0R9ANIC CHEMISTRY,* COURTESY P. C. 
HUTii ft COMPANY 


Figs. 22-37. — CHCMJCAL AlPFAIIAtUS used for analysis 

21. Watch-glass for covering beakers while evaporating liquid. 
It is usually supported on glass U-shaped rods hung on the 
wigt* of the beaker. 

^\^»Pcocks or taps, (a) A half turn shuts off the flow. (6) 
Three-way oblique bore plug. A half turn connects the lower 
limb with the left hand tube, (c) T-borc stopcock. 

23. Distillation with a fractionating column. The liquid in the 
round-bottom flask is boiied and the vapours pass through 
the column where partial condensation occurs. The reflux 
liquid washes the ascending gases which then pass into water- 
cooled condenser where they are condensed to a liquid. A ther- 
mometer indicates temperature of the condensing liquid and an 
adapter leads to receiver which is an Erlenmeyer flask. 

^PP^ratus Used in Analysis 

4- trudble and Ud made of porcelaini quarts or platinum. Used 
i“r Igniting predpiutes. 


35. Clay triangle for supporting crucible on tripod or ring. 

36. U-tube. May be filled with granulated soda-lime to absorb 
carbon dioxide, or with pumice soaked in sulphuric add to 
absorb water vapour. The ground-in stopcocks can be turned 
to shut off connection with the outer air. 

37. Absorption bulb (Turner). Used for the absorption of carbon 
dioxide formed by the combustion of steel in oxygen. The 
stopper may be rotated so as to close both openings after 
the combustion has been completed. 

38. Weighing bottles, for protecting material from the air while 
it is being weighed. A portion of the contained substance is 
shaken out and the whole reweighed, the amount of material 
thus taken being the difference in weight. 

39. Wash bottle. A fine stream of water (or organic solvent) can 
be directed where required. 

30. Dropping-bottles, (a) By slightly pressing the rubber nipple 
and releasing the pressure, a few drops are drawn up in the 
glass tube and can be squeezed out one at a time when the 
nozzle is withdrawn, (b) Liquid flows along the capillary 
tube at A when the bottle is tilted, and a drop falls from B, 
air entering through another channel at C. Used chiefly for 
indicators (q.v,). 

31. Graduate or measuring cylinder. 

32. Burettes in stand. Used for titrations. The volume of liquid 
delivered is accurately read on the graduated scale (see 
Chemtstry: Analytical Chemistry). 

33. Gooch crucible with rubber cone, glass adapter and filter flask. 
The bottom of the crucible is perforated with small holes, 
and a mat of asbestos is formed on it by pouring in a pulp 
of asbestos and water, sucking it nearly dry and completely 
drying it in the oven. Used for filtering, washing, drying and 
weighing precipitates. 

34. Volumetric flask. Contains the stipulated volume when filled 
to the mark with a liquid at 20*^ C., the temperature at which 
it was calibrated. Used for preparing **standard” solutions, 
ije., solutions containing a definite quantity of solid dissolved 
in an exact volume of solution. 

3$. Mouth blowpipe; used for directing a small flame jet onto 
the substance being analyzed (usually supported on a block 
of charcoal). 

36. Crucible tongs; may be tipped with platinum lor refined work. 

37. Pipettes (not to scale), (a) If filled exactly to the mark by 
suction it will then deliver the stipulated volume oh draining 
for 15 sec. after continuous flow has ceased, (b) Can be used 
for gradual addition of small quantities which are read off 
on the scale. 

38. Graduated conical centrifuge tube for measuring small volumes 
of centrifuged solid or liquid at the bottom. 

39. Electrically heated oven with thermostatic control for drying 
precipitates to constant weight. 

Special Apparatus 

40. Soxhlet extractor. The material to be extracted is placed in a 
*'thimblc'' of filter paper. Ether or other volatile solvent is 
boiled in the flask and passes through the side tube A to the 
reflux condenser C. The condensed liquid drops into the 
thimble where it accumulates until it reaches the level of the 
top of the side arm B, and then siphons over into the flask. 
Several complete cycles are permitted to occur before the 
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Shown In iIm rolatlonihip to « ton-oont plooo pro: A. Poroololn flltor itlok 
for luoklno liquids away from solids. B. MIoroflltar boakor. C. SIniarod Glass 
funnai. 0. Mlorocantrlfuga tube. E. Walghlng tuba (for protaoting sample 
In boat from air during weighing. F. Mlorooombustlon boats (small and 
medium sUa). G. 1-ml. poroalain oruolbla. H. 1-ml. glass beaker. 

solvent flask is disconnected and the solvent evaporated to 
leave the extracted material. 

4Z. Mercury manometer for vacuum distillation.^. The left-hand 
tube is completely filled with mercury as shown. When the 
side tube is connected to a system being evacuated the level 
in the left-hand tube drops while that in the right-hand tube 
rises, and the difference in height between the tops of the two 
mercury columns indicates the pressure in the system in milli- 
metres of mercury. 

4a Mercury vapour diffusion pump for producing high vacuum. 
The high velocity jet of mercury vapour permits diffusion 
of the other gases in the system into it. These are then re- 
moved by the fore pump after condensing the mercury in the 
coiiden.ser. 

43. Hydrometer for determining the specific gravity of liquids. The 
instrument is floated in the liquid and the point on the scale 
in the stem coinciding with the surface level of the liquid 
indicates the specific gravity compared with water. A ther- 
mometer in the lower portion indicates the temperature of the 
liquid at the same time. Usually the liquid is brought to some 
specified temperature before the specific gravity is determined. 

44, Microchemical equipment. (K. B. Ho.) 

CHEMICAL ARTICLES. The main article Chemistry 
bcludes a general survey of the History of Chemistry ^ and also 
deals comprehensively with the various branches of this science; 
viz., Inorganic, Organic, Physical and Analytical Chemistry, These 
and their practical applications are treated in fuller detail in the 
chemistry articles appearing in this encyclopaedia. There are 
articles elucidating fundamental ideas and definitions and explain- 
ing chemical changes; e,g,, Agios and Bases; Atom; Combus- 
tion; Elements, Chemical; Molecule, Chemical; Oxida- 
tion AND Reduction; Reaction Kinetics. Atom: Atomic 
ITeigA/j conteins a list of the elements; these arc described, 
with their chief compounds, in separate articles. There are also 
separate articles on the more important compounds, e,g., Am- 
monia. The compounds of carbon, apart from the simple ones 
treated under the separate headings (such as Carbonic Acid and 
Carbonates; Carbonyls, Metal; etc.), are dealt with in the 
organic chemistry articles. 

Organic Chemistry, a main sub-scction of Chemistry, includes 
a historical introduction followed by a general survey of the sub- 
ject. Chemistry also includes an account of Ultimate Organic 
Analysis, There are, besides, articles explaining the structure and 
synthesis of carbon compounds, e,g,. Isomerism and Stereo- 
chemistry; and processes and reagents are described under 
Hydrogenation; Grignard Reagents; etc. The various types 
and classes of compounds are dealt with in Azo Compounds; 
Alkaloids; Alcohols; Esters; Ketones; Camphor; Purines; 
etc. Separate articles are devoted to the more important sub- 
groups and members of these classes, e.g,. Butyl Alcohols; 
•Alcohol (ethyl alcohol); Benzene; Chloroform; Pyridine; 
etc.; many being of industrial and medical importance. The 
chief substances present in living matter are treated under 
Carbohydrates; Chlorophyll, Chemistry of; Prcheins; 
Resins: Natural and Synthetic; etc.; and several organic acids 
have separate headings; e.g., Acetic Acid; Oxalic Acid; Phenol 
OR Carbouc Acid; Uric Acid. Dyes and pigments are dealt with 
in Dyes, Natctial; and Dyes, Synthetic; and under various 


headings such as Alizarin; Gluoosides, Natural; Ikdico; 
Ochres; etc. 

The physical chemistry articles include Adsorption; Assocu- 
tion; Catalysis; Hydrogen Ions; Photochemistry; Valence; 
Thermodynamics;’ etc. The industrial processes arc treated in 
Chemical Engineering; Coal Tar; Distillation; Explosiv'es; 
Sugar: etc.; and under the separate headings of the various im! 
portant elements and compounds. There is a large collection 
of diagrams of apparatus used in a chemical laboratory under 
Chemical Apparatus, and the methods of chemical analysis arc 
described in Chemistry: Analytical, which includes Inorganic 
(qualitative and quantitative), Ultimate Organic and Gas Analy. 
sis; and in Flame and Indicator. There are also short articles 
interpreting old-fashioned names and dealing with various theories 
of the alchemists; e.g., Alchemy; Aoua Regia; Elixir; Harts- 
KORN, Spirits of; and Vitriol. 

CHEMICAL ENGINEERING. In 1880 in London a 
group interested in chemical engineering as a new branch of engi- 
neering endeavoured to found “a Society of Chemical Engineer^:” 
but were too limited in number for the society to become a 
reality. However, George E. Davis gave a series of lectures in the 
Manchester Technical school in England in 1887, later embodied 
into a handbook which was of great value in those early years 
and was certainly the forerunner of modem chemical engineer- 
ing, though the treatment was mostly qualitative. In thi.s work 
Davis placed much emphasis upon what later were calleJl unit 
operations and their importance in the chemical industry; he also 
stressed that tlie chemical engineer must have a wide know'^edge 
of chemistry, physics, mechanics and materials of construction. 
Davis pointed out that the problem of corrosion is one of the dis- 
tinctions between chemical engineering and other engineerini? 
fields and stressed how destructively this acts upon the materials 
used for building chemical plants. 

In the United Slates the first curriculum in chemical engineer- 
ing was established at the Massachusetts Institute of Technology, 
Cambridge, IVIass., in 1888. William H. Walker joined this insti- 
tute in 1903 and with his colleague, Warren K. Lewis, dcveloocd 
the unit operations technique for classifying and presenting chem- 
ical plant operational data. These two men first taught the sub- 
ject as a foraial course in about 1911 ; the tenn “unit operations ’ 
for these unitary phy.sical changes was suggested by Arthur D 
Little about 1914. This concept of unit operations was extended 
by research and teaching by W. H. Walker, W. K. Lewis and 
W. H. McAdams and embodied in their book entitled Principles 
of Chemical Engineering first published in 1923 and revised sev- 
eral times thereafter. It made chemical engineering an exact and 
quantitative division of engineering by its formulation of laws 
and its interpretation of data. 

In 1950 an excellent book appeared by G. G. Brown et al., called 
simply Unit Operations which showed how this phase of chemical 
engineering had developed in the 50 years after Davis. In consid- 
ering the development of chemical engineering the Chemical Eth 
gineers Handbook edited by John H. Perry also had a wide influ- 
ence as it presents the quantitative formulas, their derivations and 
the tabulation of data required by modern chemical engineers. 

The chemical aspects of chemical engineering were never com- 
pletely lost sight of in the development and education of the 
chemical engineer. Gradually the interests of the chemist gravi- 
tated more to the laboratory functions and teaching. Starting 
about 1930 in the United States much more emphasis was placed 
upon the chemical changes for chemical engineers. As the unit 
operations conc^t for the physical changes had been so success- 
ful, the term unit processe.s was suggested by P. H. Groggins in 
1928 for the corre.sponding chemical changes. 

Chemical engineering owes much to the presentation of the 
unitary aspect for both its physical and chemical changes; this led 
to the elucidation of general [irinciples both from research in the 
laboratory and from observation in the plants. Thus, quantitative 
principles were evolved pertaining to the entire chemical industry. 

Function or Work.— -The chemical engineer has as his held 
the industries where the making of chemicals or chemical change 
is commercialized. These are called chemical process industries. 
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Here the chemical engineer is largely rmoved from the labora- 
(^ory to the plant, leaving to the chemist the laboratory for con- 
trol, research and teacl^ng. The chemical engineer frequently 
carries on research for new chemical processes or for improving 
processes, though the initial laboratory investigation is usually 
reserved for the chemists. However, the chemical engineer takes 
n process from the laboratory through the pilot plant where he 
checks the equipment needed by actual trial; he then completes 
the design and installs the large-scale equipment in a manufac- 
turing establishment. He runs the factory and the industrial chem- 
ical processes; the latter is probably the area that employs the 
greatest number of chemical engineers. 

An increasing number of chmical engineers at mid-2oth cen- 
tury were using their chemical engineering training as a founda- 
tirm for sales, sales service and management. The over-all func- 
tion of the chemical engineer is to run the chemical process indus- 
try in all its phases. 

Physical Changes or Unit Operations*— Occasionally in the 
manufacture of a chemical the processes involve only unit physi- 
cal operations with no chemical change taking place, as. for 
instance, in the rectification of impure alcohol, the distillation of 
petroleum into its various constituents or the crystallization of a 
pure salt from a mixture. As a rule, however, the unit operations 
Muh as mixing, heat transmission or flow of fluids are tied up 
intimately with the chemical change. The names of the principal 
unit operations following Perry’s arrangement are: 


P'Igw of fluids 
iic.'ii irausmissioii 
l.vHiM^iratioD 

i)ivtillation and aublimatioa 
(i:is altsfirption 

Solvi'nt extraction and dialysis 
lJumidification and cooling 


8. Drying 
Q. Adsorption 
so. Mechanical separationa 
SI. Size reduction and aixe enlargement 
la. Mixing of material 
T3. Higb-prcMure technique 
14. Movement and storage of materials 


lirown's classification of the unit operations is newer and more 
scientific. In it the individual physical changes are arranged 
under solid.s, fluids, separation by mass transfer, and energy and 
m.iss transfer rates. Both Perry’s Handbook and Brown’s Umt 
Operations should be consulted for the quantitative data for 
chemical engineering unit operations. 

Chemical Changes or Unit Processes*— Unit processes can 
be defined as the carrying on of a chemical change in an eco- 
nomical way in a manufacturing establishment. It is much more 
difficult to develop the unitary aspect of a chemical change be- 
cause uf the much greater complexity and the larger number of 
variables involved. However, the distinction between chemical 
reactions in the laboratory and the unit process in the factory is 
important because it involves large-scale equipment and econom- 
ics as well as unit operations. The principal unit processes are 
listed as follows: 


Kinetics and Catalysis. — ^Because he Is of necessity interested 
in the cost of his products, the chemical engineer is always con- 
cerned with the kinetics of the reaction ; that is, the time required 
for a chemical reaction to proceed to a given extent. If this time 
needs to be reduced he turns to the use of catalysts to speed the 
course of the reaction. Indeed some of the most important work 
done by the. chemical engineer in making chemicals at low cost 
for the consuming industries and the public has been in just such 
applications of basic physical chemistry to industrial chemical 
changes. In 1914 more suitable catalysts were discovered which 
increased the rate of the formation of ammonia. These reduced 
the cost of manufacturing ammonia and made it the basis of the 
present satisfactory condition of the world supply of nitrogen 
compounds. Ammonia could then be employed for the manufac- 
ture of many other nitrogen compounds, for fertilizers, exfdo- 
sives, resins, dyes and countless other applications. The kinetics 
of the reaction have a direct influence upon the expenditure for 
the equipment. If a given reaction can be made to proceed in 
one-half the time previously needed, it will require smaller equip- 
ment, and hence a decreased investment of capital for a plant to 
manufacture a required tonnage. 

Eguilibrium. — ^Likewise the chemical engineer is economically 
interested in how far a reaction will go, or its equilibrium. He 
will take advantage of the basic laws of physical chemistry, for 
instance that of mass action, to allow him to attain more favour- 
able equilibrium conditions for a given reaction. This will influ- 
ence the cost of the materials that enter into the making of a 
chemical such as ammonia or sulphur trioxide. If it is of sufficient 
interest, extensive equilibrium studies will be undertaken to deter- 
mine the exact conditions of temperature, pressure and propor- 
tion of reactants that will furnish the most favourable result. 
Indeed these results will often be plotted as curves against the 
important variables. As was done in the case of ammonia, the 
chemical engineer will increase the pressure, following the prin- 
ciple of Le Chatelicr, if there is a diminution in the relative 
number of molecules in the product. The higher pressure will 
cause a higher percentage of conversion of reactants to ammonia. 
On the other hand, this entails more expensive equipment to 
withstand these higher pressures. One of the functions of the 
chemical engineer is to balance the advantage of getting the more 
favourable equilibrium conditions against the expense entailed for 
both equipment and operation under this higher pressure. 

Yields and Conversions. — ^The operational efficiency of chem- 
ical plants is interpreted in terms of the yield and conversion. 
These terms may be defined as follows: 


Peroentige sridd *■ 


^ molet of main product 

moleft of main product equivalent to net dhappearaM 
of chief reactant 


1 r nmliustion 

2 Oxidation 

s Neutralization 

4 Silicate formation 

5 Cdusticiziition 
^ Mi^trolysis 

7 iHjuhle drcompoaltioiL 
S t'dlt iiia'ioQ 
0 Dehydration 
TO. Nitration 
IT- rsterificAtioo 
I: Kt'dut'lion 
T 1 Atniimnolyiii 
T 4 - lialogcuation 



90 . CondenMtion 

ax. PolymerixatioD 

99 . Diaxotizatioo and coupliag 

93. Fermentation 

94. Pyrolyiis or cracking 

95. Aromatisation 

96. Isomeriution 

97 . Acylation 

98. Oko reaction 


Hydrogenation 

Alkylation 

Friedel-Crafta 


These unit chemical changes all have certain aspects in common, 
such as kinetics, equilibrium, reactants, equipment, material bal- 
i^nces and energy balances. In presenting the chemical changes, 
^he basic fundaments should be arranged under these divisions 
lor all reactions or for all unit processes. In research, advanced 
study and in the details of industrial application there are enough 
oiHerences to require a more detailed classification under the 
>^spcctive unit processes. There is no need to divide any unit 
Pi^ocess into the traditional inorganic and organic changes. For 
example, nearly the same conditions and equipment with a varia- 
^pn in reactants and catalysis have enabled an ammonia plant 
vinorganic) to be converted into a methanol (organic) establish- 
^ent. The yields and conversions and other cost factors must 
^ways ^ considered. As researdi progressed a more quantitative 
foundation was placed under the respective unit processes. 


^ moles of riaIo oroduct 

Considering the synthesis of ammonia at 300 atmospheres and 
500^ C. the yield is frequently about 98% while the conversion 
will be limited by the equilibrium figure of about 20%. This 
means that 80% of the charge does not react and must be recir- 
culated. Somewhat similar figures prevail for the methanol 
synthesis. 

The aim of the chemical engineer, concerned with the cost, is 
to have the conversion figures approach or equal the yield as 
closely as possible. This is, of course, not feasible with the am- 
monia reaction because of the low equilibrium results. As a cor- 
ollary of the low ammonia and methanol conversions, larger 
equipment is required than would be necessary were the conver- 
sion figures nearer to those of the yield. 

Plow Sheets. — ^The demand for a gra^fliic and accurate presen- 
tation of a process led to flow sheets or flow diagrams. In these 
the raw materials are subjected to a co-ordinated sequence of 
unit chemical changes or unit physical changes to make the re- 
sulting product with or without by-products. These depict the 
flow and expenditure of material, energy, time and labour. The 
energy should include that for power, heat and chemical change. 
These flow sheets may be simply block type (fig. x) or diagram- 
matic (fig. 3). In the latter the separate parts of the diaipram 
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simulate the apparatus needed for the re$i)ective units. More 
complex or more complete flow sheets are elaborated as the work 
proceeds from the initial concept of the process until the final 
flow sheets become the basis for construction with each valve and 
pipe as well as all equipment drawn in with the proper size and 
position. Such flow sheets represent on paper the chemical en- 
pneer’s concept of a given process as a summation of unit proc- 
esses or chemical changes and unit operations or physical changes 
necessary to convert the materials into the finished products. 

Material Balances , — ^In the economical design of any process, 
the amount of raw materials entered should be balanced against 
the materials leaving the process, with any chemical transforma- 
tions calculated and taken into consideration. Such a balance 
shows at once any losses and may lead to reduced cost or point 
the way for proper investigation to reduce or remove such losses. 

Energy Balances, — Similarly, such comparisons are made for 
energy by equating all energy entering a process against that leav- 
ing, taking into consideration any energy transformation in or out 
of the process. Much of the cost-reducing action of the chemical 
engineer is connected with his use of these two balances of mate- 
rial and energy. Indeed many flow sheets have as an essential 
part of their presentation the determination of these two balances 
fig. 2). 

Pilot Plants,— Mitt the chemist has worked out a process in 
the laboratory on the test-tube scale, it should be turned over to 
the chemical engineer for his quantitative design and for his 
operation on a pilot-plant scale. The pilot plant should be a small 
replica of what the designing engineer juclges the large plant will 
be like. Here all phases of the unit chemical processes become 
intimately connected with unit physical operations. Although the 
chemical changes have been studied in the laboratory, and the 
best calculations and most suitable designs made, it is only in the 
pilot plant that they can be checked. Thp experienced chemical 
engineer, knowing with what materials he will deal in his process, 
designs the pilot plant to have minimum corrosion. He must test 
these conditions, however, in the pilot plant as well as investigate 
the application of the unit operations of heat transfer, mixing, 

, distillation, filtration, etc. on this small-scale replica equipment. 

The chemical engineer determines in the pilot jjimt whether his 
I design is efficient and if not, makes the correction on a small 
I stale. One of the characteristics of the chemical process industry 
; as run by the chemical engineer is the extensive use of pilot 
! plants for precisely this determination. Indeed, in the develop- 
*iipnt of a new process or improvement of an old process, ^e 
I pilot plant is frequently the most important factor in ensuring 
I success in the tmdertaking. 

Materiali of ConstnactiofiR — Since corrosion of materials of 
I ^construction is caused by chemicals, its avoidance is one of the 


most important principles in the design, operation or improve- 
ment of most any process in the chemical field. The proper 
choice of materials of construction offers the experienced chemi- 
cal engineer an opportunity to design and supervise a chemical 
plant in a manner that will save costly breakdowns and repairs. 
Here great progress was made in discovering and applying many 
new materials of construction in the chemical plant. Among such 
can be named carbon of various tyixss, synthetic rubber, new 
resins, new plastics and new alloys such as improved stainless 
steels. Likewise reductions in the price of long known but still 
cosUy metals, such as tantalum, were helpful. Because of this 
corrosion, the chemical engineer frequently designs equipment not 
according to a minimum for mechanical strength but with safety 
factor si^ciently large to allow for unavoidable corrosion. 

Design and EquipmentR — ^In the field of chemical engineer- 
ing design, the type of equipment employed is of utmost impor- 
tance as it is in dl engineering. While almost all chemical engi- 
neers arc concerned with design and equipment in certain phases 
of their work, a few work exclusively wi^ the design and build- 
ing of equipment. On the other hand, much of the progress in 
the chemical process industries is dependent upon improvements 
in the design of equipment. For large-scale operations the change 
from batch to continuous processes is an important step in the 
reduction of costs and in t^ maintenance of uniformity of qual- 
ity. The use of pipes or towers in carrying on continuously the 
various steps required for manufacture in the petroleum industry 
has been one of the most important aspects of the large-scale and 
low-cost manufacturing as practised in this industry. The use of 
such equipment became more widespread in other phases of 
chemical processes as exemplified by ^e manufacture of a num- 
ber of chemicals in continuous pipe autoclaves such as are used 
in one of the steps in making phenol from chlorobenzene. 

Chemical Process IndtsstriesR— -This classification, frequently 
used by the chemical engineer, was evolved out of the older ap- 
plied or industrial chemistry. Under this designation an industry 
is classified by the chief product or classes of products from the 
industry such as rubber, alkali, plastics, petroleum, ceramics, ce- 
ment, glass, electrolytic industry, nitrogen industiy, paint, leather, 
vegetable oils, fats, pulp and paper, soaps, synthetic fibres, inter- 
mediates and dyes, organic chemicals and many others. It is ^e 
chief function of the chemical engineer to run these industries, 
design, improve and operate them. He naturally takes the basic 
principles involved in the physical changes or unit operations Md 
chemical changes or unit processes and applies these to a specific 
industry in order to give better service to the consuming public 
by improving the quality and reducing the cost of his product. 

WaitesR — ^The discharge of industrial wastes into the air, 
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streams or on the land is objectionable, and often subject to 
stringent legislation. The reduction or elimination of such wastM 
is often a highly specialized problem requiring a chemical engi- 
neer experienced in the particular industry to handle this ade- 
quately and economically. 

Safety and Fire Protection* — ^In the operation of any of the 
chemical process industries the safety and protection of the plant 
and workers is a part of the responsibility of the chemical en- 
gineer. In many cases insurance companies hire chemical engineers 
to aid them in the introduction of safety and protection pro- 
cedures in the plants they insure. 

Process Control and Instrumentation* — ^The chemical in- 
dustry is one of the leaders in the use of instruments to reduce 
labour in the operation of its processes and to insure the main- 
tenance of the conditions required to produce products of high 
quality and low cost. The use of instruments was greatly ex- 
panded when the chemical engineer turned from batch processing 
to continuous processing. New instruments were developed by 
manufacturers which even show initial trends in any changes, 
physical or chemical, and take means to correct these trends if in 
the wrong direction. The emphasis in instrumentation is more 
upon actual process control than upon simply the recording of 
temperature, pressure or other variables important though these 
latter still are. 

Accounting and Cost Finding* — ^As an engineer is con- 
cerned with the making of useful products at a low cost in order 
to insure wide consumption, the economics of this process are 
constantly his responsibility. Any number of chemical companies 
take chemical engineers and train them specifically in accoun^g 
methods for the most efficient control of costs. As the chemical 
engineer, unlike the chemist, is always involved in the competi- 
tive production of his product, broad principles of economics as 
well as the details of his costs are an important part of his 
responsibility. 

Plant Location* — ^Before the installation of any process, the 
proper location of the plant must be determined. This involves 
not only the sources of raw material, fuel and power but also 
labour supply, markets, transsportation facilities and any local 
restrictive laws. Particidarly in the chemical process industries, 
water resources are a decisive factor in the selection of a plant 
site. Frequently a chemical plant engaged in the manufacture of 
paper, plastics, dyes, intermediates or the like, will use many 
times the amount of water employed by the city or small town 
in which the plant is located. To save costs in the utilization of 
water, chemical plants find it necessary to have multiple supplies 
of varying purity according to the need. This may range from 
the use of surface water for sanitation to deep well water for 
cooling or ffistilled or deionized water for the making of pure 
chemicals. 

State Registration* — ^In order to maintain standards and pro- 
tect the public from untrained engineers, many states enacted 
laws with requirements for registration. Such registration is based 
on education, experience and examinations and is required when 
the public is involved in the work of the engineer. The require- 
ment that engineers be registered is becoming more widespread. 

Professional Societies* — ^In order to help continue the pro- 
fessional and technical growth of the chemical engineers and to 
facilitate exchange of information particularly in newer fields, 
professional societies are essential. They continue much of the 
educational work begun in the universities. 

Among such professional societies is the American Institute of 
Chemical Engineers, founded in 1908. The institute has various 
classes of membership graded according to the experience and 
training of the chemical engineer. It publishes Chemical Engi- 
neering Progress, The Institution of Chemical Engineers of Lon- 
don, a comparable organization, publishes its Transactions. 

The American Chemical society embraces both chemists and 
chemical engineers and includes not only the theoretical funda- 
mentals but also the application of chemistry. 

RmiKMnaibillty«----The main responsibility of the chemical en- 
gineer is to run the chemical process industries. This responsi- 
IttUty is also directly connected with a larger contribution to 


society in supplying the products of the diemical industry at 
reasonable costs and with an ever-increasing field of application. 
The reasonable cost is realized through the competition between 
chemical engineers in different companies or different iflants of 
the same company. 

BiBUOdtAPHY,-- G. E. Davis, Handbook of Chemieal Engfneennz 
9 vol. (1904) ; John H. Perry, cd. Chemical Engineers^ Handbook 
3rd edition (1950) ; William H. Walker, Warren K. Lewis, William 
H. McAdams and Edwin R. Gilliland, Principles of Chemical £n. 
gineermg, 3rd edition (X937); George Granger Brown et al„ VtiH 
Operations, (19S0) P. H. Groggins, Unit Processes in Organic Synthesis 
4th edition (1951); E- Norris Sbreve, Chemical Process Industries 
(1945) ; Olaf A. Hougen and Kenneth M. Watson, Chemical Process 
Principles, % vol. (i947) ; C. C. Furnas, ed. Rogers Manutd of Indus-- 
trial Chemistry, 6 th edition, 2 vol., (1942): Rasmiond E. Kirk and 
Donald F. Othmer, eds.. Encyclopedia of Chemical Technology 
(1947) ; "Chemical Engineering Series” of McGraw-Hill Book Com* 
pan y. (R. N. S.) 

CHEinCi^ EQTXlLIBRnJM. A chemical reaction may, 
under appropriate conditions of temperature, pressure and con- 
centration, proceed not to completion but to a state of balance 
between all the reactants and products. The incompleteness of the 
reaction is caused by the fact that the reaction is reversible; 
by the fact that, the products of the reaction in one direction, as 
soon as they begin to form, begin to react to produce the original 
reactants. A balance, called equilibrium, is attained when the two 
opposing reactions go on at equal rates; there is then no net 
change in the amounts of the substances involved. A change in 
temperature, pressure or concentration may temporarily upset the 
equality of ^e two rates so that one reaction gains over the ether 
until equilibrium is again established. 

It is not easy for a reader unfamiliar with chemistry to visual- 
ize simultaneous, opposing chemical reactions; so it is well to 
begin with a more “physical** equilibrium, that between a liquid 
and its vapour. The change from one to the other is quite re- 
versible; liquids evaporate and va^iours can be condensed to 
liquids. But if some liquid is introduced into a large, evacuated 
vessel, held at constant temperature, molecules rapidly pass from 
the liquid into vapour, until they reach a certain concentration, 
or pressure, at which the number evaporating per second per 
square centimetre of surface is just balanced by the number of 
vapour molecules being recaptured by the liquid per second per 
square centimetre. If some of the vapour is pumped out, the two 
rates are thrown temporarily out of balance; evaporation pro- 
ceeds at the previous rate while condensation is reduced, but this 
difference of rates builds up the concentration of vapour till the 
balance is again restored. A rise in temperature brings about a 
new equilibrium, because the molecules are all made to move 
faster, making it easier for them to escape from their mutual 
attraction in the liquid and requiring a higher concentration of 
them in the vapour to restore equilibrium. The essential test for 
a state of equilibrium is the ability of the system to readjust so 
as to neutralize, so far as possible, the effect of the change. This 
general principle is known as the theorem of Le Chatelier. It 
applies not only to a physical equilibrium, such as that between 
liquid and vapour, but equally to a chemical equilibrium, such as 
that between calcium carbonate, CaCOj, and its decomposition 
products, solid calcium oxide, CaO, and carbon dioxide gas, CDs, 
the chemical equation for which is, CaCOs ■» CaO + COs. The 
reversibility of the reaction is proven on the one hand by the de- 
composition of limestone by heating in a lime kiln and, on the 
other, by the ability of CaO to absoib CO9 at ordinary tempera- 
tures. The reversibility of a reaction is often indicated by writinK 

double arrows with the equality sign, thus often abbreviated 


to 7^. These representations should not obscure the significance 
of ^e equality sign, which is the conservation of atoms an^ 
masses. The two reactions arc complete under the respective con^ 
diUons just stated, but this reversibility indicates that 
intermeffiate conditions under which equilibrium is possible. 1 
relation between temperature, t, in degrees Centigrade, and equ - 
librium pressure, P, in atmospheres, for this particular equia 
riumjs as follows: 


t S43 855 869 904. 937t 

^ 045 0.53 0.67 x.xfi x*77 
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An equilibrium involving two or more visually detectable and 
mechanically separable phases, solid, liquid or gas, is called a 
heterogeneous equilibrium; one eaisting within a single phase, 
either liquid or gas, is a homogeneous equilibrium. As an example 
of the latter we may consider the partial ionization of acetic acid 
into charged ions, according to the equation, HCtHiOs 
H > + CfHaOa**. If one gram-molecule, or mole, of the acid is 
dissolved in one litre of water, at 25^ C., equilibrium is reached 
almost instantly with 0.0042 moles each of H+ and CiHaOa" and 
0.095^ moles of un-ionized acid. If a little sodium acetate is 
added, which ionizes almost completely into Na+ and C2H5O1-, 
the rate of reaction to the left is increased but the reaction to 
the right proceeds as before; consequently, the concentration of 
the is quickly reduced to such a value that the rates are 
again equal. Similarly, the addition of H+ from another source, 
such as hydrochloric acid, would reduce the concentration of 
C':H302‘“ to a new equilibrium value. Dilution of the solution 
with water would diminish the rate of collision and recombina- 
tion of the two ions until enough additional ions arc formed to 
enable their rate of recombination again to equal their rate of 
formation. The fraction of the acid existing as ions is therefore 
increased by dilution. 

These relations may be given an approximate quantitative 
formulation. The number of moles of acetic acid per litre decom- 
posing per second into ions depends, at any one temperature, 
only on its concentration, which is eustomarily cx|)ressed by the 
fonnula in parentheses. The velocity of the reaction to the right, 
I'l, is vi — ki (UC2H302) where kx is the constant of proportion- 
ality. TTie velocity of the reaction to the left, V2, is similarly 
given by (H+)(C2H302“"). At equilibrium, Vi =» Vt\ 

therefore (H+)(C2H302-)/(HC2Ha02) - kx/h « K, the equi- 
librium constant. Its value for acetic acid can be obtained from 
the set of equilibrium concentrations previously given, as 
].S X 10*^®. This constant expresses the strength of the acid and 
IS valid for any set of concentrations at 25® C. In a solution of 0.1 
mole of acetic acid per litre, for example, (H+) « (C2Hs02‘“) 
and (HC2H3O2) is still approximately o.i; therefore, (H+)* « 

T S X lO"*® and (H *') ■■ 1.3 X io~*. Again, in a mixture of an 
equal number of moles of HC2H202 and NaC2H302, (HC2Hs02) 
(C2H302”") and hence (H+) « i.8 X io“®. We thus have the 
means, by altering the relative amounts of acetic acid and acetate 
ion, of establishing any desired acidity through a wide range. 

The following examples illustrate equations for equilibrium 
constants corresponding to equations for chemical reactions. 

aSO, - aSO, + 0 , (aU gases) : — --K 

Since the concentration of a gas is proportional to its partial 
pressure in a gas mixture, this equilibrium may also be expressed 

in terms of partial pressures, ^ 802^0 a/^BO« ^Kp, 

CO2 + C (soHd)-2CO; (CO)V(C02)-A:orP*co/Pco,*^P 

N'ote that the concentration of solid carbon is not susceptible to 
change and therefore need not be expressed in the equilibrium 

equation. 

3Fe (solid) + 4H2O (gas) - FcaOa (solid) + 4H, (gas) 

(0H)2 (solid) - Ca++ -I- 2OH-; (Ca++)(OH-)* - K 
Ihe effect of total pressure upon an equilibrium involving gases 
to favour the state with a smaller number of gas molecules. 
Ihus, in the following equilibria, H2 + 1 * ■■ 2HI, 2SO2 -f (>2 ■■ 
2SO3, Na + 3H2 « 2NH2, CO2 + C (solid) « 2CO, increasing the 
total pressure would have no effect upon the first; it would shift 
toe second to the right, the third still more to the right and 
the fourth to the left. Each effect can be calculated quantita- 
from the expression for the equilibrium constant and the 
t'ondition that the total pressure is the sum of the partial pres- 
sures. 

^ temperature upon an equilibrium depends upon 
absorbed or evolved when the reaction occurs under 
QuiJibrium conditions. If a vessel containing an equilibrium mix- 


ture is transferred from a lower to a higher temperature, heat 
will, of course, fiow into the mixture, and it will ^ift the equi- 
librium in that direction which absorbs heat. In the reactions, 

H+ -1- OH- ■= H2O + 13.7 kg.cal., 

N2 + 3H2 — sNHa + 24.0 kg.cal, 

H2 + 12 (gas) «» 2HI — 2.8 kg.cal, 
the equilibria are shifted by rising temperature in favour of the 
substances on the left-hand side, in the first two cases, and in 
favour of more HI, in the third. 

The effect of changing temperature is given quantitatively by 
the approximate equation, 


logio 


4*S7S (^1 


where A 17 is the heat, in calories, absorbed by the reaction as 
written, and Ki and Ki are the equilibrium constants at the re- 
spective temperatures, Tz and Ti, on the Kelvin scale. 

The Haber process for the chemical utilization of the inert 
nitrogen of the air furnishes a striking instance of the practical 
fruits of the principles of equilibrium. The reaction, N2 + 3H2 » 
2NH3, does not take place at all when nitrogen and hydrogen 
are brought together under any ordinary conditions, whereas 
ammonia is easily decomposed on moderate heating. The princi- 
ples of equilibrium teach that the equilibrium would be displaced 
in favour of ammonia by increasing pressure and lowering tem- 
perature. But lowering temperature normally decreases the veloc- 
ity at which equilibrium is approached; so a compromise is neces- 
sary here, and a catalyst to increase speed is indicated. . Proceed- 
ing in this way, Fritz Haber was able to obtain a small equi- 
librium concentration of ammonia, from which he calculated the 
equilibrium constant and the effect of temperature thereon. With 
this knowledge the desirable conditions could be predicted for 
obtaining an industrially profitable equilibrium concentration of 
ammonia. 

Catalysts have been developed which cause the reaction to pro- 
ceed at reasonable speed at 500® C. assisted by pressures of the 
order of 100 atmospheres, pressures unprecedented in technical 
processes at the time of Haber’s investigation. These high pres- 
sures also shift the equilibrium strongly in favour of ammonia 
since four molecules become two in the reaction. Even so, the 
conversion to ammonia in one contact with the catalyst is only 
about 10%, but by liquefying and removing this ammonia, and 
repassing the nitrogen and hydrogen, augmented, over the cata- 
lyst, the equilibrium amount is again obtained, and so on. The 
ammonia thus obtained is used in part for refrigeration, in part 
oxidized to nitric acid for the multitude of uses of that impor- 
tant chemical and in large part converted into ammonium sul- 
phate for fertilizer. It is safe to say that no amount of unscien- 
tific empiricism would ever have produced these results. 

{See Thermodynamics.) (J. H. Hd.) 

CHEMICAL SOCIETIES. Chemical organizations are 
among the most active agencies for promoting the increase and 
diffusion of chemical knowledge. At first, the chemists functioned 
purely within such general scientific bodies as* the Royal Society 
of London. In the closing decades of the i8th century, however, 
a few chemical societies sprang up in England, Scotland and the 
United States. Some doubt exists as to the order of priority in 
which these societies were formed, but the most likely sequence 
seems to be: a London chemical society (1782); a chemi^ so- 
ciety at the University of Edinburgh (1785) composed of the 
students of Joseph Black; a chemical society at the University of 
Glasgow (1786), a chemical society in Manchester (prior to 
1787); the Chemical Society of Philadelphia (founded by James 
Woodhouse in 1792); another chemical society in Glasgow 
(1798); and a chemical society of Edinburgh in 1800. The pres- 
ent Chemical Society of London dates from 1841. 

There follows a list of some of the leading chemical societies 
in the principal countries of the world, together with some of 
their publications: 

Argentina. Buenos Aires, Asociacidn (Jufmica Argentina 
(founded 1912)— rifwfej (1913 et seq.). Austraua. Melbourne, 
Australian Chemical Institute {igi’j)—Tke Australian CMamical 
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Institute Journal and Proceedings (1934 et seq^)\ Melbourne, 
Society of Chemical Industry of Victoria (1900) — Bulletin (1887 
et seq.), Austria. Vienna, Chemische-physikalische Gc^lschaft 
(1869) — Physik and Ckimie (1895-1938); Vienna, Vcrcin ttster- 
rcichischer Chemiker (iSgS)—t}sterreichische Chemiker-zeitung, 
Belgium. Brussels, Soci^t6 Chimique de Belgique (1887) — Bul^ 
letin; Federation des Industries Chimiques de Belgique. Canada. 
Toronto, Canadian Institute of Chemistry (1916 ) — Caftan 
Chemistry and Process Industries (1917 et seq.)\ (Canadian In- 
stitute of Chemistry (1916) — Canadian Chemistry and Metal- 
lurgy (1916 et seq,), Czechoslovak Republic. Spoleinost pro 
PrQmysl Chemisk;^ v — Kralovstri Cheshem (Prague). France. 
Association des Chimistes de Sucrerie et Distillerie de France et 
des Colonies (1882) — Bulletin (1883 et seq,); Paris, Cercle de 
Chimie (1917) — Revue des Produits Chimiques; Paris, Societe 
Chimique de France (1857) — Bulletin de la SodSU Chimique de 
France (1858-1933), Documentation (1933 seq,)^ Memoires 
(1934 et seq,); Sbcict6 de Chimie Biologique — Bulletin de la 
SocUti de Chimie Biologique (1919 et seq,); Soci£t6 de Chimie 
Industrielle (1917) — Chimie et Industrie annales de Chimie 
Analytique (1918); Union Internationale de Chimie (League of 
Nations, 1919) — Comptes Rendus, Rapports, Germany. Adolf- 
Baeyer-Gesellschaft zur Forderung der Chemischen Litcratur; 
Halle, Deutsche Bunsen-gesellschaft fiir Angewandte Physikal- 
ische Chemic (1894); Berlin, Deutsche Chcmische Gesellschaft 
(ig5y) — BerichtCyChemischesZentralblatt, Bibleographica Chem- 
ica (1922 et seq,); Leipzig, Kplloid-Gesellschaft (1922?) — 

/oid- Zef/JcAri/f; Berlin, Vereinbeutscher Chemiker (1887) — Ange- 
wanteChemie(i^Syetseq,),DieChemische Fabrik (1928 et seq.); 
Berlin, Verein Deutscher Lebensmitlelchemikcr (1902) — Vorrats- 
pfiege and Lebensmittelforschung,Zeitschrift fUrUntersuchung der 
Lebensmittel; Verein zur Wahrung der Intercssen der Ehemircben 
Industrie Deutschlands — Die Chemische Industrie (1877 ei seq,). 
Great Britain. London, Biochemical Society (1911) — Biochem- 
ical Journal; Chemical Society (1841, incorporated 1848)— - 4 n- 
nuol Reports (1904 et seq,), British Chemical and Physiological 
Abstracts (1926 et seq^. Journal of the Chemical Society (1847 
et seq,), Memoirs and Proceedings (1841-48), Proceedings (1885 
et seq,); London, Faraday Society (1903)— (1904- 
15), Transactions (1905); OD and Colour Chemists’ Association 
—Journal; Ix)ndon, Society of Chemical Industry (iSSx, inc. 
1907) — Journal (1882 et seq.). Report of the Progress of Applied 
Chemistry (1916 et seq,); Society of Dyers and Colourists — 
Journal; Society of Leather Trades* Chemists— iottrna/; London, 
Society of Public Analysts (1874) — The Analyst (1887 et seq,), 
India. Calcutta, Indian Chemical Society (1924) — Monthly Jour-- 
nal, Quarterly Journal industrial and News Edition, Report, 
Italy. Rome, Associazione Italiana di Chimica (1919) — Annali 
di Chimica Applicata, Chimica e Vindustria, Gazetta Chimica 
Italiana; Associazone Italiana di Chemica Generale ed Applicata, 
Cazzetta Chimica Italiana (1871 et seq,); Milan, Associazione 
Italiana di Chimica Tessili e Coloristica {ig2s)—Bollettina; So- 
cieta di Chimica Industriale di Milana (1895) — Annuario (1896 
et seq.), Giomale di Chimica Industriale ed Applicata (1919 et 
seq,), Japan. Tokyo, Nippon Kagaku Kai (1878) — Journal (Nip- 
pon Kagaku Kai Shi) (1880), Bulletin (1926); Kogyo Kagaku 
Kai (1898) — Kogyo Kagaku, Latvia. Riga, Latvijas Kimijas 
Biedriba (1920). Mauritius. Port Louis, Soci6t6 des Chimistes 
de Maurice (1910) — Revue Agricole de Vile Maurice, Nether- 
lands. Nederlandsche Chemische Verceniging (1902) — Chemisch 
Weekblad (1903 et seq,), Recueil des Travaux Chemiques des 
Pays-Bas; Vereeniging van de Nederlandsche — Chemische Indus- 
trie, Norway. Oslo, Norsk Kjemisk Selskap (1893) — Tidsskrift 
for Kjemi og Bergvesen. Poland. Warsaw, Polskie Towarzystwo 
Chemiezne (1919) — Rocztdki Chemji, Portugal. Sociedade 
Chimica Portuguesa (19x2) — Revista de Chimica Pura e Appli- 
cada (1916 et seq.); Coimbra, Sociedade Portuguesa de Quimica 
e Fisica — Revista de Chimica Pura e Applicada (1905 et seq,), 
Rumania. Sodetatra de Chimie din Romkniz—BuleHnul So- 
cietatii de Chimie din Romdma, Russia. Russhoie Fiziho-chemit- 
diesKOie Obschest|t>— Ztirno/ (1869 et seq,); Moscow, Lomono- 
sovflkoe Fudko-Cheinicheskoe Obschchestvo (lgl^)—Vestflick, 
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South Africa. Capetown, Cape Chemical and Technological So- 
ciety (1906); Johannesburg, Chemical, Metallurgical and Mining 
Society of South Africa (1894)— /otifTia/; South African Chemi. 
cal Institute— /onmaJ, Proceedings. Spain. Madrid, Sociedad 
Espanola di Fisica y Quimica — Anales, Sweden. Kemist Sam- 
fundet i SiocVholm^vensk Kemish Tidskrift (1889 et seq.y^ 
Kunglig Svenska Vetenskapsakademien (1739) — Arhiv for Kemi, 
Minerdloge och Geolope (1903 et seq.). Switzerland. Baslc| 
Basler Chemische Ge.sellschaft (1924) ; Socidt 6 Suisse de Chimie 
(Schweizerische Chemische Gesdlschaft) — Helvetica Chemica 
Acta (1918 et seq,). United States. American Association of 
Textile Chemists and Colorists; American Ceramic Society 
(1899); American Chemical Society (1876) — Journal (1879 cf 
seq.). Chemical Abstracts (1907 et seq,), Journal of Industrial 
and Engineering Chemistry (1909 et seq.). Chemical Reviews 
(1924 et seq.); American Electrochemical Society (1908); Amer- 
ican Institute of Chemical Engineers (1908) — Transactions 
(1908); American Institute of Fertilizer CHiemists (1919); Amer- 
ican Leather Chemists Association (igo^)— Journal (1906); 
American Oil Chemists Society (1903); •American Pharmaceuti- 
cal Association (1852) — Journal, Yearbook; American Society of 
Biological Chemists (1906) — Journal of Biological Chemistry 
(1919 et seq,); Association of Official Agricultural Chemists 
ligoj)—Jourml (1915). ' 
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CHEMICAL WARFARE. Chemical warfare relates to 
the employment of substances useful in war by reason of their 
direct chemical action. Chemistry has found application in niili' 
tary science throughout recorded history. It was not, however, 
until the 20th century that chemical warfare in the modem ac- 
ceptance of that term became a distinct feature of military tech- 
nique. Modem chemical warfare represents essentially the api)li- 
cation of chemical energy in military action, in contrast to physi' 
cal energy as represent^ by the imf£ct of bullets or the shock of 
explosives. The substances employed in chemical warfare arc 
known as “chemical agents.” Those that react directly on the 
human organism are war gases. A second group of agents which 
arc useful in obscuring distant objects are called smokes. A third 
group are incendiaries or hre-producers. 

In each case the desired end is served by chemical reactions 
that take place after the appropriate agent has been relea.sed 
to atmospheric conditions of pressure and temperature. It is to 
be noted that these reactions are not necessarQy instantaneous, 
as is the case where firearms or explosives arc ©nployed; ch^>- 
cal warfare agents on the contrary may act slowly and conUnue 
effective for extended periods of time. 

Modem chemical warfare must be regarded as a product ofm- 
dustrial chemistry. Although the chemicals it anploys have be^ 
^own for many years, some of than for many centuries, 
in relatively recent years has production capacity been avaiJan 
to permit the manufacture of the large quantities of ^ these su • 
stances that are required for extended miUtaxy operations. 
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l>eTelo]W€ntiP---11ie application of diemical warfare really 
commenced before recorded history by the use of fire and smoke 
to overcome an opponent. At the siege of Plataea in 429 b.c. burn- 
ing pitch and sulphur were used. The so-called ''Greek fire” was 
a mixture of highly combustible substances ignited on water. In 1855 
Lord Dundonald proposed the use of burning sulphur on a large scale 
under favourable wind conditions during the siege of Sebastopol 
During the U.S. Civil War it was proposed (1862) that shell contain- 
ing chlorine be employed by the Union forces. 

The science of chemistry advanced rapidly during the 18th and 
iQth centuries, and the use of toxic substances was foreseen and con- 
sidered at the Hague Conference of x8og. With the exception of the 
United States, the great powers there pledged themselves not to use 
projectiles whose sole object was the diffusion of asphyxiating or 
harmful sases. 

World War Ir— The adoption of chemicals as weapons during 
World War 1 was logical in that the principal combatant nations 
were highly developed scientifically and industrially. A stalemate had 
been reached when both sides entrenched themselves so firmly that 
advance was impracticable without terrific losses. Means were sought 
to restore open warfare. At the outbreak of the war. none of the 
combatant nations was prepared to use or defend against chemicals. 

The introduction of gas as an effective weapon in modem warfare 
actually dates from April 32, 19x5, when the Germans launched a 
large-scale cylinder attack with chlorine against the Allied position in 
the Vpres salient where the British and French lines joined. Although 
intelligence reports had given warnings of an impending attack, little 
credence was given to them by the Allies. The attack came as a com- 
plete surprise to unprotected troops; its success was so far beyond 
German expectations that adequate reserves to exploit the break- 
through for a decisive stroke had nojt been provided. Within a few 
days Allied troops were equipped with pads of cotton dipped in a 
chemical solution and tied over the nose and mouth. These were 
soon followed by a crude form of respirator which was continually 
improved throughout the war both for comfort and efficiency. A& 
protection was obtained against one chemical, the offense sought for 
and introduced new agents. These frequently required radical changes 
in the mask. Cloud gas attacks, although highly efficient, were en- 
tirely dependent on favourable wind conditions. Consequently the 
extensive use of gas shell was begun in xqi 6. This also permitted 
employment of a greater number of toxic substances. 

T.»rrimittors, sneeze gases and vesicants were introduced as the war 
progressed, the Germans leading the way. Because of the manufac- 
turing problem, many months were generally required for Allied 
retuliation in kind. In July 1917, the Germans introduced mustard 
gas, an extremely vesicant, highly persistent liquid, which causes severe, 
slow-licaling burns. It was difficult to provide effective protection 
against this agent, which accounted for the majority of gas casualties 
during World War I. 

Use After 1918. — ^Because of Its controversial aspects, European 
powers have shrouded with silence their recent orierations in the 
field of chemical warfare. However, all of the major world powers 
have maintained research facilities. Some have manufacturing facili- 
ties and chemical troops. The speedy conquest of Ethiopia by Italy 
has been ascribed to the extensive use of a vesicant material similar 
to mustard gas; against the unprotected native, its vesicant qualities 
proved irresistible. In China and in Spain, chemical warfare appeared 
chiefly as incendiaries, much damage thus being caused. 

The use of toxic chemicals during the European war In 1939-40 
had not been confirmed up to July 1940. Incendiary bombs were 
extensively used in air raids by both sides. Probably the chief use of 
chemical warfare was in the extensive adaptation of screening smoke 
tactics to both land and sea battles. Germany utilized smoke tactics 
with exceptional efficiency to blind observation, eliminate enemy- 
aimed and to immobilize enemy movements attempted within 
smoke. These tactics were especially effective during the closing weeks 
ot the camjiaign in France to facilitate river crossings, establish bridge- 
heads, and to assist the rapid advance of infantry and tanks. On the 
sea. the German pocket battleship ^‘Admiral Graf Spec” dispersed 
smoke in an attempt to blind its movement^ from enemy fire. This 
night have been more successful if a British observation plane had not 
wen able to give accurate information as to course of the ship. Dur- 
ing the spring of 1940 the German battleship "Schamhorst,” after 
wing crippled in action, was hidden within a smoke screen laid by a 
friendly cruiser and was thus enabled to escape. 

Chemical Agents^— >The term gas is applied to thoM chemical 
iigenis used in war which, by ordiimry and direct chemical action, 
produce a toxic or powerful irritant effect on the human body. Solids, 
hq\iid.s or true gases may be so employed; however, in their actual 
on the battle area, the solid or liquid is converted by normal or 
•'irtiiKial volatilization into a true gas or disseminated as minute solid 
?r iHiuid particles called aerosols. Irritant smokes are types of aerosols 
included under the term gas ^cause their principal use is for theu 
physiological effect. 

rrum the military viewpoint the most important classifications of 
^cmical agents are in accoidance with (x) physiological effect, (a) 
penastency and (3) tacticil use. 

|:bysjological effect r Wfie* the chemical according to its primary 
sction on the human body even t h^ ^gh it may produce other sec- 
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ondary effects. The severity of effect b roughly proportional to the 
concentration (amount present in a unit volume of air) and the time 
of exposure. 

Lung irritants act on the respiratory system and are often lethal. 
When breathed, they irritate and inflame the interior portion of the 
bronchial tubes and lungs, cause coughing, impede breathing, and, in 
severe cases, acute pulmonary oedema will result. Chlorine, phosgene 
and diphosgene are examples. 

Vesicants or skin-blbtering agents attack any part of the body with 
which the liquid or vapour comes in contact, especially mobtened 
parts. They are absorbed or dissolved on exterior or interior parts of 
the body, followed by production of inflammation, bums and destruc- 
tion of tissue. There b no immediate pain and effect b delayed for 
some period after exposure. Protection against thb class b very diffi- 
cult because of its insidious action by contact with the liquid or pro- 
longed exMsure to the vapour. Examples are mustard gas, lewisite 
and ethyldichlorarsine. 

Sternutators or sneeze gases are abo known as irritant smokes. 
They are disseminated into the air as minute solid or liquid particles 
which, if inhaled, cause sneezing, intense pain in the nose, throat and 
chest followed by violent nausea, headache, mental depression and 
physical weakness. No fatal cases have been recorded from thb dass; 
effect, although severe, b temporary, lasting about xa hours. The 
charcoal and soda lime mixture of the gas mask canister will not 
remove these small particles from the air. A most efficient mechanical 
filter b necessary to give protection. Diphenylaminechlorarsine, an 
aromatic arsenical derivative, b an example. 

Lacrimators or tear gases irritate the mucous membrane around 
the eyes, causing intense smarting and a profuse flow of tears with 
resultant hampering of vbion. Effect from concentrations in the field 
b only temporary, recovery being complete within a few minutes 
after removal from the contaminated area. Chloracetophenone, brom- 
benzylcyanide and xylyl bromide are examples. 

The systemic poisons directly affect the heart action, nerve reflexes, 
or interfere with absorption and assimilation of oxygen by the body. 
Carbon monoxide and hydrocyanic acid, which pertain to thb clai^ 
have never been effectively used in war because of their relative light- 
ness compared with air with the consequent difficulty in placing satis- 
factory quantities on a given area. 

The persbtency of a chemical agent b determined by the length 
of time it will maintain an effective concentration without being re- 
newed. Those chemicals which remain, effective for longer than ten 
minutes after release in the open are defined as persbtent. Usually^ 
dbpersed in the liquid state, persistent agents contaminate the ground 
on which released and continue to give off dangerous vapour for long 
periods. Nonpeisbtent gases are those whose effectiveness in the open 
continues for less than ten minutes. They vaporbe rapidly, forming 
concentrated clouds which drift with the^wind, increasing in size but 
becoming diluted in gas content until they finally dbappear. 

Tactical cli^ification, which b influenced by the persbtency, b 
based on the primary military objective for which any particular 
chemical b used in the field. War gases are thus dassiiied as casualty 
or harassing agents; smokes as screening agents; and the various fire 
producers as incendiaries. 

No attempt will be made to enumerate all the chemical agents 
which might be used in war. Many thousands of compounds were 
thoroughly studied during World War 1 . Comparatively few were 
deemed worthy of test under battle conditions and of those only 
about a dozen were in actual use at the termination of that war. 
The majority of chemical warfare agents are organic compounds of 
which the theoretical number b almost limitless. From these, it to 
quite pibssible that more effective war chemicab will be found. On the 
other hand it is more probable that modification of types now known 
or more efficient methods of dbpersion will first appear zmther than 
entirely new discoveries. 

To be useful as a chemical agent, certain requisites must be met. 
These include: adequate and utilbable physiological action, screening 
power, or incendbry effect; stability in storage and in contact with 
mobture; capability of manufacture on large scale at low cost from 
easily procurable, nonstratcgic raw materiab; suitability for safe 
handling, transporting and loading in munitions without corrosive 
effect on ordinary steel; capability of being disseminated in effective 
quantity under field conditions; gases, preferably much heavier than 
air, readily compressed to liquids and easily vaporized when releaaed. 
Brief descriptions of a few type chemical agents follow: 

Phosgene under ordinary conditions b a colourless, nonpersbtent 
gas with an odour varyingly described as of musty hay, green com or 
green MPPles. Tactically, it b classified as a casualty agent. At low 
temperatures it b a clear, colourless, mobile liquid, whidi boib at 
8.3 '’C. Under or^nary summer conditions, it wiU dbappear from a 
given bcalky about as fast as the wind moves. Even in winter it 
evaporates very npidly. In a light wind an effective conoentxadoa 
of phosgene can readily be produced. It b used commercially for 
dye manufactuK. During World War I it was first employed by Ger- 
many in Dec. xgxs, in a doud gas attack from cylinders. 

Chloropicrin derives its name from its prindpal method of com- 
mercial manufacture by the action of chlorine on picric add. Wben 
free of impurities, it to a nearly colourless Uqukl of waterlike m^r- 
ance except for a slight oiliness. It has a characteristic sweetish odour 
somewhat like flypaper and usually to fiM detected by toerfangtory 
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effect on the eyes. It Is a moderately persbtent lung irritant but la 
addition causes lacrimation, nausea and vomiting. Tactically it may 
be classed as either a harassing or a casualty agent, depending on the 
concentration. Commercially, it is used as a seed fumigant and for 
insect control. Chloropicrin is said to have been first employed by 
Russia in igi6 and later was extensively employed by the Allies. It is 
neutralized by sodium sulphite solution in alcohol. 

Mustard gas is a compound of carbon, hydrogen, sulphur and chlor* 
inc. It should not be confused with the true natural mustard oil or 
the artificial compounds having properties similar thereto. It was 
because of its sharp pungent odour and vesicant properties which 
resembled but greatly exceeded those of natural mustard oil that 
British soldiers first called it ’^mustard gas.** The commercial product 
is a heavy oily liquid of dark colour and in low concentrations has 
the distinct odour of garlic or wild onions. This product freezes at 
about lO^’C. It is one of the most persistent as well as one of the 
most toxic chemical agents. It is highly vesicant and is also a lung 
irritant. As the latter, in vapour form, after prolonged exposure, it 
attacks the whole respiratory system producing inflammation of the 
trachea and bronchi with necrosis of the mucous membrane and de> 
velopmcnt of secondary bronchitis or bronchopneumonia. Upon slight 
contact with the liquid it is absorbed in the sldn and produces serious 
burns. First employed by Germany at Ypres in July iqi7. it was 
thereafter known to the French as Yperite. It hydrolizes slowly and 
may be neutralized by intimate mixture with bleaching powder, steam 
or gaseous chlorine. 

Lewisite resembles mustard gas in many characteristics. It is a 
colourless or slightly yellow liquid freezing at — 18.2 ^C. As usually 
prepared it is dark brown in colour with the faint odour of geraniums. 
Its vapour is distinctly irritating to the eyes and throat, sometimes 
followed by violent sneezing. It is absorbed by the skin or lung 
tissue and causes a serious blister. As it hydrolizes it liberates an 
oxide which poisons the body. It is a vesicant casualty agent, having 
a persistency of one to several days in summer and a week or more 
in winter. li is readily decomposed by water and may be neutralized 
by alcoholic sodium hydroxide spray. It was first made in the United 
States but has never been used in war. Lewisite has a distinct ad- 
vantage over mustard gas in that blisters develop in about one hour, 
but has the disadvantage of rapid hydrolysis. 

Hydrocyanic acid, though long known as one of the deadliest of 
compounds, was used with but little success during the period ig 14-18. 
It is a paralysant acting vigorously on the central nervous system to 
produce quick death. Under ordinary conditions it is a co]ourles.s, 
mobile and volatile liquid with a slight odour of bitter almonds. It 
is a nonpersistent casualty agent. Because of its high volatility it is 
most difficult to maintain effective concentrations of hydrocyanic acid 
in the field; hence this compound has so far proven of little value in 
chemical warfare. 

Diphenylamincchlorarsine, better known as adamsite, is representa- 
tive of the large group of irritant smokes which may be used in war. 
Physically, in pure form it is a bright canary-yellow cr>'stallinc solid. 
Commercially, it is produced in a dark green or sometimes brownish 
colour. In solid state it Is almost odourless, but when dispersed as an 
irritant smoke, a hazy yellow cloud is formed which gives a character- 
istic smoky odour. However, the first symptoms are usually a burn- 
ing sensation in the nose and throat. It is classified as a nonpersistent 
harassing agent, but as such is extremely potent because very small 
concentrations with a brief period of exposure will prove effective. 
The headache, nausea and vomiting which it causes, followed by 
physical debility, render a person practically helpless. Effective use 
of the irritant smokes is largely dependent on penetration of the 
filtering device used with the gas mask. If protection is not assured, 
this group of agents has great potentialities in warfare. 

White phosphorus, a pale yellowish, translucent crystalline solid of 
waxy con.slstency, is very active chemically and combines readily with 
oxygen. Hence unless protected from air it will burst spontaneously 
into flame. White pho.sphorus can be loaded into shell, bombs or 
grenades. When exploded by the bursting charge the solid phosphorus 
is broken into small fragments which are scattered in the air. The 
heat of explosion assists their immediate ignition, forming a cloud of 
phosphorus pentoxide. This smoke has the highest known obscuring 
power, yet is harmless when breathed. Fragments of considerable size 
are scattered about and continue to burn for some time, thus pro- 
longing the emi.ssion of smoke. In addition, white phosphorus has 
limited incendiary value against readily combustible matter. Physiolog- 
ically it may be cla.ssed as a casualty agent, since its ignited particles 
cause painful flesh burns that heal very slowly. Although primarily 
used for smoke production within the enemy lines, white phosphorus 
is also a formidable weapon against machine gun nests or troop con- 
centrations. 

FS, a mixture of sulphur trioxide about 10;% and chlorosulphonic 
acid about 45% by weight, is an excellent cheap liquid smoke for re- 
lease from containers or by dispersion from aeroplanes. 

The thermits are mixtures of powdered aluminum and iron oxide 
which react chemically and generate intense heat. Hence they have 
powerful incendiary qualities and readily ignite any inflammable ma- 
terial. Allied to the thermits Ls the so-called electron bomb, used ex- 
tensively in small scatter-type bombs during 1036-40 in Europe. This 
bomb has a case of magnesium alloy which is ignited by a chemical 
mixture and burns with intense heat. 


WARFARE 

Table 1 briefly summarizes dbancteilstics of some Important chem- 
ical agents used In war. 

Protection. — ^Having in mind the three distinct types of agents 
employed in chemical warfare, protection is of interest principally a.s 
applied against gas, since smoke is harmless and protection agaiast 
incendiary agents is limited to measures customarily followed in fire 
fighting. Against gas, protection has been highly developed. This type 
of defense is actually more effective than the protection that can be 
afforded against any other military weapon. In considering protectkin 
against war gases, it is necessary to distinguish between effect upon 
the respiratory organs and vesicant effect upon the body surface. 

For protection against lung irritants, of which phosgene Ls typical, 
the gas mask is the primary protective device. The principle on whi^’ 
the military mask is based is that of filtering out or neutralizing 
noxious sub.stance5 that may be present in inspired air. In order to 
accomplish this, air before it reaches the lungs must first pass through 
a filtering element containing materials that act mechanicallv or 
physically or react chemically with the toxic agents. For this reason 
a characteristic feature of the gas mask, from which its name is de- 
rived, is a tight-fitting facepiece so designed as to prevent air from 
reaching the respiratory organs from any direction except through 
the filter. 

Since the mask must necessarily cover the entire face in order 
conveniently to permit normal respiration, it incidentally affords pro- 
tection against lacrimators which, when the eyes are unprotected, cause 
intolerable eye irritation. 

The princifial materials used in gas mask filters (or canisters) are 
charcoal and soda lime. Charcoal absorbs and hold.s a relatively large 
volume of poisonous gases. Soda lime supplements the action of char- 
coal by neutralizing any toxic materials which might eventually be 
released by the charcoal and which otherwise would pass to the (ungs 
with incoming air. Having a proper balance of charcoal and ^oda 
lime the gas mask may be worn with safety even after it has ^cen 
used in concentrations of war gases 

Besides soda Kmc and charcoal, masks are sometimes provided with 
mechanical filtration intended to strain out finely divided solid par- 
ticles (toxic smokes), which severely irritate the nasal passages. The 
life of a gas mask filter depends on two factors; the length of time 
it has been exposed in gas attacks and the concentrations of ga.« that 
have been encountered. Military masks generally remain serviceable 
even after use in several gas operations When the capacity of the 
filter is approaching exhaustion a slight odour of gas can be detected. 
This indicates that replacement with a fresh filter is neccissary. 

Although it is (possible to design filtering device.s that will neutralize 
any toxic substance, it is not fea.sib1e to combine in one ma.sk pro 
tection against all toxics. Military ma.sks are accordingly construcud 
with a view to counteracting tbo.se particular chemicals that are thought 
most likely to be used in war. The introduction of new types of mili- 
tary gases in future will undoubtedly be followed by appropriate 
modification of masks now considered sUndard. 

For safeguarding of {lersonnel while sleeping, messing or otherwise 
engaged where the mask cannot be worn, gasproof installations are 
provided. The.se are known as gas shelter.s or collective protectors. A 
typical installation is equipped with a filler similar in principle to 
that used in the pis mask, although much larger. Incoming air is 
drawn through this filter and thus purified, other outside air being 
excluded, so that all air within the enclosure may safely be inhaled. 

Protection by filtration applies only to those chemical-wariare 
agents that are di.s}>ersed as true gases and which are therefore injuri- 
ous when breathed. Agents dispersed in liquid form, which attack 
the body through the skin surface, necessitate a different type of pro- 
tection. 

Against liquid chemical agents, of which mustard gas is typical, 
special protective clothing is utilized. To insure complete protection 
for persons obliged to remain in contaminated areas, fabrics u^cd in 
this clothing must be treated with moisture- resisting compounds (c.g., 
oilskins), and garments must be designg.d positively to exclude air 
at all points. The gas mask is invariably worn with protective cloth- 
ing, to prevent inhalation of noxious fumes which are always present 
where liquid agents are released. 

No effort is made to destroy nonpersistent or highly volatile gases, 
since these are eliminated in due course by dilution and dispersion- 
However, ground or other surfaces saturated by persistent (liquid) 
chemicals may be treated to hasten decomposition of toxic materials. 
Chlorine is most effective for this purpose and is commonly appucu 
in the form of chloride of lime. 

The effective use of antigas equipment is dependent on thorough 
military training and organization. Training establishes skill in the 
u.se of protective devices; in locating and identifying gassed areas; 
and in the selection of positions that lack vulnerability to gas attark. 
Gas defense organization, based on the assignment of suitable gas 
specialists to various units, insures attention to all features of chem- 
ical security, including such matters as the alerting of troops to ^ 
attack and the degassing of areas contaminated with persistent chem- 
icals. 

All measures for protection against gas contribute toward fhe d®' 
velopment of gas discipline. When this is high, military organization 
are able to face gas attacks with confidence bom of the 
that gas casualties will be light and that gas will not unduly imp^ 
the attainment of objectives. 
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pint Aid Treatment.— When protective devices ate not avail- 
able, tbe prompt appilication of certain simple first aid measures will 
frequently prevent the development of serious injury from exposure 
to war gases. 

In all such cases the first requirement \s Immediate removal from 
the* gassed area. For lung irritant casualties, treatment is then directed 
to conserving the supply of oxygen, all of which is needed for natural 
recuperation. Thus complete relaxation and rest are essential; warming 
()1 the body with loose coverings and drinking of hot coffee are helpful, 
i’atients are evacuated by litter and special precautions are taken to 
prevent exertion for some time, since fatalities are liable to occur 
even after a lapse of a day or more when preventive measures are 
not enforced. 

Contact with liquid vesicants necessitates different treatment which, 
however, must be promptly initiated in order to avoid serious burns. 
All clothing which may have become contaminated is quickly re- 
ved and portions of the body contacted by the liquid agent are 
npcatedly swabbed as soon as possible with a solvent such as gasoline 
or alcohol. In lieu of the latter, scrubbing with soap and water is 
helpful Treatment administered as late as 30 minutes after exposure 
is seldom efficacious. 

For the painful burns caused by contact of ignited fragments of 
white phosphorus with the skin, immediate relief is had by immersion 
in water. Application of an aqueous solution of copper sulphate enables 
Ihe coated phosphorus particles to be removed, after which medical 
treatment is undertaken. 

Lacrimation is soon counteracted by removal from the gassed area 
and exposure of the eyes to fre.sh air. From the effects of irritant 
smokes, relief is had by breathing low concentrations of chlorine and 
„ . flushing the nose with salt water or a weak solution of baking sn Ha 

Protection of Civilian Population.— The potential threat of 
air gas attack against congested population centres has forced wide 
adoption of protective measures for passive defense of noncombatants 
HL'ainst chemical agents These measures are largely based on prinaples 
found effective for protection of military personnel. Gas maslu de- 
sigtu'd for civilian use are ordinarily of lighter construction than those 
intended for use by soldiers in the field Ga.sproofed air raid shelters 
on the other hand are in most cases larger and more elaborate than 
are required for military operations. Civilian defcn.se measures also 
include organization of medical aid for gas casualties, degassing squads 
and special fire-fighting units Civilian air-raid precautions in gas 
d'U'ense had become so highly developed and patently effective during 
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the years immediately preceding 1939 u to assure a large degree of 
immunity from the effects of toxic gas in aerial bombardments of 
cities. To this fact may be ascribed, at least in a measure, failure to 
utilize chemical agents in the air attacks staged against European 
cities in 1939-40. 

Dispenion of Agents. — ^With gas and smoke, military targets 
are areas rather than points against which fire of high explosives Is 
usually aimed. Over these target areas the technique of chemical war- 
fare is directed principally to establishing and maintaining an appro- 
priate concentration. 

The technical problems involved in dispersing chemical agents in 
war differ radically according to whether the medium employed is a 
volatile gas (or smoke) or a liquid. In the first instance it ts necessary 
to generate an artificial cloud that will cover the selected area either 
(a) densely enough or (b) long enough to accomplish the desired 
result — since the effectiveness of chcmic^ warfare agents is a product 
of two factors: concentration and length of exposure. The most 
efficient means for generating a gas or smoke cloud is by release from 
a stationary container (e.g., cylinder). This was the method em- 
ployed for the first use of gas in modern warfare (1915). It presents, 
however, certain practical disadvantages in military operations. A 
favouring wind is required to move the cloud to the target area, and 
where the distance the cloud must travel is very great the concentra- 
tion will become unduly lowered before the target b reached. In 
order to overcome these difficulties, methods have been developed 
for projecting containers to the upwind side of dbtant targets and 
thus generating the cloud from a more advantageous position. Thb 
can be efficiently accomplished with smoke, but volatile gases do not 
lend themselves readily to dbpersion at distances greater than 3,000 
yards. 

The principal methods by which volatile gases are dbpersed, in 
the order of relative efficiency, are from (1) c>'linders, (2) pro- 
jectors, (3) shell. Efficiency of dbpersion may be reckoned according 
to the ratio of the weight of the container to the weight of the agent 
it contains. Thb ratio b lowest for stationary cylinders, which can 
only be dbcharged within friendly lines. When the container b placed 
within a cannon and fired to the area of intended discharge it must 
necessarily be of heavier construction, its weight progressively in- 
creasing as weapons of greater range arc employed. 

The chemical projector discharges a container of relatively large 
volumetric capacity to ranges of approximately one mile. By employ- 
ing a large number of these weapons in a single operation it b possible 

to establish effective concentra- 
tions of nonpersbtent gas at some 
distance behind enemy lines. 

The chemical mortar enables 
volatile gases to be released at db- 
tances of nearly 3,000 But 
since the mortar pro)ectiIe b 
much heavier, the proportion of 
gas it carries b accordingly less- 
ened, thus reducing the sue of 
gas cloud that can be establbhed. 
On the other band the chemical 
mortar can be fired repeatedly 
and the gas concentration can 
thus be maintained for a longer 
period than b possible with the 
projector. 

The firing of nonpersbtent gas 
containers from artillery weapons 
presents technical difficulties that 
have never been overcome nor 
have satbfactory aerial bombs 
been devised for this purpose. 
Liquid agents of the mustard gas 
type, however, may be employed 
in artillery of all calibres, tbe 
technique of firing being modified 
here to insure m^orm dbtribu- 
tion of impacts over the target 
area. The ideal sheU for such use 
b of simple construction, designed 
to burst on or before impact so 
as to efficiently dbperae the 
agent. 

Aerial liquid-filled bombs may 
likewise be employed for dbpers- 
ing persbtent vesicants. Another 
effective method of aerial dbper- 
sion b that of sprinkhng, where 
the agent b carried in tanks and 
dbcharged as a spray from low 
altitudm. 

Thb represents possibly the 
most portentous form of chemical 
attack because the liquid chemical 
may thus be placed directly upon 
personneL 
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Cum non name 

Chemical name 

Chemical formula 

Phj^sical 
sute at 

68° F. and 

700 mm. 
l)rcssure 

Physiological 

effect 

Elapsed time 
between exposure 
and effect 

Lethal index (*) 
for mice and dogs 
(to minute 
exposure) 

('lilurine 

Chlorine 

CU 

Gas 

Burns upper res- 
piratory tract 

Immediate; de- 
layed in low 
concentrations 

56,000 

Phosm'ne 

{'arbnnyl 

chloride 

COCli 

Gas 

Causes lung 
oedema 

Immediate 

5,000 

Hyjlroryanic 
; Hr kI 

Hydrocyanic 

acid 

HCN 

Gas 

Paralysis of 
nerve centres 

Immediate 

a,ooo 

! iM'iiyWirhlor- 
1 arsintr 

Kthyldichlor- 

ar<«ine 

CtHiAsCU 

Liquid 

H as vesicant 
as mustard gas 

30 min. 

5,000 

Clilor<i)iurin 

Trithlornitro- 

methane 

ChCNO* 

Liquid 

Burns respirato- 
ry trar.t. Lacri- 
mates, causes 
nausea. Lung 
irritant 

Immediate lac- 
rimation; de- 
layed lung 
action 

20,000 

Musijrd iiaA 

His Beta chlor* 
ethyUulphide 

(CICHtCHOsS 

Liquid 

Burns skin and 
lung tissue 

4 to 24 hr. 

X..S00 

l^wUitc 

Beta-chlorvinyl* 

dichlorarsine 

CICH: CHAsCHa 

Liquid 

Bums skin and 
lung lissu^ 
Arsenical poi- 
soning in body 

X hr. 

X,200 

Adumikite 

Dipbenybrnine- 

chlorarsine 

CabNHAsClCtHi 

Solid 

Headache, nau- 
sea, violent 
sneexing fol- 
lowed by tem- 
porary nhysi- 1 
cal deoikty 

5 to xomin. 

1 

15,000 

t hluracelo- 
plu'iioue 

Phenyl rhlor- 
melhyl ketone 

CsHsCOCHiCl 

SoUd 

Severe lacrima- 
tion and skin 
Irritation 

Immediate 

8.S00 

liTumU'iuyl’ 

tyanWe 

Brrmibroxyl- 

cyanlde 

CiBiCHBrCN 

SuUd 

Severe lacrima- 
tion and nose 
irritation 

Immediate 

3,500 

White 

I>i>ospliorus 

White 

phosphorus 

Pi 

Solid 

Incendiary effect 

Immediate 


FM 

Titanium 

tetrachloride 

TiOi 

Uquid 

Eye irritation 
Prickly sensa- 
tion on skin 

Immedbte 



>1 exposure. Theoe figures IndiceU the relative toxicity of 
A. UVPfmitUi) 
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Areas may also be contaminated by means of sprinklers operated 
from various types of vehicles. Another method applicable to delaying 
actions is by Uie use of land mines: tin containers which when stat- 
ically detonated discharge their contents of liquid agent over the 
nearby ground. 

The dispersion of smoke involves little deviation from the principles 
observed in the cloud-gas form of attack. The smoke cloud is in 
many tactical situations required for a longer period than may be 
the case with a gas cloud. Also with favourable wind conditions a 
much narrower screen of smoke will suffice to obscure vision. These 
factors make smoke well-adapted to discharge from artillery weapons. 
Liquid smoke agents (e.g., titanium tetrachloride) may be discharged 
from aeroplane tanks, forming a smoke curtain that is of especial use 
in naval warfare. 

Military Application.— The extent to which chemical warfare is 
employed in military operations may be said to depend principally 
upon its likely contribution to tactical success. Smokes and incendiaries 
have proven most valuable adjuncts to military force, so that these 
agents arc commonly included in all modern armament. Gas on the 
other hand has been used but sporadically in battle after iqiS, even 
though nonlcthal types have found wide application in the control of 
domestic disturbances. 

The casualties resulting from gas attacks made in Europe between 
zoi,i; and iqi 8 were impressive enough to justify regarding gas as a 
military weapon of considerable importance. However, the effective- 
ness with which gas may be counteracted by appropriate protective 
measures, which have been improved in recent years, introduces a 
factor that must be carefully evaluated in studying the possibilities 
of offensive gas warfare. 

So long as antigas protection is highly maintained, the prospects 
for successful gas attack arc materially lessened: when on the con- 
trary gas defense is neglected, the gas weapon becomes one of excep- 
tional potentiality. 

The principal tactical value of the cloud-gas form of attack is in 
weakening defensive positions that successfully withstand assault.^ In 
warfare of continued movement this type of operation has limited 


value. 

The most effective of all war gases is of the mustard gas type. This 
agent has important uses in both offensive and defensive action. The 
irritant smokes have definite possibilities when properly dispersed. 

None of the gases .so far employed in warfare satisfies the ideal of a 
substance, the use of which will permit an army to easily subjugate 
an opposing force. 

The quest for such an agent may be unending, yet meanwhile the 
possibilities of chemical warfare will continue to receive close study. 

Gas Warfare.— Gas (or chemical agents), which proved to be a 
weapon of considerable importance in military operations in World 
War I, was not employed during World War II. Only after the occupa- 
tion of Germany and Japan by Allied forces in 1945 was the situa- 
tion as to gas warfare in the.se countries fully disclosed. With data 
available, reasons why gas was not resorted to in World War II 
become dear. 

Preparations made by Germany for gas warfare were found to have 
been extensive. The tonnage of chemicals produced by German chem- 
ical plants between 1939 and 1945 exceeded by nearly 50% the total 
amounts produced during World War 1 . Captured ammunition dumps 
contained large stores of gas-fillcd shells and bombs. Some were 
loaded with a new war gas while two more highly toxic agents had 
been discovered and were being processed for production. 

Thus, (krmany had at its disposal a powerful military weapon 
which was never brought into action, even in time of dire need. The 
official explanation given at German ga.s defense schools for this fact 
was that Hitler did not approve the use of gas. However, more 
cogent reasons deterred Germany, even though it was true that Hitler 
never put the weight of his authority behind the development of 
chemical warfare. 

From the viewpoint of tactics, gas was inappropriate to the early 
stages of the war when German ground and air forces were most 
capable of employing it effectively. Later, when gas promised high 
tactical advantage, Germany had lost aerial supremacy over the rcich 
and for this reason stood to lose on the strategic side any gains 
might be made tactically. 

To the German high command there was obviously no profit in 
releasing gas on the beach at Anzio if this meant retaliatory shower- 
ing of chemical bombs on (icrman cities. 

Behind reasons of immediate military expediency other deterrents 
were also at work. Allied armies were well prepared, in both training 
and equipment, for defense against gas attack. At the same time Great 
Britain and the U.S. possessed ample stocks of gas-charged aerial 
bombs which were known to be located within striking distance of 
Berlin. Thus, the elements of surprise and preponderant initial advan- 
tage were denied Germany. The result was a situation of stalemate 
which the nazis seemed perfectly satisfied should continue while the 
attention of German scientists was being directed toward miliUry 
novelties of apparently greater promise. 

JapM, which had never been a serious contender in the field of 
toxic oiemiwls, was found to run a poor second to Germany in this 
cooMctioa. Japanese armament could have permitted only face-savina 
retaltaton against a fint-class power undertaking large-scale gas war- 
fafO. Emphasis was, therefore, placed on gas defense and on autborita- 


uve assurance 'inai japan nas never used, ana never wm use, »» 
as^Mt yrakM the fact that the enemy has ... Is 

The Allies were in position to apply the pressure of na to sensitive 
points almost at will throughout most of World War ll. There were 
several occasions when such pressure could have been utilized to both 
tactical and strategical advanUge. This can scarcely be said of either 
Germany or Japan. The Allied show of force in the field of eas 
warfare was, therefore, demonstrably in support of a firmly announciM 
policy of the Allies to discourage the employment of this weapon 

The strong presentation of this policy to the Tokyo government bv 
President Roosevelt in June 1943. which evoked the declaration above 
died, resulted also in immediate cessation of incidents of Japanese 
use of fas on the Chinese mainland which up to that time had been 
reported with frequency. As the war progressed Japan adopted vie 
orous measures to avoid occasions which might even suggest intention 
to employ gas. Imperial directives were issued to field commanders 
forbidding use of toxic chemicals under all circumstances unless 
specifically ordered by highest authority. 

In Germany, also, careful attention was given to avoidance of un 
toward events which might predpitatc gas operations. Chemical troom 
carried only smoke-filled projectiles. Toxic munitions, which accuniu 
lated in considerable quantities toward the end of the war, were stored 
well inside the country; even stocks possessed by satellite nations 
were found to have been transferred to depots in central Germanv 
The nazi decision not to use gas was certainly not based on lack of 
ammunition. 

The gas warfare poliw of Allies (with which the prewar uni- 
lateral policy of the U.S. coincided) left initiative entirely to the 
opponents. Attendant circumstances, however, were such as ta hiake t 
inadvisable to accept this initiative. The future use of gas as a mil 
tary weapon must be read in the light of this basic fact. \ 

Chemical agents of toxicities greater than those known ii tors 
were available for World War 11 . Development of air power, \morc. 
over, had greatly enhanced the capabilities of gas warfare Thus 
despite remarkable advances made with other weapons, gas was stiii 
to be rated as a relatively powerful instrumentality of war. 

Whether or not this potentiality will actively be employed in the 
future IS largely a question of whether the policy as to nonuse of rhe 
ps wjiaimn can be continued in force. Measures that have so far sus- 
tamed this policy are strong offensive preparations coupled with 
effective dcf^ivc procedures, both backed by extended research and 
production During World War II the United States spent prodigious 
sums for these purposes; yet the results of such expenditures can be 
accepted as profitable. 

At least it may be accepted, based on experience in the field of iras 
warfare, that peace-loving nations can possess a powerful military 
weapon and at the same time approach its use on grounds higher than 
military expediency. Thus, there is good reason to believe 
that the atomic bomb as well as gas will eventually prove to be a self- 
inhibiting agency of war, 

BruLiOGRAPHYj— A. A Fries and C. J. West, Chemical Warfan 
(1921); y. ^febure. The Rtddle of the Rhine (1921): E. B. Vedder 
Tkf MedKol Aspects of Chemical Warfare (1925); P. Bloch, U 
Guerre Chemtque (1927) ; R. Hanslian, Der Chemische Krkg (1927); 
H. L Gilchnst, A Comparative Study of World War Casualtm 

Gelbkreut (1932); H. C. Foulkcs, 
Gas. The Story of the Specml Brigade (1934); A. M. Prentiss, Chm- 
fca/,T wf War (1937) i M. Sarton, The War Cases (1939) ; H. F. Thuil- 

n^^l*?**u*” (* 939 ) : Raids Precaution Handbooks, 

British Home Office. (Ha. Sh.; G. J. B. F.) 


CHEMILUMINESCENCE is cold light of chemical origin. 
This includes all forms of radiation — ^whether visible, infra-red 
or ultra-violet — emitted in excess of the black body radiation so 
far as the energy is supplied from simultaneously occurring 
chemical reactions. 

Chemiluminescence is most commonly generated by oxidation. 
A large number of substances, such as formaldehyde, dioxymethy- 
lene, paraldehyde, acroleine, lophin, glucose, lecethin, cholesterin, 
lununesce if slowly oxidized in alkaline alcoholic solution (Br. 
Radziszewski, 1877-83). Another group of chemiluminescences 
described by M. Deldpine (1910-13) is connected with the oxida- 
tion of sulphur compounds. The chemiluminescence of siloxcne 
(H. Kautsky, 1921-25) is of special interest since its study has 
thrown much light on the mechanism of chemiluminescence. 
The widespread luminescence of living organisms like fireflies 
and luminous bacteria has been shown by R. Dubois (1885-S7) 
to be based on the oxidation of a thermostable substance of 
unknown structure, luciferin, in the presence of a thermolabile 
enzyme, luciferase. 


The light emitted in chemiluminescence can usually be ascribed 
to the transfer of the energy of oxidation a molecule not itselt 
undergoing oxidation m which light is thus generated. The chemi- 
luminescence of siloxcne, for example, was riiown to be caused by 
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the emission of light by unozkUzed siloxene particles, and that of 
living organisms to light emission by nnozidiaed luciferase 

pfl,rticles» 

A chemiluminescent reaction which can be anal3rzed in detail 
is that between sodium vapour and the halogens or halogen-con- 
taining molecules such as HgCli (M. Polonyi and collaborators, 
i9:;5~3o). The halogen is introduced through a nozzle into a space 
containing sodium vapour, pressures being about o.ox mm. Emis- 
sion of the yellow D-line of sodium occurs with an efficiency 
(»: number of light quanta per number of reacting molecules) 
which may rise to near unity for chlorine. The reaction with 
halogens (X*) proceed^ through Na+Xi-NaX-fX followed by a 
reaction of the halogen atom X with sodium vapour. The lumi- 
nescence is caused by the transfer of the energy of the reaction 
Na2+X>«NaX-f-Na to an Na atom which emits its characteristic 
radiation, the D-line. {See Fluorescence and Phosphores- 

CKNCE.) 

BiBLiooRAPBT.— <leza Schay, Hockverdmnie Flammen (Berlin, 
iQ^o) ; E. Newton Harvey, LMng lAghi (1940) ; E. J. Bowen, The 
Chemical Aspects of Light (1946). (M. Pol.) 

CHEMIN-DES-DAMES, BATTLE OF THE, 1918. 

This is the name commonly given to the May offensive of the 
Germans in 1918, the third act of their plan to reach a military 
decision before the weight of U.S. numbers could turn the scales 
against them. It is alternatively called the Battle of the Aisne, 
1918, or, less frequently, the Battle of Soissons-Rcims. After 



Plan of the third phase of the finau german offensive in isis 
Tho German attack, launehad May 27 on a 30 ml la front, took tho Alllot by 
surprise and drova them aoroii tho AUno to tho Marno. Thart, German effort! 
to push westward failed 

the relative failure of the German offensives of March and 
April it was essential for the Germans, if they wished to preserve 
the initiative, to deliver another powerful blow without delay. 
The choice of the front of attack and the battleground fell on 
the oft-contested chain of heights between the Ailette and the 
Aisne, the Chemin-des-Dames. 

Dispositions for the German Attack^The German su- 
prertic command had decided to attack with the 7th and ist 
armies against the sector between north of Soissons and Reims. 
If this attack proceeded favourably, it was to be prolonged on the 
right over the Ailette to the Oise and on the left as far as Reims. 
The German supreme command hoped that the push southward 
would succeed in reaching the neighbourhood of Soissons and 
I'ismes, and by this means attract strong forces from Flanders so 
lhat it might be possible to continue the attack there according to 
plan. Preparations began about the middle of May. The 7th 
army under Bohm was charged with the main attack across the 
Chemin-des-Dames, the xst army under Below with the neigb- 
bouring attack on the left in the direction of Compiigne. The 
^ight wing of the main attack, the 54th corps and tbe 8th Res. 

had the task of pushing forwaid in a southwesterly direc- 
hon on both sides of Soissons. The 35th Res. corps was to 
strike on both sides of Cemy-en-Laonnais direct towa^ Braisne, 
^d on the east to take as much country as possible toward the 


south; the 4th Res. corps was to attack the high ground at the 
eastern end of the Chemin-des-Dames, immediately north of Cra- 
onne; in concert with this on the left the 65th corps was to 
occupy with its left wing the river bend north of Berry-au-Bac. 
Of the ist army only one corps was to be launched at the outset 
to throw the opposing forces over the Aisne-Mame canal. Die 
corps was to provide itself with bridgeheads in order to take the 
heights of Cormicy if the attack of the 7th army proceeded 
favourably. 

For success there were two essentials; the first, surprise and 
the second, effective artillery preparation. Most elaborate and 
thorough precautions were taken to secure secrecy. As regards 
artillery preparation the ascent of the steep slopes on the heights 
of the Chemin-des-Dames was only possible if the Germans 
should succeed in silencing the bulk of the opposing guns. All 
registration was to be abandoned in order to sur()rise the enemy 
as much as possible. The first aim was to be a Uiorough gassing 
of the Allied position right down into the Aisne valley. Prepara- 
tions were completed by the e\*ening of May 26, 1918. At that 
moment four battle-worn British divisions were resting in this 
supposedly quiet sector. They had been sent to the French front, 
after strenuous exertions in the battles of the Lys, in return for 
French reinforcements which had gone north to the aid of the Brit- 
ish in the later stages of that “backs to the wall” struggle. On the 
tranquil Aisne they could recuperate, while still serving a useful 
purpose as guardians of the trench-line. It was too quiet to be 
true. But the uneasiness of the local British commanders— 
shared by certain of their French neighbours — ^was slightly dis- 
counted by their Allied superiors. On May 25 they received from 
French headquarters the message that “in our opinion there are 
no indications that the enemy has made preparations which 
would enable him to attack to-morrow.” 

At 1 A.M. on May 27, 1918, a terrific storm of fire burst on 
the Franco-British front between Reims and north of Soissons, 
along the famous Chemin-des-Dames; at 4 : 30 a.m. an overwhelm- 
ing torrent of Germans swept over the front trenches; by mid- 
day it was pouring over the many unblown bridges of the Aisne, 
and by May 30 it had reached the Marne — site and symbol of the 
great ebb of 1914. Happily, it proved to be “thus far, and no 
farther.” Like the two great preceding offensives of March ax 
and April 9, that of May 27 achieved astonishing captures of 
ground and prisoners, but it brought the Germans little nearer 
to their strategical object. And, even more than its predeces- 
sors, its very success paved the way for their downfall. To the 
reasons for this we shall come. But why, a month after the last 
onslaught, in the north, had come to an end, why, when there had 
been this long interval for preparation and for examination of the 
situation by a now unified command, should a surprise greater 
than any before have been possible? 

It has long been known, of course, that the French command, 
that directly concerned with the safety of this Aisne sector, did 
not believe in the likelihood of an attack. Nor did the British 
higher command, which, however, was personally concerned with 
the front in the north. But the intelligence of another of the 
Allies, better placed to take a wide survey, did give the warning — 
only to be disregarded until too late. ()n May 13, a fortnight 
after the fighting in Flanders had died away, the British intelli- 
gence came to the conclusion that “an attack on a broad front 
between Arras and Albert is intended.” Next day this was dis- 
cussed at a conference of the intelligence section of the Ameri- 
can Expeditionary Force, and the head of the battle order (of 
the enemy) section gave a contrary opinion holding that the next 
attack would be against the Chemin-des-Dames sector, and be- 
tween May 35 and 30. 

Die warning in detail was conveyed to the French general 
headquarters, but fell on deaf ears. Why should credence be 
given to an opinion coming from such a new army, not yet tested 
in battle, over the verdict of war-tried and highly-developed in- 
telligence services? The warning was reiterated, however, and 
the French intelligence was won over to its acceptance. But now, 
as at Verdun two years before, the operations branch opposed 
until too late the view of its own intelligence. This time, how- 
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ever, it was less blameworthy, for it was tugged the other way by 
the comforting assurances of the commander of the 6th French 
Army, in charge of the Chemin-des-Dames sector. This general, 
indeed, had a still heavier responsibility, for he insisted on the 
arinnfinn nf thfi lonfiT-exDloded and wasteful system of massing the 


distributed, but in the afternoon a heavy sagging occureed in thi* 
centre, at the junction of the Ffench and British wings, and ih? 
Germans pushed through as far as Fismes on the Vesle. This wa 
natural, both because the joint is always the weakest point, and 
because the heaviest weight— more than 4 to i— of the assault 
u- j rtn fh#* two French divisions in the centre and the left 
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er, the German infantry would find practically no local re- 
serves to oppose their progress through the rear zones. In similar 
manner all the headquarters, communication centres, ammunition 
depots and railheads were pushed close up, ready to be dislocated 
promptly by the enemy bombardment. 

P6tain’s instructions on a deep and elastic system of defense 
had evidently made no impression on this army command, so that 
it was still Ics.s a matter for wonder that the protests of junior 
British commanders met with a rebuff. It was unfortunate, also if 
perhaps less avoidable, that when the four British divisions form- 
ing the Qth cor()s (Hamilton Gordon) arrived from the north at 
the end of April, their depleted ranks filled up with raw drafts 
from home, they were hurried straight into the line, as the best 
place to complete their training. The backbone of the Ai.sne de- 
fenses was formed by the historic Chemin-des-Dames ridge north 
of the river. The eastern half of this “hog’s back” was to be held 
by the British, with the 50th divi.sion (Jackson) on the left, next 
the 8th division (Hencker), and, beyond the end of the ridge, in 
the low ground from Berry-au-Bac along the Aisne and Mamc 
canal, the 21st division (Campbell), joining up with the French 
troops covering Reims. Tbe infantry of the 25th division (Bain- 
bridge) was in reserve. 

Altogether the French 6th army front was held by four French 
and three British divisions, with three and one respectively in 
reserve. Against these tired or raw troops, in the main attack 
from Berry-au-Bac westward, 15 German ^visions, all but one 
brought up fresh, were to fall upon five, with two or more for 
the subsidiary attack between Berry-au-Bac and Reims, while 7 
German divisions lay close up in support. Even so, the German 
superiority was not so pronounced as in the March and April 
offensives, whereas both the rapidity and the extent of their 
progress were greater. Yet this time the tactical sun)rise of the 
assault was unaided by the heavy ground mists which had pre- 
viously helped so much by wrapping their initial advance in a 
cloak of invisibility. The conclusion is, therefore, that the ad- 
vantage w'as in part the result of the strategic surprise — the 
greater unexpectedness of the time and place — and in part to the 
folly of exposing the defenders so completely to the demoralizing 
and paralyzing effect of the German bombardment — ^by 3,719 
guns on a front of under 40 mi. This last, indeed, was a fom of 
surprise, for the object of all surprise is the dislocation of the 
enemy’s morale and mind, and the effect is the same whether the 
enemy be caught napping by deception or allows himself to be 
trapped with his eyes open. 

For three and a half hours, on May 27, the unfortunate troops 
had to endure a bombardment of exceptional intensity. And the 
ordeal of those hours of helpless endurance, amid the ever- 
swelling litter of shattered dead and untended wounded, was 
made more trying by crouching, semi-suffocated in gas masks. 
Then the gray waves advanced — relief, if only of action, at last. 
Three-quarters of an hour later they had reached the crest of the 
ridge in the centre near Allies. This uncovered the flank of the 
left British division, the 50th, forcing its survivors to fall back 
down the other slope. Next to it, the 8th divi.sion was being 
forced to give way, although two of its brigades held on stub- 
bornly for a time on the north bank of the Aisne. On the British 
right, the attack on the 2xst division developed later; this divi- 
sion was awkwardly placed with the swampy Aisne and Marne 
canal running through the centre of its batUe zone, but most of it 
was successfully extricated and withdrawn west of the canal. By 
midday the situation was that the Germans had reached and 

crossed the Aisne at most points from Berry-au-Bac to Vailly 

helped by the fact that the order to blow up the bridges had been 
given belatedly. Hitherto the German progress had been evenly 


pressure, com- 

peiiea a uiawAUK , or British flank 

this operation was distinguished by a remarkable manoeuvre of 
the 2Tst division, wheeling back during the night through hilly, 
wooded countiy, while pivoting on and keeping touch with the 
Algerian division, which formed the right of the army. After q 
pause in the morning of May 28, the Germans forced the passage 
of the Vesle, and on the 29th they made a vast bound, reaching 
F^re-en-Tardenois in the centre, and capturing Soissons on the 
west, both important nodal points, which yielded them quantities 
of material. The German troops had even outstripped in their 
swift onrush the objectives assigned to them, and this, despite the 
counterattacks which Petain was now shrewdly directing against 
their sensitive right flank. On the 30th the German flood swept 
on the Marne, but it was now flowing in a narrowing central chan- 
nel, for this day little ground was yielded by the Allied right flank, 
where the 19th division as well as French divisions had cime to 
reinforce the remnant of the original four British divisions, which 
next day w^ere relieved. 

From May 31 onward the Germans, checked on the side of 
Reims and in front by the Marne, turned their efforts to a West- 
ward expansion of the great bulge— down the corridor between the 
Oureq and the Marne toward Paris. Hitherto the French re- 
serves had been thrown into the battle as they arrived, in an at- 
tempt to stem the flood, which usually resulted in their bcinc 
caught up and carried back by it. On June i. however, Petain 
issued orders for the further reserves coming up to form, instead, 
a ring in rear, digging Ihem.selvcs in and thus having ready before 
the German flood reached them a vast semicircular dam which 
would stop and confine its now slackening flow. When it beat 
against this in the first days of June its momentum was too dimin- 
ished to make much impression, whereas the appearance and fierce 
counterattack of the 2nd U.S. division at the vital joint of 
Chateau-Thierry was not only a material cement, but an inesti- 
mable moral tonic to their weary allies. In those few day.s of 
“flooding” the Germans had taken some 65,000 prisoners, but 
whereas this human loss was soon to be more than made up by 
U.S. reinforcements, strategically the Germans’ success had 
merely placed themselves in a huge .sack which was to prove their 
undoing less than two months later (see Marne, Second Battlk 
OP the). As in each of the two previous offensives, the tactical 
success of the Germans on May 27 proved a strategical reverse, 
because the extent to which they surprised their enemy surjirwed 
and so dislocated the balance of their own command. 

As the disclosures of General Kuhl have revealed, the offensive 
of May 27 was intended merely as a diversion, to attract the 
Allied reserves thither preparatory to^a final and decisive blo^' at 
^e British front covering Hazebrouck. But its astonishing open- 
ing success tempted the German command to carry it too far and 
too long, the attraction of success drawing thither their own re- 
serves as well as the enemy’s. Nevertheless it is a just speculation 
as to what might have resulted if the attack had begun on April 
17, as ordered, instead of being delayed until May 27, before the 
preparations were complete. The Germans would have worn out 
fewer of their reserves in ineffectual prolongations of the Somtne 
and Lys offensives, while the Allies would have still been waiting 
for the stiffening, moral and physical, of U*S. manpower. Time 
and surprise are the two supreme factors in war. The Germans 
lost the first and forfeited the second by allowing their surprise 
to surprise themselves. (B. H. L. H.) 

CHEMIST, one who, for pleasure or profit, concerns himself 
with the acquisition of information relating to the composition 
and structure of substances and the changes of composiuon and 
structure which they undergo. The chemist traces his cvoluuon 
from the Greek philosophers, who speculated without experiment 
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to the constitution of natter, thirough the mediaeval alchemists, terminate matter-stuff ( Vkii ) on which properdes nlc^t be in- 
vfho experimwted with little logic, in the hope of transmuting pressed giving matter its particular form (eZSor ). 
one element into another. During the middle ages another sect, If such fundamental qualities as hotness and dryness (or theit 
the iatrochemists, also eidsted, who carried out experiments which opposite qualities, coldness and wetness) are impressed on the 
vvere to make chemistry more useful to medicine. Many types of matter-stuff, we may conceive two qualities combining to give a 
chemists exist, classed usually according to the kind of matter or primal form of matter. For instance, the combination of dryness 
the kind of change with which they are most concerned. When with heat gives fire, with cold gives earth: the combination of 
the individual appli^ his information to the production, manu- wetness with heat gives air, with cold gives water. Moreover 
fact lire or commercial use of commodities, he is customarily con- these qualities are not unalterable. If the coldness of water is 
sidered an industrial chemist or chemical engineer. overcome by heat, the water changes to steam or air; if its wet- 

CHEMISTRY. The science that is concerned with the com- ness is overcome by dryness it leaves earth, 
position of bodies and with the changes of composition they Aristotle’s conception differed therefore not only from the 
undergo. Analytical chemistry deals with the methods of separa- undbangeable dements of Empedocles, but from the mechanical 
tion of purer substances from mixtures, of elements from com- hypothesis of Democritus, who imagined the world built up by 
pounds, and with their estimation; synthetic chemistry treats of the fortuitous meeting of rapidly moving atoms — ^themsdves of 
the methods by which complex bodies may be built up from unalterable nature. 

simpler substances. In each case it is the changes of composition In Eg3rpt the Aristotdian doctrine of the four dements readily 
tiiut. concern the chemist. The combination of atoms, and the took root. Working in metals had been practised for centuries 
arrangement of atoms in a molecule, used to be regarded as the not only along the valley of the Nile, but in the valleys of the 
s|M;cial province of the chemist; while the physicist dealt with Euphrates and the Indus, between which there had long existed 
changes of state and with the motion.s of the molecules: but intercourse. 

toda>' this distinction cannot be maintained. How far the teaching of the Alexandrine school directly affected 

With the rapid growth of modern chemistry it has become the chemical practice among the Egyptians is doubtful. It is clear 
practice to divide the theoretical study of the science into three from the chemical writings that have been preserved— especially 
main branches, and this conventional division is adopted in the from the famous papyrus at Leyden — that the priests were well 
present article, which, in addition, contains sections dealing with acquainted with methods for imitating gold and silver, and for 
tlu> history of chemistry and the practice of chemical analysis: — covering metal vessels superficially with gold alloys so that the 
History of Chemistry; Inorganic Chemistry; Organic Chemistry; base metal could be removed and leave a pure gold surface which 
Phvsicul Chemistry; Analytical Chemistry {Inorganic Analysts^ would “pass the test.” 

I lumale Organic Analysis, Gas Analysis), ALCHEMISTS AMD IATROCHEMISTS 

HISTORY OP CHEMISTRY When the Arabs conquered Egypt in the 7th century and over* 

Chemistry as a science had its origin in Egypt (see Alchemy) ran Syria and Persia, they brought a new spirit of enquiry to 
the product on the one hand of much practical experience of bear on the old civilizations they subdued. The great name that 
workers in metals, glass and pottery, of users of dyeing and tan- stands out in the alchemic period is that of Jabir — ^probably the 
nine materials; and on the other of Greek and Eastern specula- same Geber of the Latin books Summa Perfectionis and liber 
tion on the nature of the material world. The great school founded Fomacum of which the existing manuscripts date from the 13th 
\lexandria was the natural meeting place of the two streams, century. Jabir ibn Hayyan accepted the Aristotelian doctrine of 
.•rui from their union came in time the alchemy of the Arab con- the four elements, but to these he added the special chemical ele- 
({uerors, the iutrochemistry (g.v.) of the medical chemists and ments mercury and sulphur, by which he meant not so much the 
iin.ill}' our modern science. In all the older cosmogonies we two elements as met with in nature, but rather the principles giv- 
imk! the idea that there was some primordial element or principle ing metals their unalterable property, and the earthly impurity 
rroin which the visible universe was derived. Perhaps the oldest that it was possible to cleanse them from. Gold, unaltered by fire, 
spovuLitions assigned to water this elementary character; its contained a very pure mercury; lead and copper contained much 
tei 'iiing life, its vivifying power, its solid deposits all marked it sulphur. That gold could be extracted from copper pyrites, and 
ii'! tlie origin of things. The doctrine that water was the prime that silver remained when galena was long roasted, were regarded 
flemeni— associated with the name of Thales — exerted an ira- as evidence that the lustrous crystals of pyrites and galena, looked 
riu iiM' iiilluence on scientific thought throughout the centuries, on as metals, had been transmuted by purification from the sul- 
John van Helmont in the early 17th century thought he had phur or dross into the nobler metals. 

proved it experimentally; it remained for Antoine Lavoisier in the The two alchemic elements were thus introduced; the third 
laic isih to disprove it by mere decisive experiment. But water elenjent “salt’ —representing the residue that remained fixed aftei 
w.'Ls not the only ‘‘element” that was regarded as primordial by calcination — was added by the iatrochemists. These three ele- 
(•reck philosophers. That air could be condensed into clouds and ments constituted the tria prima of Paracelsus and his disciples 
clouds into rain was taught by Anaximenes; water could be evap- of the 16th century. Jabir himself seems to have believed in the 
orated into air, leaving solid earth behind. Everything therefore philosopher’s stone, and the term Kimya may have signified the 
sprarig from air. That fire was the first principle of things would secret powder which had to be projected on the molten metal tc 
ajjpcal to those who came in contact with the fire worship of the cause transmutation. 

Chaldeans, or with the religion of the Persians and Parsees, whom A century after Jabir came Rhazes, physician and chemist; anc 
/^oroastcr taught to look on fire as the symbol of goodness in he was followed by Ibn Sina, better known as Avicenna, whe 
cHMtion. Heracleitus among the Greeks espoused the cause of fire, knew that metals could be changed in colour, but not leall) 
l‘hi:rccidcs that of earth ; it was indeed easy to show that from altered in substance. 

combustible solids fire, air and water could be derived. That aU In the nth century Mansur distinguished between natrof 
tour were primal elements, and that the varieties of matter were (sodium carbonate) and qali (potassium carbonate). He describei 
made from intermixture of these, was the conception of Empedo- the preparation of a plaster of Paris, for use in surgery, by heat 
clcs. who regarded each element as distinct and unchangeable, ing gypsum and mixing it with white of egg. 

Kut the doctrine of the four elements which gave so powerful an When the Arabs penetrated into Spain they brought with then 
mipulse and direction to chemistry was that taught by Aristotle, their chemical knowledge and their love of learning. Through thi 
importance of his doctrine lay not so much in the nature he Arab universities founded in Spain, the knowledge not only o: 
^ssigut'd to matter, or to the modes in which qualities might be alchemy, but also of much of Greek thought first illuminated tin 
affixed to it, but in the broad principle that one kind of matter backward stetes of Europe. We cannot be sure of the origin o 
could changed into another kind^-in a word, that transmuta- many of the Latin texts of the xath and foUowing centuries. I 
was possible. Underlying ail tangible bodies was an inde- is said that the book tiandated from the Arabic by Robert o 
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Chester in 1x44 contains passages which* occur in the earlier 
alchemist manuscripts. It is even probable that the names which 
figure largely among the early chemists in Europe — ^Albertus 
Magnus, Roger Bacon, Raymond Lully, Vincent de Beauvais — 
are those of writers who made known not so much their own 
chemical experience as that of the Arabian alchemists. Albertus 
takes the same view as Avicenna concerning “chemical gold“ — it 
is a superficial imitation, not real gold. 

Paracelsus, the son of a physician, studied at Basle and at 
Wurxburg, and after wandering through Europe returned to Basle 
in 1526 and was appointed professor of medicine. His first public 
act was to burn the works of Galen and of Avicenna, the great 
handbooks of medicine, and to proclaim that chemistry was not 
concerned with the transmutation of metals but was the hand- 
maid of medicine. His reckless use of inorganic salts — ^many of 
them poisonous — ^led to his expulsion from Basle. 

Contemporary with the restless and dogmatic Paracelsus, Agric- 
ola devoted many years to the study of ores and the preparation 
of pure metals and salts from them. His De Re Metallica 
records many first-hand experiments — on the amalgamation proc- 
ess of extracting gold, on the properties of bismuth, on flame- 
tests for various metals. A little later Libavius, a German phy- 
sician, published his Alchymia, which may be regarded as the 
first European textbook of chemistry. Coming later still, Glauber 
made his reputation as a great practical chemist : he gave a clear 
description of the mineral acids and of aqua regia (q.v.), and he 
left his name attached to sodium sulphate. 

Last of the iatrochemists came van Helmont, regarded by 
many as the link between the alchemists and the modern chemists. 
He rejected the tria prima of Paracelsus and the four elements of 
Aristotle, going back to the older doctrine of Thales that water 
was the origin of all things. His well-known experiment of grow- 
ing a willow-shoot in dried earth, and watering it regularly until 
it had gained many pounds in weight without receiving any ap- 
preciable nutriment except from the water, is recalled now with 
a feeling that Nature had a sense of irony in deceiving the man 
who discovered carbonic acid gas. 

He showed that an air was given off when an acid acted on 
limestone or potashes, and that this air extinguished a flame. The 
same air he found was produced in fermentation and occurred 
naturally in the Grotto del Cane. In his endeavours to prepare 
the air in closed vessels he discovered the enormous force de- 
veloped by it; Idea, nominis egestate, he writes, halHutn ilium 
Gas vocavi, non longe a Chao veterum secretum {Opera Omnia, 
Frankfurt, 1682, p. 69). The term gas sylvestre, applied to carbon 
dioxide, meant the wild chaotic air that could not be coerced 
into vessels. Van Helmont found he could make an inflammable 
air, gas pingue, by heating animal matter, but he did not further 
distinguish between his gases. 

BIRTH OF MODERN CHEMISTRY 

Boyle * — A new era began with Robert Boyle. In early life, a 
member of the “Invisible College” (the germ from which the 
Royal Society sprang), he was drawn in 1654 to Oxford where 
several of the members were in residence. Here he spent his most 
active years in exijerimcntal research. He established by careful 
e^riments the law known by his name — ^that the volume of a 
given mass of air varies inversely as the pressure upon it. He 
determined the density of air and pointed out that bodies altered 
in weight according to the varying buoyancy of the atmo.sphere; 
and he compared the lower strata of the air to a number of 
sponges or small springs compressed by the weight of the layers 
above them. It is notable that not only the facts published by 
Boyle on the “Spring of the Air,” but the very images he used 
were repeated by Edmd Mariotte 14 years later. 

In x 66 i Boyle published the Sceptical Chymist, in which he 
gravely questions the tria prima: “There are some bodies from 
which it has not yet been made to appear that any degree of fire 
can separate either salt, or sulphur or mercury, much less all 
three. Gold may be heated for months in a furnace without 
losing weight or altering, and yet one of its supposed constituents 
18 volatile and another combustible. Neither can solvents separate 


any of the three principles from gold; the metal may be added to, 
and so brought into solution ... but the gold particles are 
present all the time: and the metal may be reduced to the same 
weight, of yellow, ponderous malleable substance it was before.” 

Boyle gives many instances in which metals, such as lead or 
copper, may be dissolved in acids and their properties entirely 
disguised in the compound. The corpuscles of which the metal 
is composed, meeting with corpuscles of another kind, may be 
more disposed to unite with them than with the particles forming 
their original metallic cluster. From the coalition of two different 
corpuscles a new body may be formed “as really one as either of 
the corpuscles before th^ were confounded.” We can trace here 
the modem idea of chemical affinity uniting atoms into compounds. 
Boyle devised a method for extracting the element phosphorus! 
which was long known as Boyle’s phosphorus; he made many 
experiments on air and other gases. He prepared hydrogen by the 
action of acids on steel filings and on iron nails, and showed that 
it would bum with a strong flame though with little light. He 
collected the gas in an inverted glass flask over dilute acid, and 
showed that the imprisoned gas was permanent and “dilated itself” 
like air when the vessel was warmed. 

In his “New Experiments touching the Relation betwixt Flame 
and Air” he showed that the flames of hydrogen, of sulphur, and 
of a candle were extinguished in the receiver of his air ‘pump 
when the air was rarified. But, finding that gunpowder and i[ulini- 
nating gold would burn in his vacuum, he was forced to conclude 
that flame may exist without air: it was left to his assiitant 
Robert Hooke to make the next advance. 

By observing that wood charcoal was immediately dissipated 
into white ashes if the retort was opened in the air while still 
red-hot, Hooke grast>ed the fact that the air “preyed upon” or 
“dissolved” the charcoal; and he compared the active constituent 
of the air with that which is fixed in saltpetre. The oil risinc a.s 
vapour from a lighted wick is not burnt inside the flame (which 
is dark) but only as it reaches the surrounding atmosphere where 
it meets the “nitre-air.” 

John Mayow made careful experiments on the burning of com- 
bustible bodies in air confined over water. He showed that part 
of the air disappeared both in combustion and respiration, and 
that the residue left would not support flame or life. This residue 
differed then from ordinary air. He did not isolate his nitre-air, 
nor show what became of it. 

THEORY OF PHLOGISTON 

The theory of phlogiston first proposed by Johann Joachim 
Becher and greatly advanced by Georg Ernst Stahl went back to 
the old idea of Jabir that combustible bodies lost something when 
they burnt. Becher’s terra pinguis became Stahl's phlogiston, 
which was not fire itself but the material of fire. Metal.*; were 
composed of a calx, different for each metal, combined with 
phlogiston, which was the same in all metals and common to all 
combustibles. When a metal, such as lead or tin, was calcined in 
the air, phlogiston was evolved and a calx was left behind. When 
a candle or charcoal was burnt in tffe air it gave off phlogiston 
(manifest as heat and light) and very little residue was left: wax 
and charcoal mainly consisted of the material of fire. When a 
calx was heated with charcoal out of contact with air the 
phlogiston of the charcoal recombined with the calx and the metal 
was regenerated. In this way a generaliaation was made which 
accounted for the two opposite processes of oxidation and reduc'* 
lion, and moreover was able to predict certain chemical con.‘«- 
qucnces which were verified later by experiment. The heat given 
off by animal bodies and its restoration by food were also ex- 
plained by phlogiston. The fact that combustion and life ceased 
in a confined volume of air was due to the swift whirling motion 
of the phlogiston that filled the air, which when saturated could 
take no more. In considering the wide acceptance of Stahl’s the- 
ory it must be borne in mind that it gave expression to the vci 7 
striking facts that in combustion something was emitted by 
burning body, viz., heat, and in the reduction of a calx by chnf' 
coal something— potential energy, or the power of giving out hea 
again— was restored to it 
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ANTinPHLOOlSTlC EXFERIIIENTS 
Black and Cavendiih^The first blow to the phlogistic the- 
ory was dealt by Joseph Black, himself an adherent. It had long 
been known that limestone was turned into quicklime by heating, 
and that quicklime brought into contact with the mild alkalis 
rendered them caustic, returning itself to chalk. This was ex- 
plained by supposing that the fire gave a **buming principle** to 
the limestone, which handed it on in turn to the mild alkali. Black, 
Oiling the balance, found that both chalk and magnesia alba lost 
weight when they were heated, the loss being due to the escape 
of a gas previously fixed in them. The caustic lime and magnesia, 
freed from the gas, no longer effervesced with acids: moreover, 
the chalk and magnesia alba lost the same weight of gas whether 
they were strongly heated or were dissolved in an acid. The 
effervescence was obviously due to the escape of the air. Then 
nn aqueous solution of the caustic lime or magnesia when exposed 
to the atmosphere gradually formed a white precipitate and lost 
its causticity as the **hxed air” from the atmo.sphere dissolved in 
the surface layer of the liquid. Caustic lime and magnesia act 
on the mild alkalis by combining with their fixed air, and not 
by an exchange of phlogiston. Black had proved by quantitative 
experiments difference between the mild and caustic alkalis, 
and had shown that fixed air (CO2) was a normal constituent of 
our atmo.sphere (1756). 

Twenty years later Henry Cavendish published his researches 
on '‘Factitious Air,” in which he described the preparation and 
properties of carbon dioxide and hydrogen. His work on hydrogen 
is of the first importance. “Inflammable air,” he found, could be 
produced readily by the solution of zinc, iron and tin in dilute 
sulphuric or in hydrochloric acid. He collected and measured the 
gas over water, and found that a given weight of one of the 
metals gave the same measure of gas whichever acid was used as 
the solvent and however diluted the acid. He concluded therefore 
that the gas came from the metal and was either phlogiston or a 
compound of phlogiston with water. 

Informed of Joseph Priestley’s observations that in the explo- 
sion of inflammable air with common air a dew was deposited on 
the vessel and a loss of weight ensued, Cavendish carefully re- 
peated the experiments and showed there was no loss of weight, 
v^hile “almost all the inflammable air, and about on^-fifth part of 
the common air, lose their elasticity and are condensed into a dew 
which lines the glass.” He then burnt a quantity of hydrogen in 
air and, collecting the dew, found it had the properties of water; 
the two airs, he said, “are turned into pure water.” Then Caven- 
dish tired a mixture of hydrogen and oxygen, and was puzzled for 
some time by finding the condensed water to be acid. He proved 
this acid was caused by the presence of adventitious nitrogen 
(from the air) which was acted on in the explosion if the oxygen 
was in excess. Afterward he passed electric sparks through a mix- 
ture of air and oxygen in a bent tube over mercury in presence of 
potash. In this remarkable experiment he not only proved the 
comiiosition of nitre, but proved that the nitrogen of the air could 
be completely removed with the exception of a small inert bubble 
of gas about one tie of the whole. He had isolated argon 
from the air — by the same method used by Rayleigh and 
Ramsay more than 100 years later. Much has been written regard- 
ing the relative claims of Cavendish, Watt and Lavoisier regard- 
ing the discovering of the composition of water. It would seem 
dear that Cavendish alone established this by his exact quantita- 
tive work. Claims on behalf of James Watt have been advanced 
ior having given the correct interpretation of the cxi;^rimental re- 
sults. Lavoisier is not entitled to any share in this discovery — ^his 
n'erit rests upon having expressed the results in language unham- 
by the phraseology of the phlogistic theory of combustion. 
Schcelc and Prtetley^In contrast to the deliberative work 
Black and Cavendish^ the rapid series of experiments carried 
out by Karl Wilhelm Scheele in Sweden and by Priestley in Eng- 
land Were remarkable for the brilliant observational powers brought 
iiiio play and for the many discoveries that flowed from them. 

j'checlc found that various substances— especially bodies like 
^nlphur and phosphorus— diminished the volume of air in which 
incy were burnt; and the residual gas he found, against his ex- 


pectation, to be lighter than ordinary air, and this lighter portion 
was no longer able to support combustion. The portion of the air 
concerned in the burning — ^his “fire-air” had disappeared. He burnt 
a jet of hydrogen in a measured volume of air over water, noticed 
how the flame died out, and then how the water rose in the 
vessel. Finding no evidence of any change in the water, he con- 
cluded that the missing air being neither condensed in the residual 
“foul air,” nor dissolved in the water, must have escaped through 
the glass. The phlogiston (hydrogen) must have combined with 
the fire-air to form “caloric,” and this had passed through the 
glass walls. He set himself to reverse the process. If caloric could 
be passed into a substance avid for phlogiston, the caloric might 
be broken up, the phlogiston retained and the fire-air liberated. 
Several bodies, he thought, would strongly attract phlogiston — 
such as nitric acid, pyrolusite (which he had himself investigated) 
and the red calx of mercury. When heat was applied to nitric 
acid, red fumes were evolved, and when these were absorbed by 
lime, a colourless gas remained, which supported combustion bril- 
liantly. He had liberated the sought-for “fire-air.” Similarly the 
cabc of mercury, when heated in a vessel over a charcoal furnace, 
combined with the phlogiston of the caloric to form metallic 
quicksilver and the pure fire-air was set free. He added his fire-air 
to the residual “foul-air” in due proportion and found the mix- 
ture behaved as common air. 

Scheele interpreted all his results in terms of the phlogistic 
theory. Thus when he first isolated chlorine by beating pyrolusite 
with hydrochloric acid, he imagined the pyrolusite had absorbed 
phlogiston from the acid, and he named the new gas “dephlogisti- 
cated marine acid.” We owe to Scheele hydrofluoric, hydrocyanic, 
arsenic, tungstic and molybdic acids, and a long list of organic 
substances including glycerine and milk sugar, with oxalic, tar- 
taric, citric, malic and other acids. 

•Scheele’s discovery of fire-air, probably made in 1773, was not 
published until 1777. Meanwhile, on Aug. 1, 1774, Priestley had 
concentrated the sun’s rays through his new burning-glass on the 
red calx of mercury contained in a glass vessel over mercury, and 
found an air was expelled from it very readily. This air he found 
was not soluble in water, “but,” he writes, “what surprised me 
more than 1 can well express was that a candle burned in this 
air with a remarkably vigorous flame.” Now Priestley had pre- 
\'iously shown that the respiration of animals acted like burning 
bodies on common air, diminishing its volume and rendering it 
noxious. This new air, he found, Offered from common air not 
only in supporting combustion more vividly but in prolonging the 
life of animals breathing it. His explanation was that while com- 
mon air is always partially saturated with phlogiston and cannot 
make room for much more, the new air is uncontaminated and 
phlogiston can rapidly escape into it — as into a vacuum. He named 
the new gas therefore “dephlogisticated air,” and the residual 
inert nitrogen he named ”phlogisticated air.” 

Priestley was the first to prepare and describe the gases nitric 
oxide and nitrous oxide, which he collected over water, and the 
gaseous hydrogen chloride, ammonia, sulphur dioxide and silicon 
fluoride, which he collected over mercury. 

Lavoisier. — ^The outstanding features of Lavoisier’s work were 
the use of the balance and the clearness with which he inter- 
preted quantitative results, a clearness founded on his conviction 
(partly gained from Black) that no ponderable matter disappears 
in any chemical change. He heated water in a sealed glass vessel 
for many days, and found the weight of the whole unaltered. On 
pouring out the water he found the glass had lost in weight, but 
on evaporating the water he recovered the lost weight iq the 
alkaline silicates which had been dissolved from the glass. 

In 1772 Lavoisier began his researches on combustion. When 
sulphur and phosphorus were burnt in air a portion of the air was 
fix^. The same thing was observed when lead and tin were 
calcined in air sealed in glass vessels: there was no change in 
weight until the vessels were opened and the air rushed in. In 
1775, after hearing from Priestley of his “dephlogisticated air,” 
and after repeating the experiment with the jred calx of mercury, 
Lavoisier grasped the true explanation of combustion. The '^re” 
or “vital” air was combined with the melal in the calx, ind.tUs 
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pure air formed that portion of common air which produced 
calcination by combining with the metal. Then followed the quan- 
titative demonstration that mercury heated in common air slowly 
combined with the “vital” part and formed the red powder — 
mercurius calcinatus: from this powder, more strongly heated, the 
vital air was recovered, and this mixed with the inert “azote” 
(left in the first experiment) reformed exactly the original quan- 
tity of common air. 

Finding that nonmetallic elements such as sulphur and phos- 
phorus gave acids when combined with his vital air, and having 
shown that carbon yielded Black's fixed air (Bergman’s aereal 
acid), Lavoisier adopted the name oxygen (acid-maker) for the 
substance which, combined with caloric, formed “oxygen gas.” 
While the nonmetallic elements gave acids by their combination 
with oxygen, the metals gave calces — the oxides of the metals; 
and the union of the two Idnds of oxides gave the various metallic 
salts. But, the phlogistonists could still object, this did not ex- 
plain the formation of inflammable air when metals were dissolved 
in acids, just the same salt was formed by the union of a calx 
with an acid as by the solution of the metal in the acid; but in 
the latter case the metal gave up its phlogiston as inflammable 
air. Moreover, unless the calx were originally present in the 
metal, there was no obvious source from which the metal could 
obtain the ox>'gen necessary to form the calx. It was a difficulty 
only to be solved by Cavendish’s proof that water was formed 
when inflammable air was burnt. Informed of Cavendi.sh’s work, 
Lavoisier and Laplace repeated the experiment and by their cor- 
rect interpretation supplied the missing data. In the solution of a 
metal by an acid, the oxygen of the water combines with the 
metal, liberating the inflammable air — ^now named hydrogen — 
while the two oxides (the calx and the acid) combine to form the 
salt. This was the deathblow to the phlogistic theory. 

Founded on Lavoisier’s oxygen theory, a new nomenchture was 
evolved, and this has largely survived to our day. It was perhaps 
natural that the new school should consider oxygen to be an 
es.sential constituent of all acids, and that the acid from .sea salt, 
muriatic acid, should be regarded as formed by the union of an 
oxide of an unknown nonmetallic clement murion with water, and 
that chlorine — Schcele's “dephlogisticated marine acid” — should 
be an oxygenated compound of this, or “oxy-muriatic acid.” 

THE ATOMIC THEORY 

Before the publication of John Dalton’s atomic theory, and in- 
deed even before the formal enunciation of the law of the con- 
servation of mass by Lavoisier, there was some recognition of the 
principle of equivalency in chemical combination. This can be 
traced back to Black’s work on fixed air and magnesia alba about 
1755. The subject of equivalency and the law of reciprocal pro- 
portions are usually identified wdth the name of J. B. Richter 
(1792), but experimental work on the neutralization of acids by 
bases, in which the principle of equivalency was recognized, were 
carried out at an earlier date by Cavendish. Clerk Maxwell, in his 
notes on Cavendish’s electrical re.searches adverting to a particu- 
larly remarkable set of experiments carried out in 1777, pointed 
out that Cavendish must have carried out some equivalent weight 
determinations before this date but he did not publi.sh them. The 
actual values were very similar to modern figures. On the .sub- 
ject of the determinations Maxwell remarked that “Cavendish 
was accustomed to comimre the quantity of fixed air from dif- 
ferent carbonates with that from 1,000 grains of marble. Now 
the modem equivalent weight of marble is 100, so that if Caven- 
dish took TOO pennyweights as the equivalent weight of marble, 
the equivalents of other substances would be as he has given 
them.” 

In 1803 Claude Louis Berthollet published an important work 
entitled Essai de siatique chimigue which exercised considerable 
influence upon the progress of chemistry in more than one direc- 
tion. Broadly speaking the Essai was an attempt to bring ideas 
regarding the course of chemical change and the composition of 
substances resulting therefrom under a few general principles. In 
this respect Berthollet made a marked advance upon the ideas re- 
garding chemical Affinity which were expressed during the 18th 


century by men such as T. 0 . Bergman and C. F. Wenzd. Ber- 
thollet was able to see the fallacies of Bergmn’s tables of affinity, 
and he pointed out that the course of chemical change was capable 
of modification by change in the relative quantities of the react- 
ing substances. A most important feature of Berthollet’s ideas 
was the recognition of a state of chemical equilibrium, and that 
the establishment of equilibrium was determined not only by the 
affinities of the reacting substances but upon their amounts. Ber- 
thollet regarded chemical affinity as akin to gravitational attrac- 
tion, but at the same time he realized that it was a much more 
complex phenomenon. In spite of the limitations of his ideas, 
Berthollet must be regarded as a pioneer in the development of 
the law of mass action, a principle which was first clearly formu- 
lated by C. M. Guldberg and P. Waage in 1867. 

Berthollet’s brilliant ideas regarding the reversibility of chem- 
ical reactions unfortunately led him into serious errors regarding 
the constancy of composition of substances. The quantitative 
work of Black, Cavendish, and Lavoisier had all gone to show 
that compounds, however prepared, contain their constituents in 
definite proportions. Berthollet maintained a contrary opinion, 
and he asserted that the composition of compounds was deter- 
mined by the conditions under which they are produced. This 
erroneous doctrine gave rise to a celebrated controversy with J. L. 
Proust, who was able to show as the result of his analytical work 
that the composition of compounds is constant and definite; 

The controversy between BerthoUet and Proust was followed in 
1808 by the publication of Dalton’s New System of Chemical 
Philosophy, vol. i, part i. In this work Dalton put forw'ard his 
atomic theory. The origin of this theory has been the subject of 
some discussion. Among Dalton’s contemporaries, including his 
biographer Henry, it w^as widely believed that Dalton derived his 
theory as the result of his experimental work on combination in 
definite and in multiple proportions. It seems certain, however, 
that Dalton had ideas regarding an atomic constitution of matter 
some years before the publication of the New System, and a care- 
ful examination of Dalton’s notebooks by H. E. Roscoe and A. 
Harden led in 1896 to the conclusions expressed in their New 
View of the Origin of Dalton's Atomic Theory that the theory had 
been arrived at by deductive reasoning and not inductively as a 
result of a study of the laws of constant and multiple propor- 
tions. Dalton was known to be keenly interested in Isaac Newton’s 
works, and it would seem that his study of the Principia and even 
more of the Opticks was the real source of his own atomic con- 
ceptions. 

The study of quantitative relations between the volumes of 
gases taking part in chemical reactions dates back to the time of 
Cavendish, and in 1808 J. L. Gay-Lussac enunciated a general law, 
known by his name, which gave formal expression to such rela- 
tions. Dalton, too, had done much experimental work in this 
direction, and he attempted, but without success, to discu.ss the 
results in terms of his atomic theory. In passing, it may be noted 
that while Dalton was a pioneer in scientific thought, as an experi- 
mentalist he was far from exact. Gay-Lussac’s law which states 
that when gases combine together they do so in simple propor- 
tions by volume and the volume of the product, if gaseous, bears 
a simple relation to the volumes of the reacting gases, was a 
purely experimental generalization and was not accompanied with 
any theoretical di.scussion. Dalton ventured the suggestion that 
under identical conditions of temperature and pressure equal vol- 
umes of gases contain the same number of atoms, but he very 
soon found that this would lead to error. In 1811 A. Avogadro 
got over the difficulty by drawing a distinction between the ulti- 
mate particle of an element which can take part in a chemical 
change, the atom, and the ultimate particle of an element or com- 
pound which can exist by itself, this latter he termed a molecule. 
By replacing the word atom by the word molecule in Daltons 
suggestion, the well-known hypothesis of Avogadro was formu- 
late, viz., that under identical physical conditions equal volumes 
of gases contain the same number of molecules. This hypothesis, 
originally framed to explain Gay-Lussac’s /law, became the very 
corner-stone of modem chemistry. Every advance after 
in one way or another provided fresh evidence of its truth, 
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xoucb 80 that It becama customary to refer to Avogadro’s kw. 
Although formulated three years after Gay-Lussac*s law it took 
nearly half a century for Avogadro’s ideas to secure general recog- 
nition among chemists. Dalton was antagonistic to the theorem 
after having seen the failure of his own attempt to discuss chem- 
ical combination in terms of gaseous volumes— indeed he chal- 
lenged the accuracy of Gay-Lussac’s law, relying upon the results 
of his own less accurate experiments. The state of chemistry for 
some 50 years after the publication of Avogadro’s hypothesis was 
one of much confusion, no fewer than four “systems” of chem- 
i^^ry having been introduced between 1826 and 1858 associated 
^vith the names of J. J. Berzelius, L. Gmelin, C. F. Gerhardt, and 
S. Cannizzaro. Two important principles were introduced in 1819 
which exerted much influence in fixing atomic weights and in the 
establishment of formulas, namely the law of Dulong and Petit 
and Mitscherlich’s law of isomorphism. P. L. Dulong and A. T. 
Petit pointed out that the product of the specific heat of a solid 
clement and its atomic weight was approximately constant, and 
E. E. Mitscherlich showed a connection between identity of crys- 
talline form and of chemical composition. In 1826 J. B. A. Dumas 
devised a useful method for determining vapour densities by 
which molecular weights of substances could be determined in the 
vaporous condition. Berzelius carried out some good atomic 
weight determinations, and he made some use of the above-men- 
tioned principles in establishing the formulas of inorganic com- 
pounds. Although some of his formulas were identical with those 
which arc now in general use, others were not, and it is certain 
that in attempting to make use of volume relationships he failed 
to do so in a consistent and logical manner — ^in short his failure 
was due to neglect of Avogadro’s principle. Gmelin’s system was 
regarded by some as an improvement on that of Berzelius, but 
both were essentially founded upon gravimetric experiments; in- 
deed Gmelin’s atomic weights were what would now be termed 
equivalent weights. A much closer approach to the establishment 
of a satisfactory system of chemistry was realized by Gerhardt 
and strongly supported by A. Laurent. Both Gerhardt and Laurent 
stressed the molecule, not the atom, as the fundamental unit in 
chemistry. Gerhardt’s system, in which due account was taken of 
Avogadro’s rule, was largely successful with organic compounds, 
bui with inorganic compounds it was somewhat of a failure. The 
iiniil step, which resulted in the establishment of a completely 
logical system of chemistry with consistent formulas and atomic 
weights, was taken by Cannizzaro in 1858. He insisted upon the 
necessity of accepting Avogadro’s hypothesis as universally ap- 
plicable, and was able to explain the cause of certain apparent 
exceptions, resulting in the deduction of impossible formulas, as 
a consequence of Uiermal dissociation. Cannizzaro was able to 
deduce correct values for atomic weights by showing that, once 
the molecular weight of a compound had been established by a 
detcrniination of its vapour density, the value of the atomic 
^vcight of some particular element in the compound must be fixed 
within a certain liinit. By choosing a sufficient number of com- 
pounds of that element, he pointed out that there was reasonable 
probability of obtaining a compound containing only one atom of 
the element in the molecule of the compound, and thus of cor- 
relating the value of its equivalent weight with the atomic weight. 
Cannizzaro’s system rapidly received general acceptance, but it is 
interesting to note that certain French chemists, particularly 
Sainic-Claire DeviUe, who had carried out much valuable experi- 
mental work on thermal dissociation, were unable to accept the 
(explanation of the so-called abnormal vapour densities of sub- 
i^tanccs like ammonium chloride and phosphorus pentachloride as 
being due to thermal dissociation. In short, they regarded such 
(^nmpuunds as being exceptions to Avogadro’s theorem. It was 
recognized by Cannizzaro, by H. Kopp, and by F. A. Kekuli that 
ibere was no question of any such exception, but that when values 
lor the molecular weight of a compound in the vaporous state 
iverc obtained which were inconsistent with its formula, such 
results were due to an increase in the number of molecules in a 
Sivcn volume brought about by partial or complete thermal dis- 
sociation. 

experimental demonstration of this important principle 
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was lai^ely due to C. A. Wurtz. 

The development of chemical theory between Dalton’s time and 
that of Cannizzaro was much influenced by studies on electrolysis 
and on the reactions of organic compounds. In 1819 Berzelius put 
forward his dualistic theory of chemical combination, according to 
which salts were regarded as the products of the union of an dec- 
tropositive (basic) oxide with an electronegative (acidic) oxide. 
With oxyacids and their salts this theory enjoyed some success. 
Its subsequent downfall was largely brought about by H. Davy’s 
discovery of the elementary nature of chlorine, and also by 
Dumas’ discovery that acetic acid could be converted into tri- 
chloracetic acid without causing a profound change in the nature 
of the product. Once it had been discovered that elements of 
opposite electrochemical character could replace each other in a 
compound, Dumas was able in 1839 to formulate his theory of 
types — an idea altogether at variance with the dectrochemical 
ideas of Berzelius. Shortly before this time J. von Liebig and F. 
Wohler had published their investigation on the radical of benzoic 
acid, and in 1841 R. W. Bunsen ^d begun his investigations on 
the cacodyl compounds. In these researches it had become recog- 
nized that a group of elements could take part in a number of 
reactions without the group thereby losing its individuality. In 
1833 T. Graham showed that phosphoric and arsenic acids were 
capable of giving rise to more than one type of salt, and shortly 
afterward extended his work to organic acids and thus developed 
a theory of polybasic acids. Of other investigations which influ- 
enced the develo()ment of chemical theory, particular mention 
should be made of A. W. Williamson’s experiments on etherifica- 
tion between 1850 and 1856. These and other departments of 
study all served, in one way or another, to elaborate the various 
theories of structure, known as the type and residue theories, 
associated particularly with the names of Gerhardt and KekulA 
{See historical introduction to Chemistry: Organic,) 

The various type theories gradually developed into a general 
theory of valency, largely as the result of the work of E. Frank- 
land on organo-metallic compounds about 1852, and of H. Kolbe’s 
experiments on the electrolysis of the salts of organic acids which 
were begun about 1845. Important theoretical developments were 
made by A. S. Couper in 1858 and especially by Kekul^ from 1858 
onward. Frankland and Kekul£ were agreed in regarding valency 
as a property of an atom of an element expressing its capacity 
for saturation with hydrogen atoms, but they differed on the 
question of the variable or constant nature of valency. KekuM 
saw that success in the development of organic chemistry would 
rest on the assumption of the constant quadrivalency of carbon, 
and accordingly he regarded other elements as having invariable 
valencies. Frankland preferred to regard an element such as phos- 
phorus as being tervalent in the trichloride and quinquevalent in 
the pentachloride, and generally that valency was variable. Kekul6 
regarded phosphorus as definitely tervalent in all compounds. He 
regarded a substance such as phosphorus pentachloride as a 
“molecular” compound of the trichloride and chlorine and wrote 
the formula as PCls,Cls. Such formulas had much to recommend 
them; e,g., the rea^ness with which the substances can undergo 
thermal dissociation, but it was soon found impossible to main- 
tain a distinction between “atomic” and “molecular” compounds, 
so Frankland’s view regarding the variable nature of valency re- 
ceived general acceptance. 

Classification of the Elements* — ^In the early years of the 
19th century several chemists; e.g,, J. W. Dobereiner and Dumas, 
attempted to establish relations between the values of the atomic 
weights of elements and thdr properties. Thus in several instances 
it was not difficult to show tlut there was a gradation of proper- 
ties when three elements of similar nature and increasing atomic 
weight were considered together. Thus bromine which is inter- 
mediate in properties between chlorine and iodine has an atomic 
weight whii± is roughly the arithmetic mean of these two elo> 
ments. Important advances in correlating the properties of ele- 
ments with their atomic weights were made independently by 
A. £. B. de Chancourtois in 1862, by J. A. R. Newlands in x866 
who put forward his law of octaves, and by D. I. Mendeleyev in 
1869 who daborated a periodic system of classification. The ideas 
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of de Chancourtois and of Newlands, which were fundamentally 
identical with those of Mendeleyev received almost no recogni- 
tion, but Mendeleyev not only pointed out that when the elements 
were arranged in the order of ascending atomic weights similar 
elements occur at intervals of eight (Newlands* law of octaves) 
but was able to predict the existence of hitherto undiscovered 
elements and to correct the values of several erroneous atomic 
weights. Almost simultaneously with Mendeldyev, Lothar Meyer 
established the same principle, namely that the properties of the 
elements and of their compounds are a periodic function of their 
atomic weights, and he expressed his ideas graphically by plotting 
the atomic weights as abscissas against the atomic volumes of the 
elements as ordinates. Lothar Meyer, however, adopted a more 
restrained attitude to the whole subject, and he was opposed to 
altering the atomic weights of such elements which <hd not ht 
into the system. 

Among the important theoretical aspects of the periodic classi- 
fication, Mendeleyev drew attention to the valencies of the ele- 
ments as measured by their combining capacities for hydrogen 
and for oxygen respectively. He pointed out that in a number of 
instances the sum of the “hydrogen” and of the “oxygen” valen- 
cies was equal to eight. Some 30 years later the same principle, 
expre.ssed in electrochemical language, was formulated by R. 
Abegg, who regarded the elements as endowed with two different 
kinds of valency, namely a normal (electropositive) valency, and 
what he termed a contravalency of electronegative character. Thus 
phosphorus would have a normal valency of three in phosphine, 
PH3, and a contravalency of five in the pentachloride, PCU. 
Abegg’s theory amounted to a revival of Berzelius’ dualistic the- 
ory welded on to the periodic system of classification. It attracted 
some attention at the time, but was less fruitful than an earlier 
conception of Werner’s (see below). 

Afiart from a few elements which were discovered soon after 
Mendeleyev’s formulation of the periodic law and were readily 
fitted into the table, a new .situation arose after 1894 as the result 
of the discovery of the inert clement argon by Lord Rayleigh 
and W. Ramsay, followed by that of helium in i8g8, and of neon, 
krypton and xenon by Ramsay and M. W. Travers between 1898 
and 1901, and the position of these elements in the periodic table 
required to be settled. Mendeleyev had previously drawn attention 
to the periodicity of electrochemical character shown by the ele- 
ments, and accordingly Ramsay was able to show that the inert 
gases could be placed in a new group between the strongly electro- 
negative halogens and the powerfully electropositive alkali metals, 
this position being in agreement with their atomic weights. The 
position to be assigned to the rare earths in the periodic table 
was a more difficult one, and remained unsettled until after H. G. 
J. Moseley’s work on atomic numbers in 1913. This important 
generalization, according to which the atomic number as distinct 
from the atomic weight is regarded as the fundamental property 
of an element, gave a theoretical foundation for the periodic law 
and has been the means of removing some of the irregularities 
inherent in the original system; e.g., inversion in the order of 
tellurium and iodine when considered with regard to atomic 
weights. 

Until the closing years of the 19th century the atom had been 
regarded as the indivisible unit of elementary matter, although 
speculations regarding the possibility of the elements being com- 
posed of some fundamental substance had been advanced at vari- 
ous times. In 1815 W. Prout ventured the suggestion that the 
atomic weights were all integral numbers, being multiples of that 
of hydrogen. Accurate atomic weight research showed that such 
an idea was fundamentally erroneous, and accordingly Trout’s 
hypothesis was abandoned, but it nevertheless continued to exer- 
cise a certain amount of interest for some chemists as it was well 
recognized that a large majority of the atomic weights tended to 
approach toward whole numbers. The correct explanation of the 
true significance of atomic weights, and generally of the elements 
as regards their places in the periodic table, was eventually given 
chiefly as a result of studies on radioactive phenomena and of 
analysis by rays of positive electricity during the early years of 
the 20th centmy. These investigations gave rise to a greatly 


extended conception of the nature ot the elements (see Atom; 
Atomic Number; Isotopes, etc.)* 

Modern Views on the Elements and the Periodic Table. 
— ^Investigations of radioactive phenomena, particularly those of 
£. Rutherford and F. Soddy, had diown that certain element.^ of 
high atomic weight such as uranium, thorium, and radium, under- 
go spontaneous transformation into other products, and they ex- 
plained these. phenomena in terms of a theory of atomic disin^ 
tegration in 1903. In the following year Ramsay and Soddy were 
able to demonstrate the formation of helium from radium by 
radioactive change, and in 1908 Rutherford and H. Geiger gave 
an experimental proof of the identity of the a-particle and the 
helium atom. As the atomic weight of helium is 4, it follows that 
whenever a radioactive atom suffers a loss of an a-particlc its 
atomic weight must descend by 4 units. Gradually it was rerog. 
nized that the final product of a succession of such changes would 
be lead, but if the origin of the lead was uranium its atomic 
weight would be 206, whereas if the source of the lead wa.s tho- 
rium its atomic weight would be 208. The correctness of this rea- 
soning was shown by the independent work of Soddy, T. W. Rich- 
ards, K. Fajans and others since 1913 on the atomic weight of 
lead extracted from uranium and thorium minerals. The value of 
207.1 for the atomic weight of ordinary lead is the mean value of 
the isotopes (a term attributable to Soddy) of which it chnsists. 
In 1911 J. J. Thomson introduced his method of analyst with 
positive rays and, a few years later, Aston introduced soitie im- 
provements into the experimental method, particularly wHat he 
termed the mass spectrograph. With the aid of this apparatus 
F. W. Aston was able to show that a majority of the elements ron- 
sist of i.sotopes, the atomic weights of which are whole numbers, 
and where an element has an atomic weight with a clearly defined 
figure after the decimal point, this is due to the value being an 
average one, just as in the case of the isotopes of lead. Thus in 
1920 Aston showed that chlorine consists mainly of. two i.sotopes 
having atomic mas$e.s of 35 and 37 mixed in such proportions as 
to agree with the atomic weight of 35.46 of this gas. 

Much progress regarding the nature of the elements resulted 
from studies on X-rays, particularly from the work of the Braggs 
on the diffraction of these rays by crystals begun in 1912 and of 
the introduction of X-ray spectroscopy by Moseley in the follow- 
ing year. It was as a direct result of this latter work that atomic 
numbers were placed upon a sound experimental foundation. 
When the elements are arranged in the periodic table according 
to their atomic numbers, not only were the irregularities inherent 
in the older table removed, but, as the elements were now defi- 
nitely “numbered,” the difficult problem of the rare earths was 
solved, and some new elements were discovered by applying the 
methods of X-ray spectroscopy as an adjunct to the older meth- 
ods of examining products from minerals. The numbering of the 
elements soon directed attention to some which, though undiscov- 
ered, were none the less believed to exist, namely those of atomic 
numbers 43, 61, 72, 75, 87 and 91. Particular interest is attached 
to the discovery of elements 72, 75, and 91. Element 91 was dis- 
covered in 1918 by 0 . Hahn and L.'^eitner, and independently 
by Soddy and J. A. Cranston, by the methods of radioactivity, 
and is now known as protoactinium and is similar to tantalum. 
In 1923 G. Hevesy and D. Coster discovered element 72, 
they termed hafnium and showed it to resemble zirconium. The 
discovery of element 75 was made in 1925 by W. and I. Noddack 
who recognized its relation to manganese. 

Although modem atomic science dates from the beginning of 
the 20th century, and the views of chemists regarding the nature 
of the elements ^ve thereby been greatly modified, it should bo 
noted that many phenomena, formerly regarded from a purely em* 
pineal standpoint, have reedved much more enlightened explana- 
tions in consequence of our knowledge of atomic structure. The 
recognition of electrons as universal constituents of atoms was 
admitted toward the end of the 19th century. In 1904, J. J- Thoni* 
son regarded atoms as consisting of electrons embedded in » 
sphere of piositive electricity, and he showed that consideratiun.soi 
this kind could furnish some explanation of the periodic systein 
of the dements. Shortly afterward he showed that valency cow 
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t)e explained on an electrochemical basis. This idea was further 
elaborated by Kossel and independently by G. N. Lewis in 19x6, 
the views of the former being chiefly concerned with ionizable 
substances, and those of the latter witb nonelectrolytes. In devel- 
oping bis views, W. Rossel made some use of Abegg’s conceptions 
of normal and contravalency and of the position of the inert gases 
in the periodic table, but without adopting any particular type of 
atomic model. Lewis, however, made use of a cubical atomic 
niodel, the electrons being situated at the corners — an arrange- 
ment which although theoretically unsound was nevertheless suc- 
cessful in giving expression in electronic language to the single, 
double and triple bonds of classical chemistry. In 1923 further 
fundamental contributions to an electronic theory of valency 
viere made independently by T. M. Lowry and by N. V. Sidgwick. 
Sidgwick developed his views around the model atom of Ruther- 
ford and N. Bohr, and one of his outstanding achievements was 
the placing of A. Werner’s theory of valency on a satisfactory 
electronic basis. Werner first put forward ideas in 1891, in which 
he drew a distinction between what he termed principal or pri- 
mary valencies and secondary or auxiliary valencies, the former 
being concerned primarily with electrolytes, the latter more par- 
ticularly with the attachment of substances such as water or am- 
monia to inorganic compounds. Although Werner developed his 
ideas in a purely empirical manner, and without entering into 
questions regarding the nature of valency, - he made a definite ad- 
vance upon the earlier ideas of Frankland and Kekuld, and in 
particular he provided the means of discussing isomerism among 
inorganic compounds. Kossel and Lewis had shown the possibility 
of explaining the two fundamental types of valency, namely elec- 
trovalency and covalency, on the basis of a transference and of a 
sharing of electrons respectively. Lowry and Sidgwick recognized 
a third type of valency, generally known as the co-ordinate link, 
in which donation of electrons is directive from some particular 
atom in a molecule to others, as distinct from the reciprocal shar- 
ing of electrons between atoms as in simple covalency. For fur- 
ther developments of electronic theories of valency see Valence. 

About 1913 J. J. Thomson’s conception of atoms, consisting of 
a uniform .sphere of positive electricity with the electrons em- 
bedded within it, was abandoned in favour of an idea of Ruther- 
ford in which the mass of the atom, that is, the positive elec- 
tricity, was concentrated into an extremely small central portion 
known as the nucleus, the electrons being disposed in orbits around 
it at con.siderable distances in comparison with the dimensions of 
the nucleus. Rutherford’s conception was extended by Bohr, and 
was cf immense importance in the development of atomic science. 
According to the conceptions inherent in the Rutherford-Bohr 
atom, it is the peripheral electrons which determine the ordinary 
chemical pro()erties and reactions of an element, the nucleus being 
inert. In radioactive change, however, the nucleus is directly con- 
cerned. Until 1919 radioactivity had been regarded as iun^men- 
tally a property of elements of high atomic weight; e.g., uranium, 
thorium and radium, but in that year Rutherford realized that it 
might be possible to attack the nuclei of elements of light atomic 
mn.ss and thus effect artificial radioactive change. In t^ he was 
successful. He attacked nitrogen atoms with swiftly moving a- 
partides and obtained evidence of the liberation of hydrogen. 
This successful result was soon followed by experiments on the 
artificial disintegration of other elements, such as beryllium, boron, 
aluminium and phosphorus, and a considerable num^r of investi- 
(^ators have entered this field of research. After X932 it became 
recognized, largely as the result of the work of J. Chadwick, of 
Irene Curie and F. Joliot, and of C. C. Lauritsen and H. R. Crane, 
that when the nuclei of elements of light atomic mass are bom- 
barded with a-particles the attack may take place in two entirely 
different ways. It ipay result in the formation of a new and stable 
atomic nucleus with the emissimi of a proton, namely a particle of 
ibe mass of a hydrogen atom and carrying a positive charge. Al- 
ternatively, the product may consist in the formation of an un- 
stable (radioactive) atomic nucleus accompanied with the emis- 
sion of what Chadwick termed a neutron, namely an uncharged 
particle of mass similar to that of a proton. Vl^en the attack 
takes place in the latter way, the newly formed racfioactive de- 


ment undergoes atomic disintegration, with the production of a 
new and stable atomic nucleus and the emission of a strongly 
penetrating radiation derived from a positivdy charged electron, 
usually termed a positron. 

It will thus be evident that the recognition of atoms as built up 
of protons and dectronsr— for many years a valuable basis for the 
study of fundamental questions in physics and chemistry— -has 
become more complex, llieories concerning atomic structure must 
now take account of the discovery of the neutron and the 
positron. It is possible to regard the neutron and the proton on 
the one hand, and the positron and the electron on the other as 
modifications of two fundamental elementary particles — a modem 
development of the old problem regarding the nature of positive 
and negative electricity. 
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INORGANIC CHEMISTRY 

Inorganic chemistry, which is concerned with the study of the 
elements and compounds other than those of carbon, was devel- 
oped primarily through the investigations of minerals, whereas 
organic chemistry (see below) resulted from the study of sub- 
stances of plant or animal origin. Although it was recognized that 
the two classes of substances were amenable to the same general 
chemical laws, it was supposed that a fundamental difference 
existed between the mineral (inorganic) substances and those 
which were the products of life processes (organic). However, 
during the middle of the 19th century it was found that organic 
substances could be prepared from their elements or from inor- 
ganic compounds, a fact which gave great impetus to the study 
of organic substances in the latter half of the century. Neverthe- 
less, it is usual and convenient to divide chemical substances 
arbitrarily into the two classes, but to include the oxides of car- 
bon, the carbonates, metallic carbonyls and certain other simple 
compounds of carbon as well as water and ammonia in the domain 
of inorganic substances. 

Earfy Disooyeries^The earliest discoveries in inorganic 
chemistry were made in the metallurgical and medical arts and in 
the domestic economy of the ancients. Gold, silver, copper, tin, 
iron and lead, some of the simpler alloys, metallic salts and min- 
eral products, and the rudiments of metallurgical, glass-making, 
enamelling, painting, dyeing, alchemical and medical arts were 
known to the ancient Chaldeans, Hindus, Chinese, Egyptians and 
Greeks, many centuries before the Christian era. By about the 
middle of the 17th century, the alchemists were acquainted with 
most of the common metals, their alloys and salts, a few acids, 
alkalis, medicinal minerals, and nonmelallic elements. In 1733 
G. Brandt of Sweden isolated cobalt, and in 1750 A. F. Cronstedt 
prepared metallic nickel. These discoveries were followed by 
Henry Cavendish’s recognition of elementary hydrogen in 1766, 
the isolation of nitrogen by Daniel Rutherford in 1772, manganese 
by J. G. Gahn in 1774, oxygen by Joseph Priestley and chlorine 
by K. Scheele in 1774, and molybdenum by P. J. Helm in 1782. 
Cavendish in 1784 made the far-reaching discovery that water is 
composed of two volumes of hydrogen to one of oxygen, and in 
th^ following year he succeeded in synthesizing nitric acid by pass- 
ing electric sparks through moist air. His further discovery, that a 
minute residue of the air would not combine with oxygen, was 
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ignored for more than a century, until Lord Rayleigh and Sir 
William Ramsay in 1895 proved that the inert residue consists of 
a mixture of the noble gases, argon, kryj)ton, neon and xenon. 

Other elements discovered during the i8th century include 
uranium, zirconium, titanium, wolfram (tungsten), platinum, 
beryllium, chromium, tellurium and a number of the rare earth 
metals, all of which arc elsewhere fully discussed. The quantita- 
tive studies of chemical reactions by A. Lavoisier and others dur- 
ing the last part of the century led to a clarification of the nature 
of combustion and the abandonment of the doctrine of phlogiston. 
Laws governing chemical combinations were formulated and the 
atomic theory announced by J. Dalton in 1803 was generally 
accepted (see History of Chemistry above). 

At the beginning of the rgth century the discovery of methods 
for the generation of the electric current gave to chemistry a most 
effective means for the separation of compounds into their ele- 
ments. By the use of electrolysis. Sir Humphrey Davy in 1808 
decomposed the supposed elements soda and potash and isolated 
the metals sodium and potassium. Shortly thereafter he obtained 
magnesium, calcium, strontium and barium from their respective 
oxides. With the new tools and techniques, chemistry and other 
sciences underwent a rapid growth. In addition to the striking 
developments in analytical and preparative chemistry there w*ere 
numerous advances in the theoretical sciences; physical laws and 
principles were found to be applicable to chemical phenomena. 
Among all of the advances in theoretical, descriptive and indus- 
trial chemistry which took pkee in the 19th century, the two 
events which perhaps have contributed the most to inorganic 
chemistry are the formulation of the periodic law and the discov- 
ery of the electron. 

The periodic law (q.vf) and the periodic classification of the 
elements, announced by D, Mendeleyev (1869), is the great 
fundamental generalization of chemistry, stimulating to research 
and serving as a framework for the organization of the vast 
amount of factual material which had been gathered and which 
had previou.sly been organized only to a limited degree. 

The profound and revolutionary effect of the discovery of the 
electron (1897), and the subsequent chain of related discoveries 
and theories, upon the character and scope of inorganic chemistry 
is treated after an Introduction to chemical formulas and a few 
of the basic concepts. 

Symbols and Formulas^The chemical .symbol for an atom 
of an element is either the capital letter of its English or Latin 
name, as C for carbon and K for potassium (Latin, kdlium)^ or 
the capital letter followed by a small letter as Co for cobalt and 
Cr for chromium. A .symbol is not merely an abbreviation but 
has a quantitative significance. It may represent one atom of the 
element whose weight relative to an arbitrarily selected unit is a 
number known as the atomic weight; or, alternatively it may rep>- 
resent a gram atomic weight or a gram atom which consists of 
6.033X10^^ atoms of the element and whose weight expressed in 
grams is numerically equal to the atomic weight. For example, 
the symbol C may stand for one atom of carbon whose relative 
weight is the pure number 12.010; or if more convenient it may 
stand for 12.010 grams of carbon which contains 6.023X10*’ 
atoms (.see Atom). 

A chemical formula represents a molecule of a substance which 
may be either an element or a compound. Since the formula is 
composed of symbols it shows qualitatively the constituent ele- 
ments and quantitatively the number of atoms of each element 
in the molecule. Thus O2, the formula for oxygen, indicates that 
the substance is an element and that a molecule of it consists of 
two atoms; He, the formula for helium, indicates that the mole- 
cule is monatomic and is identical with the atom; while FezOs 
signifies that a molecule of ferric oxide consists of two atoms of 
iron and three atoms of oxygen and since it contains more than 
one element that the substance is a compound. Chemical formulas 
are established by experimental methods which involve a chemical 
analysis and the determination of the molecular weight of the 
substance. Empirical formulas are those which indicate the sim- 
plest ratio between the numbers of the component atoms while 
molecular formulas indicate further the actual number of atoms of 


each element in one compound molecule; in the smallest por« 
tion of the compound that can exist as a separate entity. The 
empirical formula of hydrogen peroxide, for example, is HO but 
the molecular formula is H2O2. Empiric^ and molecular formulas 
of inorganic compounds are often identical. The establishment of 
an empirical formula requires only a chemical analysis of a com- 
pound and the atomic weight of the constituent elements, but 
that of a molecular formula requires, in addition, the molecular 
weight of the compound. 

Once the molecular formula of a compound is determined it 
may in turn be used to calculate the molecular weight by addi- 
tion of the atomic weights of all the atoms in the molecule. Hence 
the formula implies the molecular weight which may be a pure 
number expressing the relative weight of the molecule on the 
same arbitrary standard used for atomic weights or, alternatively 
it may represent a gram molecular weight or a mole which con- 
sists of 6.023 X 10*’ molecules of the substance and whose weight 
in grams is numerically equal to the molecular weight (.see Mole- 
cule, Chemical). 

Nomenclature. — By common agreement the formulas of inor- 
ganic compounds are usually written with the more electroposi- 
tive element first and the electronegative element or radical last. 
The names of such compounds follow this order; for example, a 
compound of oxygen and fluorine is written OF2 (oxygen fluoride i 
rather than F20. If the compound contains only two elem^fs the 
name of the more electronegative element ends with thd suffix 
ide. If the more electropositive element forms more than oni com- 
pound with a given element, i.e., has more than one valence 
(q.v.) the higher state of valence is given the suffix ic and for the 
lower ous is used, as in sodium chloride (NaCl), ferrous chloride 
(FeCh) and ferric chloride (FeCU) In some cases a prefix is 
used to inflect the electronegative element as in carbon monoxide 
(CO), carbon dioxide (CO2) and chromium trioxide (CrOa) as 
distinguished from chromic oxide (CrxOa), sometimes called chro- 
mium sesquioxide, and a lower (divalent) valence state of chro- 
mium as chromous chloride (CrClx). 

Inorganic compounds are generally classified in three groups; 
acids, bases, and salts. Conventional acids like sulphuric (ILSOi) 
and phosphoric (II3PO4) are prepared by a chemical combination 
of the acidic oxides (usually oxides of nonmetals) with water. 
Sulphur may be burned to sulphur dioxide (SO2) which is further 
oxidized to sulphur trioxidc (SO3) which yields sulphuric acid 
(H2SO4). The phosphoric acid may be similarly prepared from 
phosphorus. These two acids which have high boiling points may 
in turn be used to prepare other acids from their salts as hydro- 
chloric acid (HCl) by treatment of sodium chloride (NaCl) with 
sulphuric acid. The acids are named for the constituent element 
other than oxygen and hydrogen, usually a nonmetal. The names 
of the acids which contain no oxygen (binary acids) derived from 
the name of the nonmetal which is modified by the prefix hydro 
and the suffix ic as hydrochloric acid (HCl) and hydriodic acid 
(HI). The different oxygen acids of a nonmetal are distinguished 
from each other by the uses of the terminations ic and ous and 
the prefixes per and hypo. An acid ih which the nonmetallic el^ 
ment is at a high state of oxidation (not necessarily highest) is 
designated by the termination ic with no prefix, and may be used 
as the starting point in the naming of the other acids of the non- 
metal as for example the oxygen acids of chlorine: HCIO4. 
perchloric acid; HClOs, chloric add; HCIO2, chlorc»5 acid; 
HCIO, hypochlorous acid. 

The conventional bases of the water system are hydroxides of 
metals and are in some instances formed when the metal or basic 
oxide reacts with water; barium oxide, for example, (BaOj is 
converted to barium hydroxide [Ba(OH)i]. Bases of this tjijc 
are named for the metal with the uses of a sufl&x where necessary 
followed by the word hydroxide as cuprsc hydroxide [Cu(OH)!j 
and cuproffj hydroxide (CuOH). 

For purposes of nomenclature salts may be regarded as w® 
products of reactions (neutralizations) of adds with bases, hi- 
though neutralization is one method of preparing salts, ^®*^*f* 
many more instances of naturally occurring sdts being 
pr^e adds or bases. Phosiflioric add ii prepared from calcium 
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phosphate; sodium hydroxide from sodium chloride. Whatever 
niay be the source of the salt there is a generic relationship be- 
tween a salt on the one hand and the base which contains the 
game metal and the acid which contains the same nonmetal or 
negative ion on the other. Sodium sulphate may be regarded as a 
salt of sodium hydroxide and of sulphuric acid. This relationship 
is indicated by ^e name. Salts bear the first name of the base 
and an additional word which is derived from the name of the • 
acid as follows; the sufi&x ate is used for salts derived from acids 
^hosc names end in ic and the prefix (if any) used in the name 
of the acid is retained; the suffix ite is used for salts derived from 
acids whose names end in ous and the prefix (if any) used in the 
name of the acid is retained. For example; Na2S04, sodium 
sulphate; FeSOi, ferrous sulphite; Cu(C10i)2, cupric percY^axate; 
KCK), potassium hypoMxxtite, 

There are additional systems of nomenclature for special classes 
of inorganic compoundSf such as complex salts and hydrogen 
compounds of boron and silicon which are included in the appro- 
priate articles. 

The Scope of Inorganic Chemistry By the early part of 
the 20th century a very large amount of factual material con- 
cerning the preparation and properties of the important elements 
and compounds was known and had been consolidated and organ- 
ized in accordance with the periodic classification. The empirical 
and in some cases the molecular formulas of the compounds had 
been determined by chemical means. Molecules were regarded as 
entities composed of atoms about which little was known, bound 
together by valence forces the nature of which was totally un- 
known. Considerable progress had been made in the development 
of structural formulas of organic compounds, these showing the 
arrangement of the atoms in molecules. The valence bonds were 
represented by lines drawn between symbols, a practice which is 
still in common use (see Organic Chemistry, below). 

The discovery of the electron, of X-rays and of radioactivity, 
all within the three year period following 1895, marked the begin- 
ning of a new era in all of the sciences. The investigations which 
followed these di.scoveries provided the means, both ex()erimcntal 
and theoretical, for studying the chemical bond, the structure of 
molecules, and the structure of the solid state. The emphasis in 
the field of inorganic chemistry was consequently shifted from 
the analytical and the preparative to the structural. 

The Chemical Bond, — ^The early theories and concepts of atomic 
structure were used in attempts to explain the forces which bind 
atoms together in molecules. In igi6 G. N. Lewis and W. Kossel 
independently published papers which contain the basis of the 
present ideas of chemical bonds or the electron theory of valence. 
Liter N. V. Sidgwick applied the electronic theory to a wide 
variety of compounds including complex salts. Both Kossel and 
Lewis maintained that atoms of the inert gases have complete 
outer or valence shells of electrons, two in helium atoms and 
eight in the others. Kossel held that other atoms could acquire 
the stable inert gas configuration by the loss or gain of electrons. 
Thus the sodium atom which has an electron configuration of 
2.8.1 could attain the electron structure of neon (2,8) by the loss 
uf the outer electron, while chlorine with a configuration of 2,8,7 
could by the gain of one electron attain the electron structure of 

1 argon (2,8,8), forming respectively the ions Na+and Cl"’ which 
tugcilicT constitute the cumpKiund sodium chloride. Valence bonds 
of ihis type are formed by electrostatic attraction between the 
ions which result from the transfer of electrons from one atom 
to another and are called ionic bonds. Lewis suggested that some 
atoms might achieve the inert gas structure and at the same lime 
^ held together by sharing the electron p>air between them, usu- 
ally each atom contributing one of the paired electrons* To illus- 
trate this typ)e of bond the electron dot system, in which the 
outer electrons are represented by dots, is used. The hydrogen 
atom with one electron is written H •, the chlorine atom with 

^ven valence electrons *ci: and the hydrogen chloride molecule: 

H:ci: 

Similarly the Btructural foxmuh of the ddoxine molecule Qs is: 


•C 1 :Q: The chemical bond so constituted is called the covalent 
bond. Both the ionic and covalent bonds represent extreme types. 
The chlorine molecule is S3mimetrical as the electron pair is not 
preferentially drawn to either atom, whereas, in the hydrogen 
chloride molecule the electron p)air is drawn to the atom of higher 
electronegativity (Cl) giving the molecule an electrical assymetry 
or pK)larity. That is, one end of the molecule is negative, the other 
I)ositive and consequently the molecule has a dipole moment. The 
degree of polarity in covalent molecules may vary from those 
like chlorine in which there is no polarity to a high degree of 
polarity approaching the ionic type. 

There are also double and triple covalent bonds which respeo 
tivcly involve the sharing of four and six electrons, ion-dipole 
bonds which result from the interaction of an ion with the oppo- 
sitely charged end of a polar molecule, single electron bonds and 
triple electron bonds (see Valence). 

Structural Chemistry . — ^The number of atoms of each element 
in a molecule and the molecular weight of the substance are deter- 
mined by chemical or physical means. The determination of the 
structure, that is, the arrangement of the atoms in spmee, the 
interatomic distances and the bond angles involve an experimental 
study of how the substance interacts with energy. An aggregate 
of atoms which may be a molecule or an ion may absorb energy 
from a beam of light, X-ray or electrons and the modification of 
the beam observed; the group of atoms may acquire rotational 
or vibrational energy; or, it may react in a certain way in a mag- 
netic or electrical field. The properties displayed by the group of 
atoms may be due to the nuclei or they may be due to the orbital 
electrons. The nuclei account for the mass and the scattering of 
other nuclei such as alpha-particles or deuterons and of fast mov- 
ing electrons. The orbital electrons account for the scattering of 
X>rays, the absorption and emission of energy caused by move- 
ments of electrons from one quantum level to another and for 
magnetic proi)erties caused by the movement of the electrons. 
Since the latter are charges in motion, they produce magnetic 
effects. 

'The data obtained from such studies are used to deduce the 
specific points of structure. Interatomic distances may be calcu- 
lated from moments of inertia of atomic groups (the problem is 
difficult for more complex groups of atoms), from the scattering 
of X-rays which show the variation in electron density and per- 
mit the location of the nuclei, and from the scattering of dec- 
trons which is caused by the nuclei and from which their relative 
positions may be deduced. Neutron scattering is especially effec- 
tive for compounds of hydrogen which do not readily respond to 
X-ray or electron scattering. 

Unit cell constants in a crystal are determined by X-ray meth- 
ods; the shape of a molecule may be approximately determined 
from the unit cell constants and confirmed by measurements of 
the dipole moment. 

The internal energy of a molecule is of three kinds: dectronic 
energy, energy of vibration of the nuclei and rotational energy. 
The loss or gain of any of these energies may be registered by ap- 
propriate spectroscopic methods which yield information con- 
cerning moments of inertia, molecular symmetry, force constants 
and dissociation energies. 

Certain generalizations have been made concerning the relation- 
ship of the electronic structures of atoms and molecules to mo- 
lecular configuration. For example, the compound boron trifluor- 
ide (BFs) in which one s and two p orbitals are used for binding 
(the valence shell of boron contains one s and two p electrons 
which may pair with the dectrons of fluorine) gives rise to a 
trigonal planar structure: 



Nitrogen trifluoride utilizes for binding the three p orbitals of 
nitrogen (:N *) the pair consisting of s dectrons, and sudi ar- 
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rangement gives rise to a trigonal p3njinadil (a triangular pyr- 
amid) structure with nitrogen at the apex: 



In addition to the utilization of the above physical techniques 
and theories, inorganic chemistry employs quantum mechanics, 
statistical mechanics, thermodynamics and natural and artificial 
radioactivity in its studies of structure and chemical reactions at 
various temperatures (high temperature chemistry is of special 
interest). 

Preparative Inorganic Chemistry , — ^There is stiU considerable 
preparative chemistry in process which is of value per se and 
which is also concerned with problems structure. The fields in 
which considerable work has been done and is being done are: 
complex salts, hydrides of the light elements, and transuranic ele* 
ments, the rare earths, rare elements such as beryllium, gallium 
and germanium, and metallic structure, all of which are treated 
extensively elsewhere. {See Spectroscx)py; X-Rays and Crystal 
Struci’ure; Electron Diffraction; Co-ordination Com- 
pounds; Radioactivity, Artificial; Rare Earths. 
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ORGANIC CHEMISTRY 

The term organic chemistry came into use at the beginning of 
the 19th century. In its early usage it reflected, not a depart- 
mentalization of the science of chemistry, but radber the disposi- 
tion of the chemists of the time (doubtless an inheritance from 
the alchemists) to classify substances on the basis of their origins. 
The assignment of matter of all kinds to the animal, vegetable or 
mineral kingdoms was at that time fairly general. Organic chem- 
istry, therefore, was a convenient, inclusive term to designate the 
chemistry of substances of plant and animal origin, which were 
thought to be more closely related to each other than to sub- 
stances of mineral origin. 

Coexistent with this scheme of classification was a general con- 
viction which further coloured the term and lent it additional 
implications — ^namely, that organic compounds (unlike mineral 
compounds) were necessarily the products of vital, or organic, 
processes exclusively, and could not be synthesized artificially in 
the laboratory, c/., Leopold Gmelin, Lehrbuch der Chemie (1815). 

In retrospect Friedrich Wohler's classical conversion of am- 
monium cyanate,NH4+CNO“,into urea, H2NCONH2 (1828), is 
often cited as the historic event that demonstrated the possibihty 
of the preparation of organic compounds from inorganic mate- 
rials. Many chemists of that time, however, argued that urea is, 
in fact, one of the end products of animal metabolism, and is, 
therefore, a result of the degradative rather than of the synthetic 
processes of living organisms, whereas others objected that the 
ammonia and the lead cyanate from which Wohler's ammonium 
cyanate had been derived had been prepared in part from or- 
ganic materials. The significance of Adolph W^ilhelm Hermann 
Kolbe's synthesis of acetic acid, CH3C02H (1845), was similarly 
discounted. It remained for Marcellin Berthelot to administer the 
coup de grdee to the notion of a vital force as an essential to the 
synthesis of organic compounds through the systematic series of 
researches described in his famous La chimie organique fondie 
sur la synthbse (i860). 

Organic chemistry is often briefly, though not quite precisely, 
defin^ as the chemistry of carbon compounds. By common con- 
sent such carbon compounds as the metallic and ammonium 


carbonates, cyanides, carbides, cyanates and tliioc3quiates are 
relegated to the domain of inoiganic chemistry, while such com- 
pounds as carbonic acid, the oxides of carbon and carbon disul- 
phide are regarded as the joint property of organic and inorganic 
chemists. 

At first thought it might a^iear absurd that a s^a element 
and its compounds should constitute the basis for tme of the 
major branches of chemical sdence. The apparent absurdity di- 
minishes, however, when relative volumes of subject matter are 
considered, for the known compounds of carbon far outnumber 
the noncarbonaceous compounds of all the other elements com- 
bined. Although no day-to-day census is possible, the number of 
known organic compounds must now approach, if indeed it has 
not already exceeded, 1,000,000. 

BAKLY DByS]:.OPHElfX OV OKGAHIC CHBiaSTSY 

The establishment of chemistry as a science may be said to 
have been achieved through the formulation and experimental 
justification of the concepts of: (i) conservation of matter; (2) 
chemical elements; (3) atomicity of matter and atoimc weights; 
(4) stable aggregates of atoms; i.e., molecules, and of molecular 
weights; (5) valence. The necessary experimental adjuncts to 
this primary evolution were the development of methoids and 
techniques for; (i) the purification and identification of elements 
and compounds; (2) qualitative and quantitative analysis Af com- 
pounds; (3) the determination of atomic and molecular Rights. 
A further essential to rapid development of the science was the 
adoption of the modern system of chemical notation; i.e., of 
molecular formulas and chemical equations, popularized, if not 
invented, by Jons Jacob Berzelius (1819). 

For the development of organic chemistry as an important 
branch of the science there were two additional necessities; (i) 
the demonstration of the generality of chemical laws and theories 
(specifically, of their applicability to organic compounds and re- 
actions) ; (2) the formulation of a structural theory and of a 
convenient notation for its exploitation. 

Re-exploration of the many blind alleys that chemists entered 
and the detours that they traversed in their progress toward these 
objectives would now be of interest only to the chemical his- 
torian. Indeed, anything beyond the barest outline of a few of 
the theories, discoveries and achievements that have proved to 
have survival value would be inordinately space-consuming, and, 
doubtless, tedious to the average reader. No more than a limited 
survey is attempted in the following discussion. 

Chemists early discovered that organic substances yield water 
(H20) and "fixed air” (carbon dioxide, CO2) when burned in 
oxygen. Antoine Laurent Lavoisier (x 743-94), who perhaps, 
did more than any other one man to place chemistry on a quan- 
titative basis, had shown that carbon, hydrogen and oxygen are 
the components of "spirits of wine” (ethyl alcohol, C2H&0H), 
and that carbon and hydrogen are among the chief components 
of other organic substances. Lavoisier’s quantitative results were 
imperfect, partly because of impurities in the substances investi- 
gated (his alcohol undoubtedly contained water), partly because 
of defects in his methods and partly in consequence of his in- 
correct values for the compositions of water and carbon dioxide. 

The first reasonably accurate investigations of the elementary 
compositions of organic substances were those of Louis Jaques 
Thenard and Joseph Louis Gay-Lussac, described to the scientific 
world in 1811. Regarding substances of vegetable origin they 
drew the conclusions that: (i) if oxygen is present in greater 
proportion (with relation to hydrogen) than in water, the su^ 
stance is always acidic; (2) if hydrogen is present in excess, the 
substance is oily, resinous or alcoholic-like; (3) if hydrogen and 
oxygen arc present in the same proportions as in water, the sub- 
stance is analogous to the sugars, gums, starches or to wood fibre. 
Quite properly they limited their conclusions to the 
investigated by them, and pointed out that the validity of the^ 
statements as generalizations could be established only by | 
study of a greater number of vegetable siAstances. Regarding 
substances of animal origin examined, they contoted L 
with the observation that hydrogen was present in excess 01 
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amount necessary to form water with the oi^en found, uid that for mudi laboratory research and even more blackboard chem* 
the excess was combined with nitrogen “in the form of am- istry. Shortly thereafter, Liebig published a memoir (1834), 
monia”; M*, in the same proportions as in ammonia. which, in historical perspective, is seen as the foundation of the 


By that time Berzelius had perfected himself in the art of 
chemical analysis, devising many of his own methods. In the 
course of about ten years he established, almost singlehanded, 
the experimental basis of the laws of definite and multiple pro- 
portions which John Dalton (1766-1844) had deduced theoreti- 
cally from his atomic theory. An idea of the Herculean labours 
he performed is to be derived from the fact that a summary of 
bis analytical studies (1818) tabulated data for about 2,000 sim- 
ple and compound substances. 

In 1814 Berzelius extended his investigations to organic sub- 
stances. He pointed out that, notwithstanding the apparent dif- 
ferences between inorganic and organic substances, existing 
knowledge of the elementary compositions of inorganic substances 
must be the only safe guide to a correct conception of the mode 
of combination of those substances produced under the influence 
of life processes. It was probably this point of view that moti- 
vated his approach to the investigation of organic substances by 
way of the alkaline salts of organic acids. 

These studies led to the idea that many organic compounds 
arc oxides, whose radicals are, however, compound, whereas those 
of inorganic oxides were generally thought to be simple; f.e., 
elementary. The idea of a radical; Le^, of a body, which although 
compound, plays the part of a simple body (atom) in its combi- 
nations with other bodies, was not original with Berzelius. 
Lavoisier may, perhaps, be credited with having crystallized the 
concept, and he published a list of acid radicals. In 1815 Gay- 
Lussac isolated cyanogen, which he believed to be the free radi- 
cal (CN) of prussic acid (hydrogen cyanide, HCN), but which 
is now known to be the dimer (CN)2, and Berzelius had called 
attention to the analogy between the ammonium radical (actually, 
ion, NH4"'')and the alkali metals; f.e., the alkali metd ions, but 
the concept did not immediately find general favour among 
chemists. 

In the meantime Justus von Liebig develoi)ed for carbon and 
hydrogen (1831), and Jean Baptiste Andre Dumas for nitrogen 
(1833), the methods of quantitative estimation which form the 
basis of modern methods of organic analysis. 

Eventually the radical theory came into its own with the ap- 
pearance of the classical paper of Wohler and Liebig on “the 
radical of benzoic acid” (1832), which, sharing the misconceptions 
of their time concerning atomic and molecular weights, they 
formulated as 14C 4- loH + 2O. (The modern version is C7H5O, 
or, more specifically, C6H&CO.) The benzoyl radical of Wohler 
and Liebig was .shown to be something more than a hypothetical 
concept like the organic radicals of Berzelius. These investigators 
had, so to speak, employed it as a building stone, taking it out of 
one compound and putting it into another almost at will. Impres- 
sive as this demonstration was in itself, it was generally regarded 
as more remarkable still that a ternary radical; i,e,, one composed 
of three elements, could be so manipulated. 

Moreover, chemistry had been, from the time of Lavoisier, 
predominantly the chemistry of oxygen. Generally speaking, oxy- 
gen was regarded as the one element that confers distinctive 
pro]>erties upon its compounds; it was erroneously supposed to 
he an essential constituent of both acids and bases, giving rise to 
the former in combination with nonmetals, and to the latter in 
combination with metals. The chemical world was surprised and 
impressed to learn that oxygen might be a constituent of an 
organic radical in which it apparently played no more distin- 
guished a role than did carbon and hydrogen. 

According to Wdhler and Liebig, benzoic acid is benzoyl oxide 
(actually, hydroxide, CeHaCO.OH), oil of bitter almonds is ben- 
zoyl hydride (benzaldehyde, CJSsCO.H), the compound of ben- 
zoyl with chlorine is benzoyl chloride (CeHsCO.Cl), etc. Thus, 
ihe same oxygen-containing radical is a constituent of various 
substances which differ considerably from each other in their 
Chemical properties. 

A.S may be appreciated readily, this discovery received widc- 
and enthusiastic notice, and it constituted the stimulus 


general radical theory. A few years later (1837-43) Robert Wil- 
helm Eberhard von Bunsen carried out his famous series of re- 
searches on the cacodyl radical [(CH3)2As]. 

The revival and elaboration of the radical theory also set in 
motion another train of chemical thought with which the names 
of Dumas, Auguste Laurent and Charles Frdd6ric Gerhardt are 
most closdy associated. Wohler and Liebig had pointed out that 
the place of hydrogen in oil of bitter almonds (benzaldehyde, 
C6H&CO.H), or of oxygen; i.e., of hydroxyl, in benzoic acid 
(CfH&CO.OH), may be taken by chlorine, bromine, iodine or 
sulphur; f.e., SH. All the resulting compounds have some chemi- 
cal likeness to each other in that all react with water to form 
benzoic acid and an inorganic acid, 

C.H8CO.X + H *0 — ► CeH5CO.OH + HX 
Dumas found analogies to this persistence of chemical type 
throughout a series of compounds in the likenesses between 
chloral (CCI3CHO) and acetaldehyde (CH3CHO), and between 
trichloroacetic and acetic acids (CCUCOzH and CHsCOsH, re- 
spectively) ; in a series of papers published in 1840, he developed 
his theory of chemical types. 

According to Dumas, the reaction of a halogen, of oxygen or of 
various compound radicals with an organic compound containing 
hydrogen usually results in the elimination of one or more equiv- 
alents of hydrogen and the fixation of the same number of 
equivalents of halogen, or oxygen, or other reactant, as the case 
may be. This sort of reaction, he said, takes place, however, only 
in cases in which the chemical type is preserved; i.e., in cases in 
which the original reactant and the product have the same 
fundamental chemical properties. 

Dumas, at that time still an adherent to the dectrodualistic 
theory of chemical combination, was careful to specify that when 
he used the word substitution he did so only in an empirical 
sense; he did not believe that an element like chlorine could 
actually take the place of, and play the part of, an dement like 
hydrogen in an organic molecule. 

Sir Humphry Davy had suggested in 1807 that the components 
of chemical compounds are held together by the force of dectri- 
cal attraction. Berzelius, who had also performed electrochemical 
experiments with the aid of a voltaic pile, had adopted this idea, 
and had developed it into the doctrine that all atoms (and hence 
all radicals, which behave like atoms) are dther positive or 
negative electrically. According to Berzelius only bodies of oppo- 
site electrical nature could combine. From his point of view, 
nothing could be more absurd than the idea that negative 
chlorine could replace positive hydrogen in a compound without 
essentially altering the nature of the compound. 

Laurent, however, was no devotee of the dualistic theory, and 
he made it plain that when he used the word substitution in dis- 
cussing reactions that change the composition of an organic com- 
pound without essentially altering Its chemical type he intended 
the word to be taken' in its most literal sense. Perhaps, as Dumas 
charged, after the weight of chemical evidence had forced him 
to alter his own opinions and join the camp of the antidualists, 
Laurent originally allowed his intuition to carry him beyond the 
point where he was completely supported by experimental fact 
Be that as it may, Laurent had the courage of his convictions, 
and, in the main, he was justified by subsequent events. 

To Gerhardt must be conceded the credit for effecting a syn- 
thesis of the radical and type theories, for making use of the 
principle of Amadeo Avogadro and Andr6 Marie Amp^ to ar- 
rive at the simplest molecular formulas for organic compoundi, 
and for being among the first to make systematic use of “rational’’ 
formulas. Gerhardt attempted to group all organic compounds 
under four types; hydrogen, hydrochloric acid, water and am- 
monia. Thus, ethyl alcohol (CiHs— 0 — H), ethyl ether (CjHj— 
0— CtHs), acetic acid (CsHsO— 0 — H) and acetic anhydride 
(CaHsO— 0— CsHsO) were all regarded as belonging to the 
water (H-O-H) type. Similarly, ethyl hydride (ethane, 
CiHt-H), biethyl (normal butane, CfH(— CtHs), acetyl hydride 
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(acetaldehyde, C2H3O— H) and acetyl-methyl (acetone, CjHsO— 
CHa) all belonged to the hydrogen (H— H) type. Extensions of 
the system to the hydrochloric acid and ammonia types will be 
obvious to the reader without further examples. 

On the whole, the period from 1838 to 1858 was, from a the- 
oretical standpoint, one of groping in semidarkness, of no little 
confusion and of heated controversy, much of it fruitless. Never- 
theless, during that period, Jeremias Benjamin Richter's rather 
restricted views on chemical equivalency were developed into a 
fairly comprehensive and useful concept of valency (^.v.)» 
through the contributions of Sir Edward Frankland, Alexander 
Edward Williamson, William Odling and others. 

In the year 1858 two notable clarifying and correlating articles 
appeared. In one of these Archibald Scott Couper, rejecting the 
type theory and basing his the.sis on the idea of the valencies of 
the elements, proceeded to develop constitutional formulas for 
various compounds. Through no fault of Couper’s the publication 
of his paper was delayed until after the other (Friedrich August 
Rekul^’s) had appeared. With due allowance for Couper’s mis- 
apprehensions concerning atomic and molecular weights, his for- 
mulas much more closely resemble those in present use than did 
Kekulc's formulas of that time. However, Couper’s interest in 
chemistry lapsed, and he sank into scientific obscurity, whereas 
Rekulc continued to develop and apply his ideas and is now gen- 
erally regarded as the founder of organic structural theory. 

In his original paper on this subject, Kekul£ accepted the tj^ 
theory, generalized and extended it, at the same time avoiding 
the extremism that had misled some of his contemporaries, and 
used it in conjunction with the radical theory. He emphasized 
the fact that a compound may belong at the same time to more 
than one type, in that it may undergo one typical reaction under 
one set of conditions, and an entirely different reaction under 
another set of conditions. He regarded the assignment of com- 
pounds to types, not as an immutable cla.ssihcation to be deter- 
mined by the constitution of the compound in question, but 
merely as a convenient means of emphasizing one or more of its 
chemical properties, and he held that the representation that tells 
the most about the chemical properties of a substance is the most 
rational. 

Kekul6 thus blurred the outlines of Gerhardt’s too clear-cut 
type classification, and extended it by adding what might be 
called a methane type. This addition was more than a mere ex- 
tension of area, however; it altered the complexion of the whole 
scheme. Instead of specific types like those of (ierhardt (hydro- 
gen, hydrochloric acid, water, ammonia), Kekulc’s idea embodies 
essentially the four general types; univalent, bivalent, trivalent 
and quadrivalent. Thus, compounds of hydrogen, chlorine or any 
other univalent atom or radical might be assigned to a univalent 
type which would include both the hydrogen and hydrochloric 
acid types of Gerhardt. Compounds of oxygen, the methylene 
radical (H2CB) or any other bivalent atom or radical might be 
assigned to a bivalent type which would include the water type 
of Gerhardt, etc. 

Finally, Kekul6 pointed out that radicals are not necessarily 
indestructible; that they persist throughout a given series of re- 
actions only to suffer disintegration in other reactions. 

At that time Kekule did not regard his “rational formulas” as 
“representative of groupings of atoms in existing compounds”; 
i.e., as constitutional formulas, but rather as “expressions of cer- 
tain relations in metamorphoses”; Le,, in chemical reactions. In- 
deed, he specifically pointed out in a footnote that, although the 
constitution of matter must be regarded as the basis of a scien- 
tific problem, the answer to the question of the actual arrange- 
ment of atoms should be sought, not in the study of chemical 
transformations, but rather in the comparative study of physical 
properties. 

Seven years later (1865-66) Kekule proposed for benzene 
(CeHe) the constitutional formula that is still in use today, 
though with some modifications in its implications in the light of 
modem theories of valency and interatomic binding forces. 
Shortly thereafter (1867) he appended to a note on the consti- 
tution of mesitylene [ 5 ym.-(CHi)aCeHB] a discussion of his 


views on molecular diagrams and models in which he proposed 
the tetrahedral carbon atom that constitutes the cornerstone of 
modem structural theory. With proper scientific caution, Kekule 
made it clear that he did not intend all the possible physical 
implications of his tetrahedral model for the carbon atom to be 
accepted literally. Nevertheless, it became apparent during his 
own lifetime (1829-96) that the tetrahedral model fulfilled 
strictly chemical necessities that he had not at first foreseen. As 
Adolph von Baeyer said (1890), paraphrasing Heinrich Rudolph 
Hertz's comment on James Clerk Maxwell’s electromagnetic 
theory of light, it seemed that Kekul6’s molecular models were 
“even cleverer than their inventor.” 

Although the fact has no bearing on their utility and sufficiency 
as unique designations for all possible isomers, it is of interest 
to note that modem methods of physical investigation; 
X-ray and electron diffraction studies, and, in some cases, dii)o]e 
moment studies, have shown Kekule’s models to be true indica- 
tors of molecular configuration; Le,, of the arrangement of atoms 
in space. 

ORGANOCHEMICAL MODELS AND NOTATION 

At one time chemists su{>posed a compound to be uniquely 
identified by its elementary composition. This idea was perforce 
abandoned when Michael Faraday discovered (1825) a hydride 
of carbon (later called butylene) which had the same percentage 
composition (carbon, 85.7%; hydrogen, 14.3%) as the “ilefiant 
gas” (ethylene) discovered a few years earlier by John Dalton 
(1820). On the strength of the fact that he found butylene to 
have twice the vapour density of ethylene, Faraday himself of- 
fered the correct explanation, namely, that the respective mole- 
cules, although containing like proportions of the same elements, 
must contain different numbers of atoms, and Dalton recognized 
the phenomenon as a special case supporting his theory of multi- 
ple proportions. 

Up to about this time the necessities of compound designation 
were adequately fulfilled by molecular formulas, or would have 
been had chemists completely mastered the concepts of atomic 
and molecular weights and made adequate use of the potentially 
available methods for the determination of molecular weights. 
For instance, ethylene might, without ambiguity, have been desig- 
nated by the formula C2H4, and butylene by the formula CJb 

However, when Wohler (1823) found that some of the cyanates 
he had prepared had not only the same percentage compositions, 
but apparently the same molecular weights as fulminates pre- 
pared by Liebig and by Gay-Lussac (as well as by himself 1, and 
that both corresponded to the molecular formula MCNO (in 
which M represents a univalent metal), a new explanation had to 
be sought. Chemists, generally, hesitated to attempt an explana- 
tion until a fact so unexpected in the light of the views then 
current had been incontrovertibly established, although Gay- 
Lussac did point out in a footnote that if Wohler’s analyses were 
indeed correct, a different mode of combination must be assumed 
to account for the differences in properties of two compounds of 
identical composition and molecular weight. 

Berzelius (1827) commented on this remarkable discovery, but 
reserved judgment until the facts should have been more defi- 
nitely established. Supplementary evidence was not long in ap- 
pearing, however, for Berzelius himself (1830) found a similar 
example in his investigation of racemic and tartaric acids 
(CJHleOe). Two years later (1832) he reviewed the field and pro- 
posed the adjective isomeric (from the Greek i^o/iipos) to dfr 
scribe compounds of identic^ molecular formula, but unliko 
properties. 

Instances of isomerism continued to multiply and were all ac- 
counted for by the general though rather vague assumption^tw 
the constituent atoms of isomeric substances must be linked to- 
gether in different ways. The rapid development of a rabotw 
system of structural formulas out of Kekuli’s model, and m 
subsequent contributions of Jacobus Henricus van’t Hoff 
Jules Achille LcBel (1874) and Jacobus Wtslicenus 
which eventually enabled chests to deal adequately with pro 
lims of isomerism and to assign a unique formula to each sno 
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compound, are described in detail in the articles on Isomerism 
gnd Stereochemistry. 

For purposes of continuity in the present discussion, it is suffi- 
cient to point out here that the extended structural formulas of 
the organic chemist may be regarded as representing a conven- 
tionalization of one of several possible types of projection of 
tetrahedral models upon a plane surface. For example, the con- 
ventionalized projection I suggests to the eye the tetrahedral 
configuration of the methane molecule, but the projection II is 
uf the type more commonly employed by the organic chemist. 


\H 


I 



If this point were not clearly understood the projections III A 
and III C might be interpreted as suggesting that there are two 
dichloromethanes (or methylene chlorides), but comparison with 
ih(‘ projections III B and III D, which are perhaps more readily 
Tclalahle by inspection to the corresponding tetrahedral models, 
reveals that all four diagrams represent a single configuration— 
the only one possible for CHtClt. 
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As a matter of practice such detailed structural formulae for 
relatively simple compounds are used only for elementary peda- 
purposes. In current chemical literature molecular for- 
mulas, such as CH4 for methane, CHCls for chloroform and 
CjH. for ethylene, are used whenever only a single configuration 
tor the molec ule indicated is possible. Even when several isomers 
are known it is usually possible to use a greatly simplified nota- 
tion without ambiguity, as the following examples for C4Hg 
illustrate : 
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Methylcyclopropane 
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Cyclobutane 
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In full detail one of the static forms of Kekul^’s benzene 
formula would be represented as in X A; it is more often simpli- 
hed as in X B and still more often as in X C. Indeed, X C is 
preferable, not only on the ground of simplicity, but because it 
correctly implies tll^t all carbon-to-carbon bonds in benzene are 
equivalent. 



4 


0 

XB 


0 


The convention of omitting the detailed designation of doubly 
bonded carbon atoms and of double bonds but retaining indi- 
cations of hetero atoms; i.e., atoms other than carbon, and of 
fully hydrogenated carbon atoms in the representation of unsat- 
urated ring structures is common. (Unsaturated is here used in 
the structural sense. It does not necessarily imply that the com- 
pounds have the chemical properties associated with unsaturation 
in the olefin series, for example. See Classification of Organic 
Compounds, aromatic compounds, below.) Thus, furan (CgEUO) 
is often represented as in XI, ^iophene (C4H4S) as in XII, 
pyrrole (CJigN) as in XIII, thiazole (C3H3NS) as in XIV, 
pyran (C&HoO) as in XV and pyridine (CsHsN) as in XVI. 

^ 0 0 

XI XII xm XIV XV XVI 

For some other types of compounds; the steroids, it has 
been found simpler and more economical to adopt the different 
convention of omitting detailed representation of carbon atoms 
in the cyclic nucleus but of retaining indications of double bonds. 
Thus, for cholesterol (C27H46O) the simplified structural formula 
is XVII, in which the projecting lines indicate the locations of 
angular methyl (CHs) groups. 


CH(CH,)C£I^CH«CHsCH(CHi)s 


HO 



xvn 


Other conventions adopted for the convenient representation of 
stereoisomers are discussed in the article Stereochemistry. 

The writing of chemical equations is often similarly simplified 
by the organic chemist by the use of suitable symbols or abbre- 
viations and by the omission of specific representations of re- 
actants or by-products of secondary interest. For example, nitro- 
benzene (CflHgNOg) may be reduced to aniline (CgHsNHa) by 
the action of metallic iron in the presence of a miner^ acid. I^ 
an elementary textbook on organic chemistry the process would 
be represented by a complete, balanced chemical equation of the 
form: 

CANOt + aFc -h 7HCI ► CiHtNHt . HQ + aFeCU + aBbO 

Among the various other reactions that may be employed to 
effect this transformation is direct hydrogenation by means of 
hydrogen gas in the presence of a suitable catalyst: 


C«NOi + 3H. > aEKNH. + aHiO 

Any of these processes mi^t be indicated by the simplified 
equation indicating a hydrogenation reduction: 


^ CANHi 


CANOi- 



374 


CHEMISTRY 


Similarly, the catalytic dehydrogenation of ethyl alcohol to yield 
acetaldehyde might be indicated by the equation 

vhereas the oxidation of ethyl alcohol by any of various oxidizing 
agents to yield acetic acid might be represented by 

GHtOH- ^ .CHrfX),H 

The application of heat is sometimes indicated by the s3mibol 
A in conjunction with the transitional arrow. Thus, the produc- 
tion of acetone by the heating of calcium acetate might be repre- 
sented by: 

(CH,COi)iCa » (CHW»CX) + CaCOs 

(See also Resonance, Theory of.) 

ORGANOCHEldCAL NOMENCLATURE 

While the number of known organic compounds remained rda- 
tively small, it was the custom to name each new compound indi- 
vidually, usually with reference to its source, its properties or its 
relationship to a previously known compound. Thus, methane 
(CHd) derived its name from the methylene radical (CH2) which 
had been named because of its relationship to wood spirits 
(CHaOH), for which a synthetic Greek name had been coined. 
Ethane (CaHe) was named because of its relationship to ether 
(CaHsOCaHs), notable for its volatility and inflammability. Pro- 
pane (CaHa) was so-called because of its relationship to pro- 
pionic acid (CaHsCOaH), which was .so named because, not being 
miscible with water in all proportions, it was regarded as the 
first of the fatty acids (^.v.). Butane (CHaCHaCHaCHa, n-C4Hio) 
was named for its relationship to butyric acid (w-CaHaCOaH), 
which had been isolated as a hydrolysis product of butter. Iso- 
butane CH(CH3)3, »-C4 Hio was so-called because it had the same 
composition and molecular weight as butane. 

Such names are now known as trivial names, for they do not 
of themselves clearly indicate the structures of the compounds 
they represent. 

As the number of known organic compounds grew, the neces- 
sity for a systematization of nomenclature became increasingly 
evident. Notwithstanding various sporadic attempts at reform 
and rationalization, the first significant and generally influential 
achievement in this respect was the formulation of a series of 
52 rules by about 40 representatives of various countries at the 
Geneva congress of 1892. Some of the rules of the Geneva 
congress found general favour but others did not, and large parts 
of the field were left uncovered. In 1930 the “Definitive Report 
of the Commission on the Reform of the Nomenclature of Or- 
ganic Chemistry” was unanimously adopted by the commission 
and council of the International Union of Chemistry, meeting at 
Li^c, Belgium. Its 68 ru]e.s are ba.sed on those of the Geneva 
congress, but with many changes and additions. Further ampli- 
fications were adopted in 1936 and 1938. In general practice the 
rules of the International union require interpretation and ex- 
tension. The most reliable guides to ^ood usage in (English) 
organochemical nomenclature are the current annual and decen- 
nial subject indices of Chemical Abstracts, pub]i.5hed by the 
American Chemical society. An excellent presentation of the 
International union rules, together with illustrations, interpre- 
tative discussions and supplementary appendixes is to be found 
in the introduction to the subject index for 1945, Chemical 
Abstracts, 39, pp. 5 . 867 - 5,975 (i 94 S). 

In the systematic nomenclature common or trivial names of 
long standing and universal adoption have been retained, and a 
certain flexibility is permitted in the systematic naming of other 
compounds. Therefore, many organic compounds may be said to 
have more than one correct name. Thus, the common name iso- 
butane and the systematic name methylpropane are both cor- 
rectly applied to the hydrocarbon CH(CH3)3. Normal pentane is 
both the common and the systematic name for the hydrocarbon 
CHa(CH2)3CHi. Isopentane and methylbutane are the common 
and systematic names respectively, for the hydrocarbon 
CH3CH2 CH(CHi)»; neopentane and dimethylpropane are the 


common and systematic names, respectivdy, for the hydrocarbon 
C(CHa)4. Likewise, methyl alcohol (CHaOH), the compound of 
a methyl radical with a hydroxyl group, is also correctly called 
carbinol, or methanol, the compound derived by substituting a 
hydroxyl group for a methane hydrogen atom; and ethyl alcohol 
(CaHaOH) may also be called methylcarbinol or ethanol. Acetic 
acid (CHaCOaH) is also ethanoic acid, the acid derived by con- 
verting one of the methyl groups of ethane to a carboxyl group 
(COaH), or methanecarboxylic acid, the acid derived by sub- 
stituting a carboxyl group for a methane hydrogen atom. Acetone 
(CH3COCH3), the ketone derived from acetic acid (as by the 
pyrolysis of calcium acetate), is also dimethyl ketone, or pro- 
panone, the ketone structurally related to propane (CHaCHaCHs). 

For the simpler organic compounds, which are in most cases 
among those longest known, the common (or trivial) names are 
usually preferred by reason of long usage. For more complicated 
compounds common names are often preferable because the sys- 
tematic names become inconveniently cumbersome. Camphor 
(XX), a ketone related to camphane (XIX), which is in turn a 
derivative of norcamphane (XVIII), one of the bicycloheptancs, 
furnishes an example: 



Norcamphane (XVI tl) Camplianc (XTX) 

Bicyclo[a.a.i]heptanc l,7,7-Trimethylbicyclo[2.2.il- 

heptane 


HaC- 
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CH, 

-d c-o 


H,C 


HiC-i— CH, 
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Camphor (XX) 
a-Camphanone 
l,7,7-Trimethylbicyclo[a.a.l]- 
heptan-2-one 


a-Camphor>'l bromide (XXI) 
3-Bromo- a-camphanune 
l,7,7-trimclhyl-3-bromobicy- 
clo[2.2.i]heptan-a-one 


Obviously, a comprehensive treatment of the subject of nomen- 
clature is neither possible nor necessary in an article of this kind 
However, further nomenclatural information will be supplied 
wherever it is necessary to an understanding of the discussion in 
succeeding sections. 

CLASSIFICATIONS OF ORGANIC COMPOUNDS 

Aside from more or less artificial systems devised for indexing 
purposes, various methods of classifying organic compounds are 
in common use. 

Classification Primarily on the Basis of Chemical Com- 
position — ^No serious attempt has been made to expand this 
method of classification into a general system, but it has been 
found useful in defining certain classes of compounds. To cite a 
few illustrative examples, hydrocarbons (q.v,), comprise the class 
of compounds composed solely of carbon and hydrogen. 

The terpcncs are a special class of hydrocarbons, defined by 
the general formula (CffU)^ and including: the hemilerpenes, 
CaHa, such as isoprene and pentadiene; the simple terpenes, 
CioHia, such as bornylene, camphene, limonene, punene, terpinene, 
etc.; the sesquiterpenes, CiJAu, such as cedrene, clovene, paten- 
oulene, santalene, etc; the diterpenes, CioHai, the polyterpenes, 
(CioHi6)n. For convenience other hydrocarbons derived by hydro- 
genation, or dehydrogenation of the parent terpenes, as well as 
varioub derived alcohols, aldehydes, ketones, acids, etc., are .some- 
times classed together with the terpenes as terpenoid substanc^ 

The carbohydrates (g.v.), generally spetfldng, have the comp^ 
sition indicated by the general formufai CtfCHi^)^- By 
consent some compounds whose formulas correspond to the g 
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eral formula; e.g,, acetic add, CHsCOtH, C(HsO)i, are excluded 
from the classification because their chemical properties differ 
fundamentally from those of the majority of the carbohydrates; 
^vhereas other compoimds; e.g,, rhamnose, CeH^Os, whose for- 
mulas do not correspond exactly to the general formula, are 
arbitrarily classified with the carbohydrates because of thdr 
chemical characteristics.' 

Classification on the Basis of Structure^Several classifi- 
cations of general applicability, though rather limited utility, may 
be made on the basis of structure. For example, all organic com- 
pounds might be classified either as structurally saturated; Le,, 
as containing only single bonds, or structurally unsaturated; t.e., 
as containing one or more multiple bonds, or resonance hybrids 
thereof. 

A different S3rstem of structural classification assigns all organic 
compounds to acyclic (open-chain), cyclic or hybrid cyclic- 
acyclic classes. The cyclic and cyclic-acyclic classes are sub- 
divisible structurally into monocyclic, bicyclic, tricyclic or poly- 
cyclic classes. Bicyclic compounds may be of the spiro type (hav- 
ing one and only one atom common to each ring) as in the case 
of spiro[4.5]decane (XXII) or of the condensed-ring type (hav- 
ing two or more atoms common to each ring), as in the cases of 
norcamphane (XVIII) and naphthalene (XXIII). 


H.C— CH* CHr-CHi 



xxn xxin 

Subriassification of cyclic compounds may also be made on the 
\vM> of composition into homocyclic and heterocyclic compounds. 
Kinf^s of the former class are composed of carbon members only: 
benzene (X A, B, C), cyclobutane (IX A, B, C), norcamphane 
iXVlII), spiro [4. 5] decane (XXII) and naphthalene (XXIH) 
are examples. Rings of the latter class include members other 
than carbon: furan (XI), thiophene (XII), pyrrole (XIII), 
thiazolc (XIV), pyran (XV) and pyridine (XVI) arc examples. 

More limited classifications on the basis of structure are some- 
times made for the purpose of defining t3rpes of compounds. For 
example, the steroids, of which cholesterol (XVII) may serve as 
an example, may be defined as derivatives or structural relatives 
of ryclopcnta[o]phenanthrene (XXIV) or, as some organic chem- 
isLs would prefer, o£perhydrocyclopenta[a]phenanthrene (XXV). 


H, 




Classification on the Baiif of Chemical Propertief.— Or- 

ranir compounds are often divided, primarily on the basis of 
cheinical properties, into two classes — aliphatic and aromatic. The 
aliphatic compounds were originally so named because of their 
relationship to the fatty acids; the aromatic compounds were 
so-called l^cause many of the earlier-known representatives of 
the class have distinctive odours, and were therefore described 
as aromatic. Although it is impossible to define the two classes 
concisely in a mutually exclusive manner, there is seldom any 
di''agreement among organic chemists as to the assignment of a 
specitic individual compound to its proper class. Briefly, and 
approximately, the acyclic and saturated, or more nearly saturated 
'Structurally speaking), cyclic compounds belong to the aliphatic 
scries; the more highly unsaturated cych'c compounds belong to 
iht* aromatic series. TOe acyclic hydrocarbons may, perhaps, be 
Regarded as the prototypes of the aliphatic series, and benzene as 
ihe principal prototype of the aromatic series. Some compounds 
are in part aliphatic and in part aromatic; toluene (CeHsCHa), 
%lbeiizenc (C«HaCH|CH,), styrene (COfcCH^CHO and stil- 
(^eHsCI^aBCHCiHi) arc examples. Such compounds arc 


usually assigned to one class or the other with respect to the par- 
ticular reaction under consideration. For example, in the reaction 

CaHaCHs + Br* ► BrCaHaCHi + HBr, 

toluene reacts as an aromatic compound, whereas in the reaction 

CaHaCHa + Bri > CaHaCH*Br + HBr, 

it reacts as an aliphatic compound. Because the two types of re- 
action — aromatic halogenation by hydrogen substitution and ali- 
phatic halogenation by hydrogen substitution — differ in mecha- 
nism, it is possible to carry out either reaction to the almost total 
exclusion of the other by an appropriate selection of experimental 
conditions. 

The ultimate criterion determining the assignment of a struc- 
turally unsaturated cyclic compound to the aromatic or aliphatic 
class is the similarity of its chemical properties to those of ben- 
zene on the one hand or to those of the olefins (q.v.), on the 
other. In general, aliphatic compounds (and especially unsatur- 
ated aliphatic compounds) are considerably more susceptible to 
oxidation than are aromatic compounds. It is usually possible, 
therefore, to effect selective oxidation of the aliphatic portion of 
a hybrid molecule without appreciable attack upon the aromatic 
portion. In the case of toluene, oxidation to benzoic acid may be 
carried out almost quantitatively by a suitable choice of oxidizing 
agent and experimental conditions: 

C.H,CH. C JltCOtH + i.S Hrf) 

The difference between aliphatic and aromatic halogenations by 
hydrogen substitution has already been mentioned. In general, 
the aliphatic halogenations are initiated or facilitated by the pres- 
ence of organic peroxides or a small amount of oxygen in the re- 
action system, or by the application of light, and are favoured 
by relatively low initial halogen concentrations (constantly re- 
newed as halogen is expended). In general, aromatic substitutive 
halogenations are favoured by relatively high initial halogen con- 
centrations and are expedited by metallic halide catalysis such as 
ferric chloride (FeCU) or ferric bromide (FeBrs). 

Most unsaturated aliphatic compounds react additively with 
bromine, chlorine, hydrogen chloride, hydrogen bromide, hydro- 
gen iodide and concentrated sulphuric acid at ordinary tempera- 
tures: 

RCH«:CH, + Br, ► RCHBrCHJBr; 

RR'C=-=CHR" + HCl ► RR'CClCHsR"; 

RCH=CH, + HaSOi ► RCH(OSOaH)CH, 

Aromatic hydrocarbons, although structurally unsaturated, do not 
undergo these reactions under the same conditions. 

Many aliphatic compounds are oxidized by fuming nitric acid 
or by nitrating acid (a mixture of concentrated nitric and sul- 
phuric acids) at room, or slightly elevated, temperatures. Under 
similar conditions aromatic compounds are nitrated: 

CeHe + HNO, ► CeH5NO* + HaD 

Most saturated (aliphatic) hydrocarbons are unaffected by con- 
centrated or fuming sulphuric acid at or near room temperature. 
Under similar conditions most aromatic compounds undergo sul- 
phonation: 

C.H« + HaSOi ► C + HiO 

In addition to division into the two major classes, aliphatic 
and aromatic, organic compounds may be classified more mi- 
nutely according to their so-called functional groups. The conctspi 
of function is essentially an editorial invention and has a sig- 
nificance established by usage rather than by precise definition. 
According to Chemical Abstracts, 39, p. 5,876 (1945), is cus- 
tomary to use the term function' to mean, in its broadest sense, 
any atom, group or arrangement which causes a compound to 
bebive in some characteristic way.” Nomenclaturally, some func- 
tions are denoted only by suffixes, some only by prefixes and 
many by either suffixes or prefixes according to circumstances. 

In the broad sense of the foregoing quotation a carbon-to- 
carbon double bond is a function, denoted in the systematic 
nomenclature by the suffix -ene. Tlius, the olefins (<|r.v.) com- 
prise a class of acyclic unsaturated hydrocarbons cl^ractarixed 
by the carbon-to-carbon double-bond function and designated in 
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the systematic nomenclature by the generic term alkenes. Specific 
examples: i-pentene (XXVI), w-2-pentene (XXVII), 
pentene (XXVIII). 


H,C-CHCH,CHjCHi 

XXVI 


HiC>^ 

C«C 

h/ \h 

XXVII 


acs^ /H 
c-c 

h/ Nia 
xxvm 


Similarly, the acetylenes comprise a class of acyclic unsaturated 
hydrocarbons characterized by the carbon-to-carbon triple-bond 
function (denoted by the suffix -ync) and designated in the sys- 
tematic nomenclature by the generic term alkynes. Specific ex- 
amples: acetylene (ethyne), HGs^CH; methylacetylene (pro- 
pyne), HCWcCHs; i-butyne, HCSCC2H6; 2-butyne, HaCCa 
CCHa. 

The organic acids fall into several classes corresponding to the 
several acidic functional groups. Among the more common or- 
ganic acids are the carboxylic acids, characterized by the carboxyl 
group (— CO2H), and the sulphonic acids (q.v.), characterized 
by the sulpho group ( — SO3H). Specific examples: acetic acid 
(ethanoic acid, mcthanecarboxylic acid, carboxymethane), 
CH8CO2H; benzoic acid (benzenecarboxylic acid, carboxyben- 
zene), CftHbCOali; benzenesulphonic acid (sulphobcnzene), 
CcHiSOsH. 

Among the compounds more or less closely related to the acids 
in a functional sense are the acyl halides, the esters {q.v*)^ the 
amides {q.v.) and the ainidines iq^v,). All of these except the 
last may be regarded, formally, as organic acids in which .an 
acidic hydroxyl group has been replaced by another group or 
atom. For example, a carboxylic acid may be represented by the 
general formula RCO.OH, and a sulphonic acid by the general 
formula RSO2.OH. The corresponding acid halides may then be 
represented by the general formulas RCO.X and RSO2.X, re- 
spectively, the corresponding esters by the formulas RCO.OR' 
and RSO2.OR', respectively, and the corresfionding amides by the 
formulas RCO.NH2 and RSO2.NH2, respectively. The amidines 
are derivatives of the carboxylic acids and may be characterized 
by the general formula RC(==NH)Nn2. Specific examples of 
acyl derivatives: acetyl bromide (CHjCO.Br); methyl acetate 
(CHsCO.OCHs); acetamide (CHaCO-NHa); acetamidine CHaC- 
(«NH)NH2; bcnzenesulphonyl chloride (CfiHnSOa.Cl); ben- 
zenesulphonamide (C6H5S02.NH2) ; ethyl benzenesulphonate 
(CaHaSOa-OCaHs). 

Another important class of acid derivatives comprises the acid 
anhydrides (g.v.)- anhydrides of the carboxylic acids are 
distinguished by the grouping 




As the name suggests, these compounds may be regarded as de- 
hydration products of the acids. As such they may arise, either 
from intermolecular dehydration of two molecules of mono- 
carboxylic add, or from intramolecular dehydration of one mole- 
cule of dicarboxylic acid. 



CHr-C-OH 


CH,— C 

\ 

0 + H ,0 




(Acetic acid) (Acetic anhydride) 



(Fhthalic acid) (Hithalic anhydride) 


Mixed anhydrides, derived from one molecule each of two dif. 
ferent acids, are known; e,g., acetic benzoic anhydride (XXIX). 



XXIX 

Another type of mixed anhydride is that exemplified by the an- 
hydride of ortho-.sulphobenzoic acid (XXX). 



XXX 


Alcohols (q^v.)j phenols and naphthols have in common the 
hydroxyl function (-OH) and are, therefore, hydroxylic tom- 
pounds. This function is denoted by the prefix hydroxy- or by 
the suffix -ol. In terms of the general formula ROH, which inaj 
be applied to all monohydroxylic compounds, R signifies an :)li- 
phatic radical if the compound is an alcohol, a benzenoid rndical 
if the com^H>und is a phenol or a naphthalenic radical if the com- 
pound is a naphthol. Some authors loosely classify all aromatic 
hydroxylic compounds as phenolic substances. St^ecific examples 
ethyl alcohol (ethanol, hydroxyethane), C2H5OH; benzyl alcohol 
(a -hydroxy toluene), CflH.sCH20H; phenol (hydroxybcnzme’i. 
C«H:,OH; a -naphthol (i -naphthol, i-hydroxynaphthalcnc, 
XXXI) ; j 3 -naphthol (2-naphthol, 2-hydrox3aiaphthalene, XXXII • 


CO"" 

XXXII 

The carbonyl (>C— 0 ) function is common to the aldehydes 
(q.v.)f which may be characterized by the general formula 
RCHO, and the ketones (q.v.), which may be characterized by 
the general formula RCOR'. (Although this grouping also appears 
in the static formulas for the carboxylic acids and their functional 
derivatives, those compounds are usually regarded as belonging 
to separate classes of their own.) In the systematic nomenclature 
aldehydes are designated by the suffix -al, and ketones by the 
suffix -one. Specific examples: formaldehyde (mcthanal), HCllO; 
acetaldehyde (ethanal), CHjCHO; acetone (propanone), ('Hr 
COCH*; diethyl ketone ( 3-pen tanone), (C>Ha)iCO; cyclohexa- 
none, (CH2)5C0. 

The acetals and ketals are closely related to the aldehydes 
and ketones and have, respectively, the general formulas 
RCH(()R')2 and RR'C(0R")2. . r 

The amines (q.v.) may be regarded as organic derivatives ot 
ammonia (NHs). Primary amines correspond to the general lor- 
mula RNH2, secondary amines to the formula RRT^H and ter- 
tiary amines to the formula RR'R'VI. The amines are character- 
ized by the prefix amino- and the suffix -amine. Specific examples- 
mcthylamine (aminomethane), CP^NHt; aniKne (phcnylamm , 
aminobenzene), C.H5NH*; diethylamine, (CiH5)iNH; dimetny*' 
aniline (ifiienyldimethylamine, dimethylati^obaizene), (Cnay*" 
NCaH5. _ 

The organic cyanides arc characterized by the nitrile (- 


OH 



XXXI 
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function and have the general fonnida RCN. The appropriate 
prefix is cyano-, and the sufiix -nitrile. S^cihc examples: ace- 
tonitrile (cyanomethane), CHsCN; benzonitrile (cyanobenzene), 

CoHiCN. 

Munohalogenated compounds may be designated by the general 
formula RX, in which X signifies a halogen— fluorine, chlorine, 
bromine or iodine. They may be named either as organic halides 
(specifically, fluorides, chlorides, bromides, iodides) or as halo- 
compounds (fluoro-, chloro,- bromo-, iodo-). Specific examples: 
ethyl bromide (bromoethane), CaHsBr; isopropyl iodide (s-iodo- 
propane), (CHa) 2 CHI; chlorobenzene (phenyl chloride), CaHsCl. 

The foregoing summary is by no means an exhaustive compila- 
tion of types of organic compounds or of the functional groups 
that characterize them. A supplementary, though still incomplete, 
listing might include the following groups: azo- (— N—N— ); 
hydrazino- (H 2 NNH— ); hydrazo- (— HNNH); hydroxamino- 
(HONH— ); imino- (imido- in acid groups) (NH=); iodoso- 
(01- ); iodoxy- (O 2 I— ); isocyano- (CN— ); isonitroso- 
(H0X=); nitro- (O 2 N— ); nitroso- (ON—); phosphino- 
(IhP-); phospho- (O 2 P-); phosphono- [(H0)20P-]; selenyl- 
(HSc— ); stibino- (HsSb— ); sulphino- (H02S); sulphinyl- 
(OS-O sulphonyl- (— SO 2 — ); thiocarbonyl (SC=); thiocyano- 
(NCS-); triazo- (N3— ). 

If a compound contains but one kind of functional group, it is 
said to be of simple function; if two or more of such groups are 
present the compound is said to be of multiple function. A com- 
pound of mixed or complex function is one which contains more 
than one kind of function. 

Classifications on the Basis of Properties Other Than 

Chemical. — ^I^'or various reason.s groups of compounds widely 
divergent in structure and chemical nature, but having in com- 
mon some other quality, characteristic or property, are sometimes 
classified together. 

For example, the vitamins, comprising a considerable variety 
of structural and chemical types, have in common the quality 
that all are essential constituents of a normal diet, and that when 
they arc absent from the diet or present in insufficient amount, 
one or more of a variety of deficiency diseases ensues. 

llie plastics are materials of high molecular weight formed by 
the condensation or polymierization of units of usually one or two, 
but always few, molecular species. In the broadest sense of the 
term the class includes: the thermosetting plastics; e.g., Bakelite, 
\iliich may be moulded by the application of heat and pressure, 
but which, once moulded, do not soften upon reheating; the 
thermoplastics; e.g., Lucitc, which may be reheated and re- 
moulded indefinitely; the elastomers, which include the wide 
range of synthetic rubbers; the synthetic resins and many other 
substances. 

I The hormones, representing a variety of chemical types, arc 
secretions of the endocrine glands and serve as the regulators of 
numerous and diverse bodily functions. 

Dyes, or dyestuffs, may be divided into several chemical classes 
but have in common the ability to combine with and colour tex- 
tiles or other materials. 

ORGANIC RBACTIONS 

Organic reactions, like organic compounds, are subject to many 
themes of classification and designation. Among the least sys- 
l^natic methods is that of designating a reaction or class of reac- 
Uons by the name (or names) of its discoverer (or discoverers). 

Sometimes this method of ^signation results in the co-classifi- 
cation of a wide variety of reactions which arc only superficially 
eclated to each other, as for example, in the case of the Grignard 
ecactious (named after Victor Grignard). The Grignard reactions 
be defined as the reactions of the Grignard reagents 
^’^ganomagnesium halides (RMgX). Some idea of the con- 
; ‘^®eable variety of reactions thus group^ in a single class may 
® . ^“\c*d from the following incom^ete set of examples of 
Grignard reactions: 

+ H,0 > 01 * + MgClOH ; 

« ‘ + 0, — . 5551, a*-C«H,OH + 


+ COi »»CioH7CO,MgBr + 

CaHcCHsC^MgBr + la CaHtCHaCSCI + MgBrI ; 

(CaHa)3CMgBr + CHj-CHCHaBr > (CaH()aCCHfCH>i^:Ha + 

MgBra ; 

CHaMgl + C JI.CHO » CH,(C.H,)CHOMgI 

CH3(C«H«)CH0U + MglOH ; 

CHa^HCIIaMgBr + CHsCOCaHt ► 

CHa(C3n6)(CHa^HCHa)COMgBr 
Cffi,(C2H»)(CHa=CHCHa)C0H + MgBrOH’; 

CaHgMgBr + HC(OCsH «)3 » C«H*CH((X:aH»)a + MgBiOCaH«; 

aw-CsHuMgBr + CHsCOiCall* ► CH3(»-C»IIti)aC0MgBr + 

MgBrOCsHs CH3(i«-C5Hn)2C0H + C 2 H.OH + a MgBiOH ; 

CaHsMgBr + CeHsCOCl ► CaHsCOCeHa + MgBrCl ; 

c3-CioH7MKBr + o-CtoHrCN ► M:joH 7)2C— NMgBr ^ 

(afCi(3l7)2C>»NH + MgBrOH 


Similarly, the Friedel-Crafts reactions (named after Charles 
Friedel and James Mason Crafts) embrace a variety of trans- 
formations, all having in common the characteristics that they 
result in substitutions in an aromatic ring and are catalyzed by 
anhydrous aluminum chloride (AICI 3 ) or similar catalysts: 


AlCh 


<(^ + cua 

AlCJ, 

<P^r 


DH-bif- CiHuCCX:i 


+ HQ; 

If- 

L 


CH,-<^ + CHr-<^2>“‘ 


SQia 


Aid. 


+ HCI{ 


+ COOt — + HQ; 



On the other hand, this method of classifying reactions some- 
times leads to the designation of more or less closely related reac- 
tions by a number of different names depending upon the specific 
reactants involved or the catalysts employed, or l^th. For exam- 
ple, the aldol conden.«»ations, the Claisen, the Knoevenagel and the 
Perkin reactions are all catalyzed condensations involving a 
carbonyl group (>C— 0) and a reactive methylidyne (HCh), 
methylene (H 2 C—) or methyl (HgC— ) group: 


aCH 3 CH 0 CH 3 CH( 0 H)CH 3 CH 0 (aldol); 


aCHiCHO CH3CH=CHCH0 + HgO (aldd + 

A 

dehydration) ; 

CiHiCHO + CH 3 COCH 3 ^ CACH-oCHCOCE^ + 

H 2 O (Claisen); 


CH 3 COCH 3 + H,C(CN)CO,CiH, 

(0113)2 C>sC(CN)C 03C3H3 + HtO (Knoevenagd); 

C 3 H 3 CHO + (CH 3 C 0 ) 20 .^.- 9 ^?> 

(ACH=CHqp,Na + CH 3 CO 2 H (Perkin) 

Among the numerous possible systematic classifications of 
organic reactions an arbitrary choice is made for the purposes of 
this discussion. According to the system adopted organic reac- 
tions fall into four principal classes: (i) those in which the orig- 
inal carbon skeleton of the chief reactant is unchanged but wUefa 
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substituent stoms or Ktotips; (s) thw ta 1 m 

bon undergoes an alteration m structure, but without loss 

or gain of carbon; (3) those in which the carbon skeleton is aug- 
mented and (4) those in which a cleavage of one or more carbon- 
to-carbon boni tokes place, with fragmentaUon of the original 

carbon skeleton. ■ __s. 

Class 1 . Introduction, Kemoval, Replacement w Altera- 
tion of Substituent Atoms or Groups.— Although hydrogOT is 
not ordinarily regarded as a substituent, for the term ^ 

the fact that the substituent group may be regarded, formally, at 
least, as having been subsUtuted for hydrogen, the hydrogenation 
of unsaturated compounds properly falls in the class of reactions 
which do not alter the carbon skeleton. Such reacUons are dually 
effected with the aid of a suitable catolyst, such as ^ 

nickel, platinum or paUadium, and hydrogen gas is usually intro- 
duced into the reacUon system under prwsure. f 

(CjHj) may be partially hydrogenated to ethylene ((^1) or ful y 
hydrogena^d to ethane (C»H«); or benzene (GiH«) may be 
hydrogenated to cyclohemne (CaH«) : 



HC=CH 


+ H, 


(Cat.) 


> H,C=*CH, 


+ H, 

(Cat.y 


HiC-CH,; 


C,H4 + 3H1 


(Cat.) 


(CH,). 


Large quantities of unsaturated vegetable oils, such as cottonseed 
and peanut oils, are partiaUy hydrogenated in this way to pro- 
duce solid or semisoUd fats. 

Reactions in which two or more reactant molecules combine to 
form a single molecule of product are sometimes called additive 
reactions or addition reacUons. Reagents oAer Uian hydrogm, 
which react addiUvely with many unsaturated compounds, eitner 
spontaneously or under the influence of catalyrfs, are the halogens 
(Br*. Cl,), the halogen acids (HI, HBr, HQ), sulphuric aad 
(HtSO,) and water (H, 0 ) : 

RC^CH RCa=CHa RCCUCHO,; 

RCH=CH, RCmCH,; 

RCH==CH, + ”*^4 RCH(OSO,H)CH,; 


RC=CH -H Hrf) (H8S0« + H^ [RC(0H)= 
RCOCH, 


=CHJ 


XXXV 


Although the introduction of a sulpho or a niteo group into a 
be^ne nucleus leads to a product less susc^Uble to further 
mlphonation or nitration than the original rmetant, it is poaible 
to introduce three nitro groups into toluene to produce 2,4,6-tii. 
nitrotoluene, commonly known as T.N.T. 

CH, CH, 

j^ + sHNO, 

The removal of a functional group may someUmes be effected 
with the introduction of unsaturation or through the replacement 
of the functional group by hydrogen. Although toe former process 
is in effect the reverse of an addition rcacUon, the hahde obtained 
by addition of the appropriate hydrogen halide to the olefin ob- 
tallied by dehydrohalogenation of a halide is not always idenUcal 
with the original halide, as the following example lUustratfi: 

(CH,),CHCHsBr alcoholic KOH *■ (CH,),(XH, -|- 

KBr + H, 0 ; 

(CH,),C=CH, + HBr — *■ (CH,),CBrCH, 

Some other possible dehalogenations with resultant unsaturation 
arc illustrated by the following examples: 

RCHBrCII,Br + 2KOH (ale.) » RCSCH -f 

2KBr - 1 - 2H,0; 

RCHBrCHjBr -h Zn > RCH=CH, -J- ZnBr, 

The hydroxyl group is another functional group which may be 
removed with the introduction of unsaturation. In general lertiat)- 
alcohols are readily, secondary alcohols less readily and primat}’ 
alcohols with relative difficulty, dehydrated to olefins. Some te^ 
tiary alcohols lose water quantitatively when distilled at atmos- 
pheric pressure; a wide variety of acidic catalysts, as well lu 
alumina (AljO,) and silica gel (SiO,), have been used to facili- 
tate more difficult dehydrations: 

RR'C(OH)CH,R" . RR'C=CHR" + H, 0 : 


Sofnertmes toe same product may be obtained eitoer by ai 
p .i,«tfnn reaction of an unsaturated compound or by the replace 
ment of hydrogen. For example, isopropyl bromide (2-bromopro 
pane, CH,CHBrCH,) may be obtained eitoer by the addition 0 
hydrogen bromide to propylene (propene, CHaCH CH2) or b; 
the bromination of propane (CHaCHaCHs) • 

CH1CH—CH2 + HBr > CaCHBrCHi; 

CHsCHsCHi + Brj > CH*CHBrCHi + HBr 

Among the hydrogen-substitution reactions that have attaine 
considerable industrial importance are the aromatic sulphonation 
and nitrations by means of which many dyestuff and phamaceuti 
cal intermediates and other commodities arc produced. For exair 
pie, the sulphonation of toluene (C6H5CHa) yields a mixture c 
ortho- (XXXIII) and para-tolucncsulphonic acids (XXXIV. 
the former of which finds one of its uses in the producUon c 
saccharin (XXXV). 


RCH(OH)CH,R" RCH=-CHR' + Hrf); 

RCH,CHOH RCH=CHf + H,0 

The replacements of functional groups by hydrogen arc in gw- 
cral oxidation-reduction reactions (see Oxidation and 
tion), usually called reductions because the principal 
reactant undergoes reduction. Many alkyl iodides are rca > 
reduced by hydrogen iodide, 

RI + HI ► RH + Ii 

The halogen of most alkyl halides may be directly 
hydrogen with the aid of catalysts of the type used to faci 
the hydrogenation of unsaturated compounds, 

RX -t- H, RH + HX 

Occasionally, toe replacement is effected ii^rectly, as ^ 
formation and subsequent hydrolysis of a Grignard reagen , 


CH, CH. 

+ H^sOi— » + (A+ao 

^.H 

XXXIV 


RX ^ RMgX RH -I- MgXOH 

Relatively few alcohols may be reduced directly; 

rohJ 3 Lrh + H*0 

reduction is usually effected indirectly, either by conversion 


xxxm 
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halide with subsequent reduction, or by dehydration and subse- 
quent hydrogenation: 

ROH RX -i- H ,0 El RH + HX; 

rr'C(OH)CH, RR'G-CH, -|- Hrf) ^^RR'CHCH, 
A (Cat) 

I'niike the alcohols, the aldehydes (RCHO) and hetones 
(Rl'C)R') are, in general, readily reducible to the corr espondin g 
hydrocarbons: 

RCHO JE RCH, -I- H, 0 ; 


The converse reductions are likewise possible: 

RCOR' El RR'CHOH; 

RCHO RCHaOH 

The foregoing examples are offered merely as illustrations; no 
attempt is made to present a complete r^sum6 of organic 
reactions. 

Class 2. Alteration in Structure of the Carbon Nucleus. 

— ^Among the many reactions that fall into this class arc a variety 
of molecular rearrangements. Illustrative are; (i) the pinacol- 
pinacolone rearrangements 


RCOR" El RCH,R' + HiO 

The replacement of one functional group by another may some- 
times he effected by a true exchange reaction; more often it is 
a, nimplished by indirect means. Among the true exchange reac- 
tions may be cited; (i) the hydrolysis of many alkyl halides to 
the corresponding alcohols (usually alkali-catalyzed); (2) the 
conversion of secondary and tertiary alcohols to halides by treat- 
ment with the appropriate halogen acid; (3) the conversion of 
alkyl bromides or chlorides to iodides by treatment with potas- 
sium iodide (KI) and (4) the conversion of alkyl halides to 
amines (q.v.), by treatment with ammonia (NHa). The latter 
process, however, invariably leads to a mixture of products, name- 
ly. the primary, secondary and tertiary amines: 

(r) RX + H ,0 ROH + HX; 

(2) ROH + HX -» RX + HjO; 

(3) RBr 4 - KI - RI + KBr; 

(4) RX + NH, - * RNH, -I- NH4+X- + R,NH + R*N 

In general nitro (NOz) groups are converted to amino (NHz) 
groups by any one of a variety of reduction processes, 

RNO, ^ RNH, + aH,0 

Nitriles may be converted by partial hydrolysis to amides, or 
by complete hydrolysis to the corresponding carboxylic acids, 

+ H/) +H1O 

rCN-I-^RCONHz^^-^RCOzH + NH4'»'X- 

+ HX 

The carboxyl groups of carboxylic acids may be variously modi- 
fied, and numerous interconversions of carboxylic acid deriva- 
tives are possible: 

RCO,H -I- R'OH RCOjR' + H,0; 

RCO,H + SOCl, ■ * RCOCl + HCl -HSO,; 

RC(),R' -I- NH, - RCONH, -I- R'OH; 

RCOCl 4 - R'OH - » RCO,R' -I- HCl; 

RCOCl 4 - R'NH, -» RCONHR' + HCl 

In general, secondary alcohols (RR'CHOH) are readily con- 
'oted to ketones (RCOR') by mild oxidation, 

RR'CHOH M, RCOR'-bHjO 

Similarly, many primary alcohols (RCHjOH) may be con- 
to aldehydes (RCHO) by dehydrogenation (which is cssen- 
an oxidation process) by means of heating in the presence 
a suitable catalyst, 

RCHrf)H RCHO + Ht 


R,C(OH)C(OH)R, ► RbCCOR; 

(HsSOO 

(2) the benzilic acid rearrangement 

CeHjCOCOCfiH* + KOH — (C 6 H 6 ),C( 0 H)C 0 ,K: 

and (3) the Wagner rearrangements 

R,CCH(OH)R , E*^> R,C-CR, + Hrf) 

Also to be included in this category are various types of 
cyclization reactions of which the Wurtz-Fittig reaction of penta- 
methylene bromide to form cyclopentane and the acid-catalyzed 
cyclizations of derivatives of 2-benzyl-i -naphthoic acid to form 
derivatives of 1,2-benzanthrone may serve as illustrations: 


Br(CH,)5Br + sNa ►(CH*), + zNaBr; 



Conversely, many decyclization reactions are known; among the 
simplest are the opening of the cyclopropane ring by reaction 
with a halogen or a halogen acid: 

(CHz), + Br, Br(CH2)aBr; 

(CHOi + HBr CH,CH»CHiBr 

Class 3. Augmentation of the Original Carbon Skeleton. 

— New carbon-to-carbon linkages may be established in a variety 
of ways. In some cases the Wurtz-Fittig reaction, the interaction 
of an organic halide (or halides) with a reactive metal like sodium 
(Na) or zinc (Zn), is applicable: 

zRI + sNa-^RR + aNal; 

ArX + AlkX + Zn ArAlk -|- ZnX, 

The Grignard reagents (q.v.) (or organomagnesium halides) 
react with some alkyl and aralkyl halides, and with a variety of 
other types of organic compounds with the establishment of new 
carbon-to-carbon linkages. Several examples were cited at the 
beginning of this section. 

The Friede'i-Crafts reactions and some of the carbonyl conden- 
sations have also been illustrated previously in this discussion. 

Among the numerous other methods of establishing carbon-to- 
carbon linkages are: the malonic ester syntheses, the acetoacetic 
ester s3mtheses and the Dieis-Alder condensations. 

The malonic ester syntheses are essentially methods for the 
production of substituted acetic adds of the types RCHsCOsEl 
and RR^CHCQiH. 
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0 ONa 

+ NaOC.H| ^ 

w x:-ocia b/ '^-oca 


Rv ^-OCiH. +H^ Rv y« 
Br^—OCA WSOi) * H'^'^- 


:-0H 


A 

o o 

X l:— OCA + NaOCA OCA ^ 

C-OCA ^ XJ-OCA “ 

I U 

O 

Rv ^-OCfH, + H/) Rv vH 

(HaSOO R'/^^— OH 

4 A 


ROC 


The somewhat similar acetoacetic ester syntheses may also be 
used to produce substituted acetic acids of the types RCHsCOsH 
and RR'CHCOsH, on the one hand, or methyl ketones of the 
types CHsCOCHiR or CHaCOCHRR^ on the other, depending 
upon the method of hydrolysis adopted as the hnal step in the 
process. Mild alkaline hydrolysis, followed by acidification and 
heating, yields a ketone. 



O 

+ H,0 HX Rv^^/I!:— CH, 
[Ba(OH)d* ~~r* R'/^H 


Hydrolysis with strong, concentrated alkali, together with subse- 
quent acidification, yields an acid. 


O 

Rv -f 

R'^^C-OCiH. (KOH) ^ 

A 



The Diels-Alder reaction is another synthetic device of remark- 
able breadth of applicability. It consists of an additive reaction 
between one molecule containing a suitably activated carbon-to- 
carbon double bond and another molecule containing two con- 
jugated carbon-to-carbon double bonds (C=C — 0=C).Many 
such reactions take place spontaneously at room temperature. 
The reaction between maleic anhydride and cyclopentadiene may 
serve as an illustrative example. 


H 



So general is this reaction that maleic anhydride is often used as 
a specific test reagent for conjugated unsaturation in determina- 
tions of structure. 

The numerous condensation, polymerization and copolymcriza- 
tion reactions resulting in plastics, synthetic resins and .synthetic 
rubbers also fall into this class. Such products are of high 


molecular weight, and the reactions arc by no means so simple 
and clear-cut as most of those previously discussed. However, 
the copolymerization of styrene (C 6 H 6 CH==CH 2 ) and butadiene 
(CH 2 ==CHCH=CH 2 ) to produce a spthetic rubber of the GR-s 
type may be represented in oversimplified fashion as follows: 

n CACH=CH, + n CH,=CH— CH— CH, 

[— CH,CH=CHCH,CH(C,H,)CHi— ]« 

So many and so varied are the reactions of class three that the 
few examples cited can scarcely be said to constitute a representa- 
tive sampling. They are, indeed, but a fraction of those with 
which every student of elementary organic chemistry is expected 
to acquaint himself. 

Clast 4. Degradations of the Carbon Skeleton^AIl or. 

ganic compounds, when heated to sufficiently high temperatures, 
undergo pyrolytic decomposition with cleavage of carbon-to^car- 
bon bonds. In general, pyrolyses are of limited interest to the- 
oretical organic chemists because many reactions occur simul- 
taneously and give rise to mixtures of products. However, 
catalytically controlled pyrolysis is of great practical imiM>rtance 
in the cracking of petroleum and has greatly increased the yields 
of gasoline obtainable from crude oils. 

Some organic molecules are so constituted that moderate heat- 
ing causes selective dissociation of a weak carbon-to<^ar))on 
bond (in some cases with the aid of catalysts, in others without ). 
The more or less exceptional reactions of this kind arc useful for 
preparational purposes. Among those most frequently emfiloycd 
are the decarboxylation reactions resulting in the loss of carbon 
dioxide from a carboxylic acid (RCO 2 H). 

Not all carboxylic acids are readily decarboxylated. Benzoic 
acid (C 6 HftC 02 H), for example, is so stable that thermal decom- 
position is accompanied by cleavage of the benzene ring. Exam- 
ples of readily decarboxylated acids are to be found amont; 
the types having the following groupings: >C(C 02 H)C() 2 ll. 
>C0C02H, >C(N02)C0 zH, >C(0H)C0,H, CHCO 2 H. 

\)/ 

The substituted malonic acids belong to the first of these t)pes, 
and the final stage of the malonic ester syntheses consists in a 
simultaneous hydrolysis and decarboxylation, usually effected by 
warming in the presence of aqueous sulphuric acid, 


RR'C(CO,C2H02 ► RR'C(CO,H), i 

A 

RR'CHCOjH + COa 

Many acids, which arc too stable for ready decarboxylation as 
such, lose carbon dioxide when first converted to their salts and 
then heated. For example, trichloroacetic acid (CClaCOsH) 
may be converted to chloroform (CHCI 3 ) and a carbon dioxide 
by heating in the presence of aniline (CaHaNHi) with which it 
forms a salt, 

CCUCOaH.HaNQHi^CHCli + COa -f CalliNHi 

The synthesis of cyclic ketones has been effected in an analo- 
gous manner by heating the calcium salts of dicarboxylic acids. 



Organic chemists make use of a wide variety of oxidati^^ 
degradations, both for preparational purposes and as a 
establishing the structures of compounds of unknown ' i 

In general, it is possible to oxidize aliphatic side chains 
to aromatic nuclei to obtain the corresponding aroinaBc 
boxylic acids. Thus, styrene may be oxidiz^ to bensoic aci , 
cymene to terephthalic acid. 
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+ CO, + DiD 

+ aC0,+ 3Hi0 


SMS 


Br 

XiXBt 


Br 



Selective oxidative cleavages may be effected at definite points 
in a carbon chain if certain structural features are present. For 
example, oxidative cleavage of a double bond may be accom- 
plished in several ways. One method frequently employed in 
elucidations of structure is by ozonization and subsequent hydrol- 
ysis of the resultant ozonide in the presence of a reducing agent. 
(The ozonide formula used in the illustrative equation is prob- 
ably not a true indication of structure.) 


rr'C=CHR" 


0 » 


RR'C—CHR" . 


H ,0 

IH] 


RCOR' + R"CHO 


Identification of the resultant aldehydes, or ketones, or both, 
serves to establish the location of the double bond and to reveal 
the structure of the original olefin. In special cases, an olefin of 
known structure may be so treated as a means of preparation of 
aldehydes or ketones. 

Adjacent carbon atoms bearing hydroxyl groups r>CH(OH) — 
CH(OH)<], cither present as such or resulting from oxidative 
treatment of double bonds, may be dehydrogenated by mild 
oxidation, with cleavage of the carbon chain and production of 
carbonyl compounds (aldehydes or ketones), 

RR'C=CHR" RR'C(OH)— 

RCOR' + R"CHO 

The haloform (CHXs) reactions may be used to effect oxida- 
tive hydrolytic cleavage at a — CH(OH)CH3 or — COCH3 group- 
ing. Because iodoform (CHIs) is a yellow crystalline solid of 
highly distinctive odour, the iodoform reaction is used as a spe- 
cific test for the presence of such groupings: 

RCH(OH)CH,i!?2^RCOCH,2S^!^ RCOCH,X 

RC0CHX,25!^ RCOCX, ^ 

RCOiH + CHX, 

Although oxidative cleavages are those of greatest variety and 
widest applicability, hydrolytic cleavages are possible in a few 
sfxicial cases. The final stage of the acetoacetic ester synthesis 
as employed for the production of substituted acetic acids is an 
example: 

RR'C(COCH,)CO,C,H, RR'CHCOiH +. 
CHiCOiH + CAOH 


SOME OBjxcnvxs or osoahic chemistry 

Among the preoccupations of the organic chemist are the 
identification and determination of structure of natural and arti- 
hcial compounds, the modification of natural compounds, the 
synthesis of natural compounds and the synthesis of artificial 
for specific purposes. 

determination of the structure of a compound of unknown 
constitution is often a complicated task requiring the exercise of 
^usual ingenuity. However, one of the classical examples, Wil- 
*iclm Komer’s ‘‘absolute method” for the identification of iso- 
ben^e derivatives (1874), is simple in principle. Prior to 
omer s time, three dibromobenzenes were known. Granted the 
of Kdrutt’s brmaene formula and the implied equivalency 
the six carbon atoms and of the six carbon-to-carbon bonds of 
obvious that one isomer must be the ortho (1,2), 
the meta (i j) and one the para (14). 


Ortho (i,a) MeU (1,3) Para (14) 

Komer solved the problem of which was which by considera- 
tion of the geometry of the respective formulas. In ortho-dibro< 
mobenzene, the unsubstituted positions 3 and 6 are equivalent to 
each other, but different from positions 4 and 5, which are 
equivalent to each other. Hence, it should be possible to derive 
two isomeric tribromobenzenes (1,2,3 1*2,4) 1,2-dibro- 

mobenzene. In meta-dibromobenzene, the unsubstituted positions 
2 and 5 are unique, while positions 4 and 6 are equivalent to 
each other. Therefore, three isomeric tribromobenzenes (the 1,2,3, 
the 1,3,4 and the 1,3,5) are theoretically derivable from 1,3-d- 
bromobenzene. In para-dibromobenzene, all the unsubstituted 
positions (2,3,5 and 6) are equivalent. Hence, but one tribromo- 
benzene (1,2,4) is derivable from 1,4-dibromobenzene. The iden- 
tical line of reasoning applies to the mononitrodibromobenzenes, 
with this difference, however, that, whereas there is a total of 
three isomeric tribromobenzenes, there are six nitrodibromoben- 
zencs. Following this line of reasoning, though employing an indi- 
rect and somewhat more involved procedure than that implied, 
Komer prepared and identified the three isomeric dibromoben- 
zenes, the three tribromobenzenes and five of the six nitrodibro- 
mobenzenes. Komer*s method has been applied to the identifica- 
tion of many other benzene derivatives, although it sometimes 
presents considerable practical difficulties in the isolation of iso- 
mers produced in small amounts. 

In general, however, the process is not so simple in principle, 
especially when relatively complicated substances of natural 
origin are involved. Although individual cases necessarily differ, 
a fairly representative structural determination might proceed 
substantially as follows. The molecular formula is derived by 
careful purification, accurate analysis and determination of molec- 
ular weight. Various functional groupings or structural features 
are identified by the application of specific tests or characteristic 
reactions. The substances may be subjected to various degradative 
processes in the hope that identifiable fragments may be isolated. 
When a satisfactory structural formula has been deduced, addi- 
tional evidence of its validity may be supplied through synthesis 
of the compound by methods which leave little doubt of the 
structure of the product. 

The elucidation of the structure of quinine (XXXVI) in 1908 
when Paul Rabe proposed the correct formula for the clos^ 

MCEb 


XXXVI 

related cinchona alkaloid cinchonine, may be said to have fol- 
lowed substantially this pattern. It was not until 1944, however, 
that a total synthesis of quinine was achieved by R. B. Woodward 
and W. £. Doering through a long series of complicated reactions. 

Another representative example, although one that presented 
unusual difficulties in the isolation and purification of minute 
quantities of compound from large quantities of starting material, 
was the determination of structure and the synthesis of pan^ 
thenic acid (XXXVII), one of the vitamins of the B compl^ 
accomplished by two teams of research workers under the le^er- 
sUp of Roger J. Williams (1940). Although the comi^ete derails 
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of the elucidation of structure are rather technical and involved, 
the principal essentials may be outlined briefly as 
Natural pantothenic acid was not obtained in suffiaent punty 
for reliable molecular-formula determination, but it was foimd 
that acid hydrolysis yielded /S-alanine. a knorra ammo acid 
f+H.NCHjCHjCOj-) and a neutral substance which formed a 
salt on further hydrolysis with alkali. There observations s^- 
aested that the neutral substance was a lactone, or inner ester, 
of a hydroxy acid, probably a 7-hydroxy acid. It would there- 
fore contain the grouping 




>? 

>N)/' 

Pantothenic acid, therefore, probably conned a peptide 
(— CONH— ) linkage, and included the grouping 

' Hi 

Sufficient quantities of the supposed ®btained for 

determination of its molecular formula as ^ioO». By the ZJr^ 
witinoff method (reaction '"tb a methylmagnesiim tol , 
CHsMgX, to form methane, CH«) it was detemmed that tiie 
mSUe contained one active hydrogm atom, ^bich suggest^ a 
hydroxyl (-OH) group other than the one mvolved m lactone 

™The hydrolyzed lactime (though not the lactone i^lf) gaw 
with ferric chloride (FeCU) a colour test characteristic of ^ 
hydroxy acids. Further confirmation of the presence of an oe- 
hydroxy group was obtained through the reactions 

RCH(OH)COtH RCHO + HCO*H; 

HC0,H-5^C0 -1- HsO; 

A 

RCH(OH)COiH + (CH»CO)jO — * RCH(OjCCHi)COjH + 
CH,CO,H 

In view of the molecular formula determined, rod of Ae 
results of certain other diagnostic tests that cannot be detailed 
here, it appeared possible that the lactone had the constitution 


The synthesis of compounds for specific purposes fa well illus- 
trated by many examples in the field of orgamc medicmafa. When 
it was ^covered that the red dye, later known u Prontosil 
(XXXVIII), had bacteriostatic properties, chemists immediately 

HO. 

U 

xxxvm 

soiwht to discover the groupings responsible for its effectiveness, 
and soon found that the previously known sulfanilamide 
(XXXIX) had bacteriostatic properties similar to those of Pron- 


H.N- 


:Hi 


XXXIX 


tosil itself The race began immediately. The isomers of sul- 
fanUamide were tested and found ineffective. Thousands of denva 
tives of sulfanUamide were prepared and mvestigated. ^ong the 
relatively few that were found to have properties superior in some 
respects to those of sulfanilamide were sulfapyridine (XL), sulfa- 
thiazole (XLI) and sulfadiazine (XLII). 


KN- 


HiN— ; 


,NH- 




XL 



XLI 




CH 

•sOiNH-l!: in 


xLn 


(CH,)rf: 


:hoh 



The practice of taking a molecule of known properties as a 
model and attempting to synthesize compounds of anular ot 
somewhat modified properties is illustrated by the synthetic anti- 
malarials, of which Plasmochin (XLIII) and Atabnne (XLI ) 
may serve as examples. The structural relationriiip to quimne 
(XXXVI) is obvious. 


HiO 



and that pantothenic acid had the structure XXXVII. 

HOCH*C(CH,),CH(OH)CONHCH,CH,CO,H 

XXXVII 

The confirmatory synthesis was relatively ample and easy. 

HCN 

ECHO -i- (CHa)»CHCHO * HOCH*C(CH8)*CHO » 

HoO 

HOCH,C(CH,),CH(OH)CN 

[HOCH,C(CH,),CH(OH)CO,H] 

(CHi)iC CHOH HJJCHiCH.CX)«CH.Ggli ^ 

H,c!: i-o 

\/ 

0 

HOCHiC(CHi)»CH(OH)CONHCHaCH»CO»CHiCeHt .5^ 
HOCHiC(CH*)iCH(OH)CONHCH,CH,COJEI 

XXXVII 


OT 

<!:HCHaCHiC%N(CA)s-Ha 

XLllI 

H(C-CHCHtCHiCILN(CA)ti HO 

ilm 



The so-caUed synthetic rubbers are examples of » 
tice. The hydrocarbon of natural rubber fa a 
polymer of isoprene [H*C"*C(CH»)CH*CH*] whw , 
represented in simplified fashion as [— CIH|C(CI|U) “C 
However, the synthetic rubbers produced by the aid 

merization of isoprene are not duplicates of natural ™ 
are inferior to it in several respects. A much closer app 
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tint) of some of the more desirable properties of natural rubber 
is achieved in the product of copolymerization of styrene and 
butadiene previously mentioned. A considerable variety of syn- 
thetic rubbers with special properties adapted to specialized uses 
have been produced. Some representative examples are indicated 

herewith: 

« H,C=CC1 CH=CHs ► [— CHiCCl=CHCHr-]i», 

Neoprene GR-M; 

^ H2C=CC1CH=CH, + n H,C=C(CHa)CH==:CH, ► 

[— CHiCCl==CHCH CH C(CHa)=CHCHr-]*, 

Neoprene FR; 

^ H2C==C(CH,)CH=CH, + n (CHa),C==CH, > 

[-CHaC(CH,)=CH,C(CH,)*CHr-]n. Butyl GR-i. 

Another example of the synthesis of a compound to meet 
property specifications but without the attempt to duplicate any 
natural material is to be found in the synthetic fibre nylon. The 
process may be represented in simplified fashion as follows: 
n lI0aC(CH2)4C02H + n HaNCCHOeNH, ► 

[— OC(CHj) 4CONH(CH2)«NH— ]« + H2O. 

In a sense this fibre may be said to be patterned after the nat- 
ural fibres silk and wool, for it contains the peptide (—OCNH—) 
linkages common to them, but it has distinctive properties and is 
by no means either a synthetic silk or synthetic wool. 

One of the early successes of the dyestuff chemists was the 
innduction of synthetic indigo (1897), which quickly drove the 
nnlnnil product from the market. The modern dyestuff industry, 
however, is concerned almost exclusively with purely artificial 
materials carefully tailored to property specifications and no- 
where duplicated in nature. 

The foregoing examples properly may be said to deal largely 
with practical applications of organic chemistry, which are by no 
incan.s the sole preoccupation of organic chemists. Nevertheless, 
they do serve to illustrate, however imperfectly and incompletely, 
ome of the activities and thought processes of the organic chem- 
ist In the final analysis, the distinction between pure and applied 
chnnistry is one of motivation rather than of the intrinsic nature 
rii ihf work. Many studies of prime theoretical significance have 
been m.ide in the hope of ultimate practical application, whereas 
many di.scoveries of great practical importance have been the by- 
products of pure research. 

HinLio(;RAPHy.— Carl Schorlemmer, The Rise and Development of 
(h\{ank Chemistry (London, 1894); Edv. Hjelt, Gesckichte der or- 
Knnhchen Ckemie (Braunschweig, 1916) ; Friedrich Richter, BeiUteim 
Uiindbuch der or%anischtn Ckemie, Vierte Auflaze, Bondcs I-XXXIX, 
h.ics Eraanzungswerk, Bandcs I-XXV, Zweites Erganiungswerk, 
TUndcs LXIV (Berlin, 19x8-51) ; J. Houbcn,Af etAoden der organiseken 
{'hrmk, Dritte Auflage, Bandes I-IV (Leipzig, iq 35 '' 4 i); Henry Gil- 
man, Organic Chemistry, vols. i, ii (New York and London, 104.S) : 
KomT .Xdams, Organic Reactions, vols. i, ii, iii, iv, v, vi (New York 
iiud London, 1951)1 Organic Synthesis, annual vols. 1-30 (i92i*-So)» 
colkctive vol. i, and ed. (1941), vol. ii (New York and London, 1943)* 

(P. H. O. R.) 

PHYSICAL CHEMISTRY 

The easiest definition of physical chemistry is that which de- 
scribes it as the border-line subject between ph3rsics and chem- 
i>try. but this definition is not necessarily the most accurate. No 
mMtrr clarity results by adopting the name “chemical physics.” 
In f.iot. phy.sical chemistry, since the first issue of the Zeitschrift 
/M • physikaliscke Ckemie appeared in 1S87. can claim to be a sci- 
cnic in its own right. It certainly covers the ill-defined territory 
I'ttwccii physics and chemistry, as biochemistry does between 
ch«'mi?t ry and biology, and mathematical physics between mathe- 
and physics, but it can also stake a claim to quite a size- 
able piece of land, as extensive and as cultivated as the regions 
conventionally allocated to the so-called pure sciences of physics 
chemistry. We shall not here attempt a definition of physical 
cliemistty, because, properly regarded, it is less a circumscription 
ssubject matter than a method of approach, applicable equally 
to the problems of physics, chemistry, and biology. There can be 
1*0 harm, however, in attempting to describe the physical chem- 
he is a mAp observes natural phenomena and records his 
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observations, but maintains a judicious balance between the 
material chainges themselves, the physical effects which accom- 
pany them and the mathematical machinery by means of which 
the whole can be most compactly condensed. 

The three ordinaiy states of matter — solid, liquid and gaseous 
— ^fall within the province of physical chemistry, as do the metal- 
lic state, the interfacial state, the colloidal state, and, most im- 
portant of all, the dissolved state of matter. The influence of heat, 
light and mechanical and dectrical forces on the various states 
of matter forms the subjects of thermochemistry, photochem- 
istry, piezochemistry and dectrochemistry, which raixk among the 
most important subdivisions of physical chemistry. A continuous 
treatment of these topics is to be found in textbooks, a sdected 
list of which is appended. In this article various problems are dis- 
cussed which, particularly during the aoth century, have been 
solved or are still being investigated in physical chemistry. 

AdsorptioiL — ^When ethylene gas at atmospheric pressure is 
sealed in a vessel containing copper turnings, the pressure within 
the vessd gradually diminishes until it reaches a constant value. 
Similarly, when a solution of iodine is kept in contact with 
charcoal, the concentration of iodine dimini^es until it reaches 
a constant value. Gas molecules in the first case and solute mole- 
cules in the second case have adhered to the surface of the solid. 
The phenomenon is known as adsorption, and occurs in varying 
degrees for all solutes and all gases kept over the surface of 
solids. Argon gas, for example, is adsorbed on the surface of 
potassium chloride crystals, and enzymes (g^.v.) are adsorbed on 
kieselguhr. The extent of adsorption depends on specific prop- 
erties of the adsorbed and the adsorbing molecules, on the tem- 
perature and on the concentration or pressure. The familiar facts 
have been utilized practically without being understood the- 
oretically. The fairly general adsorbing power of charcoal, for 
example, explains its use in decolorizing solutions in the course 
of organic preparations, in protection against toxic vapours and 
in the treatment of digestive ailments. The reverse process, de- 
sorption, has been utilized in the isolation of pure enzymes. In an 
attempt to understand the mechanism of adsorption, many 
empirical relations appeared connecting the amount adsorbed 
with the principal variables, temperature and concentration. 
Curves showing ^e fractional adsorption as a function of the con- 
centration at constant tem];>erature are termed adsorption iso- 
therms, and the empirical formulas advanced to account for 
these were numerous but unenlightening. 

In 1916, Irving Langmuir (g.v.) proposed a theory of adsorp- 
tion which was not only sufficient to explain the i^enomena, but 
had extensive applications in other fields, which include statistical 
physics. His theory was simple. The surface of the solid, of area 
0 cm.^ is likened to a chess board, on which solute or gas mole- 
cules impinge. Some adhere to the unitary areas; others fly back 
to the bulk of the solution or the gas phase. When equilibrium 
is attained, a certain fraction, 6 s, of the area of the solid re- 
mains covered with adsorbed molecules. The fraction of free 
surface is then (z— 6 $). In deriving the theoretical expression 
for the adsorption isotherm, we shall use the terminology of 
solutions, though the formulas are applicable, muta^ mutandis, 
to gaseous systems. Let the total number of sites per unit area 
of surface, on which solute molecules can be adsorbed, be n^. 
and ^e probability per second that an adsorbed molecixle may 
become desorbed be Vs . Then the total number of molecules escap- 
ing per second from a surface of area, 0 cm*, is One Vs 6 s^ The 
total number of solute molecules reaching the surface from the 
solution in one second is proportional to the surface area, 0 , 
and to the concentration, ns, at solute molecules. Denoting the 
proportionality factor by the number is thus kfing mol^ules 
per second. But only those which hit vacant sites are 
adsorbed. Hence the rate, of absorption is AjOniCl— flj). At 
equilibrium, the rates of adsorption and desorprion are equal. 
On solving for 6 s we find that 6 s*<^ksns/ (ksns+vs^e), which is 
Langmuir’s adsorption isotherm. From the form of this equation, 
we note that, at low concentrations, the fraction of the surface 
that is covered is proportional to the concentration of the su- 
pernatant solution, and is, in fact, iks/vsno)ns. At high concen- 
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trations, $s tends toward unity. The whole surface is then cov- 
ered with adsorbed molecules, and the extent of adsorption be- 
comes independent of the concentration. It is generally possible, 
by quite simple experiments, to measure the concentration, nt, 
which corresponds to a surface which is only one-half covered. 
This concentration, from the isotherm equation, is seen to be 

Among the many recent applications of Langmuir's theory is 
the experimental determination of the number of catalytically ac- 
tive sites on the surface of a single enxyme. We have .seen that 
no^ksfis/vs. The proportionality factor, fe, is given by classical 
theory in terms of the mass, in, of the solute molecule, the abso- 
lute temperature, T, and Ludwig Boltzmann’s constant, k, which 
is numerically 1.372X10”*® erg/degree: k,^{kT/2irin)K The 
probability per second, V5, that an adsorbed molecule will escape 
is given by quanta! theory in terms of the energy, E, of adsorp- 
tion, and Max Planck’s constant, h, which is numerically 6.551 X 
10” erg-second: We thus have 

The application of this formula to ex- 
perimental results on the inversion of cane sugar by saccharase 
shows that there are only a few active sites, probably eight, on 
the not inconsiderable surface of one enzyme. 

Systems of greater complexity and interest are those in which 
the surface can simultaneously adsorb more than one kind of 
solute. Let us denote the second solute by the subscript, /. The 
fraction of the surface which, under equilibrium conditions, is 
covered by solute molecules of the first type is now Os^ 
kiHs /[kins’¥vino’^-kjnj(vs/pi)].T\us formula, as Langmuir has 
shown, can explain a number of the idiosyncrasies of catalyzed 
reactions in solution. Inhibition of chemical reactions and the 
poisoning of catalysts by substances such as mercuric chloride 
are readily understood as a preferential adsorption of these com- 
pounds and a consequent exclusion of the reactants from the 
active centres. Similarly, many reactions proceed at rates which 
are inversely proportional to the concentration of products. 
These were discovered by Emil Schuetz in 1900, and include the 
digestion of proteins; they indicate that the greater the extent 
of reaction, the smaller the rate of the persisting reaction. Clearly, 
in such cases, the products are more firmly adsorbed than the 
reactants. There can be little doubt that the sensation of satiety 
finds its mechanistic basis here; so also does the protective effect 
so often exerted by the products of hydrolysis on the em^me 
responsible for their appearance. 

The energy which an adsorbed molecule must acquire before it 
can become dislodged must, in general, depend on how many of 
its neighbouring sites arc occupied. The experimental defiendence 
of the heat of adsorption on the extent of adsorption was estab- 
lished experimentally by J. K. Roberts a few years before his un- 
timely death during World War II. It ranks as the greatest single 
extension of Langmuir’s theory, and is proving to be one of the 
most fruitful fields for the investigation of surface catalysis. The 
discovery has had far-reaching applications in theoretical physics, 
which, in attempting to derive statistical laws for condensed 
systems, had previously been at a loss to know how to make 
allowance for the dependence of the molecular energy on the 
probability of occupation of neighbouring sites. 

Diffisiiotii^ — ^The sugar at the bottom of a cup of tea does not 
take long to dissolve into a syrup, but, if it were not stirred, it 
would take a very long time to distribute itself throughout the 
whole volume of the beverage. The process whereby a quiescent 
solute at a high concentration moves isothermally to a region of 
low concentration is known as diffusion. It is analogous to 
thermal conduction and viscous flow, and differs from them only 
in that matter is transported in diffusion, whereas energy and 
momentum, respectively, are transported in the others. The exact 
mathematical theory of all three phenomena is difficult, but new 
laws of great beauty and simplicity have, nevertheless, been dis- 
covered by Albert Einstein during the first decade of the 20th 
century, and have had much to do with elucidating the nature of 
diffusion. They have been applied to determine the Avogadro 
numb»; i.e., the number of molecules in one gram-molecule, to 
estimate the size of colloid particles, to evaluate the time taken 


by a given molecule in the gas phase or in solution to reach the 
walls of its container, and to develop the modem theory of 
liquids. 

The number, dN, of molecules transported in a time interval. 
dt, across an area, 0 , is, according to Adolph Fick’s law, propor- 
tional to both dt and 0 , and to the concentration gradient, dn/dx, 
at the plane crossed: dN^-DO{dn/dx)dt. The proportionality 
factor, D, is termed the coefficient of diffusion. Molecules are 
transported in the direction of increasing x only when the con- 
centration gradient in that direction is negative. By subtracting 
from dNu the number of molecules crossing a given plane, the 
number dNt, crossing a neighbouring and parallel plane at a <iis. 
tance, dx, from it, we obtain the net transport. Since dN/Odx 
is the increase in concentration between the planes, it may be 
denoted by dn, so that dn/df»i?(d*«/dx*), which is a more 
general expression for the coefficient, D, of diffusion. When mole- 
cules at a concentration, n, move with an average velocity, 7*, 
the number which in one second cross unit area of a plane at 
right angles to the direction of motion is nv. The rate of trans- 
port of molecules across an area 0 cm.* is thus dN/dt^.Onv. 
Comparison with Fick’s law indicates that the coefficient of dif- 
fusion is D^-nv/{dn/dx). According to J. H. van’t Hoff’s laws, 
the osmotic pressure, x, of a solution containing n molecules ])er 
cubic centimetre is w^kTn. Any isothermal change in the osmotic 
pressure must therefore be the result of a change in th^ con- 
centration, .so that dx»^rdn. The additional force exerted in 
the direction of increasing x on an area, 0 , caused by a diffcirence 
in concentration is thus ^^drt^-OkTdn, The number of molr- 
cules exerting the force is the number contained in the volume 
element, Odx, which is nOdx. Hence the force exerted by each 
molecule is, on an average, X <^^(kT/n) (dn/dx). The uniform 
velocity, v, is the ratio of this force to the resistance factor, s. 
Thus v=X/5. Sir George G. Stokes’s expression for the resistance 
factor in the case of a spherical molecule of radius, r, movim? in 
a medium of viscosity, ly, is 6xt|f. Hence vn/ (dn/dx) =-I'7V()TrT^; 
According to our previous equation, the expression on the lift 
side is simply the coefficient of diffusion with the sign reversed. 
It follows that /)~AT/6inyr, which is Ein.stcin’s equation. The 
coefficients of diffusion and viscosity are not difficult to measure 
at a constant temperature, T, and the radii of particles diffu-in^; 
in solution thus become directly measumble. 

We have hitherto regarded diffusion as a property of molecules 
in systems of uneven concentration, and us the mechani>m 
whereby uniformity of concentration is established. The prot ts.s, 
however, must persist, though without a net transfer of matter, 
even in .systems of uniform molecular concentration. We can, for 
example, apply the laws of diffusion to determine the fate of an 
arbitrarily selected group of molecules from one part of an 
equilibrated system to another. By solving the differential form 
of Fick’s equation in the case of linear motion, it can readily be 
shown that the uniform velocity at the distance x is v^D/x. But 
v^dx/dt; hence dx/dt^D/x, which gives on integration: 
x*/2=I>f+a constant. We choose the system of reference for the 
selected migrating molecules as that corresponding to when 
so that the square of the net displacement suffered by the 
selected molecules in time t, and measured ^ong the % axis, is 
x*«2Z>^, which is the second of Einstein’s diffusion laws. It 
been verified by Jean Perrin in a series of well-known experi- 
ments, using colloidal particles, made visible in the ultramicro- 
scope, and followed at time intervals of a few seconds. It is to 
be noted that, because the motion is a randcon one, the avera^ 
distance traversed (or, more precisdy, the square^ root of the 
average of the square of the distance) is proportional, not to 
the time, but to the square root of the time. 

Einstein’s treatment of diffusion has done much to stimulate 
work in the physical chemistry of solutions. In particular, at- 
tempts have been made to extend the treatment to the moveanen 
of molecules under the influences of forces other than the thrnn* 
and viscous forces to which the early woA has been 
Only partial success has been achiev^, in cases where the ao J' 
tional force is of a .simple and well-known form. There is, n® ' 
ever, no reason why the method should not ultimately 
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helpful in the recognition of the type of force actually at work. 

Peirin’s experimental verification of Einstein’s second law of 
diffusion has afforded one of the most accurate estimates of the 
Avogadro number. It is 6.063 Xio** molecules per gram-mole. 
This fundamentally important constant has also been measured, 
^•jth confirmatory results, in many other ways. It enables the 
physical chemists to compute, in all systems of interest, the 
actual number of molecules present. One drop of water, weighing 
five milligrams, is thus found to contain 168.3 million million 
million molecules. 

CoagulatioiL — Colloid particles may be prepared, either in 
the gaseous phase or in solution, by a variety of methods. Aero- 
sols, for example, may be made by mixing the vapour of the 
substance to be dispersed with a blast of air at a lower tempera- 
ture, or by suddenly bursting a sample of liquid at great pressure 
into air at ordinary pressure. CoUosols may be made by slow 
chemical reaction in dilute solution or, in the case of metals, by 
G. Bredig's method of sparking between electrodes immersed in 
the solvent. The chief characteristic of the dispersed phase in 
either system is its instability. The dispersed particles, when 
initially generated, are relatively small, but, with the passage of 
time, they become coarser, until they are large enough to come 
under the influence of gravity. The process of coarsening is 
termed coagulation, and it has been extensively studied. Experi- 
ment shows that the instantaneous rate at which the number of 
particles diminishes is proportional to the square of the con- 
centration, n, of particles present at that instant. We may then 
write -dn/dt^ktn^, where kt is the coefficient of coagulation. On 
integrating — and noting that the initial condition of corre- 
spond.') to the initial concentration of n^no — we have fc2«(i/0X 
(i/n-i/n^,). If wc denote by the time required for the num- 
ber of particles to be reduced to one-half of their original num- 
litT, then clearly These formulas are characteristic of 

bimolecular processes. The latter simply states that the product 
i)f the half life and the initial concentration for such processes 
i\ constant, and that it is ccjual to the reciprocal of the bi- 
inolecular velocity coefficient. They have been abundantly veri- 
Ik-d Hir the process of coagulation in solution and in the gaseous 
phase On rearranging the latter equation, in logarithmic form, 
wc have logio/^ — — logm^a — logIon,^ A plot of the logarithm of 
ihf half life against the logarithm of the initial concentration 
>hould thus be a linear one, with a gradient of —i, and it should 
imcru!pt the abscissa at a concentration numerically equal to the 
Miprocal of the bimolecular velocity coefficient. These generali- 
tic> are illustrated in fig. i, which has been drawn from P. 
Tuorila s data on the rate of coagulation of colloidal gold in 
water at 20'' C. It will be noted that the initial concentration has 
been varied by a factor of more than 10,000, and that kz becomes 
c.c./particle-second, which has a constant value over 
tlie whole range of concentrations. There can be no doubt that 
tilt coagulation of sols in aqueous solution takes place, as R. 
Z.'.igmondy first showed, as a result of binary encounters. 

\Vc next inquire, following M. von Smoluchowski, into the 
theoretical interpretation of the coefficient, k%, and for this pur- 
iH)sc must determine the frequency of binary collisions. The 
iiumher of molecules of type A which, in one second, cross a 
s-pherical surface of radius, r, surrounding a molecule of type B 
the product of the concentration of the A molecules by their 
velocity and by the spherical area. Wc have seen that the veloc- 
ity IS /;/r, and, since the area is 4irr*, the number crossing per 
is 4irDmj,. This equals the number of collisions, when 
J hecoines the sum of the radii (r^i+rB) of colliding partners, 
llencn iZx»4irZ)(r^-ffi,)nx The total number, ^Zb, of col- 
“Mons in unit volume is 9 Ib times as great. Viewing the problem 
the complementary angle of a stationary A molecule sur- 
rounded by approaching B molecules, and taking the mean, we 
obtain, for number of binary collisions in unit volume and 
unit time: ^Z|,«air(i!>^-|-i)B)(^A+^B)»»ii«B- On making use 
0 Kinstein’s first diffusion formula, wc may rewrite this expres- 
in terms of the viscosity, obtaining ^Zb » (^r/3i?)(rA+fB)* 
which, for particles of equal radii, reduces to 
Now if a collision between two particles is a suffi- 



cient condition for their coalescence, the coagulation coefficient, 
^2, should equal 4kT/sn* The viscosity of water at 20® C. being 
0.01005 gram/'cm.-sccond, the theoretical estimate of kt is seen to 
be 5-33 X JO’ r* c.c. per particle-second, which is in good agree- 
ment with the experimental findings of Zsigmondy and of Tuorila. 
Moreover, the temperature de|)endencc of the bimolecular veloc- 
ity constant is correctly reflected by the ratio T/ri, Smoluchowski's 
theory thus provides a fairly complete account of the kinetics of 
coagulation in .solution, and establishes the fact that the rate of 
this proces.s is simply the rate at which particles collide with one 
another. Points of reflnement deal with the uneven distribution 
of particle size, and are relatively unimportant. There is also the 
possibility of preferential dissolution from the surface of the 
smaller i^articles. 

Air at 20® C. is about 55 times less viscous than water at the 
same temperature. If, therefore, colloidal particles in air coagu- 
late according to the same mechanism as colloidal particles in 
solution, the coagulation coefficient should be greater by about 
this factor, and should therefore be about 3X10”*® c.c. per 
particle-second. Smokes made from a variety of substances, such 
as magnesium oxide, cadmium oxide, long-chain fatty acids and 
resinous materials, have been examined by R. Whytlaw-Gray and 
H. S. Patterson, who find that kz, though not exactly 3X10“*®, 
seldom varies beyond the limits of 5 and 8 in the same units. 
Vaporization from the particulate surface and the possible in- 
adequacy of Stokes’s expression for the frictional resistance fac- 
tor are among the explanations offered for the slight discrepancy. 
Apart from points of detail, however, Smoluchowski’s theory is 
as applicable to aerosols as to collosols. The point is an impor- 
tant one, as the work in the two phases has been carried out by 
different investigators, in different countries, and without liaison 
or much knowledge of one another’s activities. It is, perhaps, 
one of the most attractive features of 20U1 century {ffiysical 
chemistry that theories, like that of Smoluchowski, sometimes 
emerge which, on being extensively applied, bring coherence to 
sets of phenomena wUch have been traditionaUy regarded as 
unrelated. 

The Quendiing of Resonance Radiation^— A substance 
that, while absorbing radiation of a given wave length, simultane- 
ously emits radiation of a longer wave length, is said to fluoresce. 
Aqueous solutions of chlorophyll, fluorescein, disodiumuraninc 
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and quinine bisulphate are familiar examples. The phenomenon of 
fluorescence was interpreted at the end of the last century in 
terms of ionization, but not until the advent of the quantum 
theory was the correct interpretation provided, by 0 . Stern and 
M. Volmer and by 0 . Klein and S. Rosseland, who postulated the 
theory that electronically excited molecules or ions could loose 
their electronic energy either by spontaneous emission of radia- 
tion, as envisaged by Einstein in his theory of the distribution 
of thermal radiation, or in radiationless transfers of energy dur- 
ing collision. The theory has been amply veriiied for the quench- 
ing of resonance radiation of thallium, mercury, sodium and 
cadmium atoms in the gas phase by Guenther Carlo and J. 
Franck, and for the quenching of the fluorescence of numerous 
solutes in aqueous solution by S. J. Wawilow and by R. H. 
Mueller, E. R. Jette and W. West. Jean Perrin, E. Gaviola and 
others have employed the theory to determine the average life- 
time of electronically excited structures. The theory can best be 
formulated in terms of a general procedure, devised by J. A. 
Christiansen and H. A. Kramers, and generally referred to as 
the stationary state procedure. 

It is assumed that the electronically excited molecules are pro- 
duced at a rate which is proportional to the concentration of 
normal molecules, say, per c.c. The rate of production may 
then be given as where the proportionality constant, h, 
depends in magnitude on the nature and intensity of the exciting 
radiation and on the dimensions and design of the reaction vessel. 
A three-fold fate awaits these excited structures. They may, in 
the first place, emit radiation spontaneously, at a rate which is 
proportional to the concentration, a, of the excited structures. 
Let this rate of emission be denoted by kia, where ki is the decay 
constant, or the reciprocal of the mean life. They may, in the 
second place, be robbed of energy in collisions with normal 
molecules of their own kind: this rate is a bimolecular one, and 
may be denoted by kitijia. Finally, the excited molecules, atoms 
or ions may loose energy by transfer during collisions with mole- 
cules of another kind, which, let it be supposed, are present at a 
concentration Hb molecules per c.c.: this rate again is a bimolecu- 
lar one, and may be expressed as i^2n^a. When a stationary con- 
centration of excited molecules has been reached, the rate of 
production by absorption of light equals the sum of the three 
rates of destruction. We can thus solve for a, the concentration 
of excited molecules. But the rate of emission is known to be 
kia. Eliminating a from these two expressions, the rate, I, of 
emission is seen to be kihnj^/iki+ktnB+kinj^). Maximum emis- 
sion, lo, coincides with absence of the quenching molecules, and 
is clearly kik^nji/^ki+kAnj), The ratio of the intensity of fluor- 
escence in the absence of a quenching material to that in the 

(ki) 

presence of a quencher is/o//«l | sdf-quench- 

ing is insignificant, the term k^nji can be ignored; the ratio Iq/J 
is then a linear function of the concentration of quenching mole- 
cules, and the gradient d(Io/D/dnB is the ratio of two velocity 
coefiicients, ki,%. The decay constant, ki, is known from other 
sources, and the velocity coefficient governing the bimolecular 
process whereby excited molecules are deprived of their energy 
can thus be determined. When its magnitude is compared with 
the number of collisions, as given by the formula in the section 
on coagulation, we find varying results, according to the quench- 
ing molecule. Collisions between the quinine ion, electronically 
excited, and the normal iodide ion in water almost invariably 
lead to a radiationless transfer of energy. Collisions of the same 
organic ions with other inorganic quenchers are never quite so 
efficient. Inorganic ions, in fact, range themselves in an order of 
quenching efficiency that is the same as the order of electronic 
polarizability, coagulation power and lyophilic activity. The con- 
stant ki for gaseous processes, such as the damping of resonance 
radiation of sodium atoms by nitrogen molecules, is usually 
greater than the number of collisions occurring per c.c. per sec- 
ond. This result has generally been interpreted as indicating that 
the electronically excited atom has a larger radius than the normal 
atom. Certainly, if we apply to the experimental results the 
formulas of the kinetic thrary of gases, we must employ a radius 


of capture which is considerably greater t^ the radius as 
measured by other means; but this explanation cannot be ulti- 
mately satisfactory, and the problem in the meantime is largely 
unsolved. 

Perhaps .. 

on the quenching of resonance radiation in gases ana oi nuores- 
cence in solution is that it brings to the fore the mechanism 
according to which, during collisions, energy of one kind is con- 
verted into energy of another kind. The present examples are 
confined to the conversion of electronic energy into some other 
form; e.g., into kinetic energy, but the problem posed is a much 
more general one. When, for example, an atom of argon col- 
lides with a molecule of nitrogen, does the kinetic energy of the 
atom become exchanged for the kinetic energy of the molecule? 
Or does the atom during colli.sion transmit its energy into vibra- 
tional energy of the molecule? In principle, these are questions 
which the quantum theory is able to answer but, in practice, 
little has yet been done in deriving the mathematical solution! 
A difficulty in the way is that one must possess complete infer- 
mation of the forces at work, and this is not always available. 
Assumptions as to the form of forces acting at short distances 
have been made, for example, by C. Zener, who has consequently 
arrived at a partial solution of the problem of conversion of 
energy from the kinetic to the vibrational kind. Arnold Eucken 
and his collaborators have pursued the same problem Experi- 
mentally, using acoustical methods. The limit of accumulation 
of vibrational energy in a diatomic molecule corresponds to its 
dissociation into atoms, a process which is known to happen in 
certain cases of resonance quenching. Moreover, the most efli- 
cient quenchers are diatomic molecules whose energy of disso- 
ciation lies near to the quantum of energy emitted by the elec- 
tronically excited atom. The theory of energy transfer during 
collisions is, as yet, in its infancy, and many more experimental 
guides such as those enumerated here will probably have to be 
discovered before any considerable growth can ensue. 

Spectroscopy. — Studies made after 1930 of the radiation ab- 
sorbed and emitted by chemical compounds in the gaseous and 
dissolved states of matter have given the physical chemist a more 
penetrating insight into the structure of molecules than would 
have been thought possible at the beginning of the 20th century. 
The key to the interpretation of the multitudinous spectra ci- 
hibited was provided by Ernest Rutherford and Niels Bohr in 
their treatment of the spectrum of the hydrogen atom. Accord- 
ing to their well-known theory, the hydrogen atom can exist only 
in definite energy states; all conceivable energy states lying be- 
tween these so-called '^quantized” states are excluded from the 
realm of possibility. The energy levels are related to one another 
in the ratio of the inverse square of the integral ordinal numbers. 
To adopt an analogy effectively used by Bertrand Russell, it is as 
if the citizens of some fictitious town were allowed to posse.ss 
curious sums of money, such as £xoo, £25, £x 1-2-25, 
sums intermediate between these. All transactions would then be 
in terms of equally curious sums, -such as £75, £13-17-9}, but 
not in intervening quantities. Analysis of the spectra of molecules 
shows that molecular electronic levels resemble atomic electronic 
levels. Vibrational energies in molecules are, however, almost di- 
rectly proportional to integral ordinal numbers, and rotational 
energies are approximately proportional to the squares of integral 
numbers. Excluding the translational energy, the total energy of 
molecules may be considered as made up of three components, 
viz., the electronic energy, £«, the vibrational energy, Ev, and the 
rotational energy, Er. Tken E^mRe+Ev+Er. The difference 
tween two neighbouring electronic energy levels in molecules is 
usually commensurable with the difference in the electronic levels 
in atoms. For every electronic energy level, there exists a num- 
ber of vibrational levels, which lie relatively near to one another. 
Associated, in turn, with each vibrational energy level are many 
rotational levels, which, generally, lie still nearer together. The 
rotational energy, Er, of a molecule in ^y given state depenro 
not only on the rotational quantum number, J, but also on the 
vibrational quantum number, v, as well as on the electronic 
quantum number necessary to define completely a given molecu' 
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]ar state. The vibrational levd fa also to some extent dependent 
on Etf but the latter is independent of either / or v. The transi- 
tion of a molecule from a state with energy E to one with a 
higher energy, is accompanied by the absorption of a quan- 
tum of radiation, hf^, where h is Planck’s constant, and v is the 

frequency of the radiation absorbed. JS)k 

- h k ■ "T- — H J — 

When both V9 and Vv are zero, all the absorption lines in the 
spectrum are the result of tran.sitions between two states of the 
molecule with fixed electronic and vibrational quantum numbers; 
the lines of absorption are said to constitute a pure rotation band, 
and, since they occur between energy levels which lie very close 
together, the frequencies of the absorbed radiation are low, and 
therefore the wave lengths of the absorption lines are large. They 
are found in the infra-red region of the spectrum. When only 
the lines may be caused by transitions between molecular 
states differing in both their vibrational and rotational quantum 
numbers; the lines constitute vibration-rotation bands, and often 
appear in the visible region of the spectrum. When Vv and 
Vr have all positive values, the lines of absorption or emission 
correspond to transitions between molecules which have different 
electronic, vibrational and rotational energies. The whole band 
system may then extend right across from the far infra-red to 
the far ultra-violet regions. On account of the inequality 
Ve> Vv> it follows that the general position of a nonelec- 
tronic band is governed by the vibrational quantum number, 
\Yhiie the structure of the various bands is determined by the 
rotational quantum numbers. 

Special apparatuses and techniques pertain to the various spec- 
tra and. although many physical chemists within recent years 
lia\'c devoted their time to the investigation of molecular spectra, 
the subject is so vast and the experimental intricacies attached 
10 the various spectral regions so specific, that few investigators, 
if any. can claim to be directly acquainted with more than one 
technique. Experimentally, the investigators arc grouped as infra- 
red. visible region and ultra-violet spectroscopists, and, as we 
shall see in the next section, as Raman spectroscopists. With the 
details of the investigations we are not here conccnied. It is, 
however, necessary to outline the theoretical sections of the 
quantum theory which have been advanced by spectroscopic 
knowledge and to indicate briefly what information of value to 
tile physical chemist has emerged in very simple cases. 

According to the quantum theory, the rotational energy of a 
diatomic molecule, with a moment of inertia, /, is Er*» 7 (/+i) X 
A" 

where /»b, i, 2, 3 . . . The difference in energy between 

bM) neighbouring states is thus /(/-|-i)(/rV4*^/). The greater 
the rotational quantum number, the farther apart are the energies 
of any two neighbouring states. The emission frequencies form 
given states to those immediately below them are, by the Bohr 
frequency law, (/+i)(A/4ir*/). Transitions between systems 
performing simple harmonic motions, of which free rotation is an 
example, can take place only with unit change in the quantum 
number. The frequencies of the radiation absorbed or emitted by 
diatomic molecules in the infra-red region of the spectrum should 
h h h 

therefore be ^4*137' Except for a small cor- 

rection, this conclusion has been verified in the case of the 
hydrogen halides. Karl Czerny found that the pure rotational 
frequencies (in reciprocal seconds) of hydrogen chloride and 
hydrogen bromide are, respectively, 6.034Xio"XAf' and 5.002X 
where M is 1,2,34, .... Now the moment of inertia 
IS the product of the reduced mass of the rotator and the square 
the distance apart of the nuclei. In this way it is possible to 
determine accurately the intemuclear distances in simple mole- 
cules, 'rhe results for hydrogen fluoride, hydrogen chloride, 
hydrogen bromide and hydrogen iodide arc, in Angstrom umts, 
^■923, 1.281^ and 1.617 respectively. A more detailed 


analysis takes into account the fact that ordinary hydrogen 
chloride, for example, fa a mixture of two kinds of molecules, 
one of which contains the chlorine atom of atomic weight 35, 
and the other the chlorine atom of atomic weight 37. The inter- 
nudear distance is found to be the same for the two molecules. 

If the nuclei in a diatomic molecule were to vibrate harmoni- 
cally with a frequency the total vibrational energy of the 
molecule characterized by a quantum number, would be Ev— 
{v+ii)hv, and, by the Bohr frequency relationship, the fre- 
quency of the radiation absorbed or emitted would 1^ v, « v. 
But, since transitions between harmonically vibrating systems 
must coincide with unit changes in the quantum number, there 
should be only one absorption or emission line, and its frequency 
should be identical with the vibration frequency of the molecule. 
H. Deslandres has shown that the vibrational energy levels are 
more satisfactorily reproduced by the equation, Ei;««(v+i)fa'— 
in which the empirical factor, x, though numeri- 
cally small, is never zero. It can be shown to be approximately 
equal to hv/^D, where Z? is the energy necessary to dissociate 
the molecule into atoms. The analysis of the vibrational spectra 
of simple molecules thus yields information on two important 
prop)erties — the frequency of intemuclear vibration, and the 
energy of dissociation. The vibration frequencies of the halogen 
molecules, in units of 10'* reciprocal seconds, are thus found to 
be 16.03 (CI2), 9.712 (Brt) and 6.424 (I2). The dissociation en- 
ergies of the alkali metal diatoms, expressed in units of kilo- 
calories per gram-molecule are, by the same method, found to be 
26.275 (Li*), 17.515 (Na*) and 11.800 (K2) (see fig. 3). 

The absorption or emission lines in the electronic spectra of 
simple molecules can be represented semiempirically by equations 
of the Ritz-Rydberg form, which include terms inversely depend- 
ent on the square of an integral number. The constant term in the 
formula affords an analytical means of estimating the limit of 
absorption of electronic energy, and thus of the energy required 
to eject the least firmly bound electron. Ionization potentials of 
simple molecules and electron affinities of simple ions thus come 
witUn the reach of experiment. Both are of fundamental im- 
portance in the description of the electronic structure of mole- 
cules, a subject that, from the purely theoretical aspect, is fraught 
with complications. 

From these elementary beginnings, modem physicochemical 
spectroscopy bifurcates. One branch seeks, with only qualified 
success, to extend to more complicated molecules the dynamic 
principles on which the spectra of diatomic molecules have been 
interpreted. The more complicated the molecule, the greater fa 
the number of electrons and nuclei contained in it, and the more 
numerous, for that reason, are the ionization potentials and the 
intemuclear frequencies. The other branch Is directed to the 
applications of the spectra to the problems of chemical analysis, 
and has progressed further. Spectroscopic methods are now famil- 
iar not only for detecting impurities in suspect samples but also 
for estimating the composition of mixtures, the ordinary physico- 
chemical analysis of which is too difficult. The preparation of 
vitamins from fish oils and the rectification of high-grade aviation 
spirit from natural petroleum are but two of the important indus- 
trial spheres in which spectroscopic analyses have proved to be 
supreme. 

The Raman Effect. — ^In absorption spectra, atoms and mole- 
cules assimilate only those quanta of radiation to which they are 
constitutionally adapted. In Raman absorption, incident light of 
an arbitrary frequency is used. Moreover, the experimental tech- 
nique is rdatively simple. Raman instruments now accordingly 
take their place among the most useful tools of the physico- 
chemical workshop. The research laboratories of all progressive 
universities and industries can boast of a Raman spectroscope. 

It has been known since John Tyndall’s time t^t a faint blue 
colour becomes visible from all directions when a beam of white 
light is passed through a pure transparent medium. Light of diort 
wave length is more readily scattered than light of long wave 
length, as Lord Rayleigh emphasized in his explanation of the 
blueness of the sky. When, instead of wjUte light, a beam of 
monochromatic radiation is allowed to pass through a homogene- 
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ous specimen of matter, light detected in a direction perpendicu- 
lar to that of the incident beam is found to contain, in addition 
to die original radiation, light of other frequencies, in numbers 
and intensities which depend on the scattering medium. The dis- 
placed lines, on analysis after resolution in the detecting spectro- 
scope, are found to be much fainter than the line resulting from 
the original light; exposures of several days are often necessary 
for the measurement of their position and intensity. The scatter- 
ing of homogeneous radiation by chemical compounds is termed 
the Raman effect (q.v.). It was experimentally established by Sir 
C. V. Raman and K. S. Krishnan, in 192S, though its occurrence 
had been theoretically foreshadowed by A. Smckal, in 1923. Since 
its discovery, tens of thousands of compounds have been investi- 
gated by its means, with important consequences. 

Let us consider a head-on collision between a quantum, hvif 
of incident light and an atom or molecule of mass, m, which is 
supposed to be moving with velocity Vi, and to possess an inter- 
nal energy, £1, in addition to its kinetic energy, imvi\ The 
energy of the incident photon is A i^i, and, according to an impor- 
tant quantal law discovered by Louis de Broglie, its momentum 
is hvi/Cf where c is the velocity of light. The laws of the con- 
servation of energy and momentum then give us the relations 
kvi+Ei+itnvi*^hv2+E2+^fnv2^ and ihvi/c)+mvi^{hvt/c) 
+mv\ The maximum energy exchange clearly occurs when vi«o, 
and le., when the whole kinetic energy of the incident 

photon is completely converted into kinetic energy of the atom 
or molecule wUch was initially at rest. We have only considered 
head-on collisions, but it can be shown by classical dynamics that 
the conclusion is a true one in general. It follows that the maxi- 
mum gain in kinetic energy is yi 

Under the most favourable conditions, therefore, the fraction of 
the incident energy, Avi, which is convertible is hvi/2mc^. This 
is of a very small order of magnitude. When, for example, the 
4358A line of the mercury spectrum is used as incident radiation, 
and carbon tetrachloride as the scattering medium, the fraction 
proves to be less than Any change in the frequency of the 
light caused by its passage through the medium must accordingly 
be the result of a change in the internal energy of the molecule. 
The first of Smekal’s equations now becomes, effectively, vi-- vz 
■ (£,— £i)/A. The difference between the frequencies of the inci- 
dent and emergent radiation is termed the Raman frequency: it 
could with more logic be termed the Raman shift. We have, then, 
the relation vj^mapi^ vz where can be greater than, equal to 
or less than zero, according as the light is displaced toward the 
red end of the spectrum, is unaffected, or is displaced toward the 
ultra-violet end of the spectrum. The responsible collisions are 
said to be, respectively, inelastic, elastic or superelastic. The ex- 
tent of the displacement in the two directions is the same, so 
that lines in the scattered radiation appear in pairs, equidistantly 
drapmg the undisplaced line. The intensities of the two displaced 
lines are, however, very different, and, by measuring the way in 
which the ratio of the two intensities varies with respect to the 
temperature, it has been possible to ascribe a numerical value to 
Planck’s constant, A. 

Although the occurrence of the Raman effect becomes intelli- 
gible in terms of Smekal’s hypothesis, its true origin is to be 
traced to the fact that, on account of the vibratory motion exe- 
cuted by the atoms within a molecule, the molecular polarizability 
varies with the phase of intramolecular motion. The interplay be- 
tween the variable internal held thus set up and the harmonic 
field caused by the electrical component of light results in the 
generation of three electromagnetic vibrations, of frequencies 
+ J’ji and vl Vji, where vl is the frequency of the incident 
light, and is the Raman frequency. 

The commonest source of light used is that given by the mer- 
cury vapour discharge tube, which emits strong radiation of wave 
lengths 5460.74* 435^-34 and 4046.56 Angstrom units. These cor- 
respond to the reversal of the electronically excited mercury atom 
from the state to the three ip states. Two oi these radiations 
may be cut out by suitable filters (such as quinine sulphate to 


eject the 4047 line), and as intent a beam of the monochromatic 
4358 line as possible is used to irradiate the medium — generally 
in the pure liquid phase. The total light emitted is recorded on ‘a 
photographic plate after re.solution through a prism. 

Experiment shows that the Raman shift, i.a., the difference 
between the frequencies (or wave-numbers) of the incident and 
scattered radiation, is (i) independent of the frequency of the 
incident light; and (2) to a first approximation, independent of 
the sUtc of the scattering substance. By virtue of Smekal’s equa. 
tions, the quantum /ri^B equals the difference between two sta- 
tionary energy levels of the scattering molecule. The Raman wave 
numbers, in reciprocal centimetres, of tbe chloride, bromide and 
iodide of hydrogen in the gaseous phase are, respectively. 2S80, 
2558 and 2233. Very often the evidence afforded by Raman spec- 
troscopy is complementary to that given by infra-red absorption 
spectroscopy, as lines missing in one may appear in other. In the 
case of the three heteronuclear diatomic molecules mentioned 
here, the missing null lines in the infra-red spectra of the gases 
have the wave numbers 2887, 2559 and 2240, respectively. Experi- 
ments show that the Raman wave numbers of these three com- 
pounds in the liquid state are about 80 less, and in the solid slate 
about 130 less, than in the gaseous phase. 

The Raman spectra of polyatomic molecules are natural^ more 
complicated. An important guiding principle revealed by extensive 
experiments is that a given bond in a complicated moleculi^ often 
gives rise to a Raman frequency which is but slightly affected by 
variations in the structure of the remaining portions of the mole- 
cule. All incompletely substituted aliphatic compounds, for ex- 
ample, exhibit a Raman shift in the neighbourhood of 2934 cm. 

A line near 1,700 cm. * is invariably found in the Raman .st)ectra 
of carboxylic acids, aldehydes, ketones, acid chlorides and esters, 
and is naturally attributed to the presence of the carbonyl group, 
«C« 0 . The exact value found for the methyl, ethyl, propyl, 
butyl and amyl esters of formic acid is i7i8-'^3, and for the 
corresponding values for the esters of chloroformic and acetic 
acids the values are, respectively, 17 75 —5 and 1738^2 reciprocal 
centimetres. These variations, though genuine, are not great 
enough to invalidate, as a guiding rule, the principle of a virtual 
independence of group frequencies. In this way, characteristic 
Raman shifts may be allotted to atom pairs in polyatomic mole- 
cules, such as the wave number 3050 for the -C-H pair in aro- 
matic hydrocarbons and that of 2924 for the same pair in aliphatic 
hydrocarbons. The spectra of amines, alcohols and mercaptans 
similarly yield 3370 for the -N-H group, 3650 for the -0-H 
group and 2572 for the -S-H group. 

Higher values of the Raman frequencies are obtained when the 
two atoms are joined by divalent bonds, and still higher values 
when the same two atoms are united by the tervalent bond. Thus, 
when the carbon-carbon, the carbon-nitrogen and the carbon- 
oxygen bonds are examined, each in the three valency states, the 
ratio of tbe Raman shifts are as 1:1.63:2.10. Now it can readily 
be shown -that the average restoring force of a linear harmonic 
oscillator is proportional to the vibri^tion frequency raised to the 
power of 3/2, and is in fact equal to ir (A/4*^)*. where p is the 
reduced mass. We thus see, as A. Dadieu and K. W. F. Kohl- 
rausch first pointed out, that, for univalent, divalent and tervalent 
bonds between the same pair of atoms, the average restoring 
forces stand in the ratio of i to 2.08 and to 3.05. The classical 
theory of valency is thus quantitatively vindicated by the study 
of the Raman affect. It is, thus, a natural result to find that the 
average restoring force exerted in the carbon-nitrogen bond con* 
tained in oximes, ketimines and isocyanates is intermediate in 
strength between the average forces exerted, on the one hand, m 
amines, amides and pyrroles, and* on the other hand, in nitriles, 
ferrocydtiides and cyanamides. 

Only a lew instances can be cited of the further application ^ 
the Raman technique to physicochemical problems. In the faming 
conversion of the keto to the enol modification suffered by ketom 
compounds, the characteristic ethylenic lines at 1632 and 
cm.-*, which are present in the spectrum of ethyl 
are found to be absent from the spectrum of ethyl-dimctnr 
aceto-acetate, which shows, however, a doublet at 1707 ***" i 73 ' 
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typical of the carbonyl group. In the polymerisation of methyl 
methacrylate, the Raman line resulting from the— Ca-C— bond 
gradually vanishes, and is almost completely absent from the final 
polymer formed, ^hich indicates the obliteration of the double 
bond during the linking up. The great simibrity between the 
Raman spectra of the tertiary butane molecule and the tetra 
methyl-ammonium ion establishes a regubr tetrahedral configura- 
tion for the latter. Finally, promising attempts have been made at 
computing, from a knowledge of the Raman frequencies, the spe- 
cific heat of certain liquids and the latent heats of fusion of 
certain solids. 

The Kinetic Theory of Oascs^With the exception of the 
atomic theory of matter, no theory has so powerfully influenced 
thtmistry as the kinetic theory of gases. Its origin may be traced, 
through Pierre Gassendi in the 17th century, to the early specula- 
tions of the Greek philosophers, but its formulation as we now 
know it is due in equal measure to the German scientist, Ludwig 
Boltzmann, and the British scientist, J. C. Maxwell, whose classi- 
cal theorems on the distribution, respectively, of energy and 
velofiiy. appeared in 1859. It is worthy of note that many of the 
ideas essential to the theory, though inaccurately formulated, were 
expressed in 1845 by J. J. Waterston, whose celebrated communi- 
catii'ii was not published until 1892. The original postulates are 
ih.ii the molecules constituting a gas are hard, perfectly elastic 
^})hercs, endowed with incessant translator^' motion, and occupy- 
ing a volume which is negligible compared with the total volume 
of the gas. The velocities, momenta, energies and directions of 
nioii'in arc not the same for all the molecules in any specimen of 
g:is. but arc distributed among them according to the formal law's 
of probability. Maxwell's first paper dealt chiefly with the distri- 
bution of velocities, and Boltzmann’s with the di.stribution of 
incrpics. 

I c^\ of the postubtes underlying the original theory are now 
rugarded as valid, but enormous advances have been made by 
accepting them as working propositions, and by inventing addi- 
tiitnal postulates to explain divergences between theory and 

practice. 

The kinetic theor>' of gases gives a logical meaning to the well- 
kiiuwn law's of Robert Bo3de, J. A. C. Charles and Amedeo 
Avogadro. Thomas Graham (1833) show'cd that the velocity of 
effusion of gases at a constant temperature should be independent 
of the pressure and inversely proportional to the square root of 
the molecular weight. He verified this theoretical deduction by 
mcu>uring the rates of effusion of nitrogen and ethylene, which 
were found to be nearly equal, and the relative rates of effusion 
of hydrogen and oxygen, which were found to be 3.815:1.000, as 
compared with the anticipated value of 3.985. Atmolysis, the 
sqiaralion of gases by diffusion, was ased by Sir WilUam Ramsay 
athl M. Travers to effect the isolation of helium from other gases, 
ao(] by Lord Rayleigh and Ramsay in a partial separation of 
argun irom nitrogen, using the celebrated churchwarden pipe 
it-'ciini()iie. In this experiment, a mixture of gases of unequal 
inuleiuhu weight is made to flow through a tube which bifurcates 
into one tube of glass and one formed of two churchwarden pipes 
joined together. The lighter gas diffuses through the clay walls 
niore readily than the heavier one, and partial separation can be 
effected. The formula (Oi) of ozone was first established as a 
result of diffusion experiments. 

Ac( ording to the kinetic theory, the specific heat of gases, and 
tile ratio (7) of the specific heat at constant pressure to that at 
coni^tant volume, should be independent of the temperature and 
determined by the number of atoms in the molecule. The first of 
conclusions has proved to be untrue, and the real effect, 
^’bch is an increase in the specific heat with a rise in tempera- 
bre, has only recently been understood, in terms of the quantum 
neor>'. The second conclusion, though limited in validity, has 
een of direct value to chemistry in allowing an experimental de- 
dmiinaiion of the number of atoms in molecules. Rayleigh and 
amsay (1894) found 7, from the velocity of sound in the gas, 
® be nearly 1.67 in the case of argon, and concluded that this 
d ecule was therefore monatomic, 
amsay (1879) gave the first kinetic interpretation of the 


Brownian movement as the motion of small particles resulting 
from molecular impacts with molecules of the surrounding me- 
dium. This interpretation led later (1905) to the kinetic theories 
of the effect 1 ^ Einstein and by Smoluchowski, and to the first 
reliable experimental value of the Avogadro number, by Perrin 
(1909). The Brownian movement of smoke particles studied by 
E. N. da C. Andrade and R. C. Parker (1937), offers direct visual 
evidence of the effects of collisions by gas molecules on the move* 
ments of small particles of suspensoid. 

The coefficients of viscosity, diffusion and thermal conduction 
are given by the kinetic theory in terms of the molecular diam- 
eters (F. G. Tait, 1886). The three methods have afforded early 
values of molecular radii, which agree among themselves, and 
with those obtained by numerous other methods, of which only 
two — ^both due to Rayleigh— need be mentioned here. The first 
(1871) depends on the refraction of light by particles of molecu- 
lar dimensions, and the second (1905) is based on the computed 
minimum thickness of an oil layer found necessary to stop the 
Brownian movement of camphor particles in the water-air inter- 
face. The value estimated by Rayleigh by the second method was 
16 X 10'* cm. His kinetic treatment of the effect forms the basis 
of the Langmuir-Adam-Rideal ( 1 . Langmuir, N. K. Adam and 
£. K. Rideal) trough techniques for examining surface films. 

The kinetic theory in its original form accounts only for the 
kinetic pressure exerted by a gas, and ignores intermolecular co- 
hesion. The second factor is necessary to explain the condensa- 
tion of gases into liquids, a process much investigated experimen- 
tally by T. Andrews (1876) in his work on critical phenomena 
and theoretically by James Thomson (1871) and J. D. van der 
Waals (1871) in their theories of the continuity of states. The 
existence of cohesive forces between molecules is manifested by 
the cooling which under ordinary conditions results during the 
expansion of a gas. By developing the porous plug experiment of 
J. P. Joule and James Thomson, both James Dewar (1900) and 
M. Travers (1900) succeeded in liquefying hydrogen, which is 
one of the two gases that Michael Faraday failed to Hquefy by 
other means. It is the liquefaction of gases, and of helium in par- 
ticular, that has enabled all the recent work to be done on physi- 
cal and chemical properties of matter at low temperatures. 

The classical work of Sir J. J. Thomson on the conduction of 
electricity through gases follows the observation of Sir William 
Crookes (1881) that the viscosity of gases at low pressures is 
less than that predicted by the kinetic theory. 

The fundamental ideas of the kinetic theory of gases have 
been extensively applied to systems other than the gaseous system. 
In particular, they have greatly influenced the devdopment of the 
theories of solution, which stimulated the precise experimental 
work of £. G. J. Hartley and the earl of Berkdey, and led to 
van'! Hoff’s hypothesis of osmosis. 

The kinetic theory in its primitive form affords expressions for 
the number of collisions taking place in unit time between gas 
molecules and unit area of a surface and between gas molecules 
themselves in unit volume. The former of these expressions was 
compared by J. W. Strutt (afterward Lord Rayldgh) with the 
rate of reduction of solid silver oxide by gaseous ozone (1912), 
and the latter was compared by M. Trautz (1916) and W. C. 
McC Lewis with the rate of decomposition of gaseous hydrogen 
iodide (1918) The coUision hypothesis, supplemented by the 
fundamental conception of a random distribution of energy, has 
since dominated the field of chemical kinetics and surface ca- 
talysis. 

Extensions of the kinetic theory of gases to cover the repulsive 
and attractive forces exerted between the molecules have been 
made by A. W. Chapman (1915) and by Sir John Lennard-Jones 
(1924). The theory has also been extended to the kinetics of 
solutions (1933)* 

To the experimental chemist, the kinetic theory has given a 
picture of how molecules behave, and has made it possible lor 
him to construct in his imagination the types of molecular inter- 
actions which constitute chemical change. It has giveu him a 
lively and interesting method of approach to many of his prob- 
lems, a method which is neither as formal as that of thi^o- 
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dynamics nor as difficult as that of statistical mechanics. 

The Maxwell-Boltzmann Law. — ^Reference has already bep 
made to the theorems of Maxwdl and of Boltzmann on the dis- 
tribution, respectively, of momenta and energies among gaseous 
molecules. Boltzmann proved that the fractional number of mole- 
cules retained in a system at constant volume and temperature 
which possess an energy, E, per molecule, is proportional to the 
term where e is the base of the natural logarithms, T the 

absolute temperature on the Kelvin scale, and k a constant which 
is independent of the system, and is a universal constant now 
bearing Boltzmann’s name. As E increases, the Boltzmann factor 
e-B/kT decreases. Hence, the number of molecules which are 
energetically well-endowed is relatively small, while the number 
of molecules with lower energies is large. Energy among molecules 
is thus like money among men; the poor are numerous, the rich 
few. This law has proved to be one of the securest possessions of 
natural science, and has survived the storms of quantal mechanics 
which within recent years have overthrown so many of the stately 
edifices constructed in the placid days of classical mechanics. 
Salvador de Madariaga has held that the derivation of the Max- 
well-Boltzmann hw offers the be.st example of pure logical deduc- 
tion evinced since the middle of the 19th century. With its deriva- 
tion we cannot here be concerned, but some indication must be 
given of its far-reaching effects on the development of many 
physicochemical themes. 

When a liquid is kept in a closed vessel, like wine in a bottle, 
the molecules in the closed system distribute themselves between 
the condensed and vaporous phases in such a way that (except at 
the critical temperature) the molecular concentration in the 
vapour is considerably less than that in the liquid. The explana- 
tion, according to the Maxwell-Boltzmann Law, is that only those 
molecules of the liquid which possess an energy L can vaporize. 
L is the latent heat of vaporization, and is usually large; hence 
the number of liquid molecules which have sufficient energy to 
detach themselves from their neighbours in the condensed state is 
relatively small. To revert again to our anthropomorphic analogy, 
it is as if transit from the liquid to the vapour states requires the 
expenditure of much energy, as the transit from a slum in 
England to a hotel on the Riviera requires the expenditure of 
much money. 

A very similar state of affairs prevails in the case of electrons 
in metals. It is known that the atmosphere above the surface of 
a cold metal is electrically neutral. At high temperatures, how- 
ever, all metals emit a stream of electrons which constitutes the 
so-called “thermionic current” now so extensively utilized in the 
construction of electronic tubes, O. W, Richardson discovered 
that the logarithm of the current is proportional to the reciprocal 
of the absolute temperature. In other words, the current itself has 
a strength which is proportional to where W is positive. 

In terms of the Maxwell-Boltzmann law, W can be identified as 
the work which must be expended to remove an electron from 
inside the metal. It is known as the thermionic work term, and 
has been shown by Einstein to be equal to the quantum, hv, of 
light necessary at the threshold frequency to emit electrons in the 
photoelectric effect. 

It is w»ell known that high altitude aviators must carry their 
own supply of oxygen with them, because the concentration of 
this \Hltai gas at great heights is too attenuated to support life. 
The distribution of concentration with height is again governed 
by the Maxwell-Boltzmann law. The concentration, ni, at a height 
is proportional to where m is the mass of one 

molecule, and g the gravitational constant. At the same tempera- 
ture, but at another height, H2, the concentration, n2, is propor- 
tional to The ratio of the concentrations at two heights 

differing by E is thus nix/n^^e^oHikr ^ 7 he earth’s atmosphere is 
not the most suitable medium for testing this equation, because 
the molecules are invisible, and because of the overwhelming com- 
plications due to meteorological factors. Working with colloid 
particles suspended in water at a constant temperature, however, 
the numbers may be counted by visible means, and the difference 
in height measured microscopically. This Perrin did in his classical 
researches which both verified the law and afforded an experimen- 


tal determination of the Boltzmann constant, k. 

The Maxwell-Boltzmann law forms the basis of the modem 
theories of electrolytic solutions, first proposed by S. R. Milner 
in 1917 and improved by P. Debye six years later. The electrolyte 
is regarded as dissociated completely or partially into ions, in a 
medium of uniform dielectric capacity. The random distribution 
of ions in solution differs from the random distribution of molp. 
cules in a gas, because of the strong Coulombic forces exerted 
between them. On applying the Boltzmann law to a determina- 
tion of the ionic concentration in the neighbourhood of any 
selected ion, we see at a glance that the selected ion will be sur- 
rounded by a relatively high concentration of ions of the opposite 
sign, and by a relatively low concentration of ions of the same 
sign as its own. This uneven distribution of electrical charges 
leads to the formation, around each ion, of a cloud of ions, carry- 
ing a net charge of opposite .sign to its own. The total electro- 
static energy of ionic solutions is thus diminished, and is less 
than the electrostatic energy of the same number of ions in an 
infinitely dilute solution. In extremely dilute solutions of electro- 
lytes of low valency type, the Milner-Debye theory has been 
corroborated in various ways, for example, by measuring cryo- 
scopically the activity coefficients of electrolytes, by determining 
the ionic mobility in electrical fields and by estimating the effect 
of dilution on the heat of dissolution. The assumption that the 
Maxwell-Boltzmann law applies to electrolytic solutions one of 
its least debatable ones, and is certainly a less dubious o^ie than 
that of the invariance of the dielectric capacity of the medium. 

The intensity of a line in the Raman spectrum is proport ion.il 
to the stationary concentration of excited molecules in that state, 
transition from which causes the emission. If 7 b and If .stand, re- 
spectively, for the intensities of the lines displaced toward the 
blue and red ends of the spectrum from the central position of the 
undisplaced line, then the following expression holds, according 
to the Boltzmann law for the ratio of the intensitids: 
g-Bq/kT/c-Et/kT^ But, from out discussion of the Raman 
effect, we know that Ep^Eq^2kvjt\ hence R^e^^^tt/kT As the 
temperature rises, the ratio approaches unity. By plotting 
against i/T, this relation has been verified independently by P. 
Daure and by L. S. Ornstein and J. Rekveld. The gradient de- 
termined from ex])erimcnt yields the value of 4.79X10*' degree- 
seconds for h/k. Taking k as 1.372 XiO"'® erg per degree, h lhu« 
becomes 6.56X10 ” erg-second, satisfactorily confirming tlu- 
more accurate estimates ba.sed on the photoelectric effect and 
the spectrum of atomic hydrogen. 

Finally, it has been shown by J. J. Hood (1878) and by S .\ 
Arrhenius (1889) that the logarithm of the velocity cocffiricni 
of a chemical reaction is linearly related to the reciprocal of the 
absolute temperature. The velocity itself is thus proportional to 
erB/kT^ where E is termed the energy of activation. This rela- 
Uonship is the foundation of chemical dynamics. 

In these instances of the application of the Maxwell-Boltzmann 
law, care has been taken to emphasize the proportionality l>e- 
tween, rather than the identity of, the fractional number of ener- 
gized molecules and the factor er^^kT^ The ratio of the number 
of active molecules to the total number is equal to the ex|)onen- 
tial term only w^hen the energy concerned can be expressed as 
the sum of two quadratic terms. A generalized form of the 
has been derived by A. Berthoud (1911). 

Chemical Kinetics,. — Instructions for the preparation of 
chemical compounds frequently contain such phrases as 
substance A with substance B for two hours.” The time clement 
is important in the process; its inclusion aims at the most abun- 
dant yield of the desired commodity. This process of preparing 
chemical compounds is, of course, one of the principal activities 
of the chemist. Organic chemists often know, almost by divina- 
tion, how long to allow the reactants to react in order to obtain 
the best yield. Physical chemists have two guides to help tb^; 
One is thermodynamics, which can, in principle, tell them nm' 
far any reaction can go, given all the relevant thermal 
other is chemical kinetics, which can, in most cases, f^lMbc 
how fast the reactions can go. Chemical kinetics, since its mccF 
tion by Ludwig Wilhelmy in 1850, has proved to be one oi 
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most popular brandiM of jdiysical chemistry, and one which has 
shown the most consistent and continuous growth. It introduces 
time as an essential variable in chemical systems. The laws of 
chemical kinetics, rigidly formulated, all contain time as a factor, 
and reduce, when the time is extended to infinity, to the equilib- 
rium laws of chemical thermodynamics. The formal side of chem- 
ical kinetics deals with the velocity of chemical change in all 
systems. In its development, however, a machinery has been 
created for handling a variety of problems outside its formal 
sphere, and for the solution of problems which have proved too 
diificult for chemical thermodynamics or statistical physics. Ad- 
sorption, discussed in the first section of this article, provides a 
pood example. Other problems which have been successfully ap- 
proached by the method of chemical kinetics are the standard 
electrode process, overpotential, the conduction of electricity 
through gases, vaporization, enzyme structure, dissolution, the 
persistence of clouds and the disorderliness of simple binary sys- 
tems in the condensed phases. 

Clearly one condition that must be fulfilled before molecules 
ran react is that they should meet. If an encounter between two 
molecules is a sufficient condition for reaction, the rate of chem- 
ical change should be equal to the rate of collisions. Two physical 
changes have already been discussed from this point of view, and 
it has been shown that the rate at which colloid particles in the 
^ns phase and in solution coagulate and the rate at which elec- 
tronically excited molecules in both systems are deprived of their 
energy arc equal to the rate at which the molecules meet. Binary 
rolji>ions arc thus a necessary but not always a sufficient condi- 
tion for the occurrence of these physical changes. When, how- 
ever. we examine the rate of chemical processes in the light of 
the collision hyf)othcsis, we find a wide disparity. Experiment 
^hows that only a very small fraction of the total number of 
collisions is fruitful. M. Trautz, in 1916, and W. C. McC. Lewis 
independently in 1918, argued that, since only molecules possess- 
im; exceptional energies can undergo chemical change, the rate 
of reaction should be compared, not with the total rate of colli- 
Moris. hut with the rate of activating collision.s, which, according 
lo the Maxwell-Boltzmann law, is less by the factor e 
where E is the energy of activation. Experiment shows that the 
energies of activation for the decomposition of ozone into oxygen, 
of hydrogen iodide into hydrogen and iodine and of nitrous oxide 
into nitrogen and oxygen are, respectively, 26,365, 47,275 and 
6i,s^o calories per gram-mole. The Boltzmann factors are thus 
extremely small. Nevertheless, when multiplied by the total col- 
lision rate, they yield products which arc experimentally indis- 
tinguishable from the rates of chemical reaction. This conclusion 
forms the basis of the collision theory of chemical change. 

An application of the same reasoning by J. A, Christiansen, in 
iQ.'4 to reactions in solution met with less success, in that a 
considerable discrepancy appeared between the observed rates 
and those computed on the basis of the col]i.sion theory. It was, 
therefore, maintained for some years that the theory, though 
apparently applicable to gases, was not, without drastic modifica- 
dons, applicable to solutions. In 1932, however, it was revealed 
that hundreds of reactions in solution, some of which had been 
examined with great accuracy during the igth century, fitted in 
lierfcctly with the predictions of the collision theory. Thousands 
innre have since been discovered, and there now remains no 
doubt that the theory of activating collisions, sometimes in re- 
vised forms, is fundamentally sound. Among these numerous 
reactions are to be found the etherifications of alkyl halides by 
organic bases such as sodium methoxide, potassium phenoxide 
^nd alkali 0-naphthoxides, the replacements of halogen and 
hydroxyl from aliphatic compounds by anions in various solvents, 
Ae union of ethyl bromide with diethylsulphide in hydrolytic 
Ijjedia, and the formation of the bicarbonate ion from carbon 
dioxide and the hydroxyl ion in aqueous solution. 

Occasionally when two chemical compounds interact, only one 
them suffers chemical change, while the other which is termed 
^ catalyst, emerges from the reaction unchanged. These catalytic 
factions are essentially bimolecular, and their rates, with few w- 
ceptions, are also in agreement with the prediction of the collision 
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theory. The catalytic mutarotation of the reducing sugars by 
hydrogen ions, the catalytic decomposition of ethylene di-iodide 
by iodine atoms, the catalytic mutarotation of beryllium benzoyl- 
camphor by cresol, the catalytic conversion of the picryl ethers of 
henzophenone oximes by acetone and nitromethane arc all 
processes the rates of which are given by the expression: Number 
of molecules reacting in unit volume in one second*- number of 
collisions between catalyst and reactant in unit volume in one 
second Xe 

If only those molecules which possess considerable energies in 
excess of the average can react, on what, one may ask, is this 
energy expended? The answer was first given by W. Heitler and 
F. London, in 1927. Chemical change involves, first the loosening, 
and finally the breaking of a chemical bond and usually the 
simultaneous formation of a new bond. To break a bond requires 
energy; and this, duly compensated by energy liberated in the 
formation of another bond, constitutes the energy of activation. 
Heitler and London showed how the energy of activation could be 
calculated from first principles for very simple chemical changes, 
such as the following reaction between an atom. A, and a diatomic 
molecule, BC; + B-C— + C. The initial system corre- 
sponds to a free atom, Ay at an infinite distance from the 
stable molecule, BC, the atoms in which are at their normal, or 
equilibrium, distance apart. This state of affairs we may describe 
by saying that tab » infinite, and r^c The final state, 

after the completion of reaction, corresponds to a free atom, C, 
at an infinite distance from the stable molecule, AB. This 
state of affairs may be summarized by saying that r^B ^^^ab^ ^nd 
that Tbc is infinite. Between these stages, the intemucleai 
distances, r^a and fact °^U5t have had comparable magnitudes, and 
this very nearly corresponds to the activated state, as D. S. 
Villars (1930) independently concluded. The difference between 
the energy of the complex . . . B . . . C in the activated state 
and the energy of the initial system is the energy of activation. 
The solution of the dynamic problem is somewhat tortuous, and 
demands an exact knowledge of the forces exerted between the 
various atoms. The results of calculations on the energy of 
activation of the reaction between the bromine atom and the 
hydrogen molecule (Br+H-H— »Br-H-f-H) are shown graphically 
in fig. 2. From the energy contours, which are given in kilo- 
calories per gram-mole, it is seen that the easiest of an infinite 
number of passages from the initial atomic configuration (top 
left-hand comer) to the final atomic configuration (bottom 
right-hand comer) requires an ascent of 22,000 calories, and 
that the two intemuclear distances at this pass height are equal 
to i.43Xio'^cm. The former value is in agreement, though not 
directly comparable, with the experimental values obtained by 
Max Bodenstein and H. Luetkemeycr, and later by F. Bach, R. F. 
Bonhoeffer and £. A. Modwyn-Hughes, using both ordinary hy- 
drogen and its heavy isotope. 

The first calculations of the energy of activation of triatomic 
reactions according to the Heitler-London method were made by 
Henry Eyring and Michael Polanyi, on the ortho-para conversion 
of hydrogen, which as Adalbert Farkas and Bonhoeffer had shown, 
proceeds by the same mechanism as that previously established 
for the hydrogen-bromine reaction. Attempts at computing the 
energies of activation of more complicated reactions have also 
been made. 

If all chemical reactions conformed to the collision theory, we 
would find chemical changes to proceed with wide ranges of 
velocities, from the fast reactions which require little energy, 
to the slow reactions which require much, but the changes would, 
as a rule, be orderly, and would never get out of hand. It is 
well known that many chemical reactions run riot; they proceed 
with accelerative rates and lead to explosions. The explanation 
of the occurrence of thermal explosions and of numerous phenom- 
ena with which they are akin has been given, principally by Max 
Bodenstein, R. Willstaeter, Fritz Haber, J. A. Christiansen, H. A. 
Kramers and N. Semenoff, in terms of the chain theory of chem- 
ical change. The primary notion is one of “hot” molecules; s.e., 
of chemically reactive molecules produced during the activation 
process, and capable of retaining their energy until an opportunity 
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Fia. 2.- -POTENTIAL ENEROY CURVES FOR THE SYSTEM BR H... H 

affords of passing it on to fresh reactant molecules, which in 
turn become activated. One initial activation can thus lead to 
the conversion of many molecules. The average number so de- 
stroyed per unit activation is termed the chain length. This may 
amount to many thousands of molecules, not only in gases, but in 
solution, where deactivations by solvent molecules, though pos- 
sibly not entirely absent, are by no means as prol)able as they 
were at one time thought to be. It can readily be shown that, 
if, in a system containing n molecules per c.c., the decomposi- 
tion occurs by the mechanism under discussion, the rate of 

reaction becomes 

the rate of formation of active reactants by collisions between nor- 
mal molecules, ki governs the rate of destruction of active re- 
actants in deactivating collisions with normal molecules, and 
is the unimolccular constant for the spontaneous decomposition 
of active reactants. The important term, a, lakes account of 
the fact that not all collisions between normal molecules and 
active products which lead to deactivation are effective in re- 
generating active molecules of reactants. In all thermal, or 
“quiet” reactions, a is zero. Chain reactions are characterized 
by real values of a. In simple cases, the chain length is simply 
the reciprocal of (i— a), which may be very large when a ai>- 
proaches unity. Branching chains are characterized by values 
of a exceeding unity, in which case the denominator in the 
general rate equation may become zero, and the rate itself 
may become infinite. This is what is generally meant by an 
ex])losion. 

The chain theor>' has been employed to interpret numerous 
phenomena in the kinetics of chemical changes in gaseous and 
liquid systems. It can successfully account for the apparently 
unimolecular behaviour of molecules decomposing in systems of 
high concentration, though the rate of production of active mole- 
cules itself is a bimolccular process, and is therefore dependent 
on the square of the concentration, and for the distinction be- 
tween the mechanism of hydrolytic and oxidative enzymic reac- 
tions. 

The extensions of chemical kinetics resulting from the quantum 
theory are concerned with the more exact determination of the 
energy of activation, and with the possibility (precluded according 
to the classical theor >0 of the transit of a molecule over a po- 
tential barrier while not possessing sufficient energy to surmount 
it. The latter phenomenon is known as the tunnel effect, and is 
relevant only for light molecules penetrating barriers at low 
temperatures. 


Intennolecttlar Bnergy^When moleculeB come near enou^ 
to influence one another, at least two forces are brought into play: 
one of attraction, and one of repulsion. If molecules did not 
exert forcc.s of attraction, they would not cohere, as they mani, 
festly do in the liquid and crystalline state. Were there no 
forces of repulsion, the forces of attraction would be supreme, 
and nothing would prevent molecules from annihilating one an^ 
other. Much as human conduct is determined by a conflict of 
loyalties, molecular behaviour is, to a large extent, determined by 
the balance struck between the forces which tend to pull molecules 
together and those which tend to push them apart. The detection 
of the kind of intermolecular force at work in particular systems 
has been an important new feature of the physical chemistry of 
the 20th century. 

More is generally known about attractive than about repulsive 
forces. When, for example, two ions, of valencies and are 
held at a distance, a, apart, there exists between them, in vacuo, 
an energy which C. A. Coulomb has shown experimentally to be 
inversely proportional to their separation. In fact, the energy 
is u=^ZjiZjt €Va, where e is the electronic charge (4.77X10-“* 
electrostatic units). The force, X, is given by the general 

equation which, in the present example, becomes 

ZjiZff€^/a^. Thus, when both ions have charges of the saroe sii?n, 
their mutual energy and the force acting between them posi- 
tive, denoting repulsion. When the ions have charges of opposite 
signs, their mutual energy and the force acting between them 
are negative, indicating attraction. It is this Coulombic force 
which, as Eme.st Rutherford and Niels Bohr first showed, ai- 
counts for the tenac ity with which electrons in atoms arc held to 
the positively charged nuclei. In crystalline salt.s, the unit.s are 
positive and negative ions, such as the sodium and chlorine ions 
in common salt; and here also, the binding force i.s almost 
entirely due to the Coulombic attraction between the ioiia. It 
is thus ea-sy to understand why the lattice energy (i.t., the 
energy required to transform the crystalline salt into ga.«eoiis 
ions) is four times as great for a bi-bivalent salt as it is for 
a uni-univalent salt of the same molar volume. The Couliwnl)ic 
energy of a pair of ions separated by a medium of dieicctrif 
constant, D, h less than that in vacuo at the same separation 
by the ratio D:i. The dielectric constant of water at ordinnr}' 
temperatures is about 80, hcncc the force attracting cations to 
anions in aqueous solution is relatively small, and can be cft>c* 
lively combated by the kinetic energy resulting from their mo- 
tion. 

The energy of interaction of an ion of charge and a dipole 
of moment which is inclined at an angle of B to the line 
joining their centres is given approximately by the equation 
cos 0/a*. The mutual energy may now be positive or 
negative even for a system containing the same ion, because 
can be iH)sitivc or negative. It is this term which c-xpLiins 
the comparative stability of inorganic ions in solvents of high 
dielectric con.stant, such as water, alcohol and nitromethanc. 
In solution, each ion attracts the solvent molecules, and forms 
a shell around itself, with each solvent molecule orientated in 
the position of minimum energy. The exact number of solvent 
molecules which forms the first sheath has not yet been c-stab- 
lishcd, although the co-ordination number of many ions in crystals 
of hydrated sjilts is known. When chemical reaction takes 
between an ion and a polar molecule, the approach of the ion to 
the molecule is influenced by the position and magnitude of the 
dipolar groups which the latter contains. The interaction of 
the ion with all the dipoles constitutes an important component 
of the energy of activation, and thus modifies the velocity 0 
reaction. In the light of these considerations, it is now, lor 
the first time, becoming clear why the sub.stitution of a given 
group in the benzene ring may hasten or retard chemical reac- 
tion, according to the position, relative to the point of > 
which it occupies. . 

When two dipoles interact, four angles, in addition to 
distance apart of their centres, are required in order to exp 
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their mutual energy, which now varies inversdy as the third 
power of the distance, as may easily be derived by applying 
Coulomb’s law to the interaction due to each pole, or by carry- 
ing out experiments with bar magnets, which are the macroscopic 
and magn^ic analogues of the microscopic and electric moments 
in molecules. The interaction of permanent dii)oles probably 
explains most of the anomalous properties of binary liquid mix- 
tures, such as that of acetone and chloroform. 

Ihe next force of physicochemical interest is that which comes 
into play when an ion approaches a nonpolar molecule. The 
held generated by the ion induces an electric moment in the 
molecule, and the net interaction energy that results is readily 
shown to be directly proportional to the square of the ionic charge 
and to the polarizability of the molecule, and inversely propor- 
tional to the fourth power of their distances apart. An example 
is afforded by the attraction of the highly polarizable iodine 
molecule for the iodide ion; iodine is very sparingly soluble 
in water, but readily soluble in aqueous iodides. 

There are many forces which vary inversely as the seventh 
power of the intermolecular distance. The most important is the 
so-called “dispersion force,” which London (1930) has shown to 
be related to the frequency of vibration of the electrons in the 
molecules. This is the force which accounts for the cohesion of 
nonpolar molecules in the condensed state. In the case of the 
inert elements, and of symmetrical molecules such as chlorine, 
i.irbnii tetrachloride and benzene, the dispersion force is the 
{«nly attractive one; it comes into play also even in polar cases, 
wliere it is often dominant. Deviations of the behaviour of real 
gases from that of ideal gases are in large measure caused by the 
pn.-ence of London forces. 

.slated above, rather less is known of the repulsion forces. 
These may, it is thought, be exponentially related to the inter- 
molecular distance, or they may vaty inversely with resjiect to 
the distance raised to some power w^hich must be higher than the 
IK'Nvor governing the attractive forces. If we provisionally adopt 
the latter supposition, the total interaction energy of a mole- 
rular pair, at a distance a apart, may be expressed as the sum 
nf the repulsive and the attractive energies: 
whi re n is greater than m. This relationship was applied by 
tiu>tav Mic, in X903, to a variety of chemical and physical 
probkmis. He showed how this equation, which represents the 
i'iiiernctioii energy of an isolated pair of molecules, can be ex- 
tended to the evaluation of the interaction energy of a large 
number, mutually influencing one another, and derived, in tenns 
uT the constants, and the integers, fix, n, illuminating cx- 
fur the isotherms, the compres.sibilities and the expansi- 
of condensed systems. Mic’s equation has, in later years, 
Uen ai)plicd by Max Bom to the study of solids and by Lennard- 
J'jiKM 10 the study of gases. 

Other types of forces, which arc only partially electrostatic 
in origin, are exerted between the atoms in a molecule, and give 
rise to the variety of chemical bonds. We have already seen that 
the average interatomic force between two atoms varies linearly 
respect to their valencies. How the interatomic forces vary 
v^ith 'he distance apart of the nuclei is a problem which is, as 
yet. only dimly understood. Progress is being made on empirical 
liiii'b. There is, however, no obscurity about certain conations 
''hu h experiment imposes on the general nature of the force laws. 
It is certain, for example, that the force tending to restore the 
atoms to their equilibrium positions after they have been slightly 
tlJspUted therefrom must increase in proportion to the displace- 
t'lciit, and thus obey Robert Hooke’s law. Only in terms of such 
an elastic force can the essential harmonicity of the interatomic 
vibrations, which is proved alike by infra-red and Raman spec- 
troscopy, be understood. If, however, only elastic forces were at 
'jnrk, the more we drew the atoms apart, the stronger would be 
ihe iiirces of restitution, and the less would be the likelihood 
bom] cleavage. shows that, with increasing separa- 

bon, the atoms come under the influence of a very weak for^, 
^'nich eventually vanishes as the interatomic distance reaches in- 
^nity. Finally, the interatomic forces must be consistent with 
^ thermal and spectroscopic evidence on the energy of dissocia- 


tion, as well as on the known values of the equilibrium separa- 
tion and the fundamental vibration frequencies. These guides 
sufiice to indicate the general way in which the force varies with 
the distance, and several empirical expressions embodying these 
essential features have been advanced. The most widely used is 
one given by Philip M. Morse, in 1929. 

Rather special assumptions have to be made concerning the 
forem responsible for the properties of metals — their harness, 
stability, lustre and high powers of conducting both heat and 
electricity. The essential features of the elementary model of 
metals is that the framework is provided by the nuclei, and that 
the whole of the volume of the metal is accessible to the valency 
electrons. High electrical conductivity is thus intelligible. The 
attractive energy is provided by the Coulomb forces between the 
cations and the mobile electrons, and the repulsive energy is pro- 
vided by the kinetic energy of the electrons. The latter, accord- 
ing to the quantum theory, is much greater than one would ex- 
pect on classical arguments, and has been evaluated by Enrico 
Fei^. The energy required to expel an electron from a metal, 
which can be measured photoelectrically or thermionically, thus 
equals in magnitude the difference between the Fermi and Coulomb 
energies. Such a simple model of metals, is, however, deficient 
in many ways. It cannot, for example, give an explanation of the 
elastic constants, such as the compressibility and the fundamental 
vibration frequency, which is consistent with the specifle heat. 
Other forces must come into play in metallic cohesion, and re- 
search on their nature is being actively carried out by many in- 
vestigators. A set of potential energy curves for the diatomic 
molecules of the alkali metals is shown in fig. 3, where the energy 
per pair of atoms is expressed as a function of the intemuclear 
distance. 



Fig. z.— the potential energies of fairs of alkali metal atoms 

The Liquid State.— The liquid state has consistently been the 
most neglected of the various states of matter. Attention has been 
paid almost exclusively to the sister states called gaseous and 
crystalline. Qassical kinetic theory has been progressively apiflied 
for xoo years to ^e study of the gaseous state, and the quantum 
theoiy has been vigorously used for nearly 50 years in the studly 
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of solids. It is only since the 1920s that either theory h^ been 
applied to liquids, except by a very small number of investigators, 
of whom Gustav Mie is the foremost. Two reasons may be ad- 
vanced to explain the neglect. In the first place, the liquid state 
is the intermediate state of matter — that state which matter 
naturally assumes in passing from the solid to the vapour — and 
its properties are not so pronounced or sharp-edged as those of 
the extremes which flank it. In the second place, the classical 
theory appeared adequate to our knowledge of gases, and the 
quantum theory to our knowledge of solids. Neither suffices to 
explain what wc know of liquids. Tlie elucidation of their nature 
requires the full resources of both classical and quanta! theories. 

Solids are characterized by low potential energies, resulting 
from powerful cohesive forces, which tie the molecules together, 
usually in an orderly pattern, and prohibit motion, except an 
oscillation of small amplitude about the mean position of equili- 
brium. Gases arc characterized by high potential energies, result- 
ing from weak cohesive forces, which allow free motion and a 
completely random molecular distribution. A liquid, with its inter- 
mediate potential energies and moderate cohesive forces, has 
neither the orderliness of a crystal nor the randomness of a gas. 
Its molecules, though not constrained to vibrate about fixed posi- 
tions in space, are, at the same time, not capable of unrestricted 
motion throughout the total volume. 

The mean free path of a molecule in a crystal is less than, 
and of a molecule in a gas is greater than, the linear extension 
of the molecule. In a liquid, the mean free path is, under ordinary 
conditions, commensurate with the molecular dimensions. W. T. 
Kelvin once used a telling analogy of molecules with ships. In 
gases, the molecules are like ships on the high seas, which only 
seldom come within reach of one another; in solids, the molecules 
are like ships under construction in the dry docks of the building 
yard; in liquids, the molecules are like ships on a navigable river 
or in a busy harbour. 

Largely because of the prominence given in classical ph3rsical 
chemistry to the idea of a continuity of state, the liquid state 
has usually been approached from the vapour end; textbooks 
almost invariably introduce it as the highly compressed fluid. 
There has been a tendency during recent years to approach the 
liquid state from the solid end, and, in fact, the results of 
experiments on the scattering of X-rays and the diffraction of 
electrons by liquids have indicated a striking similarity between 
the molecular arrangements in solids and liquids at low tempera- 
tures. There is at present some danger of over-emphasizing the 
crystal-like features of liquids, and to regard them as slightly 
released solids. How the right balance is to be struck is decided 
by temperature, within the relatively narrow region — bounded 
by the triple and critical points — of the liquid’s natural existence 
in equilibrium with its vapour. At the triple point, a liquid 
demonstrably retains many of the characteristics of a solid, 
while acquiring to some extent the characteristics of a gas. The 
former arc not completely lost nor the latter fully developed 
until the cntical point is reached.. 

The simplest liquids to examine are those formed of nonpolar 
molecules, because the potential energy is then dei)endent only 
on the distances apart, and not on any angular function. Molten 
metals and salts should also be treated as specialized liquids, 
or, perhaps more logically, as solutions rather than as pure 
liquids. Even in the interpretation of the facts established con- 
cerning simple, nonpolar liquids, there has appeared a great 
variety of theories, of which but a few can be mentioned here. 

It has long been suspected that many of the properties of 
liquids are more closely related to their free volume than to 
their actual volumes. In the theory of J. D. van der Waals, the 
free space in a gas consisting of noncoropressible spheres is 
taken as the difference between the actual volume and a forbidden 
volume, the latter being identical with four times the sum of 
the volumes of the incompressible spheres. Coupled with a not 
unreasonable postulate concerning the attractive forces, this 
idea leads to the conclusion that the free space per molecule at 
the critical point is two-thirds of the critical molecular volume. 
An alternative assumption concerning the interaction energy 


led C. Dieteric! to identify the forbidden volume with one-half 
the critical volume. Although neither conclusion can now be 
sustained, they both bring home the essential truth that the free 
volume in liquids increases as the temperature is raised. G. 
Jaeger’s important extension of the free space theory is to allow 
for the possibility that the free space is a function, not only of 
the total volume and the total number of molecules, but of the 
temperature also. The extended theory is more consistent with 
the isotherms of the vapours and the internal pressures of the 
liquids. Although it is not always easy to evaluate the free 
volume in liquids, there is no difficulty in obtaining, at any 
temperature, the ratio of the free volume in the saturated 
vapour phase to the free volume in the liquid. Dieteiici (iSg8) 
showed by the method of chemical kinetics and W. C. McG. 
Lewis (1912) by the method of thermodynamics that this ratio 
is simply the inverse of the Boltzmann factor, with the intcrnul 
heat of vaporization as the energy term. At relatively low teni- 
perature.s, the saturated vapour has a volume which is virtually 
identical with the free volume; under these conditions, the ab- 
solute free volume per molecule of liquid and the vapour pressure 
of the liquid in terms of its volume are readily obtained. The 
molecular free volume of w'ater at 25® C., for example, is found 
to be 7.27Xio“c.c. 

In these early forms of the free space theory of liquids, the 
total free volume is assumed to be evenly distributed throughout 
the liquid, each molecule claiming, as it were, it.s own Lehetkraum. 
The randomness of molecular distribution and energies envjsigcd 
in the kinetic theory^ suggests that the free space may lie un- 
evenly distributed. There can be, in other words, more free 
space in one region than in another. This argument leads natu> 
rally to the conception of holes in the liquid. Many versions 
of the theory of holes have been advanced during the 20th cen- 
tury (e.g., by H. Eyring and by M. Fuerth). It is an attractive 
theory, capable of explaining phenomena not readfly undcrsiood 
by other means, and one that is developing harmoniously with 
the theories of the solid state. The expansion of volume which 
most liquids enjoy on fusion can be attributed to the creation 
of holes; diffusion in liquids becomes readily intelligible; viscosity 
can be treated, not as the passage of molecules in the direction 
of viscous flow, but as the movement of holes in the oppo>itc 
direction; liquids may be regarded as solutions of holes in in:it> 
ter, and vapours as solutions of matter in free space ; the diminu- 
tion of liquid density with an increase in temperature may be 
attributed to the increase in solubility of holes. 

The cluster theory of fluids, developed by M. Reinganum in 
1901, was revived in 1923 by Sir C. Venkata Raman, who applied 
it to the problem of the temperature dei)endence of the visiusity 
of liquids. The governing notion is one of localized niolecul.ir 
order, not extending to great distances. The representative 
molecule in a liquid is regarded as capable in maintaining ordtr 
among the small number of members forming the family circle, 
while lacking control of those placed farther afleld. Molecules in 
the orderly groups form clusters exothermally, and therefore in 
concentrations which diminish as the temperature is raised. Tbe 
transport of momentum through the liquid is due not solely to 
the translation of molecules, but partly to the transmission of 
elastic waves through the groups of relatively stationary mole- 
cules. The cluster theory thus explains why the viscosity de- 
creases somewhat rapidly with a rise in temperature. Direct 
experimental evidence for localized molecular order in certum 
liquids has been afforded by experiments on the scattering of 
X-rays, which afford a novel and fascinating method for tackling 
the long-neglected problem of the physical chemistry of liquid'’ 

For other important physicochemical topics see related articles 
which will be found under their respective titles: Liquid State, 
The; Surface Tension ; Solutions; Thermochemistry; 
trochemistry; Raman Effect; Band Spectrum; Reaction 
Kinetics; Isotopes; Radioactivity, Natural; Refractkin, 
Valence; Heat; Liquefaction of Gases; Viscosity; PafachoRi 
Distillation; Adsorption; Catalysis; Photochemistry; 
LOIDS. 
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ANALYTICAL CHEMISTRY 

Analytical chemistry has for its purpose the determination of 
the constituents of which a substance or mixture is composed 
by methods which are qualitative when the identity only is as- 
certained, or quantitative when the quantity or proportion is 
determined. If the constituent chemical elements only are de- 
Ltmnined the process is called an ultimate analysis ; such analyses 
nre often applied to organic compounds. In the analysis of in- 
orcanic substances additional information is usually obtained in 
regard to the state of association and oxidation of the elements. 
Tliis is true because a large proportion of the methods for the 
analysis of inorganic substances involve treating an aqueous solu- 
tion of the substance to be analyzed with known chemicals, 
termed reagents, which cause specific chemical changes or re- 
actions. The chemical reactions of such substances in aqueous 
^oLuti()ns are mainly those of electrically charged particles or 
urns, which they yield, and the nature of the ions may vary with 
the state of association and oxidation of the elements in their 
various compounds. 

Analyses which arc carried out in solutions are often called 
wet methods in order to distinguish them from dry methods 
whereliy the material is examined in the dry state. The latter 
merhuds may involve observation of the effect of heat alone upon 
the substance, or treatment of the substance with a solid reagent 
at :i temperature sufficient to cause fusion and the formation of 
I hari It eristic compounds; or other physical phenomena, such as 
tht’ •spectrum obtained at high temperatures, may be observed. 

The methods of quantitative analysis can be classified as fol- 
lows: (1) (jravimctric, in which the constituent to be determined 
b weighed after being .separated, usually by precipitation from 
un :!r{iieous .solution, in the elementary state or as some compound 
01 detinite composition. Such methods are called electrolytic 
wiicn the precipitate is deposited on an electrode by passage of 
an elect ric current through the solution. (2) Volumetric, in 
whidi the volume of a reagent solution of known concentration 
re<]uired to cause a definite reaction is measured. In gas analysis 
the constituent is converted into a gas and the volume of the 
cjs measured. (3) Instrumental, in which some physical property 
associated with the constituent to be determined is measur^ by 
means of an appropriate instrument. Some of these properties 
aad the instruments used in measuring them are: colour, color- 
imeter; density, pycnometer; turbidity, nephelomcter; spectrum, 
spectrograph; refractive index, refractometcr. 

Anal\'tical methods are also classified as macro when the 
ni{;hi of the substance taken for the analysis is of the order of 
itiams, micro with milligram quantities and as ultramicro with 
microgram quantities. 

INORGANIC ANALYSIS 

Analytical chemistry, upon which all other branches of the 
•science arc ultimately dependent, has its source in the writings 
‘if the chemist-pharmacists of the iatrochemical period (1500- 
700). Andreas Libavius and Otto Tachenius recognized many 
mci.'ils in solution together by their reactions in the wet way, but 
was not until shortly before the phlogistic period (1700-1780) 
dial any systematic progress was made, particularly by Robert 
to whom wc owe the term analysis. Many of the reactions 
still utilized in qualitative work were known to Boyle, who also 
introduced certain plant extracts, notably litmus, for the rccogni- 
don of acids and bases. Active workers of the phlogistic period 
Were I ricdrich Hoffmann, Andreas Marggraf (who introduced the 
the microscope into chemistry), Karl Scheele and especially 
iorl>ern Bergman, who devised methods by which the metals 
niiKht he separated into groups according to their behaviour with 
'certain reagents. The blowpipe was introduced into dry qualitative 
■nialyj>is by the mineralogist, A. F. Cronstedt, who applied it to the 


examination of ores, although it was left to Jons Berzelius and 
Johann Hausmann to bring about its general application. The 
colorations which sodium and potassium salts impart to the flame 
were known to Marggraf, but it is to Robert Bunsen, who, with 
Gustav Kirchhoff, devised spectrum analysis, that the full value 
of the flame test is due. 

Although the work of the phlogistic period in this held was 
mainly of a qualitative character, some attempts of a quantita- 
tive nature were made by Marggraf and Joseph Black, while 
Bergman realized that elements need not be separated as such 
but might be isolated in the form of some suitable insoluble com- 
pounds. Martin Klaproth, who with Louis Vauquelin developed 
the quantitative analysis of minerals, proposed the ignition of 
precipitates before weighing them, if they were not decomposed 
thereby. Antoine Lavoisier, with his grasp of the importance of 
the composition by weight of chemical compounds, and because 
of his systematic use of the balance, must be considered as the 
first great exponent of quantitative analysis. The substantiation 
by Jeremias Richter, and independently by Joseph Prou.st, of the 
law of constant proportions and the formulation of the atomic 
theory by John Dalton combined to give a fresh impetus to the 
development of quantitative analysis, subsequently placed on a 
firm basis by Berzelius. The later researches of Heinrich Rose, 
Friedrich Wohler and Karl Fresenius standardized various 
methods of analytical chemistry. 

The quantitative precipitation of metals by the electric current, 
although known to Michael Faraday, was not applied to analytical 
chemistry until 0 . Wolcott Gibbs, in 1S65, worked out the 
electrolytic separation of copper. Since then the subject has been 
extensively studied, particularly by Alexander Classen. 

Volumetric analysis, possessing as it does many advantages over 
the gravimetric method, especially in technical work, was founded 
by J. L. Gay-Lussac, although rough application bad been pre- 
viously made; the advantages of his carefully worked out methods 
of chlorimetry (1824), of alkalimetry (1828) and of the chloride- 
silver titration (1832) were but slowly recognized. It was not 
until the application of potassium permanganate to the estimation 
of iron by F. Margueritte (1846) and of iodine and sulphurous 
acid to the estimation of copper and many other substances by 
Bunsen, that volumetric methods began to receive proper recog- 
nition. Significant contributions were made during the latter half 
of the 19th century, especially by K. F. Mohr and Jakob Vol- 
hard, and the subse(]ucnt development and application of these 
methods have been so extensive that for many purposes, par- 
ticularly the control of industrial processes, gravimetric methods 
have been largely replaced. 

Since the early part of the 20th century, there has been a 
rapid increase in the use of instrumental methods of analysis. 
Electrometric methods, especially potentiometric, have found 
general use as an aid to volumetric analysis. Polarographic meth- 
ods involve the detection and estimation of substances by measure- 
ment of the potential and current required for partial electrolysis 
of the solution; usually one electrode consists of mercury dropping 
from a glass capillary. Coulometric methods involve a measure- 
ment of the quantity of electricity required to cause a specific 
reaction. Instruments based upon the use of the glass electrode 
in conjunction with vacuum tube amplification have largely re- 
placed other methods for determining the effective acid concen- 
tration of solutions. Photo-electric colorimeters are used to 
measure the concentrations in solutions of those substances which 
are coloured, or which can be converted into compounds which are 
coloured; spectrophotometers are used to extend these measure- 
ments into the ultraviolet and infra red regions of the spectrum. 
Hie spectrograph and spectrographic methods, which depend upon 
the measurement of the light emitted by an element in a flame, arc 
or spark, have extensively replaced the use of conventional meth- 
ods of qualitative analysis and are especially useful for the 
quantitative determination of the minor constitutents of sub- 
stances. 

The technique of quantitative microanalysis has been de- 
veloped mainly by Fritz Pregl, although F. Emich had previ- 
ously indicated the possibility of working with small amounts of 
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inorganic materials. The same basic principles and methods hold 
as for macroanalysis, but apparatus and manipulation are neces- 
sarily modified when quantities of the order of a few milligrams 
only are being handled. During World War II these methods 
were extended to microgram quantities as the result of investiga- 
tions on radioactive isotopes produced in extremely small quan- 
tities in connection with atomic fission research. {See Ultha- 

MICROCHEMISTRY.) 

Qualitative Inorganic Analirsis. — ^Thc complete qualitative 
analysis of a substance in the wet way is usually preceded by 
certain preliminary tests made by dry methods. The results of 
these tests may be useful in conducting and interpreting the sub- 
sequent analysis. 

Dry Methods. — i. Effect of heat: The substance when heated 
in a hard glass tube may char or become tarry or smoke, indicat- 
ing the presence of organic matter. Since many organic com- 
pounds interfere with the analysis in the wet way, organic matter 
should l)e eliminated by a preliminary treatment with nitric acid 
added to sulphuric or perchloric acid. 

A test for organic matter can be made in a wet way by heating 
the substance with concentrated sulphuric acid and noting if 
charring occurs. 

If the substance contains water an aqueous deposit will form 
on the cooler part of the tube. A white sublimate is given by 
ammonium halide .salts, mercurous chloride and bromide, oxides 
of arsenic; a yellow sublimate may consist of sulphur ('reddish 
brown when molten), arsenic sulphide and mercuric iodide (turn- 
ing red on nibbing). A blackish deposit results from the con- 
densation of violet iodine vapour or of mercuric sulphide, while 
most mercury compounds other than tho.se mentioned give a 
gray deposit. 

Metallic mercury and arsenic appear as minute globules and a 
gray mirror. 

Oxygen results from the decomposition of jx^roxidcs, chlorates, 
nitrates, iodates and similar oxygenated comjiounds, and also 
from oxides of the noble metals; carbon dioxide from carbonates 
and organic substances, usually accompanied in the latter case 
by charring; sulphur dioxide from many sulphides and thiosul- 
phates. Chlorine, bromine and iodine are evolved from certain 
halide salts, particularly in the pre.scnce of oxidizing agents, and 
oxides of nitrogen from nitrates. Some cyanides evolve cyanogen 
or hydrocyanic acid and possibly ammonia in the presence of 
water. All fluosilicates (silicoduorides) are decomposed on heat- 
ing, evolving silicon tetraduoridc. 

2. Flame tests: When volatilized in a nonluminous flame, the 
compjuunds of certain elements cause characteristic colours. 
Therefore this test is carried out by introducing into the flame by 
means of a platinum wire a portion of the substance, preferably 
moistened with hydrochloric acid since the chlorides are com- 
paratively volatile salts. Sodium gives an intense yellow colora- 
tion; potassium, violet; rubidium and caesium, bluish-violet (the 
latter blue when really pure); calcium, red; strontium and 
lithium, crimson; barium, yellowish-green; and copper, bright 
green; while lead, arsenic and antimony (which should not be 
tested on platinum) give a grayish-blue. By observing the flame 
through a spectroscope much more definite information can be 
obtained. Of the rarer metals which give flame colours, indium 
(blue), thallium (green), caesium and rubidium (violet) were 
discovered by means of the spectroscope. 

3. Spectrographic analysis: The development of spectro- 
graphic equipment and methods has greatly reduced the necessity 
for making complete qualitative analyses in the wet way, since it 
is possible in many cases for a trained analyst to obtain more 
quickly and easily by an emission spectra analysis much of the 
information given by a wet analysis. 

4. Blowpipe and bead tests: The substance is placed in a de- 

pression on a charcoal block and heated in the reducing flame of 
a blowpipe. From the changes which occur and the residue which 
remains, information may be obtained as to the general nature 
of the material. Specific information as to certain elements may 
be obtained treating the residue with certain reagents such 

as cobalt nitrate or sodium carbonate and again heating. The 


colourless beads obtained by fusing borax (sodium tetraborate) 
or microcosmic salt (sodium ammonium monohydrogen phos- 
phate) on a small loop of platinum wire are capable of dissolv- 
ing many metallic oxides or salts, often with the production of 
characteristic colours; the colour may differ according as the 
bead is heated in an oxidizing or reducing flame. These tests are 
of uncertain value when applied to complex mixtures and have 
been largely replaced for practical use by spectrographic methods 
or in some cases by wet tests employing organic reagents for the 
identification of specific elements by Ae formation of coloured 
precipitates or soluble compounds. 

Wet Methods. — i. Specific tests: A large number of so-called 
spot tests for individual cations and anions have been developed, 
especially by Fritz Feigl. The material to be tested is dissolved, 
a drop of the solution placed in an indentation on a white tile 
(spot plate), a drop of reagent solution added and the mixture 
examined for a characteristic precipitate or coloration; as a 
modification the solution to be tested may be applied to a strip 
of paper impregnated with reagent, or drawn into a capillary tube 
containing reagent. The reagent frequently contains an organic 
compound capable of forming intensely coloured compounds with 
certain elements or radicals. When applied to complex mixture.s 
the value of these tests is limited by the fact that several con- 
stituents may give similar reactions, and that other constituents 
may mask or cause failure of the test. 

2. Systematic analyses: Systems for the complete quiflitative 
analysis of a material in the wet way are based upon the principle 
of treating a solution of the material with a succession of n.>. 
agents, each reagent causing the separation of a group of con- 
stituents. The groups are then treated successively with reagenr.s 
which may divide a large group into subgroups or cause the 
separation of the constituents singly. After being se^iaratcd, a 
constituent may be further treated to confirm its presence or to 
obtain information as to the amount present. Separate portions 
of the material are dissolved and different procedures are used 
for detecting the basic (metallic or cation) and acidic (anion) 
constituents. 

Different procedures will also be u.sed for dissolving the ma- 
terial and for the subsequent analysis according to whether the 
material is to be analyzed for only the common basic element.«* or 
for the rarer elements as well. The solution for the analysi.s of 
the common basic constituents is prepared by first treating the 
material successively with water, dilute nitric or hydrochloric 
acids, or a mixture of these concentrated acids. Any residue is 
usually treated .separately with hydrofluoric acid in conjunction 
with fuming perchloric or sulphuric acid in order to eliminate 
silica. A refractory residue is then fused with sodium carbonate, 
with or without the addition of potassium nitrate. 

The fusion mass is treated with water, whereby the acidic con- 
stituents are extracted; the carbonate-oxide residue is dissolved in 
an acid. 

Separation of the Common Basic Constituents into Groups.-- 
Most of the varioas systems whichJiave been developed employ 
essentially the same reagents for the major group separations; 
minor modifications exist in some cases where the system is de- 
signed for a semimicro scale of operation or for elementary in- 
struction. 

The first group, called the silver group, is separated by the 
addition of a soluble chloride, preferably ammonium chloride. 
The precipitate consists of silver chloride, mercurous chloride 
and lead chloride. The precipitation of the lead is incomplete and 
in some systems is prevented by proper control of conditioi^ 
The next group, called the hydrogen sulphide group, is composed 
of those elements whose sulphides arc precipitated by hydrogen 
sulphide from a solution in which the hydrogen and chloride ion 
concentrations are approximately 0.3 molal. This precipitate con- 
tains the sulphides of copper, lead, bismuth, cad^'um, mercurv, 
arsenic, antimony and tin. If not previously precipitated by 
chloride, silver and mercurous mercury would become constitu- 
ents of this group. This large group is subdivided by treaimen 
with an alkaline sulphide: if a reagent composed of 
sulphide and polysuiphide and ammonium hydroxide is useO; 
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senic» antimony and tin are dissolved and constitute the tin 
{{roup; if the reagent contains sodium sulphide and hydroxide, 
mercury is also dissolved. The elements in the residue constitute 
the topper group. 

]ty neutralizing the acid fUtrate from the hydrogen sulphide 
group with an excess of ammonium hydroxide and adding am- 
monium sulphide, the ammonium sulphide group is obtained, con- 
sisting of hydroxides of chromium and aluminum, and sulphides of 
iron, manganese, nickel, cobalt and zinc. If phosphate is present 
barium, strontium, calcium or magnesium may be partly pre- 
cipitated; in this case the subsequent analysis of this group is 
modified to separate these elements. Various methods are used for 
the separation of this group into subgroups. If the system is to be 
used primarily for elementary instruction, the precipitate may be 
dissolved in a mixture of nitric and hydrochloric acids, and a 
slight excess of ammonia added, causing the precipitation of 
aluminum, chromium and iron (ferric) as hydroxides. In fact, in 
some cases this ammonia precipitation is made and these elements 
separated prior to the precipitation with ammonium sulphide. 
More commonly the ammonium sulphide group precipitate is dis- 
solved in acid, the resulting solution treated with an excess of 
sodium hydroxide together with sodium peroxide. Ferric, nickelous, 
lobaltic hydroxides and manganese dioxide are precipitated and 
constitute the iron group; the solution contains aluminate, chro- 
mate and zincate and these elements constitute the aluminum 
group. Two alternative procedures are in general use for the 
sejaralion of what is termed the alkaline earth group. In the first 
ut Ihi'se the filtrate from the ammonium sulphide group is 
evaporated until it is quite concentrated in ammonium salts, then 
nmnionium carbonate is added thus precipitating barium, stron- 
tium and calcium carbonates. Or the hltrate is evaporated to a 
small volume, preferably to dryness, and the ammonium salts 
volatilized, then a reagent of concentrated ammonia and ammoni- 
um carbonate is added, followed by ethyl alcohol; under these 
conditions magnesium is also precipitated. The only elements re- 
maining in the filtrate are so^um and potassium and they con- 
stitute the alkali group. Ammonium may be considered as a con- 
stituent of this latter group but a separate sample must be used 
for its detection since it has been introduced in the course of the 
analysis. 

When the analysis is made on a macro scale, the precipitates 
obtained are usuaUy separated by hltration; centrifugation is more 
eiicnsively used if the analysis is made on a semimicro scale. 

Analysis of the GrouiHL — Innumerable procedures have been 
suggested for the separation and identification of the individual 
elements. The methods given below are those which have been ex- 
tensively used and are representative of the general principles 
involved. 

The Silver Grofi^.— -The group precipitate is leached with hot 
water to remove the lead chloride; upon addition of acetic acid 
and a soluble chromate to the solution the formation of yellow 
lead chi ornate identifies lead. The residue is leached with am- 
monia. 

Mercurous chloride is converted into a black residue of meixury 
and mercuric amidochloride; silver chloride dissolves and is rc- 
precipitaled by acidif3dng the ammonia solution. 

The Copper Group. — The sulphide precipitate is dissolved In 
nitric acid (if mercuric sulphide is present it remains as a resi- 
due), sulphuric acid is add^, the solution evaporated to fuming, 
lljpu diluted; this precipitates lead sulphate. The precipitate is 
dissolved in ammonium acetate and yellow lead chromate precipi- 
tated by addition of a soluble chromate. Addition to the sulphuric 
•tcid filtrate of an excess of ammonia precipitates white bismuth 
l^ydroxidc; treatment of the precipitate with an alkaline sodium 
atamiite solution reduces the bismuth to the black metal. If cop- 
is present the ammoniacal filtrate is blue because of the 
fonnation of the cupric tetrammine complex; in this case cyanide 
js added to form the colourless cuprous tricyano complex and 
me solution is treated with hydrogen sulphide to precipitate yellow 
cadmium sulphide. 

Tin Group.-^Tht alkaline sulphide solution is acidified 
mus reprecipitating the sulphides. Upon treating this precipitate 
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with potassium hydroxide and peroxide only mercuric sulphide is 
left as a residue. The re.sidue is dissolved in hydrochloric acid to 
which sodium chlorate is added, then addition of excess of 
stannous chloride precipitates white mercurous chloride which be- 
comes gray upon further reduction to mercury. Arsenic, antimony 
and tin are again precipitated as sulphides and the precipitate 
treated with hot concentrated hydrochloric acid w^hich leaves only 
the arsenic sulphide. This is dissolved by means of sodium 
hydroxide and peroxide and the arsenic reprecipitated as mag* 
nesium ammonium arsenate. The concentrated hydrochloric acid 
solution is diluted sixfold, oxalic acid is added, and the reddish- 
orange antimony sulphide precipitated by means of hydrogen 
sulphide. The oxalic and hydrochloric acids are removed from the 
filtrate by adding sulphuric acid and evaporating to fuming; upon 
diluting the solution and treating it with hydrogen sulphide yellow 
tin sulphide is precipitated. 

The Iron Group. — ^The sodium hydroxide-peroxide precipitate is 
dissolved in nitric acid and sodium chlorate added to the hot 
solution; brown to black manganese dioxide is precipitated. Addi- 
tion of excess ammonia to the filtrate precipitates brown ferric 
hydroxide. The filtrate is made slightly acid with acetic acid and 
potassium nitrile added; cobalt is precipitated as the yellow 
potassium cobaltinitrite. Upon addition of dimethylglyoxime to 
the filtrate precipitation of the brilliantly red voluminous nickd 
dimethylglyoxime results. 

The Aluminum Group. — ^The sodium hydroxide peroxide solu- 
tion is acidified, then made just alkaline with ammonia thus 
precipitating aluminum hydroxide. Addition of .sodium carbonate 
and boiling the solution until the ammonia is expelled precipitates 
the zinc as a basic zinc carbonate. The precipitate is ^ssolved in 
hydrochloric acid, the solution made alkaline with ammonia and 
ammonium sulphide added; white zinc sulphide is precipitated. 
The sodium carbonate solution is made acid with acetic acid and 
lead acetate added to precipitate yellow lead chromate. 

The Alkaline Earth Group. — ^The precipitate produced by 
ammonium carbonate is dissolved in acetic acid, then ix)tassium 
chromate added; yellow barium chromate precipitates. By neu- 
tralizing the solution and adding alcohol, yellow strontium chro- 
mate is precipitated. Addition of ammonium oxalate to the filtrate 
precipitates white calcium oxalate. Magnesium, when present in 
this group, is precipitated as magnesium ammonium phosphate. 

The Alkali Group. — The filtrate from the ammonium sulphide 
precipitation is evaporated to dryness, then heated until ammoni- 
um salts are volatilized; otherwise, they would interfere with the 
test for potassium. The residue is dissolved in water and the solu- 
tion divided into two portions. To one is added sodium cobalti- 
nitrite which causes a yellow precipitate of potassium sodium 
cobaltinitrite; to the other is added a magnesium uranyl acetate 
reagent which causes a pale yellowish precipitate of sochum mag- 
nesium uranyl acetate. A separate portion of the original material 
to be analyzed is tested for ammonium by heating it with sodium 
hydroxide; ammonia is evolved and may be detected by its odour, 
or by its alkaline effect on litmus paper. 

Systematic Qualitative Analysis for Common and Rare 
Elements. — ^The only system including the rare elements was 
developed by Arthur A. Noyes and William Crowell Bray (1927). 
This system is characterized by the separation of groups during 
the preparation of the solution of the material and by the use of 
separations depending upon the volability or extractability by 
immiscible solvents of the compounds of certain elements. The 
complete analysis is too extended to be given and only the prin- 
cipal groups separation are outlined below. 

The Selenium Group. — The material is distilled with concen- 
trated hydrobromic acid whereby selenium, arsenic and germanium 
are volatilized as the bromides. 

Silicon, Osmium and Ruthenium. — ^Any solid residue is treated 
with hydrofluoric acid to eliminate silica as the volatile silicon 
tetrafluoride; the solution is then distilled with perchloric acid 
whereby osmium tetroxide is volatilized; by addition of concen- 
trate nitric acid to the perchloric acid and repetition of the dis- 
tillation ruthenium tetroxide is volatilized. 

The Tungsten^ Tantalum and Gold Groups. — ^The residual solu- 
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tion from the ruthenium distillation is diluted, formic acid added 
and the mixture heated. The resulting precipitate contains the 
oxides of tungsten, molybdenum, antimony and tin, the tungsten 
group; the oxides of tantalum, columbium and titanium (in part), 
the tantalum group; also metallic gold, mercury, platinum and 
palladium, the gold group. The tungsten and tantalum group 
elements are dissolved by treating the residue with hydrofluoric 
acid; the solution is fumed with sulphuric acid to eliminate the 
hydrofluoric acid, then an excess of ammonia and ammonium 
sulphide added. By this treatment the tantalum group elements 
are reprccipitated as oxides, the tungsten group elements are dis- 
solved as sulpho-anions. 

The Thallium Group. — ^Hydrobromic acid is added to the 
formic acid filtrate thus precipitating the bromides of silver, 
thallium (us) and lead (incompletely). 

The Hydrogen Sulphide Group. — ^The hydrogen-ion concentra- 
tion is adjusted to three-tenths molal and the solution is treated 
with hydrogen sulphide; this precipitates the sulphides of telluri- 
um, molybdenum, iridium and rhodium (the tellurium group); 
and lead, bismuth, coppier and cadmium (the copper group). The 
tellurium and molybdenum are removed separately, then the 
copper group elements precipitated as hydroxides. 

The Ammonium Sulphide Group. — Small portions of the filtrate 
from the hydrogen sulphide group precipitation are tested for iron 
and phosphate. Additional iron is added to the main filtrate and a 
basic acetate precipitation made by adding ammonium acetate and 
boiling the solution. This process causes the precipitation of 
chromium, aluminum, indium, zirconium, titanium, gallium and 
vanadium together with the iron as hydrous oxides, basic acetates, 
phosphates or vanadates ; the precipitation of gallium and vanadi- 
um is complete only when iron is present. 

The precipitate is dissolved in hydrochloric acid and the iron 
and gallium extracted with ether. The hydrochloric acid solution 
is made alkaline and excess sodium peroxide added; indium, zir- 
conium and thorium hydroxides are precipitated and these ele- 
ments constitute the zirconium group. 

Tie filtrate from the basic acetate precipitation is made alka- 
line with ammonia and then ammonium sulphide added. Beryl- 
lium and the rare earth elements are precipitated as hydroxides; 
manganese, zinc, cobalt, nickel and uranium as sulphides. The 
precipitate is dissolved in acid and excess sodium hydroxide and 
peroxide added; manganese, cobalt and nickel (the nickel group), 
and the rare earth elements (the rare earth group) are precipi- 
tated as oxides or hydroxides. The two sodium hydroxide filtrates 
are united. 

The elements present are aluminum, chromium, vanadium, beryl- 
lium and zinc (thb aluminum group). 

The Alkaline Earth Group. — This group is precipitated and 
separated as in the system of analysis for the common elements 
{see above). 

The Alkali Group, — ^The final filtrate is analyzed for lithium, 
rubidium and caesium in addition to sodium and potassium. 

No provision is made in the system for the radioactive ele- 
ments (other than uranium and thorium), rhenium, the inert 
gases, nor for any elements with atomic numbers greater than 9a. 

The Acidic Constituents. — ^The analysis for the acidic con- 
stituent (the add radicals or anions) presents a more difficult 
problem and is of necessity less systematic than is that for the 
basic constituents. This is so because not only is it necessary to 
detect certain acidic elements, but also to establish their oxidation 
state and association with oxygen or other elements. For example, 
if sulphur is present the analysis should not only detect it, but 
should determine whether it is present in the material being ana- 
lyzed as elementary sulphur, sulphide, sulphite, sulphate, the 
numerous other sulphur oxygen acids, or in combination with 
other elements as in thiocyanate. In addition, many of the anions 
are stable only in alkaline solutions or may react one with an- 
other upon acidification. Because of these facts appropriate tests 
are made in order to determine if certain groups of anions are 
present or absent. 

The preliminary tests include those for anions which (x) act as 
(a) oxidizing agents, or (b) reducing agents; (2) form predpitatea 


with silver ion in (a) neutral, or (b) add solutions; ($) form pre. 
dpitates with barium ion in (a) neutral, or (b) add solutions, and 
(4) form precipitates with caldum ion in ammoniacal solutions. 

The solution for the analysis for the anions is usually prepa^ 
by a treatment of the material with sodium carbonate solution 
This reagent has the advantage that it removes most of the 
metals as carbonates or oxides; otherwise they would interfete 
with the subsequent analysis. In the systematic analysis a portion 
of the sodium carbonate solution is acidified with acetic acid* 
sulphide and cyanide are then volatilized as hydrogen sulphide and 
hydrogen cyanide and are collected in an all^ine solution. Addi- 
tion of perchloric acid causes the volatilization of sulphite as sul- 
phur dioxide. Addition of cadmium nitrate causes precipitation 
of cadmium ferrocyanide and ferricyanide. Addition of silver ni- 
trate to the filtrate precipitates silver iodate, iodide, thiocyanate, 
bromide and chloride; the iodate is separated and the last four 
anions constitute the halide group. In case oxidizing agents were 
detected by the preliminary test, sodium nitrite is added to the 
filtrate; this causes the r^uction of chlorate and bromate to 
chloride and bromide and their precipitation as the silver halides. 
Any iodaic previously precipitated is reduced and precipitated as 
silver iodide. The filtrate is neutralized, then made just add with 
acetic acid; silver pho.sphate, arsenate, arsenite and oxnlate are 
precipitated (the phosphate group). From the filtrate, sulphate is 
precipitated as barium sulphate, then oxalate as calcium \ oxalate. 

Tests are made on separate portions of the sodium carbonate 
solution for acetate, perchlorate, nitrate, nitrite, borate, peroxy- 
sulphate and periodate. The sodium carbonate treatment of ihe 
material may leave certain acidic constituents in the residue as 
insoluble compounds, therefore, this residue is decomposed \^'ith 
zinc and sulphuric add and additional tests made for sulphide, 
cyanide, phosphate, arsenate, borate and the halides. A separate 
portion of the material is tested for carbonate. 

Biblicx'.rapuy. — F ritz Feigl, QualHative Analysis by Spot Tests, 
Eng. trans. by Janet W. Matthews (iQ37); Arthur A. Noyes ami 
W. C. Bray, System of Qualitative Analysis for the Rare Elemnis 
(19*7). (E* H. St.) 

QUANTITATIVE INORGANIC ANALYSIS 

The branch of chemistry which deals with the detennination of 
the amount or percentage of one or more constituents of a sample 
is known as quantitative analysis. This field is important because 
of its widespread use both in research and in industrial processes; 
whenever chemicals are used quantitative analyses arc needed. 
Consequently every chemist is trained in analytical methods and 
in their applications and limitations. 

A variety of methods is utilized for quantitative analyses: in 
fact, almo.st every property of matter can be made the basis for 
some analytical process. For convenience these methods may le 
broadly classified as chemical and physical, depending upon what 
properties are utilized. Chemical methods are Uiose which deptiid 
upon reactions such as precipitation, neutralization, oxidation or, 
in general, the formation of a new compound. Physical methods 
are those which involve the measurement of some physical prop- 
erty such as density, refractive index, absorption or polarization 
of light, electromotive force, production of spectra, magnetic 
susceptibility and numerous ottos. Frequently an analysis will 
involve a combination of chemical and ffliysical methods, the 
former for separating desired constituents from a sample and the 
latter for measuring the amounts present. 

The Analytical Balance* — ^The basic tool in all quantitative 
analyses is the analytical balance, for the accurate weighing s 
samples and precipitates. The balance operates on the principle 
of levers, the weight of an object being determined by the sum w 
the weights of known mass which arc required to balance t 
object. For usual analytical work the balance should be scnsitiy 
to or determine differences in mass of o.x mg. (about .000003 

In microanalyses the balance is about z,ooo times more 
and for special work balances of even fai|^iet sensitivity have 0^ 
constructed. (5ee Balance.) 

CHEMICAL ANALT8B8 

The major types of strictly chemical methods ere knovm ^ 
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spectivdy as gravimetric and volmnetric (or titrimetric) analyses. 
tis the names imply, the former is based upon a measurement of 
the weight of a sam^e constituent and the latter upon the meas- 
urement of a volume of solution required to react with the sample. 
Application of these two methods may be illustrated by pro- 
cedures which are used for the determination of chloride. In a 
gravimetric analysis the sample is treated with an excess of silver 
nitrate solution, which precipitates the chloride as silver chloride, 
'flic amount present is determined from the weight of silver chlo- 
ride obtained. In a volumetric analysis the sample is treated with 
^ solution of silver nitrate of known concentration and the volume 
of solution just required for reaction with all the chloride present 
is nieasured. 

From this volume and the known concentration of the solution, 
the amount of chloride in the sample is computed. 

The choice of method, gravimetric or volumetric, depends upon 
the conditions of the analysis. The accuracy of the two is about 
the same. Usually a volxunetric analysis is far more rapid than a 
gravimetric after the necessary standard solutions are prepared. 
Consequently, whenever many samples are to be analyzed a vol- 
umetric method is chosen when one is available. But if only a few 
samples are analyzed it may be more convenient to use a gravi- 
metric method than to prepare and standardize the solutions 
needed for the volumetric method. 

Gravimetric Analyses. — In a gravimetric analysis the con- 
stituent sought is converted into a substance of definite composi- 
tion, expressed by a chemical formula, in ioo% yield. All opera- 
tions ill gravimetric analyses are directed toward the objectives of 
purity and yield. The following operations arc common: (i) prep- 
aration of solution containing a known weight of the sample, 
{2} separation of the desired constituent in a pure condition of 
known composition, (3) weighing the isolated constituent, and 
(4) computing from the observed weight the amount of the sought 
constituent in the sample. 

There are many methods for isolating the desired constituent 
from a solution of a sample. Most common is precipitation. A 
reagent is added which will form an insoluble compound with the 
desired constituent but will not precipitate other constituents of 
the sample. The precipitate obtained is separated by filtration, 
washed free of soluble impurities, dried or ignited to remove 
water, and weighed. Volatilization is used to separate a substance 
which can be readily converted into a gaseous compound. An 
example is the determination of carbonate in a mineral analysis. 
The sample is treated with an acid and carbon dioxide is evolved 
as a gas. The gas is absorbed in a weighed portion of an alkaline 
reagent and the amount of carbon dioxide is determined from the 
gain in weight of the absorbent. Electrodeposition is used for 
separation of certain metals which can be plated out by passage 
of an electric current through a solution. Copper in alloys is fre- 
quently determined by this method when interfering metals are 
not present in the sample. 

{Sec E’ ECTROCHEMISTRY.) 

The general methods of precipitation analyses are much like 
those of qualitative analyses {see section Inorganic Analysis 
above; . If the sample is complex, i.e., contains many constituents, 
it is necessary to separate the constituents into groups by succes- 
sive addition of various reagents. Many of the reagents used for 
group separations are the same as those employed in qualitative 
analyses. After the groups are separated, each is redissolved and 
ireated with specific reagents for precipitation of the constituents 
separately. The complete gravimetric analysis of a complex min- 
eral may require several days, even with highly skilled operators. 

The chief source of error in gravimetric analyses is in the purity 

the separated constituent. In general the compounds precipi- 
laied are very insoluble and there is little error due to incomplete- 
of precipitation. It is a difficult matter, however, to obtdn 
^ precipitate which is 100% pure and exactly of the composition 
represented by a chemical formula and all gravimetric methods 
‘ire subject to some degree of error because of this. 

volumetric Analyaakr— In a volumetric analysis a solution 
th concentration of the reagent is added to a solution of 

® substance to be determined until the quantity of the reagent 
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is equivalent (g.v,) to the quantity of substance determined. All 
operations are directed toward the objective of measuring the 
amount of reagent equivalent to the constituent sought in the 
analysis. Not every chemical reaction can he utilized for volumet- 
ric procedures. The following conditions are necessary: (i) the 
reagent must react with only one constituent of the sample, (2) 
reaction must be rapid, so that each portion of reagent reacts as 
rapidly as added, (3) there must be some change in properties of 
the solution when the equivalence point is reached (usually a 
sudden change in concentration of ions present), and (4) an indi- 
cator {see Indicators) must be available to ^ow the point at 
which equivalence is reached. 

Operations of volumetric analysis are: (x) preparation of 
sample solution, (2) titration of sample solution with standard 
solution which contains a known concentration of the reagent 
chemical, and (3) computation of the amount of sought constitu- 
ent in the sample, from the volume and concentration of reagent 
solution used. Titration, the determination of the amount of re- 
agent equivalent to the sample, is done by adding the reagent 
slowly from a burette until the indicator shows a colour change. 
Ordinarily a 50 ml. burette is used and the analyst so chooses 
conditions that a volume of 30 to 40 ml. of reagent is required. 
In microchemistry the burette may have a capacity of i ml. or 
sometimes even less. Titrations are most commonly performed 
by use of chemical indicators, but various physical methods can 
also be used in special cases to show the equivalence point. A 
chemical indicator is a highly coloured substance which can react 
with one of the components of the system and show by a mlour 
change when a component disappears or appears. A well-known 
example is starch, which gives with iodine an intense blue colour. 
If an iodine solution is being titrated the end point is marked by 
the disappearance of colour or conversely if iodine is the titra- 
tion reagent the presence of an excess of iodine when the equiva- 
lence point is passed is marked by the appearance of blue colour. 

All volumetric analyses must be preceded by standardization of 
the reagent solution. This is usually done by comparing the solu- 
tion with a weighed sample of knovm purity. An acid solution, 
for example, is standardized by titration of a known weight of 
some pure basic substance such as sodium carbonate. 

The determination of the amount of acid or base in a sample 
by titration with a standard solution of base or acid is known as 
neutralization. This type of volumetric analysis is widely used. 
Examples are the determination of the amount of free acid in 
vinegar or the amount of free base in lye. A variety of acid-base 
indicators is known. Most frequently used are phenolphthalein, 
methyl red and bromothymol blue. These differ among themselves 
in that they show colour changes at different hydrogen ion or pa. 
values. In an acid-base titration it is important to select that 
indicator whose colour change corresponds to the hydrogen ion 
concentration of the equivalence point; use of the wrong indicator 
might lead to erroneous results. 

Scores of volumetric methods are based upon oxidation-reduc- 
tion reactions, in which there is a change in valence of some ion. 
A familiar example is the determination of iron by titration with 
permanganate or ceric sulphate solution. Prior to this determina- 
tion it is necessary to reduce all the iron to the ferrous (Fe++) 
condition and to remove from the solution all other reducing 
agents which might react with the standard solution of oxidizing 
agent. In the titration iron is oxidized to the ferric condition 
(Fe+ '^ "^ )• The amount present is computed from the volume of 
oxidizing agent required to react with the iron. If the standard 
solution used is potassium permanganate no indicator is required 
for the titration. Permanganate ion is so highly coloured that 
when the equivalence point is passed a drop or two of solution 
in excess will impart colour to the solution, thereby giving the 
end point. Oxidation indicators are known which can also be used. 
These are substances which are less readily oxidized than ferrous 
ion and consequently they are not affected until the equivalence 
point is reached and all the ferrous ion has been oxidized. At this 
point the indicator is oxidized and shows by a colour change that 
the end point is reached. 

The most widely used standard oxidizing agents in mid-aoth 
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century were potassium pennanganate and ceric sulphate. Both of 
these are strong oxidizers and can be used to titrate numerous 
reducing agents, such as iron, titanium, vanadium, uranium, sul- 
phides, nitrites, sulphites, oxalates, hydrogen peroxide, arsenic, 
antimony, molybdenum and many others, after a suitable solution 
of the sample is prepared with the sought constituent in its lower 
valence state. Another important class of oxidation-reduction 
(frequently railed redox) determinations involves iodine. When 
potassium iodide is treated with any strong oxidizing agent iodine 
is liberated in equivalent amount. Titration of the liberated iodine 
gives an indirect measure of the amount of oxidizing agent which 
reacted with the potassium iodide. Thus this method can be used 
for analysis of any oxidizing agent which liberates iodine from 
potassium iodide. 

The standard solution used to titrate the iodine may be either 
sodium thiosulphate or arsenious oxide. 

Precipitation reactions can often be used for volumetric anal- 
yses when an indicator is available to show when the equivalence 
point is reached. A common example is the determination of 
chloride by titration with silver nitrate solution, as described 
above. 

There are numerous substances for which there are no good 
volumetric methods. Examples are ions which are not readily 
oxidized or reduced and which do not give precipitates suitable 
for utilization in volumetric analyses, such as sodium, pota.ssium, 
calcium, aluminum, etc. For some of these it is possible to devise 
an indirect method of volumetric analysis. Calcium for example 
can be determined volumetrically by first precipitating it as cal- 
cium oxalate, then dissolving the precipitate in sulphuric acid and 
determining oxalate by titration with potassium permanganate. 
Since the amounts of calcium and oxalate in the precipitate are 
c({uivalent the titration gives the equivalents of calcium in the 
sample. 

Other Chemical Methods. — Some other chemical and physi- 
cochemical methods of le.ss frequent use than gravimetric and vol- 
umetric analyses are listed below: 

Colorimetric analyses arc based upon the absorption of light 
by coloured substances in solution. Tliey can be used when the 
sought constituent can he converted by chemical reaction into a 
coloured compound, in absence of other coloured compounds in 
the solution 

Nephelometric analyses arc based upon the amount of turbidity 
in a solution and the effect of this turbidity upon the transmission 
of light. 

This method is applicable only to the determination of small 
amounts of substances which yield a precipitate when treated with 
certain reagents. 

Gas analysis depends upon .selective absorption of constituents 
in a ga.seous mixture and measurement of the changes in volume 
which occur when absorption has taken place. Prior to absorption 
carbon compounds arc burned in excess oxygen, yielding carbon 
dioxide and water. 

Fire assay is used to determine the amounts of precious metals 
in ores. The ore samples are heated with a flux and the metals are 
reduced to the free state. The free metals are then extracted from 
the flux by molten lead, which on cooling retains the precious 
metals as an alloy. 

The amounts of precious metals are determined by dissolving 
(parting) the lead button in acids followed by chemical analysis 
of the solution or of the residue of metals which do not dissolve. 

Computations of Chemical Analy8e8.^The basis for aU 
quantitative computations is the weight relations expressed by a 
chemical equation. The equation 

2NaOH -f H2SO4 « Na*S04 + 2H2O 
shows that two molecules of sodium hydroxide react with one 
molecule of sulphuric acid to give one molecule of sodium sul- 
phate and two molecules of water. Since a molecule of sodium 
hydroxide weighs 40.00 atomic weight units (the sum of the 
atomic weights of Na, H and 0) and a molecule of sulphuric acid 
98.08 units then 2 X 40.00 units of NaOH react with 98.08 
units of HaSOi (see Atom: Atomic Weij^hts), The ratio of 
weights of NaOH and H2SO4 reacting are the same regardless of 


the units employed, whether these be grams, ounces, tons, etc. 

In gravimetric analysis one computes from the weight of a 
precipitate the corresponding weight of the sought constituent by 
use of a factor based upon the atomic weights. Thus, from the 
weight of AgCl precipitate the weight of Cl is computed by the 

atomic weight Cl 

Weight Cl — Weight AgCl X guj^ qJ atomic weights of Ag an^ 

In volumetric analyses the computations involve the volume 
and concentration of the reagent solution. The unit of concentra- 
tion is conveniently chosen as the equivalent weight (see Equiva- 
lent) and a solution which contains one equivalent weight of 
solute per liter is known as a i normal (iN) solution. Since 
titrations are made to the point that the equivalents of reagent 
equal the equivalents of sample, it follows from the definitions 
that the product, volume of reagent in liters times the normality 
of the reagent, is the total equivalents of reagent and therefore 
the total equivalents of the sought constituent in the sample 
Multiplication of this value by the weight of one equivalent gives 
the weight of the sample constituent in grams. For example, if 
titration of a Cl sample requires 40.00 ml. o.xN AgNOa solution 
the weight of Cl in the sample is * 

40.00/1,000 X o.i X 35-46 - grama Cl 

(vol. in liters) (normality) (eq.wt. Cl) 

I 

Phirsical Methods^As mentioned above, the variety of physi- 
cal properties which can be used for analytical purposes is almost 
endless. 

Only the more important physical methods of analysis can be 
mentioned here. 

Spectrochemical. — ^The application of optical emission spectra 
to quantitative analyses was so well established by mid- 20th cen- 
tury that in many control laboratories it had supplanted chemi. 
cal analyses for numerous constituents. This was iSarticularly true 
in the analysis of alloys for minor constituents. The Imsis for 
the method is the fact that the intensity of spectral lines (jcc 
Spectroscopy) can be related to the concentration of the emit- 
ting element in the sample. Requirements are a spectroscope of 
sufficient dispersion in both the visible and the ultra-violet region*! 
and a microphotometer for measurement of the blacknesb or 
density of the spectral line. 

Before a spectrochemical method can be used it is necessarj’ 
to work out curves relating line densities to concentrations, based 
upon samples of the general composition of those to be analyzed. 
'ITiis preliminary preparation of the working curve is based upon 
chemical analyses of the standard samples. It may require weeks 
of careful work to standardize conditions and develop the work- 
ing curve for a given analysis. Consequently the spectrochemical 
method is not well suited to the analysis of occasional samples 
but it finds best application in routine analyses where large num- 
bers of samples must be processed. Once methods arc developed 
the spectrographic procedure is very rapid and accurate. It is 
po.ssible to take molten metal samples from a furnace and to 
obtain an analysis for several constituents within 8 to 15 niin. 
after the sample is withdrawn; this speed is far beyond that of 
any other method. 

Light Absorption. — Colorimetry as described above has been 
in use many years for coloured substances. Recently this general 
method has been further developed and extended by spectro- 
photometry which is the measurement of the transmis.sic>n of 
ultra-violet, visible and infra-red light of selected wave lengths. 
The spectrophotometer is an instrument arranged to give a light 
beam of a selected wave length range and to measure the fraction 
of this light absorbed by a aample solution. Many materials 
which arc colourless in visible li^ht, due to complete transmission 
of all components, will absorb strongly and selectively in 
ultra-violet and infra-red regions. The analysis of solutions whicn 
contain such substances is based upon determination of the trans- 
mission curve and the quantitative measurement of the fraction 
of light absorbed at various wave lengths. 

(See Photometry.) 

Polarimetry.— Polarimetry, or the measurement of rotation 
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of polarized light has been used as an analytical method many 
years. An example is the analysis of sugar solutions whose con- 
centrations can be read directly from 'the graduations on the 
scale of a special polarimeter. 

Refractive Index^ — ^Refractive index is often used to identify 
organic compounds and to measure the concentrations of solu- 
tions. A useful application is in the determination of the alco- 
holic content of beverages. Alcohol is distilled from the sample 
and collected in a measured volume of water. From the refrac- 
tive index of the resulting solution the alcoholic content of the 
original sample is readily computed. 

Polarograph^This is an instrument arranged to trace a 
currcnt'Voltage curve during electrolysis of a solution at a drop- 
ping mercury electrode. S-shaped curves are obtained whose posi- 
tion on the voltage co-ordinate is characteristic of the material 
in solution and whose amplitude is proportional to the concen- 
tration. 

The instrument has had extensive use in many analytical prob- 
lems, particularly for the determination of small amounts. 

pH lAeten * — ^Thc continuous and accurate determination of 
hydrogen-ion concentrations is important in many manufacturing 
processes. To facilitate this there have been developed many 
tyrJl^s of pH meters so arranged that the hydrogen-ion concen- 
irntion is related to the voltage reading of the meter. By a slight 
niodihration these instruments can be used to detect potentio- 
TTietrirally the end point in oxidation-reduction and in certain 
prcripitalion titrations. 

{See Hydrogen-Ion Concentration.) 

X-ray Diffraction* — ^Thc characteristic X-ray diffraction pat- 
tern given by crystalline substances can be made the basis for 
qualitative and quantitative analyses where other methods are 
larking. A beam of monochromatic X-rays is passed through a 
email tube of the powdered sample and the diffracted lines dc- 
iL'cied hy their effect upon a photographic plate or film. The 
puMtion of the lines serves to identify the crystalline species 
[)rr<Lnt and quantitative measurements of amounts present can 
\w made by the intensity of the lines. 

HiJi.itiuRAPHy.— W. C. Pierce and E. L. Ibienisch, Quantitative 
ami od. (1940) ; 1 . M. Kolthoff ami E H. Samiell, 7'cxtbook 
o> (luantitative Analysis (1943) ; W. R. Brodc. Chvmkal Spa trosevpy, 
.nd fd. (1943); I. M. Kolthoff and J. J. Idnaanc, Polnrui;raphy 
John Jlowi! Yoo, Pkolomciric Chemical Analysis (1929); W. 
W. Scott, ccL, Standard Methods of Chemical Analysis (iq39^« 

(W. C. P.) 

ULTIMATE ORGAinC ANALYSIS 

The limited number of elements (carbon, hydrogen, oxy-gm, 
nitrogen, sulphur, halogens and occasionally phosi)horus and some 
metals) employed by nature in building up her vast store of 
organic compounds would suggest that the analyses of such sulv 
stances are simple operations, and this is true in so far as the 
determination of the elements present, their relative proportions, 
and the molecular complexity of the compound are concerned. 
Naturally such information tells us nothing of the structure of 
Ihe compound and, indeed, leaves us much in the same {x>.sition 
as we should be in if we were interested in some building and were 
supplied with the builder’s estimate for material while denied ac- 
cess to the architect’s drawings and plans. The problem of deter- 
I lining the manner in which the elements present in organic com- 
pounds are arranged, important as it is, lies outside the scope of 
file present article, which is limited to the description of the 
ultimate analysis. With the exception of oxygen, all the elements 
present in organic compounds can be estimated readily; <^gcn 
nearly always determined by difference, and in view of this fact 
If is of great importance that a careful qualitative examination be 
j ®adc of a substance, otherwise the results of the quantitative 
. ®ualysis may be interpreted erroneously. 

Qualitative Tests for the Elements^— Carhon and Hydro- 
««i.^The organic nature of a compound is generally indicated by 
•s behaviour on being healed in air; solids usually mdt, then 
um with a more or less smoky flame, leaving a black residue of 
)on. Tj, directly for carbon and hydrogen, a small quan- 
• the material intimately mixed with about 20 times its bulk 


of dry copper oxide powder is heated in a dry test tube closed by 
a cork carrying a delivery tube which dips into a solution of lime- 
water. The copper oxide is reduced, the hydrogen is converted 
to water which bedews the cool part of the tube, and the carbon 
oxidized to carbon dioxide which forms a precipitate of chalk in 
the limewater. 

Nitrogen, Halogens, Sulphur, — ^When organic compounds con- 
taining any or all of these elements are heated strongly with me- 
tallic sodium they are decomposed with the formation of sodium 
cyanide, halide and sulphide, respectively (Lassaigne’s test). To 
test for these elements, therefore, i mg. of the substance and a 
small pellet of sodium (or potassium) are heated in a narrow 
test tube, gently at first and afterward more strongly, until the 
glass softens; the hot tube is shattered by plunging it into water, 
which converts any residual .sodium into sodium hydroxide, yield- 
ing an alkaline solution of the .sodium .salts, which is boiled and 
filtered, and the fill rate is used in the following tests: 

1. Nitrogen. — A portion of the filtrate is mixed with a solu- 
tion of ferrous sulphate containing a small quantity of the ferric 
salt and boiled, thereby converting any sodium cyanide present to 
fcrrocyanide, which gives a bluish-green solution and a precipi- 
tate of Prussian blue on adding hydrochloric acid. 

2. Halogens. — ^A second portion of the alkaline filtrate is 
acidified with nitric acid and silver nitrate added, any precipitate 
of chloride, bromide or iodide, or a mixture of the.se, is examined 
in the usual manner. If the original substance also contains nitro- 
gen or sulphur, the acid solution must be boiled to expel the 
hydrogen cyanide or hydrogen sulphide before adding the silver 
nitrate. 

3. Sulphur. — A third portion of the alkaline filtrate is tested 
for sodium sulphide (z) by the formation of a deep violet colour 
when treated with a few ^ops of a freshly prepared solution of 
sodium nitroprussidc; (2) by the evolution of .sulphuretted hydro- 
gen when acidified — this is readily detected by the odour and 
also by lead acetate test p:ipcr. 

Phosphorus. — A small portion of the organic compound is in- 
timately mixed with alx)ut ten times its bulk of a mixture of 
.sodium carbonate and peroxide (2:3) and heated to fu.sion in a 
nickel crucible. 'I'he cold water extract of the melt is filtered, 
acidified with nitric acid, and tested for phosphoric acid with 
ammonium molybdate, 

Metals. — (i) Volatile metals, (a) Arsenic. — The pre.sence of 
arsenic in an organic compi>und is usually revealed by the forma- 
tion of a dull gray mirror of the metal on the walls of the test- 
tube when the comp>ound is fused with sodium as in l*assaigne’s 
test, {d) Arsenic and Antimony. — A sm.nll quantity of the com- 
)X)und is fused with a mi.\lure of sodium carbonate and peroxide as 
in ihe test fur pho>phorus. The fused melt is extracted with water, 
acidified and te.sted with sulphuretted hydrogen, (c) Mercury. — 
When an organic compound containing mercury is mixed with 
soda lime and heated in a long test tube, a mirror of metallic 
mercury is formed. 

(2) Nonvolatile Metals. — Any of these metals that may occur 
in organic compounds are found as such or in the form of their 
c.irbonate or oxide in the ash left after the compound has been 
ignited on porcelain or .silica. The ash is dissolved in dilute hydro- 
chloric acid and the solution examined for metals in the usual 
manner. 

Quantitative Analysis of Organic Compounds^Ejfyma- 

Hon of Carbon and Hydrogen. — ^The carbon and hydrogen in an 
organic compoimd are estimated by completely oxidizing a 
weighed quantity of the substance and weighing the carbon diox- 
ide and water thus formed. The simple method devised by Liebig 
in 1831 for carrying out this operation is in all essential principles 
the one still employed. A weighed quantity of the substance is 
hciitcd in a tube filled with dry copper oxide, and the water and 
carbon dioxide arc absorbed in weighed tubes filled with dried 
calcium chloride and {>otassium hydroxide solution or soda lime 
respectively. A current of dry air or oxygen is passed through the 
iul^ to .sweep the products of combustion into the absorption ap- 
paratus. Fig. 4 show** the essential details of the apparatus re- 
quired for these c'Liinauons; a and b arc closely fitting, short 
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Fig. 4. — ^APPARATUS FOR QUANTITATIVE ESTIMATION OF CARBON AND HYDROGEN IN AN ORGANIC COMPOUND 
The PRINCIPLE DEPENDS ON OXIDIZING A WEIGHED QUANTITY OF THE COMPOUND AND THEN WEIGHING THE RESULTANT DIOXIDE AND WATER 


spirals of copper gauze which serve to hold the copper oxide in 
position; the copper oxide is prepared by oxidizing copper wire; 
c and d are longer copper oxide spirals; / is the platinum or porce- 
lain boat containing the weighed quantity of the compound. 

In the absorption apparatus, the water is collected in the glass 
stoppered U-tube g, filled with calcium chloride (carefully freed 
from lime). The carbon dioxide is absorbed by the soda lime con- 
tained in the U*tubes h and the second limb of each tube con- 
taining a short filling of calcium chloride. The two soda lime 
tubes may be replaced by the apparatus k, of which the bulbs are 
charged with concentrated potassium hydroxide solution and the 
side tube filled with soda lime and calcium chloride. The appara- 
tus for purifying the current of air or oxygen is connected with 
the anterior end of the tube and consists of a series of washing 
cylinders charged wdlh potassium hydroxide or sulphuric acid, and 
U -tubes filled with soda lime or calcium chloride to remove 
moisture and carbon dioxide from the incoming gas. This ap- 
paratus is arranged in duplicate, one for the air and one for the 
oxygen supply. Any simple form of gas-heated furnace may be 
employed (fig. 5), or the tube may be heated electrically. 

The combustion tube and its copper oxide charge are dried by 
heating the tube to a dull red heat for about an hour while a cur- 
rent of dry air is passed, the posterior end of the tube being pro- 
tected by a calcium chloride tube. At the end of that time the 
fore part of the tube containing the oxidized spiral and the 
first six inches of copper oxide is cooled. WTiile this process 
is in operation, the weighings are made. About 0.2 g. of the 
pure dry compound to be analyzed is weighed into the plati- 
num or porcelain boat if the compound is a solid or a nonvolatile 
liquid. Volatile liquids are weighed in small thin glass bulbs 
drawn out to a capillary opening. The tube.s for collecting the 
water and carbon dioxide are also weighed, and attached to the 
posterior end of the combustion tube. The boat and its contents 
arc then introduced into the cooled anterior end of the combustion 
tube. 

A slow current of air is passed through the tube, and the burn- 
ers under the oxidized .spiral in the rear of the boat are lighted. 
The heating is gradually extended toward the boat by moving 
forward the heated screen over the tube, or increasing the flame 
surface under the tube, the object being to distil the contents of 
the boat, or the volatile products of decomi>osition, on to the cold 
copper oxide where the combustion is completed. This most criti- 
cal part of the operation must be carried out very slowly, and is 
finally completed in a current of oxygen which bums any residue 
of carbon left in the boat, and reoxidizes the reduced copper 
oxide. After displacing by air the oxygen in the apparatus, the 
ahsonition tubes are removed, closed, cleaned and allowed to cool 


in the balance room before being reweighed. From the YTcight of 
carbon dioxide and water yielded by the definite weight of the 
compound, the percentages of carbon and hydrogen in the com- 
pound arc readily calculated. 

The simple method described above applies to compounds con- 
taining carbon, hydrogen and oxygen only; if elements other than 
these are present the filling of the tube must be modified as 
follows : (a) Nitrogen present. The copper oxide .spiral {d ) is re- 
placed by a similar spiral of freshly reduced copper to reduce any 
oxides of nitrogen that may be formed during the combustion. It 
is introduced into the end of the tube that has been pre\iously 
cooled, before attaching the absorption apparatus, (b) Balo^m, 
sulphur or arsenic present. The first six inches of copper oxide 
after the boat are replaced by a lead chromate cartridge, made by 
filling a hollow cylinder of copper gauze with freshly ignited fused 
lead chromate. The copper container becomes oxidized in the 
preliminary heating of the tube, nonvolatile lead compounds 
being formed with the sulphur or arsenic in the compound, and 
sparingly volatile compounds with the halogens. A short spiral of 
silver gauze should, therefore, be introduced at the posterior end 
of the tube when the compound contains halogens. 

Estimation of Nitrogen . — ^The two methods in use for the esti- 
mation of nitrogen are (a) the absolute method (Dumasj, in 
which the nitrogen in a known weight of the compound 1;^ elimi- 
nated in the gaseous form and estimated by direct measurement; 
(6) the Kjeldahl method, in which the nitrogen in a known weight 
of the materia] is reduced to ammonia and estimated voluinetri- 
cally by titration, (ci) The absolute method consists in the com- 
plete oxidation of a known weight of the compound by heating it 
with copper oxide in a tube in a current of carbon dioxide, pacs- 
ing the gaseous products of combustion over a heated copper 
spiral and collecting the nitrogen in a gas burette over strong jw- 
tassium hydroxide solution. The gas is afterward transferred to 
a calibrated eudiometer tube and measured over water. The 
method of filling the tube is indicated in fig. 5. The three grades 
of coarseness in the copper oxide used are obtained by crusbiog 
the ordinary copper oxide made from wire, and passing it through 
two copper gauze sieves, 20 strands and seven strands to the 
centimetre respectively; the first retains the coarse and ititdium 
grades, and the second the coarse. The amount of the substance 
used in an analysis should be sufficient to give about 20 c.c. ^ 
nitrogen. The charged tube is placed in the furnace and connected 
with an apparatus for generating caihon dioxide and with 
Schiff’s nitrometer filled with a conceotratod solution of 1^“^' j 
slum hydroxide. While the air in the apparatus is being ' 
by carbon dioxide, the piart of the tube containing the coarse c f 
per oxide and reduced spiral is heated to dull redness, 
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insoluble gas collects in the charged nitrometer, the current of 
(-arbon dioxide is stopped, and the nitrometer is Med with the po- 
tassium hydroxide solution which is allowed to overflow into the 
thistle funnel seal attached to the end of the capillary transfer- 
png tube. The burners under the copper oxide spiral are then 
lighted, and when this part of the tube is at a dull red heat, the 
heating is extended toward the mixture of the substance with 
roppcr oxide, and so regulated that not more than three bubbles 
of gas are ascending the nitrometer tube at the same time. Finally, 
vrhen all the burners are lighted, the tube has attained a uniform 
dull red heat, and there is no further evolution of gas, a slow cur- 
rent of carbon dioxide is again passed through the tube to sweep 
nut the remainder of the nitrogen. The nitrometer is then re- 
moved, the gas reduced to atmospheric pressure, by bringing the 
liquid in the open arm of the nitrometer to the same level as that 
in the closed arm, and after about 15 minutes transferred to a 
eudiometer tube over boiled-out water, which is then completely 
immersed in a tall glass cylinder of water containing also a ther- 
mometer. After about ten minutes the volume of the nitrogen (v) 
the temperature (t) and the barometer (p) are read. If is the 
tension of aqueous vapour under these conditions and w denotes 
the weight of substance taken, the percentage of nitrogen in the 
compound is given by the expression 

X (P-P^ X o-iasey 

(*73+ 0 X 760 

(h) The Kjeldahl method is a modification of Will and Varren- 
trapp's method and is used for the estimation of nitrogen in such 
materials as foodstuffs, therapeutic substances, fertilizers, etc., in 
which the amount of nitrogen is small and many determinations 
haNe to be carried out simultaneously and rapi^y. The method 
fonsisls in decomposing the organic material by heating it with 
concentrated sulphuric acid; the carbon is oxidized and the nitro- 
gen converted to ammonia which is retained as the sulphate, and 
afterward estimated in the usual manner by distillation (see 
A^TM()NIA). A weighed quantity of the material (0.5 to 5.0 g.) 
is placed in a long-neck^, pear-shaped flask of 500 c.c. capac- 
ity, 20 c.c. of concentrated sulphuric acid are added, the flask 
is clamped in an inclined position and the contents heated gradu- 
ally to avoid frothing. After the acid has been boiling for about 
IS minutes, xo g. of potassium sulphate are added, and the heat- 
ing is continued until the contents of the flask arc clear and a 
faint straw colour. In cases of not easily oxidizable materials, 
small quantities of certain metallic salts such as copper or mer- 
curic sulphate or mercurous iodide may be added. Finally the 
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cold rad liquid is transferred, with the washings of the flask, into 
the distilling flask of an ammonia distillation apparatus; after the 
contents of the flask have been made alkaline, the ammonia is dis- 
tilled into a measured volume of standard sulphuric acid and 
estimated by titrating the excess of acid. 

The Kjeldahl method can also be applied to the analysis of 
pure organic compounds, provided that those compounds wliich 
contain nitrogen combined directly with oxygen or with nitrogen 
as in nitro-, nitroso-, azo- or diazo-compounds or hydrazines, 
undergo a preliminary reducing operation. 

Estimation of Halogens , — The estimation of halogens involves 
the complete decomposition of the compound, with the conver- 
sion of the halogen dement into the hydracid or one of its salts, 
which is subsequently precipitated and estimated as the silver 
salt, (a) Liebig’s is the oldest method and the one applicable to 
the largest number of organic compounds. It consists in decom- 
posing a weighed quantity of the compound by heating it to red- 
ness with a large excess of pure lime in a glass tube sealed at one 
end, plunging the hot tube into cold water, dissolving the lime and 
caldum halide in cold dilute nitric acid, filtering, and estimating 
the halogen acid in the filtrate in the usual manner. Piria and 
Schiff modified the method in the direction of shortening the time 
of the operation, by replacing the lime by a mixture of lime and 
sodium carbonate, and the glass tube by two nickel crucibles, the 
smaller one containing the mixture of the substance being inverted 
in the larger, and the annular space between the two filled with 
the lime and sodium carbonate mixture. ( 2 ^) Stepanoff’s method, 
as modified by Bacon, is applicable to compounds in which the 
halogen is readily eliminated as hydracid by hydrolysis or by re- 
duction. It consists in heating a weighed quantity of the com- 
pound with sodium and alcohol, and estimating the sodium halide 
in the resulting solution, (c) The method of Carius, as modified by 
Kuster, is the one most generally employed; it consists in the de- 
structive oxidation of a weighed quantity of the compound (about 
0.2 g.) by means of fuming nitric acid (2 c.c.) in the presence 
of silver nitrate in a sealed tube at a temperature of 
C. 

The halogen is converted into the silver salt and is weighed as 
such. 

Estimation of Sulphur , — ^The estimation of sulphur in organic 
compounds involves the destructive oxidation of the substance 
whereby the sulphur is converted to sulphuric acid and weighed 
as the barium salt. The two methods in general use are: — (a) 
The method of Carius, in which the operation is carried out as in 
the preceding case, no silver nitrate is required, but as the ozida<^ 



Fie, B.— APPARATUS FOR ABSOLUTE METHOD (DUMAS) W E8TIMATIOH OF NITROOCN IN AN ORGANIC COMPOUND 
A KNOWN WEIGHT OF THE COMPOUND IS HEATED WITH COFFER OXIDE IN A CURRENT OF CARBON DIOXIDE; THE NITROGEN EVOLVED IS COLLECTED OVER 
* strong SOLUTION OF POTASSIUM HYDROXIDE AND THEN MEASURED IN A EUDIOMETER TUBE 
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tion is facilitated by the presence of a small quantity of bromine, 
a crystal of potassium bromide is placed in the tul)e containing 
the comfK)und. The contents of the tube are diluted with water, 
the nitric acid removed by evaporation and the sulphuric acid 
precipitated and weighed as the barium salt, (b) The method of 
Asboth, in which the oxidizing agent employed is a mixture of 
sodium peroxide (three parts) and sodium carbonate (two parts). 
A weighed quantity of the substance (0.2 to 0.5 g.) is mixed with 
about T5 g. of the oxidizing mixture in a nickel crucible which is 
then carefully heated until the contents become liquid. When 
cold, the melt is extracted with water, and the soluble sulphate 
estimated in the usual manner. 

Estimation of Phosphorus. — Organic compounds containing 
phosphorus arc oxidized by fuming nitric acid, by concentrated 
nitric acid and iMitassium permanganate, or by chromic and sul- 
phuric acids. The resulting phosphoric acid is precipitated as am- 
monium phosphomolybdate, and subsequently weighed as mag- 
nesium pyrophosphate. 

Estimation of Metals in the Salts of Organic Acids and Bases. 
Gold, silver and platinum in organic s^ts are weighed as the me- 
tallic residue left after the organic material has been destroyed by 
igniting a weighed quantity of the dry salt in a platinum or silver 
crucible. Sodium, pota.ssium, barium and calcium salts are de- 
composed by igniting a weighed quantity of the dry salt in the 
presence of pure sulphuric acid and weighing the sulphate of the 
metal. 

Modern Modifications. — ^Thc methods described for the ulti- 
mate analysis of organic compounds leave nothing to be desired 
on the score of simplicity and accuracy, but many of them are 
vcr>' tedious in operation, and the modifications that have been 
introduced aim at reducing the time required for the analysis. The 
earlier attempts were directed toward the emi)lo3mient of more 
vigorous oxidizing agents than copper oxide, and of these the use 
of oxygen in the presence of a conUict substance (Kopfer. 1H76) 
has been employed with singular success by Dennstedt. He uses a 
platinum contact material, heated to bright redness, and passes 
the vapour of the substance over it in a rapid stream of oxygen. 
The carbon dioxide and water are collected and weighed in the 
usual manner. If the compound contains nitrogen, chlorine, bro- 
mine or sulphur, a boat containing lead peroxide heated to 320*" C. 
is placed in the rear part of the combustion tube; this serves to 
break up any oxides of nitrogen that may be formed, and at the 
same time to absorb quantitatively the <^orine, bromine or sul- 
phur, which can be estimated subsequently by the usual gravi- 
metric methods. If iodine be present this can be retained by 
molecular silver contained in a second boat placed in the rear 
of the first. 

Later modifications have aimed at reducing the time required 
for a combustion by a corresponding reduction in the amount of 
material analyzed and the magnitude of the apparatus employed, 
and the microanal3rtical methods devised by Ptegl, Dubsky, Funk 
and others are now fairly extensively employed in schools of or- 
ganic research. 

Using 5-15 mg. of the substance, a carbon and hydrogen estima- 
tion can be completed within an hour. 

H. ter Meulen and his school have recently described new 
methods for the ultimate analyses of organic compounds which 
include the direct estimation of oxygen. The analyses are carried 
out by the combustion (oxidation), or the destructive hydrogen- 
ation method, usually with the help of catalysts. The operations 
can be conducted with great rapidity, as about 50 mg. of the com- 
pound are employed in each estimation, and many of the final 
operations are volumetric instead of gravimetric. Thus nitrogen 
is reduced quantitatively to ammonia and estimated by titration; 
the halogens are reduced by hydrogen containing ammonia to the 
ammonium halide and estimated volumetrically by the Volhard 
method. 

BzBLiooaAraT.— I. F. Thorpe and M. A. Whiteley, A Student's 
Manual of Organw Chemical Analysis (1926). Fuller treatises are 
H. Meyer, Analyse und KonstUutionsermUtlung Organische Verbin^ 
dungen, 3rd ed. (1916) ; G. Lunge, Technical Methods of Chemical 
Andyds, 6 voL and ed. (1924); J. Houben, Die Methoden der 
Orgamschen Ckamk, 3rd ed. (Leipzig, 1925). (M. A. W.) 


GAS ANALYSIS 

The field of gas analysis in a broad sense embraces the sam. 
pling and determination of all types of gaseous substances. The 
purpose of such analyses are many and varied. The following are 
a few typical examples: (x) evaluation of toxicity hazard of a 
particular gas, such as carbon monoxide in a veldcular tunnel* 
(2) determination of the composition of (a) fuel gases to ascer- 
tain heating value or for control of plant operations, (b) flu(> 
gases to evaluate efficiency of combustion, (c) exhaust gases from 
internal-combustion engines to establish proper carburettor ad- 
justment for maximum efficiency, and (d) mine gases to evaluate 
explosion hazard and quality of air; and (3) determination of 
products of combustion of various types of materials to ascertain 
toxic constituents formed. 

Numerous procedures and many types of specialized equipment 
have been developed for the determination of the various kindb 
of gases which occur under widely different conditions. The 
methods in general are based on chemical reactions or measure- 
ment of some specific property by physicochemical means. 

The chemical reaction most commonly used is absorption of a 
specific ga.seous constituent in a suitable liquid absorbent. Tlie 
amount of gas present may then lie estimated by (1) mea.suring 
the reduction in the volume of the sample due to absofrption ut 
the constituent, (2) titration of the absorbed gas with suiuble 
reagent as acidimetric or iodometric determinations, (3') colori- 
metric comparison with standards, and (4) weighing of a pre- 
cipitate such as barium carbonate. 

Physicochemical measurements are made with such instrunicnt> 
as the interferometer, thermal conductivity apparatu.s. infra-red 
absorption spectrograph, mass s^iectrograph, combustible gas in- 
dicator, and many other indicators and recorders usually de- 
signed for the determination of a single gas. 

This discussion is confined to typical conventiqpal ga.s analy.sic 
mcthod.s and does not include discussion of such apparatus as the 
Van Slyke, Warburg-Barcroft and other specialized equipment 
which has been developed for a particular application or field 01 
work as gas analysis in biological investigations. 

Gas Volumetric Metho^b^ — ^Virtually all conventional gas- 
analysis methods are based on the successive absorption of some 
constituents with suitable absorbents and combustion of other 
constituents. The volume of each gas removed is then deter- 
mined by (i) measuring the change in volume at constant pres- 
sure and temperature or (2) measuring change in pressure at 
constant volume and temperature. 

Apparatus used in the United States is designed to measure 
change in volume, whereas in England change in pressure is more 
commonly measured. 

The Van Slyke apparatus used for determination of blood gases 
is also based on the principle of measuring change in pressure. 

Two basic procedures are used to absorb the gases, one in 
which the absorbent is confined in a vessel or pipette into which 
the gas is passed for absorption, and the other in which the 
absorbent is added to the gas in the burette or auxiliary vessel. 
The absorbent in the pipette is used to analyze a number of 
samples, whereas the absorbent added to the burette or auxiliary 
vessel is used only once. 

The Hempel, Orsat, and Haldane apparatus are examples of the 
former, and the Elliott and Morehead are examples of the latter. 
In the Hempel apparatus the burette and pip^te arc sejwraic 
The appropriate pipette is connected to the burette for each spe- 
cific constituent 

In the Orsat and Haldane apparatus a aeries of pipettes is ^ 
curely attached to the burette through a manifold to make an in- 
tegral unit . 

As a discussion of all types and modifications of 
which have been designed utilizing these piinciides would be 
voluminous, only typical examples are dwrib^. 

Orsat of Gao-Analy^ AroBnkttia.^The Orsat w 
of gas-analysis apparatus is more commonly vaed than any 

It is designed for various applications that range from s 
compact portable types with only one or two pipetta to 
laboratory models having a half dozen or more pdpettes. 
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The Orsat type of gas analysis apparatus (see fig. 6) consists 
es«ientially of: (x) burette, (2) pipettes, (3) copper oxide tube, 
(4^ confining liquid, (s) compensator tube and (6) a water 
jacket for the burette and compensator tube. The burette is a 
cylindrical glass tube of 100 ml. capacity with carefully cali- 
brated graduation marks to permit reading of gas volumes to a 
fraction of a milliliter. The burette is closed at the top with a 
stopcock, and the bottom is connected by a rubber hose to a 
reservoir for the confining liquid. The confining liquid may lie 
water, a salt solution or mercury. As gases may dissolve in water 
or aqueous solutions, mercury is preferred and usually is em- 
ployed in laboratory apparatus. Acid water or salt solutions are 
usually employed in portable units. The number and type of 
pipettes depend on the type of work to be done, but laboratory 
models usually have pipettes for the removal of carbon dioxide, 
illurninants, oxygen, carbon monoxide and for slow combustion 
of methane and ethane. The copper oxide tube is for the oxida- 
tion of carbon monoxide and hydrogen. The confining liquid not 
only confines the gas in the burette but also serves to draw the 
sample into the burette and forces it into the pipettes or copper 
oxide tube as required. Since the results of the analyses are based 
on change in volume due to absorption or combustion, it is 
essential that no changes in volume of sample occur due to 
changes in temperature, atmospheric pressure or water vapour. 
Tlic water jacket surrounding the burette and compensator tube 
$er\Ts to control the temperature. Changes in pressure and water- 
vapour content due to slight changes in temperature are con- 
trolled by the compensator and by having a small amount of water 
on the mercury in the burette and in the compensator tube. 

Analysis of Fuel Gas^ — ^The use of the Orsat-type gas- 
analysis apparatus for the analysis of a fuel gas offers a typical 
example of the application and technique of gas analysis. The 
analysis of a fuel gas may require determination of the following 
constituents: carbon dioxide, illurninants, oxygen, carbon monox- 
ide, hydrogen, methane, ethane and inert gases, mainly nitrogen. 
Illurninants include a number of unsaturated hydrocarbons, such 
a.s ethylene, propylene, butylene, benzene, toluene and acetylene. 

Since the constituents are removed one at a time it is neces- 
sary that the absorbent used for the first constituent does not 
remove any of the other components. In other words, the order 
of removal of constituents is imp>ortant and is fixed by the 
reagents used. 

The following is the order in which the gases are usually deter- 
mined and the reagents or reactions which are commonly used 
for the determination of the various gases: 

(1) Carbon dioxide Absorbed with potassium hydroxide 

(2) Illurninants Absorbed with fuming sulphuric add 

(3) Oxygen Absorbed with alkaline pyrogallate 

(4) Carbon monoxide Absorbed with acid or ammoniacal 

cuprous chloride and cuprous sul- 
phate-beta naphthol. Also determined 
by oxidation with heated copper oxide 
or by slow combustion with heated 
platinum spiral 

(5) Hydrogen Determined by oxidation with heated 

copper oxide or by slow combustion 
with oxygen 

(6) Methane Determined by slow combustion with 

oxygen 

( 7 ) Ethane Determined by slow combustion with 

oxygen 

W Nitrogen and Estimated by difference. Not deter- 
otber inert gases mined directly 
potassium hydroxide solution is prepared by dissolving 30 
S' of KOH in 100 ml of distilled water. Sodium hydroxide also 
be used; but it has the disadvantages of greater chemical 
action on the glass, and it forms a bicarbonate precipitate more 
fcadily than potassium hydroxide. The fuming sulphuric wid 
IJoen fresh should contain 20% to 25% free sulphur trioxide, 
romine water (prepared by dissolving bromine in water until 
excess of liquid bromine remains in the bottom of the pipette) 
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also may be used to absorb illurninants, but diould not be used 
when mercury is used as the confining liquid. Alkaline pyrogallate 
is prepared by dissolving 50 g. of pure pyrogallic acid in 150 ml. 
of distilled water, and mixing with a solution containing 1,200 g. 
of potassium hydroxide in 800 ml. of water. The mixture should 
be immediately protected from the air. Oxygen may be absorbed 
by other reagents such as white phosphorus, chromous chloride 
or acetate, and sodium hydrosulphite. There arc objections to the 
use of these reagents and therefore alkaline pyrogallate is usually 
employed. For the absorption of carbon monoxide, add cuprous 
chloride (450 g. of chemically pure cuprous chloride dissolved in 
2,500 ml. of concentrated C.P. hydrochloric acid) is frequently 
used, but cuprous sulphate beta-naphthol is being used more than 
in the past. The latter is prepared from cuprous oxide, 20 parts; 
sulphuric acid, 200 parts; water, 25 parts; and beta-naphthol, 25 
parts. 

Analytical Procedure.^ — ^Before starting an analysis, the ap- 
paratus should be checked to be sure tliat it is in proper operat- 
ing condition. It should be tested for leaks to assure that the 
sample is not lost or diluted with air. A small amount of water 



Fig. 6.--OR8AT-TYPE 6A8.ANALYftIS APPAXATUS. A. ELECTXIC rUUIACI 
FOR COPPER OXIDE YUBE; B. COPPER OXIDE TUBE; C. ABSORPTIOR WU 
PETTE8: D. COMBUfTlON PIPETTE; B. LEVELUNO BULBBl P. WATER 
JACKET; 0. BURETTE; H. COHPBIIBATINB TUBBl, U RNBORraTH Jl, 
SWITCHES 
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should be placed in the burette and in the compensator tube. 
The air in the compensator tube should be adjusted to atmos> 
phcric pressure. The capillary tubes of the manifold through 
which the sample is passed to the pipettes and copper oxide tube 
should be swept free of air by drawing a sample of air into the 
burette, absorbing the oxygen in the alkaline pyrogallate solution, 
and then passing the residual inert gas through the apparatus. 

To obtain a sample for analysis, the mercury reservoir or level- 
ling bulb is raised to free the burette of air. The burette is then 
connected to the gas sample container with capillary tubing and 
the levelling bulb lowered to draw the sample into the burette. 
The stopcock at the top of the burette is closed and the volume 
of gas in the burette is read at atmospheric pressure by adjusting 
the mercury in the levelling bulb and burette to the same level. 
The analyst is now ready to proceed with the analysis. 

Carbon Dioxide , — ^'Fhe stopcocks are aligned so that the sample 
can be forced, by raising the ievelling bulb, from the burette into 
the pipette containing the potassium hydroxide. The levelling 
bulb is alternately lowered and raised in order to pass the sample 
back and forth from the burette to the pipette. This procedure 
facilitates absorption of the carbon dioxide which should be com- 
pletely removed after four or five passes into the pipette. The 
levelling bulb is finally lowered until the potas.sium hydroxide 
reaches a mark on the capillary at the top of the pipette. The 
stopcock to the pipette is then closed and the volume of gas in 
the burette read as previously described. The decrease in volume 
is due to removal of carbon dioxide as the other constituents are 
not absorbed. If tlie original volume of the sample was loo ml., 
and after removal of carbon dioxide 98 ml., then the amount of 
carbon dioxide present in the sample was 2 ml. or 2 parts in 100, 
that is, 2% by volume. 

Illuniinants , — The stopcocks are now aligned so that the sam- 
ple can be passed into the pipette containing the fuming sulphuric 
acid. The sample is passed into the pipette three or four times as 
described for carbon dioxide. However, before reading the vol- 
ume, the sample is passed once or twice into the potassium 
hydroxide pipette to remove any sulphur trioxide vapours re- 
moved from the fuming sulphuric acid. The volume of the resid- 
ual gas is then read on the burette. If the reading is 95 ml., then 
3 ml. (98 minus 95) or 3% illuminants are present. 

Oxygen , — ^Thc procedure described for carbon dioxide and 
illuminants is repeated, passing the sample into the pipette con- 
taining the alkaline pyrogallate 6 to 12 times depending on the 
concentration of oxygen in the sample. If the burette reading has 
decreased from 95 to 94 ml., then the sample contains z ml. or 
1% oxygen. 

Carbon Monoxide , — ^The procedure used for the previous con- 
stituents can be used for determining carbon monoxide by passing 
the sample five or six times into a pipette (not shown in fig. 6) 
containing one of the absorbents for carbon monoxide. The per- 
centage present is calculated in the same way as carbon dioxide. 

Carbon monoxide also may be determined by oxidation with 
copper oxide as described below. 

Hydrogen and Carbon Monoxide . — ^The stopcocks are aligned 
so that the residual sample can be passed through the copper 
oxide tube which is heated by means of a small furnace to from 
290 to 3 TO** C. The sample is passed through the copper oxide 
tube slowly (about 10 ml. per minute) and returned to the 
burette. This operation is repeated and the contraction in volume 
noted. The carbon dioxide produced by the oxidation of carbon 
monoxide is then determined as described previously for carbon 
dioxide. The reactions which take place are as follows: 

H2 + CuO « H2O + Cu 

CO + CuO » CO2 + Cu 

Thus for hydrogen there is a decrease in volume equal to the 
amount of hydrogen in the sample since the water formed con- 
denses and occupies a negligible space. The carbon monoxide pro- 
duces an equal volume of carbon dioxide and therefore no change 
in volume. The volume of hydrogen in the sample equals the con- 
traction of the sample after oxidation and the volume of carbon 
monoxide is equal to the volume of carbon dioxide produced. 


Methane and Ethane . — ^At this stage in the analysis the re* 
sidual gas may consist of methane, ethane and inert gases, mainly 
nitrogen. Since methane and ethane require oxygen for combus- 
tion, it is necessary to add oxygen. The residual gas is stored in 
the potassium hydroxide pipette and an excess of oxygen nece.s- 
sary for combustion of the methane and ethane is carefully mca.s. 
ured in the burette. The oxygen is passed into the combustion 
pipette and the residual gas returned to the burette. The platinum 
spiral at the top of the combustion pipette is heated electrically 
to a bright yellow and the residual gas passed slowly (about 10 
ml. per minute) into the combustion pipette. Methane and 
ethane are oxidized to carbon dioxide according to the following 
equations: 

CH4 + 2 O 2 * CO2 + 2 H 2 O 
2C2Ha + ^ 0 % ■■ -+■ 6H|0 

On the basis of these reactions, the percentages of methane and 
ethane can be calculated as follows: 


Per cent of ethane 
Per cent of methane 


( 2 X carbon di ox ide — contraction) x lo o 
1.5 X ml. sample taken 
(carbon dioxide — 2 X ethane) X 100 
ml. sample taken ’ 


The sum of the percentages of all the constituents determined 
is then subtracted from 100 and the remainder is the pe^entage 
of nitrogen or inert gas in the sample. 

In pre.senting the analytical procedure, only the basic steps 
have been described and no attempt has been made to incor- 
porate numerous minor steps that are necessary to obtain accurate 
results. 

To do so would require lengthy details which would add little 
and at the same time make it difficult to follow the general outline 
of the procedure. 


Typical Values for Individual Constituents of Several Kinds of Fuel Gas 


Kind of gu 

Carbon 

dioxide 

niumi- 

nants 

Oxygen 

Carbon 

mon- 

oxide 

Hydro- 

gen 

Meth- 

ane 

Ethane 

Nitrr 

sen 

Natural 






8s..< 

13-5 

i.f) 

Blast furnace . 

10.8 



sB.e 

0.8 

60.2 

Producer . 

S-6 


04 

3$.4 

i5.a 



530 

Coal . . . 

3 .T 

S .3 

0.4 

B.a 

50.S 

38.6 


ft.o 

Blue (water) . 
Carburetted 

S-a 

0.6 

41.S 

48.7 


•• 

3-6 

water . 

a .7 

0.a 

0.7 


3 . 5 .a 

”1 

30.6 


6.3 

Coke oven 

1.9 

3.5 

0.3 

53.5 


4 .« 


Information on the oompoeition of a fuel gaa can be oaed In varioue ways, for enmplr, 
calculation of beating value and specific gravity of the gaa, data which are essential tor 
the safe and eflkient utilisation m gaseous fueb. 


Haldane Apparatui. — Another gas volumetric apparatus 
widely used for the analysis of mine atmospheres and samples 
that contain small quantities of carbon dioxide, combustible gases 
and oxygen, with an accuracy greater than that obtainable with 
the apparatus of the type previously described, is known as the 
Haldane apparatus. The basic principles of the apparatus and 
procedures are the same as for those of other gas volumetric 
methods of analysis. The conventional apparatus consists of a 
water- jacketed burette and compensator, two absorption and one 
combustion pipettes. The burette consists of an ungraduated bulb 
at the top having a volume of 15 ml. and a stem with a volume 
of 6 ml. graduated to o.oi ml. Samples to be analyzed must not 
contain an explosive mixture of combustible gases, and there must 
be sufficient oxygen in the sample to bum completely all the com* 
bustible gases. Carbon dioxide is removed first, then the com- 
bustibles (methane, hydrogen and carbon monoxide), and finally 
oxygen. The oxygen determined is that remaining after corobu^ 
tion, and therefore it is necessary to add the amount consume 
by the combustion. 

Calculation of results is essentially the same as for the Orsat type 
of apparatus. „ 

Bone-Wheeler Gas Analysis Apparatusv— The oon 
Wheeler gas-analysis apparatus is used to a considerable * 
England. Its use in the United States is very limited. 
paratus is based on the principle of measuring change in pres 
at constant volume. Instead of removing the gases in a sen 
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pipettes fh^ are removed in a single absorption vessel. The 
reagent for a single constituent is added to the vessel and the gas 
removed, and the change in pressure at constant volume meas- 
ured. The reagent for that gas is then removed from the absorp- 
tion vessel and the reagent for the next gas added to the absorp- 
tion vessel. In other words, instead of using a pipette in which a 
constituent can be removed from a number of samples, a small 
amount of new reagent is used for each constituent and is then 

discarded. 

Although it has the advantage of requiring a small sample and 
is independent of the atmospheric pressure, disadvantages in op- 
erative procedures have prevented its wide application. 

Samplings — ^It is not within the scope of this article to dis- 
cuss in any detail the various methods of collecting gas samples. 
l:)()wever, regardless of refinements and care in analytical pro- 
cedures no analysis can be more accurate than the sample. There- 
fore. it is of the utmost importance that the .sample be properly 
taken and handled so that there is no possibility of contamination. 

RniuoGRAPHY. — G. A. Burrell and F. M. Seibert, “Sampling and 
Kxaminalion of Mine Gases and Natural Gas,” U.S. Bureau of Mines 
Bulletin lQ 7 , revised by G. W. Jones (1926) ; American Gas Associa- 
tion, Cas Chemists* Handbook, 3rd ed. (1929) ; V. J. Allieri, Gas 
Analysis and Testing oi Caseous Materials (1945)- (H. H. Sx.) 

MICROANALYSIS 

Chemical analysis becomes chemical microanalysis when the 
quantities of substance handled, examined, or measured are sig- 
nitjcantly (ten or more times) smaller than customary. Depend- 
ing upon the reduction factor, one speaks of semimicro, micro or 
ullvamicro procedures or methods. Since these terms convey no 
definite meaning, it appears preferable to follow Friedrich Emich’s 
suggestion and to speak of a centigram, milligram, microgram, 
etc., scale so as to indicate the amount of material under investi- 
gation. 

The emergence of microchemistry and microanalysis as a sep- 
arate discipline wras the result of the teachings of Emich who, 
about 1893, started a systematica] development of micromethods 
of rhcTnistr>' by embarking on a study of all kinds of chemical 
expeiiiiientation on an ever increasingly small scale. It may be 
said that the chemistry with which we are familiar is essentially 
indei^endent of the scale of experimentation as long as approxi- 
mately 1,000,000 molecules or approximately io““ g. *0.0000001 
m7 (milligammas), (i gram* 1000 mg.; i mg.* 1000 7; 17* 
1000 m7) of material are taking part in the reaction. Conse- 
quently. only the technique of handling, observation, and meas- 
urement must be changed with the scale of working. Emich devel- 
oped micromethods of chemistry not only for the purpose of 
qualitative and quantitative analysis, but also for preparatory 
work, physicochemical studies and lecture demonstration. 

Since most of our information regarding matter is derived 
from visual impressions, the microscope must be employed when- 
fver the amounts of material become so small that the unaided 
eye can no longer be relied upon to report satisfactorily appear- 
ances and direct tools. The microchemical balance, originally de- 
signed by W. H. Kuhlmann in Hamburg, was drafted for service 
in microanalysis mainly because of its large carrying capacity of 
20 g , which is required for the weighing of the absorption tubes 
of organic combustion analysis. A variety of microbalances with 
Kiims of vitreous silica and using different principles for weigh- 
ing (elasticity and torsion forces, buoyant effect, electromagnetic 
attraction were designed by E. Salvioni, W. Nemst, B. D. Steele 
and K. Grant, R. W. Gray and Sir W. Ramsay, H. Petlcrsson, F. 
W- Aston, F. Emich and later by O. H. Lowry, H. V. Neher, P. L. 
^irk with R. Craig, J. E. Gullberg and R. Q. Boyer, H. M. Barrett, 
A W. Bimie and M. Cohen, C. H. Wilson and H. M. El-Badry, 
®tid F. C. Edwards and R. R. Baldwin for studies on very small 
Qtiantities of material. Microscope and microbalances occupy a 
prominent position in microaiialysis, but their role as necessary 
^ools is incidental. 

l^etermiuation of the rate of radioactive decay, spectroscopy, 
spectrophotometry, colorimetry, liuorimetry, nephelometry, po- 
^ography, chromatography and microbiological assay methods 
possess in certain instances high specificity and extraorinary sen- 


dtivity so as to give them a supreme position for the determina- 
tion of trace constituents. Application of these methods on a 
small scale gives a further increase of their efficiency, and truly 
amazing limits may be obtained. Spectrophotometric measure- 
ments as performed by Paul L. Kirk with the use of a cell two 
millimetres in diameter and five centimetres long attain a sensi- 
tivity of 0.1 m7. A. E. Mirsky and A. W. Pollister have per- 
formed colorimetric measurements in the microscopic image of tis- 
sue thin sections, and they were able to measure as little as 0.0001 
m7of tyrosine. Small-scale performance of microbiological assay 
allows accurate estimations of quantity with less than one milli- 
gamma of certain substances. 

Also simple analytical test tube tests may be given sensitivities 
from o.ooox to 0.00001 m7 or io*’“ to io~‘^ g. by performing 
them with the use of micromanipulators under the high-power 
microscope. In genera], one may state that the development of 
chemical microtechnique is now sufficiently advanced to permit, 
at least theoretically, performance of any analytical task on as 
small a scale as becomes necessary or seems desirable on the 
basis of practical considerations. 

^ Microchemical methods are continuously gaining importance 
since all branches of research are by necessity turning to the 
study of increasingly smaller detail in their quest for final an- 
swers. The effects of trace constituents have become of ever- 
growing interest in the study of living matter as well as in the 
perfection of industrial processes and products and in the main- 
tenance of all kinds of structures and equipment. In spite of the 
availability of especially suitable methods for the determir.'ition 
of traces, the co-operation of the microanalyst becomes increas- 
ingly desirable. In physiological and pathological studies on small 
animals as well as in the chemical laboratories of pediatric insti- 
tutes, all chemical work must be performed on a small scale, since 
large samples of body liquids cannot be taken without upsetting 
the existing conditions. Finally, the chemical investigation of dan- 
gerous materials such as explosives or highly radioactive materials 
becomes less hazardous when done on a sufficiently small scale. 

Qualitative Microanalysls.^ — Modem teacUng of inorganic 
qualitative analysis is done on a semimicro or centigram scale 
with the use of spot tests for confirmatory tests. In at least one 
instance the milligram scale has been adopted, and the con- 
firmatory tests are observed under the microscope. Schemes of 
analysis including rare elements have been tried on the centigram 
as well as on the milligram scale. A technique for efficient work 
on the microgram scale, with sensitivities from one to ten milli- 
gammas for the confirmatory tests, was developed during the 
late 1 930s. Most operations are performed under the low-power 
microscope with the aid of simple manipulators having rack-and- 
pinion motions. The technique may be readily acquired, and the 
vrork may be conveniently observed by large audiences, if micro- 
projection is used. The microgram technique is, of course, ap- 
plicable to general chemical experimentation, and it seems to have 
been used in the .study of the chemistry of small quantities of 
elements produced by the cyclotron or obtained as a consequence 
of atomic fission. Since most of the work is done by remote con- 
trol, the technique is especially attractive for work with highly 
radioactive matter. 

Since each element produces its own characteristic spectrum, 
an examination, by means of the spectroscope, of the flame or 
spark spectrum of a substance reveals the identities of the ele- 
ments present. The delicacy of the method transcends that of the 
most sensitive chemical reactions. The presence of one-hundred- 
thousandth part of a milligram of lithium may be revealed by 
means of the spectroscope; or, again, five hundred-thousandths of 
a milligram of the rare gas, neon, present in the atmosphere, may 
be detected. In this manner the metallic elements gallium, 
rubidium, indium, caesium and thallium were discovered. The ab- 
sorption spectra of many inorganic and organic substances are 
also characteristic, thus enabling the presence of these substances 
to be recognized. Examples are: copper sulphate; the blood pig- 
ments (haemoglobin and ox>’haemoglobin) ; and the porphyrins. 
{See Spectroscopy.) 

Far more widely employed, however, are the purdy chemical 
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methods which depend upon the production, on the addition of re- 
agents to the sample or to its solution, of colorations or of colour 
changes; of precipitates having characteristic odour, colour or 
crystalline form; or of gases or liquids which can be distilled 
over and identified. These tests, many of which are very delicate, 
may be specific for particular compounds, radicals or elements; 
or for groups of these. Thus, the presence of x part of copfier in 
100.000,000 parts of water is shown by the blue colour produced 
on the successive addition of alcoholic hydrogen peroxide and 
guaiacum resin in pyridine. The presence of i part of gold in 20,- 
000,000 parts of solution is revealed by the yellow coloration 
given with 0-tolidine. Prussic acid (i part in 2,000,000 of air) 
may be detected by means of the blue colour which it gives u|)on 
a test paper moistened with a solution containing o-tolidine, acetic 
acid and copper acetate. There are many hundreds of such tests, 
some of which are also quantitative. 

Schemes of organic qualitative analysis may be carried out 
on a centigram or milligram scale by means of microtechniques 
developed mostly by Emich and his co-workers. The obscr\'alion 
of schlicren for a criterion of purity was introduced by Etnich 
and may find increasing application. Ludwig and Adelheid Kofler 
in Innsbruck. Austria, originated a system for the identification 
of organic compounds in simple mixtures, which is based on the 
determination of melting points under the microscope. Their 
technique also furnishes information on polymorphism and iso- 
morphism. and it allows a quick survey of the melting point 
diagrams of mixtures. 

Quantitative Microanalyiii^-Complicated separations in- 
volving rare elements and followed by the determination of the 
isolated constituents have been carried out on the milligram scale. 
The most flexible technique of filtration is provided for such 
work by the use of Emich’s filterstick, an immersion filter con- 
sisting e.ssentially of a tube with a filter mat near its lower (im- 
mersed) opening. Any de.sirable material may be used for tube as 
well as for the filter mat. The foundation for gravimetric W’ork 
on a microgram scale has been laid by Emich’s systematic investi- 
gations on highly sensitive microbalances with beams of \itrcous 
silica. Little progress has been made beyond the performance of 
simple residue determinations and electrolytic precipitations. 

A systematic investigation of titrimetry, predominantly on the 
milligram scale, has been carried out by J. Mika. Titrimetric and 
colorimetric methods are, however, widely used on the microgram 
scale. A variety of burets have been developed for the purpose; 
some use the principle of the injection syringe, and others rely 
on the surface tension force originating in the fine tip to take 
the place of the stopcock of the customary buret. With the latter 
type it is possible to dispense and measure volumes of standard 
solutions down to 0.0002 cu.mm, by adopting the injection tech- 
nique of the microbiologist and performing the titration in the 
field of a microscope. 

Micromethods for the determination of density, some based 
on the use of pycnometers and some based on the principles of 
the floating and falling drop methods, have liecn applied to the 
determination of heavy water and to variou.s biochemical studies. 
Of the gasvolumetric and manometric procedures, the very sensi- 
tive technique of D. D. van Slyke has demonstrated its great 


versatility. An ingenious adaptation of the principle of the Car- 
tesian diver for gasvolumetric determinations on a microgram 
scale has been made by K. Linderstrom-Lang. 

The milligram and centigram procedures of organic elementary 
analysis (determination of carbon, hydrogen, nitrogen, oxvRen, 
sulphur, halide, phosphorus, arsenic, metallic constituents) have 
almo.st di.splaced the old macromethods, and the same hmy he 
said of the micromethods for the determination of the active 
groups in the molecule. Economy with regard to the materLil 
under investigation has become progressively more important as 
organic chemistry turned to the study of biochemical problems. 
The superiority of the micromethods in reliability and general 
efficiency is no longer questioned. The original methods of F. 
Pregl arc .still widely used with and without modifications. Micro 
adaptations of the tube filling of M. Dennstedt have been rec(>m< 
mended by A. Friedrich and S. Ingram. In general, there is a tend- 
ency toward mechanizing the work with the use of automatic 
furnaces. 

A brief outline of one of the most important processes is 
given below: 


Determination of Carbon and Hydrogen, — K weighed quantity 
(three to five milligrams) of the substance, placed in a ^mall 
platinum boat, is burned in a current of oxygen (dried b>- pasiiage 
through the tubc.s B and D) in the apparatus .shown in figure 7. 
The hard-glass tube, C, is 40 cm. in length, and contains a filling 
of chemicals (as indicated in the diagram) de.signed to arrest the 
escape of nitrogen, sulphur, halogens and other products which 
might vitiate the analysis. Tlie remaining gaseous products of the 
combustion, water and carbon dioxide, are sw'ept over with .lir. 
and are retained, respectively, in the tubes Ai and A2, which are 
weighed on the microbalance both before and after the experi- 
ment. From the gains in weight of these tubes, the amounts of 
hydrogen and carbon in the original material are calculated. The 
gas pressures at different points of the apparatus are carefully 
regulated, and the temperature of the lead peroxide is maintained 
at iSo** C!. by means of the external heating device shown at H. 
Practically all classes of organic substances may be analyzed with 
great accuracy in this apparatus. 

Micromethods for the analysis of small samifles of gases, orig- 
inally introduced by C. Timiriazeff and A. Kro^, have been vari- 
ously modified and refined for use in connection with chemical, in- 
dustrial, biological, and medical work. 
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CHEBflSTRY, APPLIED: see Chemical Engineering. 
CHEBINITZ, or Kemnitz, MARTIN (1522-1586), German 
Lutheran theologian, born at Treuenbrietzen, Brandenburg, on 
Nov. 9, 1522. He went (i 543 ) to the University of Frankfurt-on- 
Oder and then (1545) to the University of Wittenberg, where he 
heurd Martin Luther preach but was more attracted by Philipp 
Mflanchthon, who interested him in mathematics and astrology. 
IW practised astrology, and this recommended him to Albert Fred- 
erick, duke of Prussia, who made him his librarian (1550). Re- 
turning in 1553 to Wittenberg, he lectured on Melanchthon^s Loci 
Communes, his lectures forming the basis of his own Loci Theo* 
lofiin (published posthumously, 1591), an exposition of Lutheran 
theology. He moved to Brunswick on Dec. 15, 1554, to become 
coadjutor to the superintendent, Joachim Morlin. 

Against the Crypto-Calvinists he upheld the Lutheran view of 
the Eucharist in his Repetitio same doctrinae de Vera Praesentia 
(i5()o; in German, 1561). Other works include Theologiae 
Jouitarum praecipua capita (1562), an attack on the society's 
principles; Examen concilii Trideniini (four parts, 1567-73); 
and Corpus doctrinae Prutenicum (1567), drawn up in conjunction 
with Morlin. He resigned from his office as superintendent of 
Ikuii^wick in 1584, and he died on April 8, 1586. 

CHEMNITZ, a town of Germany, in the Land of Saxony, 
the caiutal of a governmental district, 50 mi. W.S.W. of Dresden 
and 51 mi. S.S.E. of Leipzig. Pop. (1939) 334*563. 

Chemnitz (Kaminizi) was originally a settlement of the Serbian 
Wend!^ and became a market town in 1143. Its municiiial consti- 
tution dates from the 14th century, and it soon became the most 
important industrial centre in the mark of Meissen. A monopoly 
of bleaching was granted to the town, and thus a considerable 
trade in woollen and linen yarns was attracted ; paper was made 
here, and in the i6th century the manufacture of cloth was very 
flourishing. In 1546 the Benedictine monastery, founded about 
ii.pl about 2 mi. north of the town, was dissolved. During the 
Thirty Years’ W\ir, Chemnitz was plundered by all parties and its 
trade was completely ruined, but at the beginning of the iSth 
. century it had begun to recover. Further progress was made dur- 
I ing the i()th century, especially after 1834 when Saxony joined 
the (ierman Zollverein. 

The town lies 950 ft. above sea, in a fertile plain at the foot 
01 the Erzgebirge, watered by the river Chemnitz, an affluent of 
the Muide. It is the chief manufacturing centre in the kingdom 
and ranks next to Dresden and Leipzig in point of population. 
It is well provided with railway communication, being directly 
connected with Berlin and with the towns of the Erzgebirge and 
^ogiland. The centre of the town is occupied by the market 
sqiwre, with the mediaeval Rathaus, now superseded by a modem 
building in the Post-strasse. The old inner town is within the old 
fortit'u.uions, and beyond lies industrial Chemnitz. There is an 
ancient Gothic church dedicated to St. James. To the northwest 
the town is the Gothic church of a former Benedictine mon- 
dating from 1514-1525, with a tower of 1897. The indus- 
of Chemnitz has gained for the town the name of “Saxon 
Manchester.” First in importance arc its locomotive and engineer- 
works. Next come its cotton-spinning, hosiery, textile and 
tfove manufactures. It also has considerable dyeworks, bleach- 
1 Dorics, chemical and woollen factories. The local communications 
by an electric tramway system, 
a favourite tourist centre for excursions into the 

CHElnjUG CANAL, a canal and lock system completed L 
I 33 > which connected the Susquehanna river with Seneca lake. 
Was 2^ mi. long and had 49 locks, which were built of wood. 

during the era after 1826 when many states started 
• mus inland water development projects. 
vMURGY is not so new as its name. The latter was in- 


maintained 
Chemnitz is 
l^zgebirge. 


vented in 1935 and is said to be derived from two Gredc words, 
the combination of which may be freely translated as “chemistiy 
at work.” Chemurgy, used in conjunction with the word “farm,” 
gives us “farm chemurgic,” which has been defined as “chemistry 
at work on the farm." 

The farm chemurgic movement rose in the United States be- 
cause of the distress caux'd by the enormous crop surpluses block- 
ing the farmers’ market in the late 1920s and middle 1930s. It 
was started in 1935 by a group of industrialists, agriculturists, 
and economists, who proposed to meet this problem in three ways: 

(1) By the discovery of new uses for established farm crops; 

(2) by the development of new crops to replace acreage already 
devoted to surplus crops; and (3) through Uie utilization ot farm 
wastes, better described as “farm residues.” 

In a broad general sense, under the present marketing system, 
nearly all agricultural crops enter into industry, but these nonnal 
industrial applications are based on the old agricultural standards, 
food, raiment and shelter. These uses have not been changed 
essentially since the middle of the 19th century and have only 
been made more complex by the coming of the industrial age and 
the departure of most agricultural industry from the farm. The 
substitution of the power loom for farm weaving and the replace- 
ment by the tin can of the home container do not mean that 
more wool, cotton, or farm produce are consumed than previously, 
but merely that they are used elsewhere and travel farther thu 
they did in the days when wool moved almost directly from the 
back of the sheep to the back of its owner. The controlling 
factors are financial rather than physical. 

Many factors contributed to the building up of the burden- 
some crop surpluses of the 1920s and 1930s. The advent of auto- 
motive vehicles and the departure of the horse left available for 
farm products of other kinds the 30,000,000 ac. in the United 
States formerly devoted to forage crops, while the markets for 
these products remained stationary or nearly so. The introduc- 
tion of the tractor greatly increased the productiveness of the 
farmer, while the development of high-yielding crop varieties and 
the extensive use of fertilizers led to a greater yield of crops per 
acre. Thus the farmers’ productivity increased while the tradi- 
tional uses for his products were either stationary or diminishing. 

With the beginning of the 20th century, the so-called indus- 
trial utilization of all agricultural raw materials for purposes 
other than those of foods and feeds began to receive the attention 
of many organizations in the United States, notably that of the 
U.S. department of agriculture. Much work was done on the man- 
ufacture of alcohol from starchy crops; on the introduction of 
new crops for fibres, alcohol, and oil; and on the production of 
paper and furfural from corn stalks, wheat straw, corncobs, and 
other agricultural residues. Most of these investigations were com- 
pleted on a laboratory and a pilot-plant scale and then aban- 
doned because of unfavourable economic values. Matters stood 
at this point when the farm chemurgic movement was started. 
Those interested in improving the situation of the farmer — bvai- 
nessmen, agriculturists and scientists — got together to form a 
committee. This committee mailed out invitations for a confer- 
ence of agriculture, industry, and science. The first meeting was 
held at Dearborn, Mich., in 1935. It resulted in the formation of 
the National Farm Chemurgic council, the central organization of 
the chemurgic movement in the United States. Its chief function 
by 1947 was to further and supervise the activities of local and 
regional groups interested in the advancement of chemurgic ob- 
jectives. These groups sponsor local and regional conferences at 
which the chemurgic possibilities of the area are discussed by rep- 
resentatives of agriculture, science and business. The discussions 
cover a great variety of fields, all the way from working indus- 
trial developments and new research achievements to highly spec- 
ulative suggestions for new crops. The result has been a distinct 
advance in state, industrial and government accomplishments ha 
>ehemurgy. In fact, it may well be said that the chemurgic move* 
ment is responsible for the biggest government venture in this 
field— the establishment of the four regional research laboratoriea 
of the U.S. department of agriculture. 

The background of the establishment of these laboratories is of 
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interest. 

The Bankhead-Jones bill, providing funds for additional re- 
search in the department of agriculture and the state agricultural 
experiment stations, became effective on July i, 1935. The U.S. 
Regional Soybean Industrial Products laboratory was set up under 
the provisions of this bill on July z, 1936. This was a real 
chemurgic laboratory, devoted primarily to finding new nonfood 
industrial uses for the soybean. Its success in the fields of paints 
and varnishes from soybeans, and plastics and fibres from soy- 
bean protein, led to the introduction in congress of a flood of 
other bills proposing the establishment of similar laboratories to 
do for other crops what soybean laboratory was doing for the 
soybean. 

This agitation culminated in an amendment to the Agricultural 
Adjustment act of 1938. lliis amendment led to the establishment 
of the four regional research laboratories, whose chief functions 
were to be the study of new uses for agricultural raw materials. 
These laboratories, sometimes known as the ^'chemurgic labora- 
tories,” were established with a great deal of care. The sites were 
chosen with a view to such facilities as water, sewage disposal, 
transportation and easy access to possible industrial co-operators. 
The buildings were designed according to the latest construction 
developments, including ample provisions for work on a semi- 
industrial scale. They cost, fully equipped, around $2,000,000 
each. Accommodations were planned for approximately 200 scien- 
tists and 100 auxiliary workers. The laboratories were located at 
Peoria, lil.; New Orleans, La.; Philadelphia, Pa.; and Albany, 
Calif.; and were appropriately named for the four points of the 
compass. 

The commodities to be studied were selected by a department 
of agriculture committee and were chosen primarily from among 
those agricultural products then in surplus. They were as follows: 
Northern laboratory: cereal crops, oilseeds of the area, agricul- 
tural residues; Southern laboratory: cotton, peanuts, sweet pota- 
toes; Eastern laboratory: dairy products, tobacco, apples, white 
potatoes, vegetables, animal fats and oils, hides, skins and tanning 
materials; Western laboratory: fruits, vegetables, alfalfa, wheat, 
poultry products. In those cases where duplication of effort, re- 
sulting from the assignment of similar commodities to two labora- 
tories, was thought possible, special care was taken in the arange- 
ment of the research program. 

In due course, the laboratories were constructed and staffed, and 
work was begun on the commodities assigned to them. A number 
of important discoveries have been made and the use of agricul- 
tural commodities and their by-products has been greatly ex- 
tended. For instance, the work of the Northern Regional Research 
laboratory on penicillin led to the additional use of 8,000,000 lb. 
of milk sugar and 12,000,000 lb. of corn steep liquor annually. 
The Eastern Regional Research laboratory has produced rutin 
from buckwheat, an accomplishment which was expected to lead 
to the planting of more than 50,000 ac. annually in buckwheat. 
(Rutin is a yellow substance, chemically a glucoside. In powder 
form it has proved beneficial in clinical tests for reducing the 
fragility of capillary blood vessels that accompanies some types 
of high blood pressure.) 

The emphasis laid on government research in the preceding 
paragraphs should not be allowed to obscure other chemurgic 
investigations. Some of the agricultural experiment stations in 
the U.S. were engaged in such studies and there were many indus- 
trial organizations working on uses of agricultural commodities in 
fields quite apart from food, raiment and shelter. An outstanding 
illustration is found in the announcement of one large commercial 
organization that it had worked out processes by which 2,000,000 
lb. of corncobs would be used annually as the basis for the manu- 
facture of nylon. However, the basic elements of the process for 
the manufacture of furfural, an important step in this industrial 
sequence, were discovered in the department of agriculture in 
1920. All of which demonstrates that chemurgy is an established 
iii^uence in agricultural research. 

As chemurgy develops further, it can and will have an out- 
standing influence on national economy in the U.S. No nation can 
live indefinitely on its capital and avoid bankruptcy. Agricultural 


commodities are reproducible and rqiresent income rather than 
capital. 

A nation which uses them largely in industry is simultaneously 
conserving its other resources, lliis is only one of the lessons 
of chemurgy. (H. T, H.) 

See Wheeler McMillcn, New Riches from the SoU (XQ46). 

CHENAB, one of the “Five rivers” of the Pimjab, Pakistan 
(the Greek Acesines). It rises in the snowy Himalayan ranges of 
Kashmir, enters Pakistani territory in the Sialkot district, and flows 
through the plains of the Punjab, forming the boundary between 
the Rechna and the Jech Doabs. Finally it joins the Jhelum at 
Trimmu. 

The Chenab colony, resulting from the success of the Lower 
Chenab canal in irrigating the desert of the Bar, was formed out 
of the three adjacent districts of Gujranwala, Jhang and Mont- 
gomery in 1892. It lies in the Rechna Doab between the Chennl) 
and Ravi rivers in the northeast of the Jhang district, and includes 
an irrigated area of more than 2,500,000 ac. The principal town is 
Lyallpur (pop. 1941, 69,930) called after Sir J. Broadwood Lyali, 
lieutenant governor of the Punjab. It is now an important trade 
centre, and gives its name to a district with an area of 3,224 .sq.m!, 
and a population (1941) o£ 1,396,305. The Lower Chenab canal 
is now supplied with water from the Jhelum through the Upper 
Jhelum Canal, and the Chenab water is utilized for the upper 
Chenab canal. 

This canal, opened in 1912, which has 173 mi. of main canals 
and distributaries, and irrigates more than 500,000 ac., formb part 
of the great Triple canals project. 

ch£nedoll£, chakles julien lioult de 

(1769-1833), French poet, was born at Vire (Calvados) on 
Nov. 4, 1 769. He early showed a vocation for poetrj', but the 
outbreak of the Revolution temporarily diverted his cnerg)* 
Emigrating in 1791, he fought two camptiigns in the army of 
Conde, and eventually found his way to Hamburg, where he met 
Antoine de Rivarol, of whose brilliant conversation he left an 
account. He also visited Mme. de Slacl in her retreat at Coppet. 

On his return to Paris in 1799, Franqois Chateaubriand 

and his sister Lucille (Mme. de Caud), to whom he became deeply 
attached. After her death in 1804, Chenedoll6 returned to Nor- 
mandy, where he married and became eventually inspector of the 
academy of Caen (1812-32). With the exception of occasional 
visits to Paris, he spent the rest of his life in his native province. 
He died at the chiteau de Coisel on Dec. 2, 1833. 

He published his Ginie de Vhomme in 1807, and in 1820 hi< 
fJudes poitiques, 'which had the misfortune to appear short!) 
after the Miditations of Alphonse Lamartine, so that the authoi 
did not receive the credit of their real originality. 

Chenedoll6 had many sympathies with the romanticists, am 
was a contributor to their organ, the Muse frangaise. His othe 
works include the Esprit de Rivarol (z8o8) in conjunction witl 
F. J. M. Fayolle. 

The works of Ch6nedo]]6 were edited in 1864 by Charles A 
Sainte-Beuve, who drew portraits-of him in his Chateaubriand a 
son groupe and in an article contributed to the Revue des deu 
mondes (June 1849). 

Bibliography. — ^E. HeUand, Elude Hographique et Utlerairf « 
CMnedoUi (1857); Cazin, Notice sur ChinedoUi (1869): and L. t 
Samic, ChenedolU (1922). 

CHENERY, THOMAS (1826-1884), English scholar an 
editor of the TitneSf was born at Barbados and educated at hto 
and Caius college, Cambridge. Having been called to the bar. t 
went out to Constantinople as the Times correspondent just b 
fore the Crimean War, and it was under the influence there* 
Algernon Smythe (afterward Lord Strangford) that he fir 
turned to those philological studies by which he ^camc emmen 
After the war he returned to London and wrote regularly ' 
the Times for many years, eventually succeeding Dclane as ' 
in 1877. He was then an experienced publicist, 
versed in oriental affairs, an indefatigable worker, 
and comprehensive judgment, though hh lacked ® 1 ” nr 
for public opinion. In 1868 he was appointed Lord Aliuo 
professor of Arabic at Oxford, and retained his position un 
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became editor of The Times. He was one of the company of 
revibcrs of the Old Testament. He was secretary for some time 
10 the Royal Asiatic Society, and edited the Arabic classic The 
jis^mblies of AUHarm and the Machberoth Jthiel. He died in 
London on Feb. ii, 1884. 

CHENG, Tscheng or Tschiang (Ger. Scheng), an ancient 
Chinf^sc wind instrument in the nature of a primitive portable 
orf^an, containing the principle of 
the free reed which found appli- 
cation in Europe in the accor- 
dion. concertina, and harmonium. 

In shape the cheng resembles a 
closrti teapot to the top of which 
are fitted bamboo pipes of gradu- 
ally] lengths and furnished in the 
side with an insufflation tube 
curved like a swan's neck or the 
spout of a teapot. 

CHENGTU, the administra- 
livf centre of the province of 
Szechwan and the regional capi- 
tal of West China, situated 30® 

40' Nm 104“ 12' E. In the north- 
west corner of the Red Basin of 
Szechwan there lies a smooth 
pipin some 70 miles by 40. whose 
even surface contrasts strongly 
with the rest of the highly dis- 
sected Basin. Chengtu is the cen- 
tre of this plain which forms the 
deltaic fan of the Min-Ho below 
Its dc'houchure at Kwan-hien 
from the high mountain country 
of north-west Szechwan. By 
means of a marv’cllous irrigation 
rinc in the 3rd century b.c. and further elaborated at several sub- 
sequenl periods, the river waters are now led off at Kwan-hien 
aluni,' ini\iinierable irrigation channels to fertilize the whole plain 
iiiMcad of littering it with gravel as in its natural state. At the 
lower end of the plain the channels are drawn together and issue 
as two rivers, the Min-Ho, and the Chung-kiang, which join the 
VaiiKrze at Suifu and Luebow respectively. Although on the 
avirape ?,ooo ft. above sea-lcvcl, the Chengtu plain lies in a very 
sht'liered position and yields exceptionally heavy crops of all the 
varied products typical of Middle China (see China). 

Chrnptu also serves as the commercial outlet of the mountain 
ruutiiry of north-west Szechwan, the pastoral products of which 
arc utilized in the industries of the city. Because of its position at 
bo contact of plain and mountain Chengtu focuses the life of 
be sheltered agricultural Red Basin and the rugged pastoral 
:n)untain country of the west Szechwan border. The Red Basin 
>f Szcchwnn lies in the far west of China and Chengtu is placed 
m the western border of the Red Basin. After 1937, prominent 
Chinese universities moved to Chengtu, including the University 
'f Nanking, Yenching university, Ginling College for Women. 
■Szechwan university and the West China Union university are 
dso here. Manufacturing plants were established in Chengtu for 
^proved agricultural equipment. In the fall of 1940 the First 
National Forestry and Soil Conservation conference was held 
iberc. The population of Chengtu was 440,988 (1934). 

CHfeNIER, ANDR£ DE (1762-1794), French poet, was 
at Constantinople of a French father and a Greek mother, 
parents returned to France in 1765, and though the father 
served as consul general in Morocco, the children 
^laric-Joseph is noticed below) remained in France. Andr6 was 
?°«catc*d at the college de Navarre in Paris, and after some months 
® Inc army at Strasbourg, returned to Paris, where he met the 
and artists of the day in his mother^s salon. A visit to Itaty 
1784 made a deep impression on his mind, and strengthened his 
wssion for antique. The next three years were spent in experi- 
^ in eclogues and idylls in the classical manner. Of the 
^ nf this period the most famous is La jeune TarenHne, classi- 
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cal in form, but characterized by the grace and charm which in- 
formed all Chenier's work. He proposed to write and actually 
composed fragments of a poem modelled on Lucretius, Hermis, 
which was to cover the contents of the Encyclopidie. In 1787 he 
went to London as secretary to his relative, M. de la Luzerne, at 
that time French ambassador. London displeased him, and in 1790 
he returned to France, and plunged into political writing. His 
prose au peuple fran^is (Aug. 24, 1790) was followed by 
the Jeu de Paume, a moral ode addressed to the painter Louis 
David. Ch6nier was a member of the Feuillant club, and contrib- 
uted to the Journal de Paris the lambes addressed to Coilot 
dHerbois Sur les Suisses rivoltis. He escaped the massacres of 
September because his family got him away to Normandy, and 
after the execution of Louis XVI. he hid in an obscure refuge 
near Versailles. To this period belong his Ode d Charlotte Corday 
and his Ode A Versailles, His lines on the art of writing poetry 
are still quoted in French university circles. 

But on Mar. 7, 1794, he was arrested in the house of Madame 
Piscatory at Passy. He was lodged first in the Luxembourg and 
then in Saint-Lazare. His imprisonment lasted 141 days. His 
brother, Marie- Joseph, a member of the Convention, could not 
save him, and he was guillotined on July 25, 1794, three days 
before Robespierre, whose death would have saved him. To this 
four months' imprisonment belong Andr6 Chenier's greatest 
poems, the Jeune Captive, the lambes (in alternate lines of la 
and 8 syllables) attacking the Convention and conveyed sheet by 
sheet to his friends by a venal gaoler. 

These circumstances explain how it was that the greatest 
French lyricist of the 18th century had to wait 20 years for the 
merest recognition of his genius. For only fragments of his work 
were known, and he only reached the full measure of his powers 
in the months before his tragic end. Only the Jeu de Paume and 
the Hymne sur les Suisses were known in his life time. The Jeune 
Captive and the La Jeune Tarentine were published in periodicals 
in 1795 and 1801. The first imperfect attempt to collect the body 
of his work was made in 1819. Since that date there has been 
unanimous acknowledgment of his genius, but the critics have 
l)ecn divided as to whether he should be classed, as Sainte-Beuve 
cla.sscd him, as the forerunner of Victor Hugo and the romanticists, 
or, as Anatole France would have it, as the last exponent of the art 
of the 1 8th century. Perhaps his influence was greatest on the 
classicists who led the reaction against the romanticists at the end 
of the 19th century, on Leconte de Lisle and H6redia. 

Bibliography. — The Chenier literature is enormous. His fate has 
been commemorated in numerous plays, pictures and poems, notably 
in the fine epilogue of Sully Prudhomme, the Stella of A. dc Vigny, 
the delicate statue by Puech in the Luxembourg, and the well-known 
portrait in the centre of the “Last Days of the Terror.” The best 
editions are still those of Becq de Fouqui^res (1862, 1872 and i88x), 
supplemented by those of L. Moland (2 vols. 1889) and R. Guilla^ 
(2 volb. 1899). ' 

See also Sainte-Beuve, Tableau de la Liti, fr, (1828) ; Anatole 
France, La Vie Utiiraire vol. ii.; £. Faguet, Andri Chinier (1902). 

CHtNIER, MARIE-JOSEPH BLAISE DE (1764- 
1811), French poet, dramatist and politician, younger brother of 
Andr6 de Chenier, was bom at Constantinople on Feb. xx, 1764. 
He was brought up at Carcassonne, and educated in Paris at the 
College de Navarre. After two years spent in the army he began 
to write plays on the Voltairian model. The notoriety attained 
by the later plays was due to political considerations rather than 
to any intrinsic literary merit. His Charles IX, was kept back for 
nearly two years by the censor; its production (Nov. 4, 1789) was 
an immense success, due in part to Talma’s magnificent imper- 
sonation of Charles IX. Camille Desmoulins said that the piece 
had done more for the Revolution that the days of October, 
and a contemporary memoir-writer, the marouis de Ferriire, says 
that the audience came away “ivre de vengeance et tourment6 
d’une soif de sang.” The performance occasioned a split among 
the actors of the Com6die Franqaise, and the new theatre in the 
Palais Royal, established by the dissidents, was inaugurated with 
Henri VIIL (i79^). generally recognized as Chenier’s master- 
piece; Jean Colas, ou Vicole des juges followed in the same year. 
In 1792 he produced his Caius Gracchus, which was proscribed 
in 1793 instance of the Monta<mard deputy, Albitte, for 



An ancient CHINESE wind instru- 
ment. ANTICIPATING THE PRIN- 
CIPLES OF THE HARMONIUM. 
PLAYED BY BLOWING THROUGH THE 
TEAPOT-LIKE SPOUT 

system, initially planned by Li 




CHENILLE— CHEOPS 


an anti-anarchical hemistich {Des Ms et non du sang !) ; FSnelon 
(1793) suspended after a few representations; and in 1794 
his Timoleon, set to fitienne Mehul’s music, was also proscribed. 
This piece was played after the fall of the Terror, but the fratri- 
cide of Timoleon became the text for unfounded insinuatioiu 
that, by his silence, Joseph de Chenier had connived at the judi- 
cial ’murder of Andr6. In fact Joseph knew that Andre’s only 
chance of safety lay in being forgotten by the authorities, and 
that intervention would only hasten the end. Joseph Chenier had 
been a member of the Convention and of the Council of Five 
Hundred, and had voted for the death of Louis XVI.; he had 
a seat in the tribtmate; he belonged to the committees of public 
instruction, of general security and of public safety. Neverthe- 
less, before the end of the Terror he had become a marked man. 
His purely political career ended in 1802, but from 1803 to 1806 
he was inspector-general of public instruction. Cyrus (1804) was 
written in honour of Napoleon, but Ch^er was temporarDy dis- 
graced in 1806 for his JSpitre d Voltaire, He died on Jan. 10, 
1811. The list of his works includes hymns and national songs — 
among others, the famous Chant du dipart; odes, Sur la mart de 
Mirabeau, Sur VoUgarchie de Robespierre, etc.; tragedies which 
never reached the stage, Brutus et Cassius, Philippe deux, Tibire; 
a Tableau historique (1808) of contemporary French literature; 
translations from Sophocles and Lessing, from Gray and Horace, 
from Tacitus and Aristotle; with elegies, dithyrambics and Ossi- 
anic rhapsodies. 

See (Euvres computes de Joseph Chinier (8 vols., 1823-26), con- 
taining notices of the poet by Arnault and Daunou ; Charles Labitte, 
Eludes Utiiraires (1846) ; Henri Welschinger, Le Thidtre rivolution- 
noire, 1780-1799 (1881) ; and A. Lieby, Rtude sur le thidtre de Marie- 
Joseph Chinier (1902). 

CHENILLE, a twisted velvet cord, woven so that the short 
outer threads stand out at right angles to the central cord, thus 
giving a resemblance to a caterpillar. Chenille is used as a trim- 
ming for dress and furniture. The word is French and means a 
hairy caterpillar. 

CHENONCEAUX, a village of central France, in the de- 
partment of Indre-et-Loire, on the right bank of the Cher, 20 
mi. E. by S. of Tours on the Orleans railway. Pop. (1946) 22a. 
Chenonceaux owes its interest to its chateau, a building in the 
Renaissance style on the river Cher. Founded in 1515 by *niomas 
Bohier (d. 1523), financial minister in Normandy, the chateau 
was confiscated by Francis 1 . in 1535. An isolated tower flanking 
a drawbridge is part of an earlier building of the 15th century. 
Henry 11 . presented it to Diane de Poitiers, who on his death was 
forced to exchange it for Chaumont-sur-Loire by Catherine 
de’ Medici. The latter built the gallery which leads to the left 
bank of the Cher. Chenonceaux passed successively into the 
hands of Louise de Vaudemont, wife of Henry HI., the house of 
Venddme, and the family of Bourbon-Condc. It came into the 
possession of Claude Dupin (1684-1769) and in 1864 it was sold 
to the chemist Theophile P 61 ouze, whose wife encuted extensive 
restorations. 

CHENOPODIUM or Goosefoot, a genus of erect or some- 
times prostrate herbs of the family Chenopodiaceae, comprising 
some 60 species, natives of temperate regions, some of which 
have cosmopolitan distribution as weeds. Inclusive of those in- 
troduced from the old world, some 25 species occur in North 
America. A well known representative is the common goosefoot 
(C. album), called also lamb’s quarters and pigweed. It is native 
to £urop)e and Asia, is found in Great Britain, and is widely 
prevalent in North America as a naturalized weed. The green 
angular stem is often striped with white or red, and, like the 
leaves, often more or less covered with mealy particles. The 
leaves are entire, lobed or toothed and often more or less tri- 
angular in shape. The minute flowers are borne in dense axillary 
or terminal clusters. The fruit, usually enclosed by the persistent 
calyx, is a membranous utricle covering a small, black, often 
glossy seed. 

Among other goosefoots found in Great Britain and also 
naturalized in North America are the maple-leaved goosefoot (C. 
hybridum), the nettle-leaved goosefoot or sowbane fC. murale), 
the oak-leaved goosefoot (C. glaucum), the many-seeded goose- 


foot (C. polyspermum), the city goosefoot (C. urbicum)^ and 
good-King-Henry (C. Bonus-Henricus), Other old-world spedes 
naturalized in North America arc the Jerusalem oak (C. Botrys)^ 
the Mexican tea (C. ambrosioides) and the wormseed (C. antheC 
minticum). 

Among native North American species are the red goosefoot 
(C. rubrum), growing on saline soils on sea coasts and in the in. 
terior, and found also in Europe; the strawberry blite (C. capita, 
turn), with fleshy red fruit clusters somewhat resembling straw- 
berries, native to dry soil from Nova Scotia to Alaska southward 
to New Jersey and California, and also in Europe; and the Cali- 
fomia goosefoot or soap plant (C. calif ornicum), found in the 
foothills of the Sierra Nevada and coast ranges, the grated roots 
of which are used as soap by the Indians. 

Quinoa (C. Quinoa), native to the Andean region, is cultivated 
in South America for its seeds, used as food. The wormseed t q.i\) 
yields a drug used as a vermifuge. {See the article Good-King- 
Henry.) 

CHEOPS, in Herodotus, the name of the king who built the 
Great Pyramid in Egypt. Following on a period of good rule and 
prosperity under Rhampsinitus, Cheops closed the temples, aboi 
ished the sacrifices and made all the Egyptians labour for his 
monument, working in relays of 100,000 men every three months 
{see Pyramid). He even sacrificed the honour of his daughter in 
order to obtain the money to complete his pyramid; pnd the 
princess built herself besides a small pyramid of the stones given 
to her by her lovers. Cheops reigned 50 years and was suCi eeded 
by his brother, Chephren, who reigned 56 years and built the 
second pyramid. During these two reigns the Egyptians suffered 
every kind of misery and the temples remained dosed. Herodotus 
continues that in his own day the Egyptians were unwilling to 
name these oppressors and preferred to call the pyramids after 
a shepherd named Philition, who pastured his flocks in their 
neighbourhood At length Mycerinus, son of Cheops and suc- 
cessor of Chephren, reopened the temples and, although he built 
the Third Pyramid, allowed the oppressed people to return to their 
proper occupations. 

Cheops, Chephren and Mycerinus arc historical personages of 
the fourth Egyptian dynasty, in correct order, and they built the 
three pyramids attributed to them here. But they are wholly 
misplaced by Herodotus. Rhampsinitus, the predecessor of Che- 
ops, appears to represent Rameses III. of the twentieth dynasty, 
and Mycerinus in Herodotus is but a few generations before 
Psammetichus, the founder of the twenty-sixth dynasty. Manetho 
correctly places the great Pyramid kings in Dynasty IV. In Egyp- 
tian the name of Cheops (Chemmisor Chembis in Diodorus 
Siculus, Suphis in Manetho) is spelt Hwfw (Rhufu), but the pro- 
nunciation, in late times perhaps Khoouf, is uncertain. How far 
we may accept Herodotus’ view of the distress caused by the build- 
ing of the pyramid is doubtful. Petrie thinks that he can trace 
a violent religious revolution with confiscation of endowments at 
this time in the temple remains at Abydos; but none the less tie 
deities were then served by priestsjielected from the royal family 
and the highest in the land. Khufu’s work in the temple of Bubas- 
tis is proved by a surviving fragment, and he is figured slaying 
his enemy at Sinai before the god Thoth. In late times the priest; 
of Denderah claimed Khufu as a benefactor; he was reputed tc 
have built temples to the gods near the Great Pyramids an( 
Sphinx (where also a pyramid of his daughter Hentsen is spokci 
of), and there are incidental notices of him in the medical aw 
religious literature. The funerary cult of Khufu and Khafre wa 
practised under the twenty-sixth dynasty, when so much tna 
had fallen into disuse and been forgotten was revived. Khufu 1 
a leading figure in an ancient Egyptian story (Papyrus Wcstcar 
but it is unfortunately incomplete. He was the founder of tn 
fourth dynasty, and was probably bom in Middle 
Beni Hasan, in a town afterwards known as “Khufu’s Nurse, 
was connected with the Memphite third dynasty. Two tau 
at the mines of Wadi Maghara in the peninsula of Sinai, a 
block from Bubastis, and a beautiful Ivory statuette .. j 
Petrie in the temple at Abydos, are almost all that can 
assigned to Khufu outsit the pyramid at Gisa and its 
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His date, according to Petrie, is 3969-3908 B.C., two lines being printed across it. A cheque so crossed can only be 
but in the shorter chronology of Meyer, Breasted and others he cashed through a banker, so that, if we imagine the endorsement 
reigned (23 years) about a thousand years later, c. 2900 b.c. to be forged, the forger could not cash the cheque without the 
See Herodotus ii. 134 ; Diodorus Siculus i. 64; Sethevin Pauly- aid of a person with a banking account to put the cheque throuf^ 
Wissowa’s Realencyklopidie, s.v.; W. M. F. Petrie, History of Egypt, for him. Further, the drawers of the cheque often taku the 
vol. i., and Abydos, part ii. p. 48; J. H. Breasted, History. precaution of adding the words “a/c Payees only” to the crossing. 

CHEPSTOWj market town, urban district and river port of That means that no person other than the payees could obtain 
Monmouthshire, England, on the Wye, 2 mi. above its junction payment, even though a forger had signed the payee’s name on 
with the Severn, and on the Western Region railway. Pop. (1951) the back. 

5.285. Area, 2.41 sq.mi. As the key to the passage of the Wye, In drawing cheque for eight pounds, for example, the words 
Chepstow (Estrighorel, StriguU) was the site of British, Roman should be carefully written close to the printed words “the sum 
and Saxon fortifications. The Norman castle was built by Wil- of,” and also close to each other, to prevent the insertion of forged 
liani Fitz-Osbem to defend the Roman road into south Wales, figures, while the space not needed for words is filled in with a 
The castle occupies a hill site on the western bank of the river, thick wavy line. The “t” of “eight” and the “p” of pounds, are 
It was founded in the nth and rebuilt in the 13th century. It was written closely together to prevent the insertion of a “y” to 
granted by Henry I to Walter FitzRichard of Clare, and after turn “eight” into “eighty.” For the same reason, the figures are 
its reversion to the crown, Edward II granted it to Thomas carefully written and the spaces between them filled with lines, 
de Brotherton. It passed, through Margaret, Lady Segrave, As a further precaution, the words “under nine pounds” are writ- 
to the dukes of Norfolk, from whom, after again reverting ten in the top left hand comer. A cheque thus drawn with care 
to the crown, it passed to the earls of Worcester. It was con- and intelligence can hardly be misused, but business firms often 
fiscatcd by parliament but restored to the earls in 1660. The take the further precaution of using a machine which perforates 
church of St. Mary, originally the conventual chapel of a Bene- the figures as it prints them. A cheque may legally be drawn upon 
diciine priory, has some old features. The borough must have a plain piece of paper, but this, fortunately for the bankers, is 
grown up between 1310, when the castle and vill were granted rarely done; it is only too likely to lead to mistake and loss. The 
10 Thomas de Brotherton, and 1432* when John, duke of Norfolk, adoption of an inimitable form of signature by those who draw 
died seised of the castle, manor and borough of Striguil. In many cheques should be carefully considered. It is a curious fact 
1524 the earl of Worcester granted a new charter to the bailiffs that wholly or partly illegible signatures are much safer than those 
and burge.sses of the town, which had fallen into decay. This was carefully or very legibly written, for a well or beautifully written 
sustained until the reign of Charles II, when, some dispute aris- name is easily imitated by the forger. 

ir.g, the charier lapsed and the town was afterwards governed Bankers issue to their customers on request cheque-forms either 
by a board of twelve. A port since early times, when the lord to “bearer” or to “order ” and printed either crossed or left un- 
took dues of ships going up to the forest of Dean, Chepstow had crossed. It is far the best way to use cheque forms printed “or 
no ancient market and no manufactures but that of glass, which order” and crossed. If it is desired to make the cheque payable 
was carried on for a short time within the rums of the castle, to “bearer” this can be done by crossing out the word order and 
A local trade during the 19th century was handicapped by the signing the alteration. Again, if it is desired to cancel the printed 
narrowness and depth of the channel and the consequent tidal cross lines this can be done by writing across them “Pay carii” 
bore. There is a racecourse mi. N.W. of the town. and signing the alteration. 

CHEQUE or CHECK. A cheque, in the simple definition of The usual form of an American cheque carries at the top the 
the English law, “is a bill of exchange drawn on a banker payable date of issuance, the name of the bank on which it is drawn and 
on demand.” It has proved in practice to be a credit instrument a number for convenient identification. This is followed by the 
uf a.stanishing usefulness. No one could have foreseen that the printed words !Tay to the order of” and a space in which is 
ckeriuc would become the chief currency of domestic commerce written the name of the p>ayee. On the next line the amount in 
in (^rrat Britain and the United States. What is perhaps equally dollars is written out and the cents usually shown in figures. 
sun)rising is that the British and American example has not There is also provided a place for writing the whole amount of 
be(‘n more largely followed in other countries. Over 90 per the cheque in figures. At the bottom appears the signature of the 
cent of the internal financial and wholesale trading transactions maker. To collect the cheque the payee must endorse it exactly 
of Clrcat Britain and the United States are settled by cheque. On as his name is written. When so endorsed the cheque is good in 
the rontinent of Europe the cheque system is comparatively un- the hands of anyone, as is the case with a cheque made payable 
develo^Hid, but it is everywhere maldng headway, especiaUy in to cash. The signature of the person cashing it is usually required. 
France and Germany. That the cheque will eventually come into The precautions stated above should be used in drawing tihe 
universal use cannot be doubted. cheque. 

I1ie word “cheque,” of which “check” is a variant, originally The Cheque at Receipt. — ^The ch^ue form has come into 
signified the counterfoil or indent of an exchequer bill, or any common sense use as a means of giving a receipt conveniently 
draft form of payment, on which was registered the details of the and expeditiously. It is not surprising that it occurred to business 
principal part, as a “check” to alteration or forgery. The check men that as a cheque has to be endorsed on the back by the payee, 
or counterfoil parts remained in the hands of the banker, the it would make short work of detail by turning that endorsement 
portion given to the customer being termed a “drawn note” or into a definite receipt for the money paid. Accordingly, in an 
'‘draft.” From the beginning of the nineteenth century the word increasing number of cases, business firms print on the back of 
^‘cheque” gradually became synonymous with “draft” as meaning the cheques they use a form of a receipt for the payee to sign. 
^ written order on & banker by a person having money in the As cheques are always sent back to the drawers when clear^ 
banker’s hands, to pay some amount to bearer or to a person by ^eir bankers, the drawers have only to paste the returned 
natned. Ultimately, the word “cheque” entirely superseded the cheques in their cheque book to have a com]^ete and combined 
Word “draft.” record of payments and receipts. A further development of the 

I'hc law relating to cheques, which is generally one with that clusque form has naturally followed. The custom of endorsing a 
, of bills of exchange, but has some different and supplemental cheque on the back is a strange one. To find such an endorsement 
points, is dealt with elsewhere (see Bill or Exchange). Here one has to turn the cheque over, and it is never well in matters 
We note some of the chief precautions which should be used in of record to write or print on both sides of the paper. The endorse- 
^owing cheques. ment on the back of a cheque, useful as it is, is thus seen as a 

Cheque Formi<-London banks use a form printed “or mder’ combination of usefulness and inconvenience. Realising this, 

payees cannot obtain the money without “endorsing” the some business houses have boldly brought the endorsement on to 
«cquc. Therefore no other person could obtain the money without the front of the cheque and at the same time made it a receipt 
^^mitting forgery. Further the form may be printed “crossed”; form. This somewhat enlarges the siie of the cheque fonq, but 



CHEQUERS— CHERBOURG 


414 

the complete record can be contrived within a space of 7 or 8 izL 
by 5 or 6 in. It is probable that so simple and convenient a 
method of combining payment, endorsement and receipt will come 
into wide use {see Bill of Exchange; Banking; Money Mar- 
ket). 

CHEQUERS. Chequers Court, near Wendover, Buckingham* 
diire, became an officid residence of British prime ministers in 
192X through the generosity of its owners, Lord and Lady Lee 
of Farcham. The estate is about 1,500 ac. in extent. 

Here Caractacus had a stronghold, of which the earthworks are 
8till visible. ‘*Radulphus,” clerk to the Exchequer, was owner 
under Henry II., and the place appears to have taken its name 
from his office. In 1565, his descendant, William Hawtrey, remod- 
elled the house and gave it much of its present character and ap- 
pearance. In the 18th century, a unique collection (which still re- 
mains) of Cromwell portraits and other relics was brought by the 
Russells, who were descended from one of the Protector’s da^h- 
ters. The Russells maintained the Elizabethan house with little 
alteration, but Robert Greenhill, who inherited from them early in 
the 19th century, plastered the whole of the outside and redeco- 
rated the interior in Strawberry Hill Gothic fashion. 

When the Lees entered on a long tenancy in 1909 they sought to 
reveal all the remaining ancient features, and to introduce others 
characteristic of the days of the Hawtreys and the Russells. 
In 1917 Lord and Lady Lee dianged their tenancy into a freehold, 
and created a trust, which, on their deaths should make the house 
an adequate seat where the prime ministers could entertain guests. 
The original draft for the Chequers Trust declared that: — ^*The 
main features of the scheme are, therefore, designed not merely 
to malm Chequers available as the official country residence of 
the prime minister of the day, but to tempt him to visit it regu- 
larly, and to make it possible for him to live there, even if his 
income should be limited to his salary. With this object a suffi- 
cient endowment is provided to cover the cost of a permanent 
nucleus staff of servants, of keeping up the gardens and grounds, 
of maintenance and repairs, and other necessary outgoings. There 
is also a residential allowance for the official occupant calculated in 
a fa^on deliberately designed to encourage regular week-end 
visits.” The draft, however, insisted upon the unaltered preserva- 
tion of both house and contents. 

In 1920 Lord and Lady Lee resolved that this scheme should 
not await their death but should take immediate effect^ All the 
preparations for establishing and working the trust ha>^g been 
completed, the prime minister, Lloyd George, held his hous^ 
warming on Jan. 8, 1921. His successors have spent part of their 
time here during their terms of office and ministerial weds ends 
at Chequers Court became a part of English political life. 

CHER^ a department of central France, embracing the eastern 
part of the ancient province of Berry, and parts of Bourbonnais, 
Nivemais and Orleanais, bounded north by the department of 
Loiret, west by Loir-et-Cher and Indre, south by Allier and Creuse, 
and east by Ni^vre. Pop. (1946) 286,07a Area 2,820 8q.mi. 
Oolitic rociu occupy much of the department but are covered by 
Cretaceous and Tertiary deposits in the north. The higher well- 
drained land of the south and cast is suitable both for ^tivation 
and for pasturage. The valley of the Loire is especially fertile and 
the eastern, sunny slopes are noted for their vines, particularly 
in the neighbourhood of Sancerre. Wheat and oats are largely 
cultivated, while hemp, vegetables and fruits are also produced 
The central districts are fertile but are low-lying and marshy,being 
often flooded by the Cher. The department contains much pas- 
turage whence considerable trade in horses, cattle, sheep and wool 
for the northern markets. Many parts, also, are well-wooded. The 
chief rivers, besides the Cher and its tributaries, are the Grande 
Sauldre and the Petite Sauldre on the north, but the Loire, which 
forms the eastern boundary, and the Allier, though not falling 
within the department, drain the eastern districts, and are navi- 
gable. The Cher itself becomes navigable when it receives the 
Amon and Y^e, and communication is greatly facilitated by the 
Canal du Berry, the lateral canal of the Loire, which follows the 
left bank of that river, and the canal of the Sauldre. Mines of 
iron are worked and atone is quarried. There are brick, porcelain 


and glassworks, flour-mills, distilienea, oil-works, saw-mills and 
tanneries. Bourges and Vierzon are metallurgical and engineering 
centres. The department is served by the Orleans railway. It is 
divided into the two arrondissements (29 cantons, 290 com- 
munes) of Bourges and Saint-Amand-Mont-Rond, of which the 
former is the capital and the seat of an archbishop and of a court 
of appeal. The department belongs to the acadimie (educational 
division) of Paris. Bourges, Saint-Amand-Mont-Rond, Vierzon 
and Sancerre are the principal towns. M6hun-sur-Y6vre (pop. 
4,616 in 1946), a town with porcelain manufactures, has a Roman- 
esque church and a chateau of the Z4th centuiy. The church at St. 
Satur has a fine choir of the X4th and 15th centuries; those of Dun- 
sur-Auron, Plaimpieds, Aix d’Angillon and Jeanvrin are Roman- 
esque in style, while that at Aubigny-Ville is of the lath, 13th and 
15th centuries. Drevant, on the site of a Roman town, preserves 
ruins of a theatre. The Pierre-de-la-Roche, at Villeneuve-sur-Cber, 
is the most notable megalithic monument. 

CHERAT, a hill cantonment and sanatorium in the Peshawar 
district of the North-West Frontier province, Pakistan, 34 mi. S.E. 
of Peshawar. It is situated at an elevation of 4,500 ft. It v;as 
first used in 1861, and later was employed during the hot weather 
as a health station for the British troops quartered in the vale 
of Peshawar. 

CHERBOURG, a naval station, fortified town and seaport 
of northwestern France, capital of an arrondissement in ^ the de- 
partment of Manche, on the English channel, 232 mi. W.N.W. of 
Paris on the Ouest-£tat railway. Pop. (1946) 40,042. Cherbourg 
is situated at the mouth of we Divette, on a small bay at the 
apex of the indentation formed by the northern shore of the 
Cotentin peninsula, backed by the steep Montagne du Roule. 

Cherbourg is supposed to occupy the site of the Roman station 
of Coriallutn, but nothing definite is known about its origin. The 
peninsula, stretching far towards the Isle of Wight, seems to have 
been used by prehistoric traders of the bronze age as a starting 
place for the British Isles. William the Conqueror, under whom 
the settlement appears as Carmbur^ provided it with a hospital 
and a church; and Henry II of England on sev'eral occasions 
chose it as his residence. Under Philip Augustus it became of 
military importance; in 1295 it was pillaged by an English fleet 
from Yannouth, and in the 14th century it frequently suffered 
during the wars against the English. Captured by the English in 
1418 after a four months’ siege, it was recovered by Charles \T1 
of France in X45a An attempt was made under Louis XW to 
construct a military port Fortifications constructed by Vauban 
in 1686 were dismantled in 1689. Harbourworks were begun under 
Louis X\I and continued by Napoleon I. It was left, however, 
to Louis Philippe, and Nai>oleon HI, to complete them. By 1858, 
£8,000,000 had been expended on the works; in 1889, the harbour 
was farther extended. 

The naval and commercial harbours are distant from eact 
other about half a mile. The former conrists of three main basim 
cut out of the rock, and has an area of 55 acres. The minimuo! 
dqpth of water is 30 ft Connected with the harbour are dr) 
docks, shipbuilding yacds, xnagazixies, rope walks, etc. There is ( 
large naval hospital dose to the harbour. The commercial bar 
hour at the mouth of the Divette communicates with the sea b) 
a channel 650 yd. long. It consists of two parts, an outer am 
tidal harbour 17^ acres in extent, and an inner basin 15 acres 11 
extent, with a depth on sill at ordinary spring tide of 25 ft. Out 
side these harbours is the triangular bay, wMch forms the road 
stead of Cherbourg. The bay is naturally shdtered on every sid 
but the north, where lies the huge breakwater, 2^ mi. in lengt 
(begun by Louis XVI), with a width of 650 ft. at its base aud 3 
ft. at its summit, which is protected by forts, and leaves pas^gt 
for vessels to the east and west The transatlantic liners be t 
within this digue. 

Hear the roadstead is fbe church of La Trinity, a good 0 
ample of the Flambo3rant style (r423-x504), and one of tb^ 
historic buildings of Cherbourg. A rich collection of paintings : 
housed in the hStel de vUle. A statue of, the painter J. F. 
bom near Cherbourg, stands in the public garden. Cherbourg 
a fortified gflace of the first class, headquarters of one of tbe ^ 
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naval ancHaffliaeineiits of Ftaace, tod the seat of a sob-prefect It good harvest, shce it is largely under the influence of the western 
{las tribunals of first instance and of coi^erce, a chamber of cyclonic system and was unaffected by the eastern drought cond- 
commcrce and a naval schodL The cWef industries of the town tions. Cattle, horses, sheep and pigs are reared and a co-operative 
proper are fishing, sawmilling, tanning, ^pbtdlding, iron uid system of dairy artels is developed for the supply of Moscow and 
copper founding and ropemaking. The bathing beadi is frequented Leningrad. Of industries other Uian timber working, only the 
by lo^ holidaymakers. Qerbourg is a port of call for trans- production of matches and leather goods reached prewar level 
atlantic steamers. The chief eqmrts are stone for road-making, Printing, the making of small metal goods and work on electric 
butter, eggs and vege^les; the chief imports are coal, timber, stations arc slightly developed, the respective percentages bc^ 
supeiphosphat^ and wine from Algeria. Great Britain is the i.6, a.i and .9. Roads are poor and in many areas do not east at 
principal customer. ^ Qnly railway is the east to west line which links l^ningrad 

CHERBUUES^ CHARLES TICTOR (1829-1899), with Vologda, and freightage is mainly by the waterways, 
French novelist and miscellaneous writer, was bom at Geneva, especially ^t linking with the famous Maiii network to 
where his father, Andr£ Cherbulies (i795-x874)» ms a classical grad. 

professor at the university. He resumed French dtizei^p and The town of Cherq[)ovcte, lat. 59* 8' N., long. 37* sf E., pop- 
was elected a member of tte Academy (x88x). Cherbuliez wrote illation 34,900, is the administrative centre. It is situated at the 
many novels, diowing the influence of George Sand, of which the junction of the Yagorba and Sheksna rivers, which drain into the 
following are the best known: JL0 Comte Kostin (x863),Le Pftace Volga, and during the spring thaws the banks of these streams 
Vitale (1864), Le Romm dtuno hotmite femme (x866), UAven* are submerged. The Voskresensk monastery, of ancient founda- 
tvre de Ladislas Bolski (1869), La Vocation du Comte GMsUdn tion, certainly prior to the xsth century, led to a settlement of 
(1888),' Le Secret du pricepteur (1893), Jacqime Voneese peasants near it, and this settlement was raised to town rank in 
(1898). He also contributed literary and historical studies to the 1780 and given the name of Cherepovets. Its situation on the rail- 
Revue des deux Mondes and Le Temps, many of whidi were way and waterways makes it a centre for the products of the 
collected in book form in UAUetnagne politique (X870), Rtudes provmce. Agricultural implements and boots and shoes are made 
de littirature et d*art (1873), ProfiLs itrangers (1889), etc. in the town, and there are a brandy distillery and a timber milL 
5ec E. Ritter, Vidor CherbuUet (1900) • CHERIBON (Tjerebon), Indonesia, formerly a residency of 

CHERCEDEL, a seaport of Algeria, in the arrondissemeut and the island of Java, Dutch JSASt Indies, l^unded west by Batavia 
department of Algiers, 55 mi. W. of the capital. Pop. (1948) residency, south by Priangan residency, north by the Java sea, and 
7,805. It is in an agricultural and vine-growing district. Commer- east by the residency of Pekalongan: it is included in the gov- 
dally it is of no great importance. The artificial harbour gives emment of West Java. Pop. (1930) 2,069,690, including 3,379 
excellent shelter to small vessels. The town is noted for the ex- Europeans and Eurasians, and 36,905 foreign Asiatics, Chinese 
tensive ruins of former cities on the same site. Cherchel was a dty included. Although some Javanese live in the norrii, Cheribon 
of the Carthaginians, who named it JoL Juba II. (25 B.a) made is Sundanese country, its eastern boundary dividing the Sunda- 
it the capital of the Mauretanian kingdom under the name of nese from the Javanese territory of Central Java. Cheribon has 
Caesarea. Destroyed by the Vandals, Caesarea regained some im- been for centuries the centre of Mohammedanism in West Java, 
poriance under the Bysantin^. Taken by the Arabs it was re- for it is here that the Mohammedan power was strongly es- 
named Cherchel Khair-ed-Din Barbarossa captured the city in tabUshed as early as X526, under Gunung Jati and much of 
1520 and ^exed it to his Algerian pashalik. In 1840 the town the opposition to Dutch rule at a later date came from this dis- 
was occupied by the Ftendi. The ruins suffered from vandalism trict. The native population is orderly and prosperous. The 
(luring the early period of French rule, many portable objects northern half of the residency is flat and marshy in places, while 
being removed to museums in Paris or Algiers, and most of the the southern half is mountainous. Southwest of the dty of Gteri- 
monuments destroyed for the sake of thdr stone. The museum bon stands the huge volcano Cherimaj, clad with virgin forest and 
contains some of the finest statues discovered in Africa. iflantations, and surrounded at its foot by rice fields. Sulphur 

See V. F. GodeU, Les monuments antiques de VAlgMe (igox). salt springs occur on the slopes of Cherimaj, and near Palimanan 
CHEREPOVETZ, a town and district in the Vologda re^oa them is a cavernous^ hole called Guwagalang (or Payagalang), 
(^.v.) of the Russian Soviet Federated Socialist republic. The area which exhales carbonic add gas, and which is considered holy by 
of the district is 18,387 8q.n2L, and the populatibn 607,735, ^ natives, and is guarded by jpests. The principal products of 
in«iinly rural The soil is mainly of the podsoUzed bog type fa- cultivation are tea, rice, essential oils, sugar, cinchona, cassava 
vourablc to tree growth (see Russia: Sods and Their Influence) and ground nuts and pulses, the tea and other plantations for the 
and 76% of the ^strict is forested. The climate is dry and cold, most part bring owned by Europeans. The chid towns are Cheri- 
and the waterways are frozen six months in the year; of the bon (pop. 54,079 with 1,653 Europeans and Eurasians and 8,191 
average rainfall of 20 to 25 in., most falls in July and August. The Chinese), a seaport and the capital, and Indramayu (pop. 21,190). 
summer temperature averages 65" F. Much timber is exported Cheribon has a good op^ roadstead, and quay and wardiouse- 
in a raw state to Le n ingrad Moscow or abroad: there is accommodation for the lighters mto which cargo is discharged, 
little manufacture of furniture or other wooden goods. The timber The town is very old and irregularly built; it is a regular port of 
floated down the waterways on rafts when the spring thaws call. Cheribon was the residence of the powerful sultans of Tjere- 
begin. During World War I and the Intervention (19x4-21), bon, and their descendants live there still, on pension, the bead 
saivmilling and timber woxks fell off, partly through the block- of the house being styled the Sultan Sepoeh. Kuningan, famous 
ade of foreign markets and partly through the cessation of build- for a breed of horses, is a hill resort (3,200 ft.) much resorted 
operations. By 1924 it had reached only 50% of the 1913 toby Europeans. Imports and exports respectivdy, in 1939 were^ 
level Koustar (peasant) industries in charcoal burning and the for Cheribon port, 2 2,636,000 ^and 9,371,000 guilders. The re^ 
Production of pitch and tar are carried on in all the forest areas, den cy w as ockupieid by Japan in Mudh 1942. 

Hunting is a profitable occupation, mainly for export. Squirrel, r, HRTITMQ YA or CTORIMOYER (Annona Ckerimola), a 
niarten and polecat fur have the widest sale; other animals sub-tropical fruit of the custard-apple family (Annonaceae]^i 
huniod are otter and marsh otter, white ham, ermine, lynx, wolf sometimes called Peruvian custard-a;^. It is protobly native to 
brown bear. During the war and civil war 19x4-21, hunting the mountains of Ecuador and Peru whence sevend centuries 
practically ceased, and wolves and bears became so numerous ago it spread by cultivation to Mexico, Central America and the 
Ibat they attacked the villagers, and it was necessary to offer West Indies; later to the Hawaiian islands, Mediterranean coun- 
^wards for their heads. By 1925 the eipoti of furs from the area tries, Africa, India and Polynesia, and recently to the southern 
^cbed two-thirds of the prewar level In the sown area, the United States, It succeeds best in a comparatively cool ud dry 
roief crops are rye, oats, barley, wheat and buckwheat, which summer climate, and in the tropics must be grown at considerable 
together form 83.5% of the crops. Potatoes, flax and hay are elevation. It does well in protected foot-hill regions of California 
^0 produced. Li tte famine year 1921-22, Cherepovets bad a and also in southern Florida where there is little frost The fndts 
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are roundish to oblong conical, grayish-brown or nearly black, three 
to five pounds or more in weight, with the skin either smooth or 
with warty tubercles on the surface. The flesh is soft, sweet, rich 
and deliciously flavoured. Propagating is done by shield budding 
or cleft grafting on seedling stocks two years old, and stocks of 
other species of Annona are sometimes used. Mature trees are 
from 15 to 20 ft. high. 

CHERKASSY (Chekkassi), a town in the Kiev region of 
the Ukrainian S.S.R., 49® 25' N., 32® 3' E. Pop. (1939) 51,693. 
It is situated near the right bank of the Dnieper, at the south- 
eastern termination of a patch of forest. It has a radio station 
and is on the north to south railway which links Chernigov with 
Odessa. The inhabitants (Little Russians) are employed in ag- 
riculture and gardening. Sugar and tobacco are manufactured, 
and there are timber mills and veneering works and factories for 
nail and brick making. Cherkassy was an important town of the 
Ukraine in the T5th century, and under Polish rule, until the 
revolt of the Cossack hetman Chmielnicki (1648). It was an- 
nexed by Russia in 1705. German troops occupied it in 1941. 

CHERNIGOV, a town and region in the Ukrainian S.S.R. 
The region has an area of 4,125 sq.mi., and is much smaller 
than the former Chernigov government. The Dnieper river forms 
its western boundary; its eastern boundary reaches long. 32® E. 
in the north, but toward the south is farther west and runs 
parallel with the left bank of the Desna river. Its northern 
boundary coincides with that of the Ukraine, and the region of 
Kiev lies to the south. The northwest between the Dnieper and 
the Desna is forested, with marshes near the rivers, but the area 
on the left bank of the Desna lies in the transitional forest- 
steppe zone. In the northwest lumbering and the production of 
woodenwares. tar, pitch and leather goo^ are the main peasant 
occupations, beekeeping forming a useful supplement. The sown 
area is small, the marshy and sandy soil being unfavourable to 
agriculture. The chief crops are rye and oats. Hemp is also 
cultivated. The Desna river and its tributaries are navigable in 
summer and form outlets for timber. The climate is severe, the 
rivers being frozen for about 130 days. The town of Chernigov, 
lat. 51® 31' N., long. 31® 20' E., has an average January tempera- 
ture of 23® F.; July 68.5® F. Pop. (1939) 67,356. Chief occu- 
pations are the making of spirits, leather goods, especially foot- 
wear, and flour milling. The town is a river port, with an elevator 
and a radio station ; it is the terminus of a branch railway. It has 
had a long and eventful history and was mentioned in the treaty 
of Oleg, 907, as next in importance to Kiev. In the nth century 
it became the capital of the principality of Syeversk, and its ca- 
thedral dates from that time. The Mongol invasion, 1239, de- 
stroyed its prosperity. In the 14th century it was annexed by 
Lithuania, and as a part of the grand duchy of Lithuania entered 
in union with the kingdom of Poland and remained a part of the 
Polish-Lithuanian state until its occupation by the Russians in 
1686. It was occupied by the Germans in 1941. 

CHERNOV, VICTOR MIKHAILOVICH (Victor 
Olienin) (1876-1952), cofounder and leader of the Russian So- 
cial Revolutionary party, joined the revolutionary movement in 
1893. He became a member of the party's central committee and 
editor of Revolutionary Russia. At the Zimmerwald conference 
of 1915 he .supported the “defeatist” resolution of the party's left 
wing condemning the “imperialist war.” After the revolution of 
March 1917 he returned to Russia and changed to a “defender” 
(oboronets) of his country against the German imperialist war. 
He edited the journal Dielo Naroda and opposed the left wing of 
the party and the Bolsheviks. He became minister of agriculture 
ilflhe provisional coalition government of May 18, 1917, and was 
author of a project of radical legislation on agrarian reform. In 
September, however, he resigned after the anarchist peasant move- 
ment had seized lands from their owners. He was elected presi- 
dent of the Russian constituent assembly, which opened on Jan. 18, 
1918, and, after one session, was dispersed by the Bolsheviks. 
During the civil war Chernov fought against the Reds and the 
Whites on the Volga. In 1918 he emigrated to Paris and devoted 
himself to literary work. At the outbreak of World War II he 
went to the United States, where he contributed to anti-Communist 


periodicals (notably SotsiaUsikheskU Vestmk). He died in New 
York city on April 15, 1952. 

CHERNYSHEVSKY, NIKOLAY GAVRILOVICH 

(1828-1889), Russian writer and political leader, was bom at 
Saratov. His first works dealt with literary criticism (The Aes- 
thetic Relations of Art to Reality ^ 1855, and Stupes of the Age of 
Gogol), In the reform movement which set in after the Crimean 
War, he took an active part. His journal, the Contemporary 
urged a program of education, more railways and a **rationa] 
distribution of economic forces” — ^in other words, emancipation of 
the serfs. On this last point he laid particular stress, and when the 
t.sar Alexander put forward his first reform program (Jan. 1858) 
Chernyshevsky in the Contemporary ranked him higher than 
Peter the Great. The incompleteness of the agrarian reform, when 
promulgated, and the delays in its execution ended in turning 
Chernyshevsky against the government, and he and Dobrolyubov 
became the leaders of the Radical party which demanded immedi- 
ate and wholesale reform. A visit to Hertzen in London convinced 
Chernyshevsky of the futility of the liberal movement and re- 
sulted in a rupture between the Liberals and Radicals. Cherny, 
shevsky, now supported by the Nihilists, increased his agita- 
tion till his sudden arrest in 1862. He was tried in 1864 and sent 
for 24 years to Siberia. During his imprisonment in the fortress 
of St. Petersburg he had written his famous novel ShH) Delat 
(What Is to Be Done?, 1863 ; Eng. trans. under the title The VHui 
Question, 1866) — a classic of the revolutionary movement whiih 
earned him his severe sentence. In 18S3 he was transferred from 
north Siberia to Astrakhan, where he began to translate Weber s 
Universal History. In 1889 he was allowed to return to Saratov, 
where he died, broken in health, a few months after. 

See G. Plekhanov, N. G. Tsekernysekewsky (Stuttgart, 1894). 

CHEROKEE. This tribe, of Iroquoian lineage, is one of 
the largest in the United States. They inhabited the southern 
Alleghenies, where the Carolinas, Georgia, Alabama and Ten- 
nessee adjoin. Their name seems to be of Muskogi origin and to 
mean “cave people.” Encountered by De Soto in 1540, ihov 
first came into contact with the British in the Latter half of the 
17th century. They fought on the British side in the Amcric.u 
Revolution, refusing to make peace until ten years after its 
termination. W'hite settlement pressing in upon them, part f»f the 
tribe withdrew beyond the Mississippi, but the remainder, in 
1820, formed a government modelled on that of the United Stati'*^ 
and soon after adopted the alphabet, or rather .syllabary, invented 
by one of their half-bloods, Sequoyah. In 1838 the nation was 
reunited in Indian territory, now Oklahoma, where they were 
recognized as one of the “five civilized tribes" and set up tlieir 
capital at Tahlequab, their government remaining effective until 
1906, when all Cherokees became United States citizens. Their 
original numbers were about 15,000, making them one of the larg- 
est tribes in North America. Admixture of white and Negro 
blood, and adoption of aliens of all three races, as well n.s vigour 
of the Cherokee stock, have doubled this number. The C’herokee 
were divided into seven matrilineal clans. Their general culture 
was similar to that of the tribes of Muskogi stock to the south. 

See Royce, Bur. Am. Ethn. Rep. v (1887) ; Mooney, ibid., xix (igo:) 

CHEROKEE, a city of northwestern Iowa, U.S., on the west 
bank of the Little Sioux river, 60 mi. E.N.E. of Sioux City; 
the county seat of Cherokee county. It is a division point on 
the Illinois Central railroad. The population in 1950 wa.s 7,705: 
in 1940 it was 7,469 by the federal census. Cherokee is the trade 
centre for a rich farming, dairying and stock-raising country. The 
state hospital for the insane is located there. 

The first log house in the county was built in 1856, 4 n'*- 
the city, by Robert Perry, who soon thereafter met a colony ^ 
emigrants from Milford, Mass., and persuaded them to settle 
near by. Two black walnut logs from their first storfcide are 
preserved as a historic relic, and the millstones from the f'*^**^ 
have been set up as a monument. When the railway reached t 
county (1871), the present town site was located about a nu 
from the old town. Just south of the city is Pilot Rock, a 
glacial boulder, 40 by 60 ft,, which was a wdl-known landmark!” 
the days of migration westward. 
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CBEKOOT|ii cipir made from tobacco grown in southern 
India and the Philippines. The quality of cheroots varies a great 
deal, but a good example is esteemed for its delicate flavour. A 
cheroot differs from other cigars in having both ends cut square, 
instead of one being pointed, and one end considerably larger than 
the other. Cheroot, which is also sometimes speU^ “sheroot/* 
is from the Tamil shuruttu^ meaning a roll. 

CHERHAPUNJI, a village in the Khasi hills district of 
Assam, India, notable as having one of the heaviest known rain- 
falls in the world. Its annual average is 429 in., but the fall varies 
greatly; 905 in. were registered in 1861 (366 in. falling in July) 
and only 283 in. in 1873. This excessive rainfall is caused by the 
fact that Cherrapunji stands on the edge of the plateau overlook- 
ing the plains, where it catches the full force of the monsoon from 
the Bay of Bengal. 

CHERRY, Next to the peach and the plum the cherry is the 
most important stone fruit grown in the United States. The 
horticultural varieties which are of interest for their value as 
edible fruit belong to two groups, the sweet and the sour. Sweet 
cherry fruits are used principally for fresh fruit dessert, while 
the sours make up the great bulk of the frozen and canned cher- 
ries of commerce for use in bakeries, restaurants and homes for 
{lies, preserves and sauce. This group is sometimes referred to 
as i)ic cherries. 

Sweet cherries blossom early in the spring, and the flowers 
arc v<’r>' susceptible to cold and frost injury. The sour cherry 
tree is as hardy as some apple varieties, but its flower buds are 
also riuitc tender to cold after growth starts in late winter, and 
crops are frequently lost by freezes occurring near blossoming 
time. Chiefly because of the special climatic requirements of 
tlu*<e two groups, the principal commercial production of .sweet 
clicrrios in the United States is limited to the Pacific and inter- 
mouiitain slates of the west, while the sour cherries arc grown 
priiuipiilly in districts near the Great Lakes in the sta;es of Mich- 
icaii, Wisconsin, Ohio, Pennsylvania and New York. However, 
ihtr .sour cherry is also grown as a dooryard or garden tree in 
other parts of the country where winter tem[jeratures arc 
nut loo .were or the summers too hot and dry. 

All varieties of cultivated cherry belong to two species. The 
cherries, Prunus avium, are tall pyramidal trees with few 
or no suckers from the roots and with leaves dowmy on the under- 
side. The sour cherries, Prunus cerasus, are small, broader trees 
with many suckers from the roots and with fruit sour to bitter 
in Uiite. Wild forms of the sweet cherry found growing in the 
Initcil States and in Europe are also called mazzard, bird and 
wild sweet cherry. 

The native habitat of the sweet cherry species is considered by 
many authorities to be western Asia, while that of Prunus cerasus 
seems to be close to that of Prunus avium in the region about 
the Ca.spian sea and extending into eastern Europe. These two 
^perie.s are widely distributed through the north temperate zone. 
The swttt cherry, Prunus avium, has been divided by botanists 
into difterent groups, but because of hybridization among the 
varieties it is rather difficult in many cases to classify them. 
Sweet cherries with soft, tender flesh form one group known 
l‘y pomologists under the French group name guigne or the 
English gean. This group is also often referred to as the 
cherries. Some of the varieties, such as Wood, are light 
coloured with colourless juice, while that of others, such as Black 
Tartarian, are dark coloured with reddish juice. A second group 
’niludcs those distinguished by the firm, crisp flesh of the fruits 
and often referred to as the Bigarreaus. Bing, a dark-red cherry, 
and Napoleon, a light-coloured one, are examples of this group. 

the sweet cherry, the sour cherry is also divided into groups 
nased on the colour of the juice. Cherries with colourless juice are 
Amarelles, these having pale red to red fruits more or less 
naiicned at the ends, Montmorency is the most important variety 
®\ihis group grown in the United States. The Morellos com- 
a second group containing varieties such as English Morello, 
very dark round to oval fruits and flesh with reddish juice, 
group of cherries intermediate in type between the sweets and 
^ sours is known as the dukes. These cherries, which arc con- 
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sidered to be hybrids between Prunus avhm and Prunus cerasus, 
have many characteristics of fruit, skin, flesh, juice colour and 
flavour, as well as of tree growth, that are intermediate between 
the sweets and sours. Three other species of cherry of low- 
growing bush or shrub form with edible fruit are the Nanking or 
bush cherry, Prunus tomentosa, an inhabitant of central Asia; 
the sand cherry, P. pumUa, of the shores and beaches of the 
eastern United States; and the western sand cherry or Bessey 
cherry, F. besseyi, of the western United States. 

The cherry is propagated by budding on the wild sweet or 
mazzard stock, or on the small, wild, inedible, sour cherry of 
southern Europe, Prunus mahaleb. The average annual commer- 
cial production of sweet cherries in the United States for the 
five-year period 1938-42 was slightly more than 79,000 tons, while 
the average production of sour cherries for the same period was 
93>97S tons. In addition to dessert and culinary uses in the 
home, cherry fruit is also used in the making of liqueurs. Kirsch- 
wasser is made chiefly on the upper Rhine from a wild black 
sweet cherry, Prunus avium. Maraschino, a liqueur made from 
ffie marasca cherry, is used in Europe and the United States 
in the making of maraschino cherries. The marasca cherry is 
a native of the province of Dalmatia, Yugoslavia. 

The black cherry, Prunus serotina, is native to most of the 
eastern half of the United States and adjacent areas of eastern 
Canada. Wood of this species has long been valued by cabinet- 
makers in making high quality furniture. (F. P. C.) 

CHERRY VALLEY, a village of Otsego county, N.Y., 
U.S., in a township of the same name, 60 mi. N.W. of Albany. 
Pop. (1950) 760; (1940) 704. It is served by the Delaware & 
Hudson railway. 

Cherry Valley is in the centre of a rich farming and dairying 
region, has a chair factory and is a tourist resort with sulphur 
and lithia springs. It was the scene of a terrible massacre during 
the War of Independence. The village was attacked on Nov. ii, 
1778, by Walter Butler (d. 1781) and Joseph Brant with a force 
of 800 Indians and Tories, who killed about 50 men, women and 
children, sacked and burned most of the houses and carried off 
more than 70 prisoners, who were subjected to the greatest cruel- 
ties, many dying or being tomahawked before the Canaffian set- 
tlements were reached. 

Cherry Valley was incorporated in z 81 a. 

CHERSIPHRON, a Cretan architect, the traditional builder 
(with his son MeUgenes) of the great Ionic temple of Artemis at 
Ephesus in the 6th century b.c. Remains of this temple were 
found by J. T. Wood and brought to the British museum. 
A fragmentary inscription supports the statement of Herodotus 
that the pillars were presented by King Croesus. 

CHERSO (Ckes), one of the three major islands of the 
Quamero group, lying off the east coast of the peninsula of Istria, 
Italy. With the adjacent island of Lussino (Losinj) it was trans- 
ferred to Italy in the settlement after World War I and was in- 
cluded in Venezia Giulia, while Veglia (Krk), the third member of 
the group, was attached to Yugoslavia. In 1947 Cherso and Lus- 
sino also passed to Yugoslavia. 

Cherso, 40 mi. long and 8 mi. wide, has a total area of 
1 25 sq.mi. It is separated from Lussino by a navigable channel, 
crossed by a swing bridge, the channel being believed to be arti- 
ficial and the result of Roman work. The Roman town of Ossero 
(Osor), now a village but formerly the capital of Cherso, stands 
where the two islands approach most closely. Lussino, though 
having an area of only 28 sq.mi., has a larger population than 
Cherso and contains in Lussin Piccolo (Mali Losinj) a harbour 
of some importance, while Cherso harbour has no great value. 
Both islands are structurally a part of the karst plateau of Istria, 
and show similar features, with numerous swaUow holes and 
patches of fertile red earth. Wine, olive oil and fruits are pro- 
duced in both, but Cherso, which is mountainous, rising to over 
2,000 ft., is devoted largely to sheep raising. 

Under the Austrians the population of Cherso, about 8,000, was 
registered as predominantly Serbo-Croat, the Italians forming a 
minority. But Cherso and Lussino formed together one district, 
and Italians so largely predominated in the latter island as to make 



41 8 CHERSONESE-~CHERUBIM 


the total figures for the two stocks practically equal. Since 
the Italians regarded the Austrian figures as favouring the Serbo- 
Croat element at their expense the frontier was drawn to include 
both islands within Italy. In 1947 Cherso was transferred to 
Yugoslavia. 

See *Thc Austrian Littoral,” Foreign Office Peau Handbook, 10. 

CHERSONESE, CHERSONESUS or CHERRONESUS, 

a word equivalent to “peninsula” (Gr. dry, and vrjaas, 

island). In ancient geography the Chersonesus Thracica, Cher- 
sonesus Taurica or Scythica, and Chersonesus Cimbrica correspond 
to the peninsulas of the Dardanelles, the Crimea and Jutland; 
and the Golden Chersonese is usually identified with the peninsula 
of Malacca. The Tauric Chersonese was further distinguished as 
the Great, in contrast to the Heracleotic or Little Chersonese at 
its southwest comer, where Sevastopol now stands. 

History. — ^The Tauric Chersonese (from the and century aj>. 
called Chersoh) was a Dorian colony of Heraclea in Bithynia, 
founded in the 5th century b.c. in the Crimea about two miles S. 
of the modem Sevastopol. After defending itself against the king- 
dom of Bosporus {see Bosporus Cimmerius), and the native 
Scythians and Tauri, and even extending its power over the west 
coast of the peninsula, it was compelled to call in the aid of Mithra- 
dates VI and Diophantus, c, no b.c., and submitted to the 
Pontic dynasty. On regaining a nominal independence, it came im- 
der the Roman suzerainty. In the latter part of the ist century 
A.D., and again in the and, it received a Roman garrison and 
suffered much interference in its internal affairs. In the time of 
Constantine, in return for assistance against the Bosporans and 
Che native tribes, it regained its autonomy and received special 
privileges. It must, however, have been subject to the Byzantine 
authorities, as inscriptions testify to restorations of its walls by 
Byzantine officials. Under Theophilus the central government 
sent out a governor to take the place of the elected magistrate. 
Even so it seems to have preserved a measure of self-government 
and may be said to have been the last of the Greek city states. It 
had been the main emporium of Byzantine conunerce upon the 
north coast of the Euxine. Through it went the communications of 
the empire with the Pelchenegs and other native tribes, and more 
especially with the Russians. The commerce of Cherson is guaran- 
teed in the early treaties between the Greeks and Russians, and it 
was in Cherson, according to Pseudo-Nestor’s chronicle {see 
Nestor), that Vladimir was baptized in 988 after he had captured 
the city. Its ruin was brought about by the commercial rivalry 
of the Genoese, who forbade the Greeks to trade there and diverted 
its commerce to Caffa and Sudak. The constitution of the city 
was at first democratic under damiorgi, a senate and a general 
assembly. Latterly it appears to have become aristocratic, and 
most of the power was concentrated in the hands of the first 
archon or proteuon, who in time was superseded by the strategus 
sent out from Byzantium. Its most interesting political document 
is the form of oath sworn by all citizens in the 3rd century b.c. 

Remains.— The remains of the city occupy a space about two- 
thirds of a mile long by half a mile broad, enclosed by a Byzantine 
wall. Remains of a Greek wall going back to the 4th century b.c. 
have been found beneath this in the eastern or original part of 
the site. Many Byzantine churches, both cruciform and basilican, 
have been excavated. The latter survived here into the 13th 
century when they had long been extinct in other Greek-speaking 
lands. The churches were adorned with frescoes, wall and floor 
mosaics, and marble carvings similar to work found at Ravenna. 
The fact that the site has not been inhabited since the 14th 
century makes it important for our knowledge of Byzantine life. 
The city was used by the Romans as a place of banishment: St. 
Clement of Rome was exiled hither and first preached the Gospel; 
another exile was Justinian II, who is said to have destroyed the 
city in revenge. Its coins range from the 3rd century b.c. to about 
A.D. 200, and there are Byzantine issues. 

Bibliography.— B. Koehne, Beitrdge %wr Geschichte von Ckerronesus 
in Taurkn (St. Petersburg, 1848) ; art. “Chersonesos” (20) by C. G. 
Brandis in Pauly-Wissowa, ReaUncyklopadie, vol. iii, 221 ; A. A. Bob- 
rinskoj, Chersonesus Tauriea (St. Petersburg, 1905) (Russian); V. V. 
Latyshev, Insert. Orae Septentr. Ponti Euxini, vols. i and iv. Reports 
of excavations appear in the Compie rendu of the Imperial Archaeologi- 


cal Commission of St. Petersburg from z888 and in Its BiiOeUn, Seg 
also E. H. Minns, Scythians and Greeks (Cambrid^, 1907). Kos. 
tovtseff. M., Iranians and Greeks in South Russia (Oxford, 1922) 

CHERT, in geology, a rock consisting mainly of silica in a 
finely granular or chalcedonic form, closely allied to flint {q.v.). 
Cherts are probably formed in several different ways; for exampic 
by solution and redeposition of the silica contained in the spicules 
of sponges and other siliceous organisms in sedimentary rocks, 
such as the Carboniferous Umestone and Upper Greensand of 
England; by accumulation on the floor of the sea in ancient times 
of radiolaria and diatoms, like some of the modem deep-sea de< 
posits; by precipitation of silica from magmatic solutions belong, 
ing to the later stages of submarine volcanic eruptions. In some 
instances it is uncertain which of these causes was concerned in 
their formation. Cherts rich in compounds of iron, of volcanic 
origin, were the primary source of the iron ore of ^e Lake Su- 
perior region of ^e U.S. The Rhynie cherts of Devonian age. in 
Scotland, are noteworthy for the preservation of the minute de- 
tails of the structure of fossils embedded in them. (R. H. Ra.) 

CHERTSEY, urban district of Surrey, England, 22 mi. S.W. 
of London by the Southern Region railway. Pop. (1951) 31.029. 
Area 15.6 sq.mi. It is pleasantly situated on the right bank of the 
Thames, which is crossed by a bridge of seven arches, builit of Pur- 
beck stone in 1785. The first religious settlement in Suney, a 
Benedictine abbey, was founded in 666 at Chertsey {Cerotesei, 
Certesey), the manor of which belonged to the abbot until 1539, 
when it became a possession of the crown. In the reign of Edward 
the Confessor Chertsey was a large village and was made the head 
of Godley hundred. Chertsey owed its importance primaril)' to 
the abbey, but partly to its geographical position. Ferries over the 
Redewynd were subjects of royal grant in 1340 and 1399; the ab- 
bot built a new bridge over the Bourne in 1333, and wholly main- 
tained the bridge over the Thames when it replaced the 14th- 
century ferry. In 1410 the king gave permission to build a bridge 
over the Redewynd. As the centre of an agricultural district the 
markets of Chertsey were important and are still held. 

Three days’ fairs were granted to the abbots in 1129 for the 
feast of St. Peter ad Vincula by Henry III for Holy Rood day; 
in 1282 for Ascension day; and a market on Mondays was ob- 
tained in 1 282. 

Little remains of the abbey buildings, which fell into decay in 
the 1 7th century. The ground plan, however, can be traced and 
the fish ponds are compile. Among the abbots the most famous 
was John de Rutherwyk, who was appointed in 1307, and con- 
tinued, till his death in 1346, to carry on a great system of altera- 
tion and extension. The house in which the poet Cowley spent the 
last years of his life remains. The town is the centre of a large 
residential district. Its principal trade is in produce for the Lon- 
don markets. 

See Lucy Wheeler, Chertsey Abbey (London, 1905); Victoria 
County History, Surrey. 

CHERUBIM are winged creatures associated in the Old 
Testament with the deity. Tho-name, plural of the Hebrew 
keriib, has no Hebrew etymology, and was taken over, with the 
conception, from older sources. Similar creatures are found in 
other oriental religions. The cherubim who guard Paradise (Gen* 
iii, 24) are introduced, without description, as well-known figures. 
The cherub appears also in Ezek. zxviii, 13-16, behind which pas- 
sage lies another version of the Paradise story, but the text is too 
obscure to throw much light on his character. More illuminating h 
the vision of Ezekiel, ch. i., where the four “living creatures” at- 
tendant upon the divine chariot are undoubtedly cherubim, fnr 
they are expressly so named in Ezek. z. These have each four 
wings, and four faces— those of a man, a lion, an ox, an eagie- 
The two seraphim of Isa. vi belong to the same category, thou^ 
these have six wings and, presumably, human faces. In L^ekie 
and Isaiah these beings are connected with the divine throne, it ^ 
thus natural that we should find two gold cherubim covering tnt 
“mercy-seat” (Exod. xxxvii, 6-9, xxv, ifl-22). ReprescntatiMS 
of cherubim are found also in the hangings of the shrine (Lxop 
xxvi, I, 31), and figures of two cherut^, overlaid with gold,^ 
Solomon’s temple (i Ki. vi, 23-28, viii, 6 seq.), others carved 01 
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the walls (vi. 99^33), and about tbe bases of the "molten sea” 
(vii. 99). So the temple of Ezekiel has carved decorations of 
cherubim, these with two faces, a man's and a lion’s (zl. 18 seq.). 
The description of Yahweh riding "upon a cherub,” Ps. xviii. 10, 
has for its parallel "upon the wings of the wind”; this, although 
in Babylonian myth the south wind has wings that can he broken, 
suggests that a mythological conception is used merely for poeti- 
cal effect, a conclusion confirmed by the similar passage Ps. dv. 
3, in which the cherub is replaced by clouds. 

To sum up, the cherubim are hybrid creatures, with wings of 
birds, human or animal faces, regarded as attendants upon the 
divine throne, or guardians of specially sacred places. The four 
‘‘living creatures” of Rev. iv. 6 are lineal descendants of those in 
Ezekiel’s vision. In Jewish literature the cherubim appear as a 
class of angels. Representations of figures similar to the Old 
Teslament cherubim have been discovered in many places, a pair 
from Dendera showing striking resemblance to those described 
in Exodus. 

Sfe the illustrations in Gressmann’s AUorientaUsche Texte und 
Bilder sum Alien Tesiamente, nos. 378 seq.; Vincent, Revue BibUque, 
p. 487 seq. (1926). (W. L. W.) 

CHERUBINI, MARIA LUIGI CARLO ZENOBIA 
SALVATORE (1760-1842), Italian musical composer, was 
born at Florence on Sept. 14, 1760, and died on March 15, 1842 in 
Paris. His father was Maestro at Cembalo at the Pergola theatre, 
and began to teach him music when he was six. By the time he 
was 16 he had composed a great deal of Church music, and in 
J777 he went to Bologna, where for four years he studied under 
^arti. This famous master well earned the gratitude which after- 
wards im()elled Cherubini to place one of his double choruses by 
the side of his own Et Vitam Venturi as the crown of his Treatise 
on Counterpoint and Fugue, though the juxtaposition does Sard’s 
music no good. Cherubini also worked at operatic composition, 
and Sard sometimes, like the great masters of painting, entrusted 
his pupil with minor parts of his own works. Cherubini’s first 
ionii)lete opera, Qmnto Fabio was produced in 1780 and was 
tolluwed in 1782 by Armida, Adriano in Siria, and other works, 
in 1784 he was invited to London to produce two works for the 
luliun opera there, one of which. La Finta Principessa, was 
faviiurably received while the other, Giulio Sabino, was, accord- 
ing to a contemporary witness, "murdered” by the critics. 

In 17S6 he left London for Paris, which became his home 
after a visit to Turin in 1787-88 on the occasion of the produc- 
tion there of his Ifigenia in Aulide. His first French opera, 
Demophon (1788), which was not a popular success, already 
marks a departure from the Italian style, which Cherubini still 
cultivated in the pieces he introduced into the works of Anfossi, 
Paisicllo and Cimarosa, produced by him as director of the Ital- 
ian opera in Paris (established in 1789). In Paris Cherubini be- 
came a great composer. If his melodic invention had been as 
warm as Gluck’s, his masterly technique would have made him 
om; of tbe greatest composers that ever lived. But his personal 
chijractei shows in its Johnsonian "anfractuosities” an un- 
jobnsunian "unclubability,” which extends to the centre of his 
an and deprives even his finest music of the glow of inspiration 
tbat fears nothing. 

\yith Lodoiska (1791) the series of Cherubini’s master-pieces 
bpRins, and Midie (1797) shows his full powers. Cherubini’s 
creative genius was never more brilliant than at this period, as 
ihu wonderful two-act ballet, Anacreon, shows; but his temper 
and spirits were not improved by a series of disappointments 
which culminated in the collapse of his prospects of congenial 
succe ss at Vienna, where he went in 1805 in compliance with an 
invitation to compose an opera for the Imperial theatre. Here 
w produced, under the title of Der Wassertrdger, the great work 
^nich, on its first production on January 7, i8oi (26 Nivose, 
Y 8) as Les Deux Joumies, bad thrilled Paris with the accents 
a humanity restored to health and peace. It was by this time 
established favourite in Austria. On February 25' Cherubim 
produced Faniska, but the war between Austria and France had 
nroken out immediately after his arrival, and the run of Faniska 
Was stopped by the bombardment and capitulation of Vienna. 


His stay at Vienna is memorable for his intercourse with 
Beethoven, the most whole-hearted admirer he and his works 
have ever met in a century and a quarter. Tbe mighty genius 
of Beethoven, which broke through all rules in vindication of the 
principles underlying them, was incomprehensible to Cherubini, 
in whose mind the creative faculties were finely developed, but 
whose critical faculty was supplanted by a mere disciplinary code 
inadequate even as a basis for the analysis of his own works. 
On the other hand, it would be impossible to exaggerate the in- 
fluence Les Deux Joumies had on the lighter parts of Beethoven’s 
FideUo. Cherubini’s librettist was also the author of the libretto 
from which Fidelio was adapted, and Cherubini’s score was a 
constant object of Beethoven’s study, not only before the pro- 
duction of the first version of Fidelio (as Leonore) but also 
throughout Beethoven’s life. Cherubini’s record of Beethoven’s 
character is contained in the single phrase, "II 6tait toujours 
brusque,” a fine example of the pot’s opinion of the kettle. The 
overture to Leonore merely puzzled Cherubim as to what key it 
might be in. Beethoven’s brusqueness did not prevent him from 
assuring Cherubini that he considered him the greatest composer 
of the age and that he loved and honoured him. Cherubini’s 
incapacity to understand Beethoven did not prevent him from 
worlidng on the grand scale which Beethoven had by that time 
established as a permanent standard for musical art. The colos- 
sal breadth of the duet Perfides ennemis in Midie is almost in- 
conceivable without the example of Beethoven’s C minor trio, 
op. I, No. 3, published two years before it. On the other hand 
the cavatina Etemo iddio in Faniska is of a terseness and depth 
not only worthy of Beethoven but surprisingly like him in style. 

After Cherubini’s disappointing visit to Vienna he did Uttle 
until 1809 when his friends with much difficulty persuaded him 
to write a mass for the consecration of a church at the country 
seat of the prince de Chimay, where he was staying. With this 
mass (in F, for three-part chorus and orchestra), tte period of 
his great Church music begins; although it was by no means 
the end of his career as an opera writer, which lasted as late as 
his 73rd year (1832). This third period is also marked by sev- 
eral instrumental compositions. An early event in the annals 
of the Philharmonic Society was the invitation of Cherubini to 
London in 1815 to produce a symphony, an overture and a vocal 
piece. The symphony (in D) was afterwards arranged, with a 
new slow movement, as the string quartet in C (1829), a curious 
illustration of Cherubini’s notions of symphonic as well as of 
chamber-music style, for the quartet-writing is just like that of 
his other quartets; oil-painting restricted to black and white. 
Nevertheless the first three of the six string quartets written 
between 1814 and 1837 are interesting works performed with 
success at the present day, and the last three, discovered in 2889 
are not without fine passages. 

At the eleventh hour Cherubini received recognition from 
Napoleon, who, during the Hundred Days, made ffim chevalier 
of the Legion of Honour. Then, with the restoration of the 
Bourbons, Cherubini’s position improved. He was appointed, 
jointly with Lesueur, as composer and conductor to the Chapel 
Royal, and in 1822 he obtained the permanent directorship of 
the conservatoire. 

In 1833 Cherubini produced his last work for the stage, Ali 
Baba, adapted (with new and noisy features which excited Men- 
delssohn’s astonished disgust) from a manuscript opera, ilTon- 
kourgi, written 40 years earlier. It is therefore not one of the 
brighter rockets from what Mendelssohn called "the extinct 
volcano.” But the requiem in D minor (for male voices), writ- 
ten in 1836, is one of Cherubini’s greatest works, and, ^ough 
not actually his last composition, is a worthy close to the long 
career of an artist of high ideals who, while neither by birth 
nor temperament a Frenchman, must yet be counted with a still 
greater foreigner, Gluck, as among the glories of French classical 
music. Cherubini’s Treatise on Counterpoint a$td Fugue embodies 
his views as a theorist. Concerning one 16th century idiom, as 
natural in pure polyiihony as "attraction of the relative” is in 
classical Greek. Cherubini remarks, "No tradition gives us any 
reason why the classics thus faultily deviated from the rule.” On 



CHfeRUEL— CHESHAM 


420 

tP ffthfr point where there is a fine Opportunity for stimulating 
a sense of harmonic values, he inculcates a mechanical pseudo- 
lo|^c with the remark that ”The opinion of the classics appears 
to me erroneous, notwithstanding that custom has sanctioned it, 
for on the principle that the discord is a mere suspension of 
the chord, it should not affect the nature of the chord. But since 
the classics have pronounced judgment we must of course sub- 
mit.” On the whole Cherubini’s career as a teacher did more 
harm than good in his lifetime, and his Treatise on Counterpoint 
and Fugue continues at the present day to invest disastrous mis- 
interpretations of classical art forms with the authority of a 
great composer. 

And yet as a composer Cherubini was no psuedo-clasac but 
a really great artist. His purity of style rarely joined itself to 
matter that could express the ideals he kept always in view. In 
his love of those ideals there was too much fear: but Beethoven’s 
estimate of him is more just than the contemptuous neglect with 
which his art is treated now. 

His principal works are summarized by F 4 tis as 32 operas, 
29 Church compositions, four cantatas and several instrumental 
pieces, besides the treatise on counterpoint and fugue. 

Good modem full scores of the two Requiems and of Les 
Deux Joumdes (the latter unfortunately without the dialogue, 
which, however, is accessible in a careful German translation in 
the Reclam Bihliothek), and also of ten opera overtures, are cur- 
rent in the Peters edition. Vocal scores of some of the other 
operas are not difficult to get. The great Credo is in the Peters 
edition, but is becoming scarce. The string quartets are in Payne’s 
Miniature Scores, It is very desirable that the operas, from 
Dimophon onwards, should be republished in full score. 

(D. F. T.) 

Bibuooraphy.— D. Denne-Baron, Cherubini (1862) ; E. BcUasis, 
Cherubini (1874 and 1912) ; Crowest, Cherubini, 1890; R. Hohenemser, 
Ltugi Cherubini, sein Leben und Seine Werke (Leipzig, 1913) ; M. 
Quatrellcs TEpine, Cherubini 1760-1842; Notes et Documents inidits 
(Lille, 1913). 

CH^RUEL, PIERRE ADOLPHE (1809-1891), French 
historian, was bom at Rouen. His most important work was done 
on the history of France in the 17th century. Among his books 
are Histpire de V administration monarchique en France depuis 
Vavbnement de Philippe-Auguste jusqu^d la mart de Louis XIV, 
(1855); Dictionnaire historique des institutions, moeurs et 
coutumes de la France (1855); Journal dVlivier Lefbvre d’Or- 
messon (1860-62); editions of the Lettres du cardinal Mazarin 
pendant son minisUre (6 vols., 1870-91), continued by the vi- 
comte G. d’Avenel; of the Mimoires du due de Saint-Simon 
(1856-58 and 1878-81); Notice sur la vie et sur les mimoires 
du due de Saint-Simon (1876); Histoire de la France pendant la 
minoritl de Louis XIV. (4 vols., 1880) and Histoire de la France 
sous le ministhre de Mazarin (3 vols., 1882-83). 

CHERUSCl^ an ancient German tribe occupying the basin of 
the Weser to the north of the Chatti (q,v,). Together with the 
other tribes of western Germany they submitted to the Romans 
in 11-9 B.C., but in a.d. 9 Arminius, one of their princes, rose in 
revolt, and defeated and slew the Roman General (^ntilius Varus, 
annihilating his army. Germanicus Caesar (q.v.) made several 
unsuccessfd attempts to bring them into subjection again. By the 
end of the 1st century a.d. their prestige had declined, and their 
territory was eventually occupied by the Saxons. 

BisLioGRApnY^— Tacitus, Annals, i. 2, 11, 12, 13; Germania, 36. 

CHERVONETZ, the new Russian monetary unit, instituted 
in 1922 as part of the New Economic Policy. The old pre-World 
War I rouble had, owmg to heavy war expenditure, the military- 
Communist era of 1917-22 and to post-war heavy budget deficits 
(balanced deliberately by fresh note emissions), depreciated to 
vanishing point. When the Soviet Government realized the need 
of a stable currency they instituted the chervonetz. 

The chervonetz equals lo^pre-war roubles of 2s. x^d. Cher- 
vonetz notes were issued by the new State bank, having a back- 
ing of 25% in gold, platinum or stable foreign exchange, the re- 
maining 75% cover to consist of marketable goods, short-term 
securities or approved bills of exchange. These notes were from 
their inception restricted in their issue, so as to maintain the above 


provisions, and in particular steps were taken to discourage them 
from entering into internal circulation. They were used as the 
basis of the nation’s currency system and foreign exchange rales 
were quoted in chervontsi. 

Side by side with the chervonetz a new series of rouble notes 
was issued intended for internal use. These had no fixed convex- 
sion ratio against the chervonetz, and for the two years imme- 
diately succeeding their first appearance they were issued freely 
to balance successive budget deficits. Hence they in turn rapidly 
depreciated until the conversion ratio reached the astronomical 
figure of 200,000,000,000 roubles to one chervonetz. 

In 1924 it proved possible to balance the budget and so to 
reorganize the internal currency. New currency rouble notes were 
issued, their volume being limited to half that of the chervontsi 
in circulation. Simultaneously the old Soviet or 1923 roubles 
were gradually withdrawn. 

After 1924 the internal currency of the country consisted of 
stable rouble, currency notes and subsidiary coins. (See also 
Rouble.) 

CHESAPEAKE AND DELAWARE CANAL, in the 

United States, connects Chesapeake City, Md., and Delaware 
City, Del., and provides a water route directly across Delaware 
and Maryland from Delaware bay to Chesapeake bay. It i$ 19 mi. 
long, 250 ft. wide and 27 ft. in depth. Its total cost was about 
$10,000,000. 

CHESAPEAKE AND OHIO CANAL, in the United 
States, between Cumberland, Md., and Washington, D.C, was 
used formerly for the transportation of coal from the Cumberland 
region to the Potomac river. 

The cost of construction with improvements was about $14.- 
000,000. It is 184 mi. long, 68 ft. wide and 6 ft. in depth. The 
canal is no longer used for navigation. 

CHESAPEAKE BAY, an arm of the Atlantic ocean on the 
east coast of the United States, is about 200 mi. long and varies 
in width from 4 to 40 mi.; the lower part of the bay cuts north- 
ward through the state of Virginia, and the upper part almost bi- 
sects Maryland. 

The entrance to the bay is between Cape Charles on the north 
and Cape Henry on the south. 

The Susquehanna river enters the head of the bay in the north; 
other tributaries include the Nanticoke, Choptank and Chester 
rivers on the east and the James, York, Rappahannock and Po- 
tomac rivers on the west. There are many inlets on the irregular 
shores of the bay. 

The chief port is Baltimore, Md., at the head of the Patapsco 
river, one of the numerous deepwater estuaries. Oysters and 
crabs and Potomac herring, perch and other fish are found in great 
abundance in the waters of the bay. The bay area became a popu- 
lar recreational centre. 

The English settlers who founded Jamestown (q.v.) in May 
1607 had anchored off Cape Henry in April of that year. 

In the summer of the following year, Capt. John Smith began 
to explore Chesapeake bay and its tributaries. His party covered 
about 3,000 mi. in its search for data. 

CHESELDEN, WILLIAM (1688-1752). English surgeon 
was bom at Somerby, Leicestershire, on Oct. 19, 1688. He studied 
anatomy in London under William Cowper (1666-1709), and in 
1713 published his Anatomy of the Human Body. He became 
surgeon at St. Thomas’s and St. George’s hospitals, London. 
Cheselden is famous for his “lateral operation for the stone, 
which he first performed in 1 727. He was one of the most famous 
and rapid operators in the preanaesthetic period. He also effected 
a great advance in ophthalmic surgery by his operation for the 
treatnxent of certain forms of blindness by the production of an 
“artificial pupil.” . , 

He attended Sir Isaac Newton in bis last illness, and was a fneno 
of Alexander Pope and of Sir Hans Sloane. He died at Bath 
April 10, 1752. 

See F. H. Garrison, History of Medicine, p. 343 (2929). 

CHESHAM, an urban district and market town of Buclung* 
hamshire, England, 26 mi. W.N.W. of London by the Eas er 
Region railway. Pop. (1951) ii428> Area, S 
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is pleasantly dtuated in the xiarrow vaDey of the river Qiess, Hiatory^The earliest recorded historical fact is the captuie 
flanked by low wooded chalk hills. St. Mary’s church, which has of Chester by the Northumbrian king Aethelfrith about 614. 
some ancient frescoes, is mainly Perpendicular in style. Daily After a period of incessant strife between Britons and Saxons the 
utensils, chairs, malt-shovels, etc., are^ made of beech. Shoemak- district was subjugated in 830 and incorporated in the kingdom 
inf? is also carried on. Waterside, adjoining the town, has duck of Mercia. During the 9th century Aethelwulf held his parliament 
farms and extensive watercress beds, for which the Chess is noted, at Chester, and received the homage of his tributary Idngs from 
CHESHIRE, a north-western county of England, bounded Berwick to Kent, and in the 10th century Aetheldaed rebuilt 
north by Lancashire, north-east by Yorkshire and Derbyshire, the city, and erected fortresses at Eddisbury and Runcorn, 
south-eastby Staffordshire, south by Shropshire, west by Denbigh- Edward the Elder garrisoned Thelwall and strengthened the 
shirp and Flint, and north-west by the Irish Sea. Area 1,014.6 sq. passages of the Mersey and Irwell. On the splitting up of Mercia 
m. The coast-line is formed by the estuaries of the Dee and the in the 10th century the dependent districts along the Dee were 
Mersey, which are separated the low rectangular peninsula of made a shire for the fortress of Chester. The shire is first men- 
Wirral. The Dee forms a great part of the county boundary with tinned in the Abingdon Chronicle, which relates that in 980 
Denbighshire and Flint, and the Mersey the boundary along the Cheshire was plundered by a fleet of Northmen. At the time of 
whole of the northern side. The principal river within the county the Domesday survey the county was divided into twelve hun- 
is the Weaver, which crosses it on a north-westerly course, and dreds, exclusive of the six hundreds between the Ribble and the 
receiving the Dane at Northwich, discharges into the estuary of Mersey, now included in Lancashire, but then a part of Chesh- 
the Mersey south of Runcorn. The surface of Cheshire is mostly ire. Of the seven modem hundreds Bucklow alone retains its 
low and gently undulating or flat : the broken line of the Peck- Domesday name. The hundreds of Atiscross and Exestan have been 
forton hills, seldom exceeding 600 ft. in height, is conspicuous, transferred to the counties of Flint and Denbigh, with the cxcep. 
The northern part of the hills coincides approximately with the tion of a few townships now in the hundred of Broxton. Cheshire 
district called Delamere Fore.st, formerly a chase of the earls put up a determined resistance to the Conqueror and no English- 
of Chester, and finally disforested in 1 8ie. Southwards, command- man retained estates of importance after the Conquest. It was 
ing the narrow gap of the Gowy river on the west stands the constituted a county palatine, with an independent parliament 
Norman castle of Beeston. Distributed over the county, but prin- consisting of the barons and clergy, and courts and all lands 
cipally in the eastern half, are many small lakes or meres, such except those of the bishop were held of the earl. During the 12th 
as Combermere, Tatton, Rostherne, Tabley, Doddington, Mar- and 13th centuries the county was impoverished by the constant 
bury and Mere. inroads of the Welsh. In 1264 the castle and city of Chester 

\VMth the exception of some Carboniferous rocks on the eastern were granted to Simon de Montfort. Richard II., in return for 
border, and a small patch of Lower Lias near Audlem, the whole support made the county a principality, but the act was revoked 
county is occupied by Triassic strata. The great central plain is in the next reign. In 1403 Cheshire was the headquarters of Hot- 
covered by Keuper Marls, rich grassland loams with many beds spur. At the beginning of the Wars of the Roses Margaret col- 
ot rock-salt, mostly thin, though two are from 75 ft. to over Iccted a body of supporters from among the Cheshire gentry, and 
!oo ft. thick. Thin beds and veins of gypsum are common in the Lancastrian risings occurred as late as 1464. In 1643, Chester 
marls. The striking features of the Peckforton Hills, which run was made the headquarters of the royalist forces, while Nantwich 
north and south, bordering the valley of the Weaver on the west, was garrisoned for the ^rliament, and the county became the 
arc due to the repeated faulting of the Lower Keuper Sandstone, scene of constant skirmishes until the surrender of Chester in 
which lies upon beds of Bunter Sandstone. Besides forming this 1646. 

will-marked ridge, the Lower Keuper Sandstone, which is quar- In the reign of Henry VIII. the distinctive privileges of 
ri( rl in several places, forms several ridges north-west of Maccles- Cheshire as a county palatine were abridged. The right of sanc- 
iicld and appears along the northern border and in the neighbour- tuary attached to the city of Chester was abolished and justices 
hood of New Brighton and Birkenhead. It is a good building stone of peace were appointed as in other parts of the kingdom. An 
and an important water-bearing stratum. At Alderlcy Edge ores impression of the wealth of the rich agricultural county is to 
of copper, lead and cobalt arc found. West of the Peckforton be seen in the numerous half-timbered houses and ancient manor- 
rictee, Bunler Sandstones and pebble beds extend to the border, houses such as Bramhall Hall, near Macclesfield and Moreton 
They also form low foothills between Cheadle and Macclesfield. Old Hall, near Congleton. The former dates from the 13th and 
They fringe the northern boundary and appear on the south- 14th centuries, and contains a handsome panelled hall. Moreton 
eastern boundary as a narrow strip of hilly ground near Woore. Hall and several others, such as Brereton and Dorfold Halls, are 
From Macclesfield northward through Stockport is a narrow Elizabethan. Vale Hall near Winsford incorporates fragments 
tongue of coal-measures — an extension of the Lancashire coalfield, of a Cistercian monastery founded in 1277. Ecclesiastical archi- 
Fotil is mined at Neston in the Wirral peninsula from beneath teclure is not well represented outside Chester (q»v,), but Lower 
the Trias; it is a connecting link between the Lancashire and Peover, near Knutsford has a notable half-timbered church of 
'Flintshire coalfields. Glacial drift with northern erratics is thickly i3ih century date, restored in 1852. There is also a fine latq 
spread over all the lower ground ; at Crewe the drift is over 400 ft. Perpendicular church (with earlier portions) at Astbury near 
thick. Patches of drift sand, with marine shells, occur on the high Congleton, and the churches of Banbury and Malpas are Per- 
pround east of Macclesfield at an elevation of 1,250 ft. The pcndicular and Decorated. St. Michael's church and the Rivers 
Cheshire lowland filled with prehistoric swamp and forest has chapel at Macclesfield are noteworthy. In the market-place at 

not yielded large finds of ancient objects. A list of perforated Sandbach are two remarkable sculptured Saxon crosses, 

stone axes is given in Trans, Lancs, and Ches. Ant, Soc,, vol. v., Agricttlture and lndustrie8.F— From earliest times the staple 
P- 327 {see also vol. xi., p. 171). Tranmere has yielded a stone- products of Cheshire have been salt and chee^. The salt-pits of 
cplt retaining part of its wooden handle. Copper was mined at Nantwich, Middlewich and Northwich were in active operation 
some early period at Aldcrlcy Edge and stone hammers with a at the time of Edward the Confessor, and at that date the mills 
groove for attachment occur here. The type occurs in Shetland, and fisheries on the Dee also furnished a valuable source of 

'halt's, South-West Ireland, Brittany, the Iberian Peninsula, revenue. Twelfth century writers refer to the excellence of 

Savoy, Austria and Egypt; it is well-known in the New World and Cheshire cheese. The trades of tanners, sbnners and glove- 
Cambridge Museum has specimens from Australia. A flat celt makers existed at the time of the Conquest, and the export trade 
copjjcr or bronze is known from Grappenhall. Broxton has in wool in the 13th and 14th centuries was considerable. The 
I'iiWcd one of the few trunnion celts of Britain {see Hemp, W. J. soil of the county is varied and irregular; a large proportioa is 
Joum,, vol. V. 1925, p. 51) together with two palstaves and clay. About 7SJ% of the total area of 638,960 ac. was under cul- 
J spearhead. A dagger blade and a pommel have been found at tivation in 1939. Oats were the most important cereal, occupy. 
Wilmslow and the surface of the upper Forest bed at Mcols has ing 35,224 ac., and over 52% of the cultivated land was in per^ 
yielded antiquities apparently of the Early Iron Age. manent pasture. The vicinity of such populous centres as Liver- 
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pool and Manchester stimulates daiiying. The name of the county 
is given to a particular brand of cheese. Potatoes are by far the 
most important rootcrop and occupied 16416 ac. in 2939. The 
damson is common among fruit trees, while the strawberry beds 
near Famdon and Holt are celebrated. Market-gardening is pur- 
sued in the neighbourhoods of Chester, Wallasey and Altrincham. 
In the first half of the 19th century the condition of agriculture 
in Cheshire was notoriously backward. In 1865-66 the county 
suffered from cattle plague, and at various times since diseases 
introduced from overseas through Liverpool have ravaged the 
county. The manufacture of textiles extends from its seat in 
Lancashire into Cheshire; and the whole northeastern tongue 
of the county is engaged in branches of the industry, partic- 
ularly co/.on-spinning. Metalworking is important, and em- 
braces shipbuil^ng (Birkenhead) and galvanized iron products 
(Ellesmere Port). At Crewe are situated the great workshops 
of the London, Midland and Scottish railway company, to which 
the town owes its origin and rise. Chemical industries are of 
special importance, and are found along the Mersey; they are 
closely related to the salt industry. The Mersey shore also has 
machinery and ironworks, flour mills, tobacco and soap-works 
(Port Sunlight). Much sandstone is quarried, but the mineral 
wealth of the county lies in coal (around Congleton and Maedes- 
field) and e.special]y salt. 

Some rock salt is obtained at Northwich and Winsford, but 
most of the salt is extracted from brine both here and at Law- 
ton, Wheelock and Middlewich. Subsidences frequently occur 
after the brine is pumped out; walls crack and collapse, and 
houses are seen leaning far out of the perpendicular. 

Communications. — ^The county is well served with railways. 
The main line of the L.M.S.R. runs north from Crewe to War- 
rington with branches from Crewe diverging fanwise to Man- 
chester, Chester, North Wales and Shrewsbury. The G.W.R. 
passes northward from Wrexham to Liverpool and Manchester. 
The heart of the county is traversed by the Cheshire lines of 
the L.M.S.R., serving the salt district, and reaching Chester from 
Manchester by way of Delamcre Forest. In the west, between 
Chester, Connah’s Quay and Liverpool, the L.N.E.R. operates. 
Many experiments in road building have been made in the Wirral. 
The river Weaver is locked as far up as Winsford, and the trans- 
port of salt is thus expedited. In the salt district of the Weaver, 
subsidence has resulted in the formation of lakes of considerable 
extent, which act as reservoirs to supply the navigation. Inland 
navigation is also provided by the Grand Trunk, Shropshire 
Union and other canals, and many small steamers are in use. 
The Manchester Ship canal passes through a section of north 
Cheshire, entering from the Mersey estuary by locks near East- 
ham, and following its southern shore up to Runcorn, after which 
it takes a course more direct than the river, and finally enters 
Lancashire at the junction of the Irwell with the Mersey, near 
Irlam. 

Population and Administration^The area of the ad- 
ministrative county is 973 sq.mi.; pop. (1951) 1,258,050. Cheshire 
has been described as a suburb of Liverpool, Manchester and the 
Potteries, and has been freely colonized from these populous in- 
dustrial centres. On the short seacoast of the Wirral are found 
the popular resorts of New Brighton and Hoylake. The move- 
ment of population and the importance of the industries of the 
county have brought about a vast increase of population in mod- 
ern times. Further movements during World War II raised the 
population of the whole county by 2% between Sept. 1939 and 
Keb. 1941. The county contains seven hundreds and four county 
boroughs, which are Birkenhead, Chester (a city), Stockport and 
Wallasey. The municipal boroughs are Altrincham, Bebington, 
Congleton, Crewe, Dukinfield, Hyde, Macclesfield, Sale and 
Stalybridge. Chester is the county town. There are 24 urban dis- 
tricts and 10 rural districts. 

The county is in the North Wales and Chester circuit, and as- 
sizes are held at Chester. It has two courts of quarter sessions, 
and is divided into 17 petty sessional divisions. Cheshire is 
almost wholly in the diocese of Chester, but small parts are in 
those of Manchester, St. Asaph and Lichfield. There are nine 


parliamentary divisions returning one member each, namdly Mao< 
clesfield, Crewe, Eddisbury, Wirral, Rnutsford, Altrincham, 
Northwich, City of Chester and Stalybridge and Hyde; the county 
also includes the parliamentary boroughs of Birkrahead and 
Stockport, returning two members, and Wallasey, which returns 
one mem^r. The National Trust owned 496 ac. in Chei^re in 
1942. 

Biblioorafht^— S ir John Doddridge, History of the Ancient and 
Modem State of the PrindpaUty of Wales, Duchy of ComtoaU, and 
Earldom of Chester (London, 2630; 2nd ed. 17x4); D. King, The 
Vak’^Royalt of England, or the County Palatine of Cheshire Jlluslraled 
4 parts (London, 1656) ; J. H. Hanshall, History of the County Palal 
tine of Chester (Chester, X817-X823) ; J. O. Halliwell, Palatine An. 
thology (London, 1850) ; G. (hrmerod, History of the County Palatine 
and City of Chester (London, 18x9; new ed. London, 1875-1882) ; j 
P. Earwaker, East Cheshire (2 vols. London, 1877) J J- Croston, nil 
toric Sites of Cheshire (Manchester, 1883) ; and County Families of 
Cheshire (Manchester, 1887) ; W. E. A. Axon, Cheshire Gleanings 
(Manchester, 1884) ; Holland, Glossary of Words used in the Coum 
of Cheshire (London, X884-X886) ; N. G. Philips, Views of Old Halls 
of Cheshire (London, 1893) ; Land of Britain (Report of Land Ltilisa. 
tion Survey) pt. 65 (London, 1941) ; Survey of Merseyside (Liver- 
pool University Press, 1934) . See also various volumes of the Chethum 
society and of the Record Society of Manchester, as well as the Pro- 
ceedings of tha Cheshire Antiquarian society, and Cheshire Notes and 
Queries. 

CHESHUNT, an urban district of Hertfordshire, Eng., on 
the Lea, t 6 mi. N. of London by the Eastern Region railway. Pop. 
(1951) 23,016. Area 13.3 sq.mi. Finds indicate the prescJuce of a 
Romano-British settlement. There was a Benedictine nunnen' 
there in the 13th century. A mansion in the vicinity, the Great 
house, belonged to Cardinal Wolsey. Theobalds Park was built ia 
the 18th century. James I died there in the original mansion in 
1625, and Charles 1 set out from there for Nottingham in 1642 at 
the outset of the Civil War. One of the entrances to Theobalds 
Park is old Temple Bar, moved from Fleet .street, London. 187^ 
The church of St. Mary is Perpendicular, with modern additions. 
Cheshunt college (1792) was the successor of a college founded 
by the countess of Huntingdon in 1768 at Trevecca in Brecknock- 
shire for the education of ministers of the Methodist connection. 
In 1905 it was converted into a theological coUege of the Church 
of England and later became known as Bishop’s college. Cheshunt 
is an important centre of market gardening. 

CHESIL BANK (A S., ceosol, pebble bank), a remarkable 
beach of shingle on the coast of Dorsetshire, England. It is sep- 
arated from the mainland for 8 mi. by an inlet called the Fleet, 
famous for its swannery, and continues in all for x8 mi. south- 
eastward from near Abbotsbury, terminating at the so-c.illed 
isle of Portland. At the Portland end it is 35 ft. above spring- 
tide level, and 200 yd. wide, while at the landward end the Tsidth 
is 270 yd. and the pebbles decrease in size. This accords 
the general movement of shingle along this coast from west tc 
east. 

CHESNELONG, PIERRE CHARLES (1820-1899^ 

French public official, was bom at Orthez, Basses-Pyrdn^es. Ir 
2848 he proclaimed himself a Republican. After the establisbmeni 
of the Second Empire, however, he changed his views, and in 186; 
was returned to the chamber as the official candidate for his native 
place. He at once became conspicuous, both for his eloquence 
and for his uncompromising clericalism, especially in urging the 
necessity for maintaining the temporal power of the papacy, h 
2869 he was again returned and, devoting himself with exceptiona 
ability to financial questions, was in 2870 appointed to report the 
budget. 

During and after the war, for which he voted, he retired for « 
while into private life. But in 2872 he was again elected deputy 
this time as a Legitimist, and took his seat among the extreni' 
right. 

He was the soul of the reactionary oppo.sition that led to tn 
fall of Thiers ; and in 2873 it was he who, with Lucien Brun, carno 
to the comte de Chambord the proposals of the chamber' 
Through some misunderstanding, he reported on his return that m 
count had accepted all the terms offered, including the retentio 
of the tricolour flag; and the count published a formal 

Chesnelong then devoted himself to the establishment of Ca 
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lie universities and to the formation of Catholic workingmen’s 
clubs. He continued his vigorous polemic against the seculariza- 
^on of the educational system of France from his place in the 
senate, to which he was elected in Nov. 1876. 

See M. de Marcey, Charles Chesnelong, etc., 3 vol. (1908); Mgr. 
Lavcille, Chesnehng, sa vie, son action caihoUque et parlementaire 
( 19 ^ 3 )* 

CHESNET, CHARLES CORNWALLIS (1826-1876), 
British soldier and military writer, the third son of Charles Corn- 
wallis Chesney, Bengal artillery, and nephew of Gen. F. R. Ches- 
ney. was bom in County Down, Ire., on Sept. 29, 1826. Educated 
at Blundell’s school, Tiverton, and afterward at the Royal Mili- 
tary academy, Woolwich, he obtained his first commission as 
second lieutenant of engineers in 1845, passing out of the academy 
at the head of his term. 

His early service was spent in the ordinary course of regimental 
duty at home and abroad, and he was stationed in New Zealand 
during the Crimean War. Among the various reforms in the 
British military system which followed from that war was the im- 
petus given to military education, and in 1858 Captain Chesney 
was appointed professor of military history at Sandhurst. In 1864 
he succeeded Colonel (afterward Sir) Edward Hamley in the 
corresponding chair at the Staff college. 

Chesney *s first published work (1863) was an account of the 
Civil War in Virginia, which went through several editions. But 
the work which attained the greatest reputation was his Waterloo 
Uitures (1868), prepared from the notes of lectures orally dc- 
Ii\cre(l at the Staff college. Up to that time the English litera- 
ture on the Waterloo campaign, although voluminous, was made 
uji of personal reminiscences or of formal records, useful records 
for history rather than the history itself. The French accounts 
had mainly taken the form of fiction. Chesney’s account illus- 
trates both the strategy and tactics which culminated in the final 
iLita&irophe, and the mistakes committed by Napoleon are laid 
bare. For the first time, moreover, an English writer pointed 
out that the dispositions of Wellington were far from faultless. 
In the Waterloo Lectures the Prussians are for the first time 
credited by an English pen with their proper share in the victory. 
The work attracted much attention abroad as well as at home, 
and French and German translations were published. 

(Tiesney was for many years a constant contributor to the news- 
p.i[)crs and to periodical literature, devoting himself for the most 
part lo the critical treatment of military operations and profes- 
.iunal subjects generally. Some of his essays on military biog- 
ra| h>. contributed mainly to the Edinburgh Review, were after- 
ward published separately (1874). 

In t868 he was appointed a member of the royal commission 
on military education, under the presidency first of Earl de Grey 
and afterward of Lord Dufferin, to whose recommendations were 
line the improved organization of the military colleges and the 
development of military education in the principal military sta- 
tions of the British army. 

In 1871, on the conclusion of the Franco-German War, he was 
!icnt on a special mission to France and Germany, and furnished 
to the government a series of valuable reports on the different 
siege operations which had been carried out during the war, espe- 
cially the two sieges of Paris. These reports were published in a 
large volume, which was issued confidentially. 

11c was consulted by officers of all grades on professional mat- 
ters. and few did more to raise the intellectual standard of the 
British officer. He constantly engaged in literary pursuits and 
nianogt^d also to devote a large part of his time to charitable and 
ccligious offices. 

Chesney died after a short illness on March 19, 1876. He had be- 
come lieutenant colonel in 1873, and at the time of his death he 
commanding royal engineer of the London district. 
CHESNEY, FRANCIS RAVTDON (1789-1872), British 
general and explorer, was the son of Capt. Alexander Chesney, an 
nshman of Scottish descent who, having emigrated to South 
^roiina in 1773, served under Lord Rawdon (afterward marquess 
Hastings) in the War of Independence and subsequently re- 
‘^civcd an appointment as coast officer at Annalong, County Down, 


Ire. F. R. Chesney was bom there on March 16, 1789. 

Lord Rawdon gave the boy a cadetship at Woolwich, and he was 
gazetted to the royal artillery in 1805. But though he rose to be 
lieutenant general and colonel commandant of the 14th brigade 
royal artillery (1864), and general in 1868, Chesney is chiefly 
remembered for his connection with the Suez canal and with the 
exploration of the Euphrates valley, which started with his being 
sent to Constantinople in the course of his military duties in 1829 
and his making a tour of inspection in Egypt and Syria. His 
report in 1830 on the feasibility of making the Suez canal was 
the original basis of Ferdinand de Lesseps’ great undertaking. 
(In 1869 De Lesseps greeted him in Paris as the **father” of the 
canal.) 

In 1831 Chesney introduced to the British government the idea 
of opening a new overland route to India, by a daring and ad- 
venturous journey (for the Arabs were hostile and he was ignorant 
of the language) along the Euphrates valley from Anah to the 
Persian gulf. 

Returning home, Colonel Chesney (as he then was) busied him- 
self to get support for the latter project, to which the East India 
company’s board was favourable. In 1835 he was sent in com- 
mand of a small expedition, for which parliament voted £20,000, 
in order to test the navigability of the Euphrates. After en- 
countering immense difficulties from the opposition of the Egyp- 
tian pasha, and from the need of transporting two steamers (one 
of which was lost) in sections from the Mediterranean over the 
hilly country to the river, they successfully arrived by water at 
Bushire in the summer of 1836 and proved Chesney’s view to be a 
practicable one. 

In the middle of 1837 he returned to England and was given the 
Royal Geographical society’s gold medal, having meanwhile been 
to India to consult the authorities there. But the preparation of 
his two volumes on the expedition (published in 1850) was in- 
terrupted by his being ordered in 1843 to command the artillery at 
Xiong Kong. 

In 1847 his period of service was completed, and he went home 
to Ireland to a life of retirement. But both in 1856 and again 
in 1862 he went to the east to take a part in further surveys and 
negotiations for the Euphrates valley railway scheme, which, 
however, the government would not take up in spite of a favour- 
able report from the house of commons committee in 1871. 

Chesney died on Jan. 30, 1872. 

The chief works of Chesney arc: The Expedition for the Survey of 
the Rivers Euphrates and Tigris (1850); Observations on . . . Fire- 
arms (1852) ; The Russo-Turkish Campaigns of 1828 and 1829 (1854) ; 
Narrative of the Euphrates Expedition (1854). 

See The Life of Gen, F. R, Chesney by ms wife and daughter, ed. 
by S. Lane-Poole (1885). 

CHESNEY, SIR GEORGE TOMKYNS (1830-1895). 
English general, brother of Col. C. C. Chesney, was bom at Tiver- 
ton, Devon, on April 30, 1830. Educated at Blundell’s school, 
Tiverton, and at Addiscombe, he entered the Bengal engineers 
as second lieutenant in 1848. He was employed for several years 
in the public works department. On the outbreak of the Indian 
Mutiny in 1857, he joined the Ambala column, was field engineer 
at the battle of Badli-ke-serai, brigade major of engineers through- 
out the siege of Delhi, and was severely wounded in the assault. 

In i860 he was appointed head of a new department in con- 
nection with the public works accounts. His work on Indian 
Polity (1868), dealing with the administration of the several de- 
partments of the Indian government, attracted wide attention 
and became a permanent textbook. 

The originator of the Royal Indian Civil Engineering college 
at Cooper’s Hill, Staines, he was also its first prerident from 1871 
until 1880. 

In 1871 he contributed to Blackwood^s Magazine, *The Battle 
of Dorking,” a vivid account of a supposed invasion of England 
by the Germans after their victory over France. The article was 
republished in many editions and translations and produced a 
profound impression. 

Chesney was promoted to lieutenant colonel in 1869; colonel, 
1877; major general, 1886; lieutenant general, 1887; colonel com- 
mandant of royal engineers, 1890; and general, 1892. 
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From i88i to 1886 he was secretary to the military department 
of the government of India and was made a Companion (of the 
Order) of the Star of India and of the Indian Empire. From 
1886 to 1892, as military member of the governor general’s coun- 
cil, he carried out many much-needed military reforms. 

He was made a Companion of the Bath at the jubilee of 1887, 
and a Knight Commander of the Bath on leaving India in 1892. 
In that year he was returned to parliament, in the Conservative 
interest, as member for Oxford, and was chairman of the committee 
of service members of the house of commons until his death on 
March 31, 1895. 

Chesney wrote some novels, including The Dilemma, The Pri^ 
vote Secretary and The Lesters, 

CHESNUT, JAMES (1815-1885), U.S. senator and Con- 
federate soldier, was bom at Camden, S.C., on Jan. 18, 1815, the 
son of the owner of large plantations in Kershaw county, S.C. 
Chesnut was graduated from Princeton university in 1835 and 
admitted to the bar in 1837. 

In 1840 he was elected to the lower house of the South Carolina 
legislature as a representative from Kershaw, and he served there, 
with the exception of the terms of 1846-47 and 1848-49, until 
1852. Chesnut then became a state senator, serving as president 
of the senate from 1856 to 1858, when he was elected a U.S. 
senator. In the senate Chesnut, who had been graduated from 
Princeton with an honorary oration, .soon became known as an 
elo(]ucnt defender of the institution of slavery. 

After re.signing from the U.S. senate on Nov. 10, i860, he helped 
draw up the ordinance of secession at the South Carolina conven- 
tion and the permanent constitution at the provisional congress of 
the Confederate states. 

An aide to Gen. Pierre Beauregard during the Ford Sumter in- 
cident and at the iirst battle of Manassas, Chesnut later served 
as a colonel of cavalry under Jefferson Davis. 

In April 1S64 he became commander, with the rank of brigadier 
general, of the reserve troops in South Carolina. 

After the war he participated in state politics and was a dele- 
gate to state and national conventions of the Democratic party. 

He was married to Mary Boykin Miller, whose father, 
Stephen D. Miller, was governor of South Carolina from 1828 
to 1S30, on April 23, 1840. 

Chesnut died near Camden on Feb. i, 1885. 

CHESS, a game for two players using a board and special 
pieces. From its pre-eminence among intellectual pastimes, it is 
called “the royal game.” Probably originating in India during 
or before the 7th century (.see Origin of Chess, below), chess 
spread to Persia, Arabia and thence to western Europe. Its name 
and the term “checkmate” derive from the Persian shah, “king,” 
and shah mat, “the king is dead.” The growth of an extensive oc- 
cidental chess literature and the rise of international tournaments 
have standardized the game throughout European and American 
countries, but variants have survived in Japan and China. 

The Board. — ^Thc chessboard 
comprises 64 squares, coloured al- 
ternately light and dark, in a large 
square. The players, designated 
White and Black, sit on opposite 
sides. In printed diagrams the 
Black side is by convention at the 
top. The board is placed so that 
each player finds a light square in 
the corner nearest his right hand. 

A row of eight squares parallel to 
the White and Black sides is called 
a rank; a row at right angles to the 
ranks is a file. The term diagonal 
is self-explanatory. 

The Pieces, — Each player has 
16 pieces, which are placed on the 
board at the beginning of a game as 
shown in fig. 1. The pieces arc dis- 
tinguished by their shapes into .six 
kinds: king, queen, rook, bishop, 



QR QKt QB Q K KB KKt KR 

Fig. I.— diagram showing po- 
sition OF CHESSMEN AT BEGIN- 
NING OF GAME 

QuMn*i rook (QR) ; quoen’i knight 
(QKt) ; quoon’s blihop (QB) ; quotn 
(Q) : king (K) ; king’i blihop (KB) ; 
klng'i knight (KKt); king's rook 
(KR). The ploooi in front of tho 
principal plooet are tha pawns (P) 


Imight, pawn. The king moves in any direction, one square at a 
time. The queen, rook and bishop are “long-range” pieces, mov- 
ing any distance along an unobstructed line. The rook moves only 
on the ranks and hies, the bishop only on the diagonals. The queen 
combines the powers of rook and bishop, and thus moves on any 
open line. The knight move is from one comer to that diagonally 
opposite, in a rectangle three squares by two {see fig. 2). This is 
not a line move, but a move from point to point, and therefore 

cannot be obstructed by any neigh- 
bouring pieces. The term “piece” 
is often used in a restricted sense 
to exclude pawns. Any piece not n 
pawn captures in the same way it 
moves; that is, it may capture an 
adverse man standing on a square 
to which it can legally move. The 
capturing piece replaces the cap- 
tured on the same square, and the 
captured man is removed from the 
board. 

The pawn has several peculiari- 
ties. It moves only forward, and 
when not capturing advances onh 
on the file. For the first advance 
from its initial square on the sei- 
ond rank, the pawn has the option of moving one or two- squares, 
but thereafter may move only one square at a time. If it reaches' 
the eighth rank, farthest from the owner, the pawn is immediately 
replaced by a queen, rook, bishop or knight of the same colour, at 
the option of the owner. This promotion is also called queening 
since the usual choice is a queen, the most powerful piece. A pawi 
may promote even though the piece chosen to replace it has nut 
previously disappeared from the board by capture; c.g., a plavpr 
may have two or more queens. The pawn alone- captures diffpr 
ently from its noncapturing move. It captures to either square 
that is adjacent and diagonally forward. If a pawn makes the 
double advance for its first move, an adverse pawn that could h:ivc 
captured it, had the first pawn moved only one square, may capture 
it en passant, in passing; but this “c.p.” capture may be made otil\ 
on the immediate turn, not later. 

Castlmg is a compound move of the king and one rook that m;iy 
be made, if at all, only once in a game. It is legal if neither 
the king nor the rook has yet moved; if all the squares between 
them on the rank arc vacant and no adverse piece command? 
two squares nearest the king; and if the king is not in check. The 
move is executed by moving the king two squares toward the 
rook, and then placing the rook on the square passed over b} the 
king. Either the KR or the QR may be used in castling. 

Notations. — In the descriptive notation {see fig. 3), each file 
is given the name of the piece originally posted on it, and the 
ranks are numbered from i to 8 away from the player, E.iih 
rank thus has a dual designation, according to the colour of the 
moving piece. A move is written in the form “P— QB4,” ihe 
initial of the moving piece followed by the designation of the 
square moved to. The abbreviation “Kt” for knight is often re- 
placed by “S” or “N.” Indication of K— side or Q—sidc is 
omitted when no ambiguity would result; e.g., “B— B4” when only 
one bishop can reach either of the B4 squares. The symbol “ X ' as 
in “PxP” indicates a capture and is read “takes.” This notation 
was condensed in the middle 19th century from the earlier tloric 
style; e.g., “King’s pawn to his fourth.” 

In the algebraic notation, each file and rank has a single desig- 
nation, a letter and a number. A move is written in the fonr 
“PC2-C4” or “C2-C4” or “C4,” The initial for the pawn i 
usually omitted, as is also, in condensed style, the square of dt* 
parture. Symbols used are as follows: (:) takes; (0-0) casUe; 
on K—sidc; (0-0-0) castles on Q— side; (t) or (■+•) check; 

0*“ (#) checkmate; (1) best, or a good move; (?) questionable, 0 
a poor move; (1?) is this best? 

Game records are kept in columnar form, as below. The ino^f 
are numbered serially, both a White move and the Black 
having the same number. 



Fig. Z.— DIAGRAM SHOWING THE 
MOVE OF A KNIGHT 
The White knight mey move onto 
any of the iquaret oooupied by the 
Black knights 
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Descriptive 

Algebraic 

White 

Black 

White 

Black 

kI^Bs 

|t^B3 

Z 02—64 

g SEi-f3 

3 Bfi— C4 

«— es 
Sb8— c6 

B— B4 

B-B4 

B(8-cs 

P-B3 

Kt-B3l 


SK8-f6l 

P-04 

PXP 

es— (4: 

PXP 

B-Ktsch 

6 C3— (I4: 

Bcs— b4t 


In annotation, moves are written linearly, thus: (Descriptive) 
, P-K4, P-K4; 2 Kt-KB3, Kt-QB3; 3 B-B4, B-B4; 4 
j'-QK4, BXP; 5 P— B3. (Algebraic) i e4, es; 2 Sf3, Sc6; 3 
Bc4, Bcs; 4 b4, Bb4:; 5 C3. Occasionally, the descriptive nota- 
tion is written in fractional form, the White moves being above 
the line and the Black moves below, thus: 

1 P-K4 2Kt-KB3 
P-K4 Kt-QB3‘ 

In French and German, respectively, the names of the lueces 
are: king, roi, Kdnig; queen, dame, Dame; rook, tour, Turm; 
bishop, fou, Laufer; knight, cavalier, Springer; pawn, pion, Bauer; 
the game is chess, les ichecs, Schach, 
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Fia. 3 . — DESCRIPTIVE AND ALDESRAIC SYSTEMS OF NOTATION 
The deiorlptiv* tysttm namw th* SU After the piece on the flret renk, m the 
"KR file" at the extreme right. The rankt are counted awey from the player 
whose piece moves. In the algebralo system the files are lettered a to h, from 
White's left to right, and the ranks are numbered 1 to 8 from White to Black, 
In diagrams the bottom adgo Is always the White side 


Object of Plays — ^The game is won by capturing the adverse 
kinK- The capture is never consummated; when the king is at- 
tacke^d and cannot escape, he is said to be checkmated and the 
Ramc ends forthwith. Many games end by resignation of a player 
who .sees that he cannot escape eventual defeat. 

A threat to capture the adverse king is a check, and on making 
surh a threat the player by custom says “Check!*' The warning is 
not legally obligatory. A check must of course be averted or the 
game forfeited. The only ways of meeting a check are to move 
the king, capture the attacker or interpose on the line of check 
given hy a distant queen, rook or bishop. 

Check by discovery may be given by a long-range piece, by 
removal of a piece standing on a line between it and the adverse 
khig. A piece that cannot move without discovering check upon 
its own king is said to be pinned. Even if completely immobilized 
i’y pin, a piece may exert check on the adverse Wng, for if the 
ciiptures were actually consummated, the pinned piece would cap- 
ture the adverse king one move ahead of the loss of its own king. 

Value of the Pieces^With only the kings otherwise left on 
the board, checkmate can be forced by a single “major piece,” 
queen or rook, or by two bishops, or by a bishop and a knight, 


but not by two knights or any single “minor piece.” (But a king 
accompanied by “officious friends,” pawns that block rather than 
protect him, is sometimes mated by a single knight or bishop. 
See Problem No. i, below.) A single pmwn cannot give mate, 
but wins if it can be promoted. Two rooks normally draw against 
a queen, and may win. Two bishops can draw against a queen. 
But a queen wins against one rook or two minor pieces including 
a knight. One minor piece drawls against a rook. 

With additional pieces on the board, how^ever, any “material 
superiority,’* even one pawn, spells potential victory. The su- 
perior fighting power can usually increase its own margin of ad- 
vantage. In terms of the pawn as i, the fighting power of the 
pieces is approximately: knight 3, bishop 3, rook 5, (king 5), queen 
9. This scale gives a measure of whether material equality is 
disturbed by an exchange of captures of unlike pieces. The 
phrase “winning the exchange” is applied particularly to winning 
a rook for a minor piece, or two minor pieces for a rook. Any 
such gain in relative power is potentially decisive. The more 
disparate the pieces exchanged, however, the more the outcome is 
affected by the particular position. For example, the merits of 
one rook v. five pawns cannot be stated in general, as there is no 
“general position.” Positional considerations often override the 
abstract evaluations. Sacrifices of material are often made for 
positional advantage. The knight and bishop are rated equal, but 
a bishop is more often favoured by the position than a knight, and 
two bishops are almost always mairkedly stronger than two knights. 

Drawn Gaines^ — ^A game may be abandoned as drawn for any 
of the following reasons. Insufficient force: The pieces remaining 
on the board do not suffice to force checkmate. Stalemate: The 
player in turn to move has no legal move but is not in check. 
Perpetual check: A player demonstrates that he can check the 
adverse king without cessation, and declares that he will do so. 
Agreement: The players agree to abandon the game (in tourna- 
ments. allowed only after Black has completed 30 moves). Re^ 
currence: If the same position of all forces recurs three times, with 
the same player to move on each occasion, that player may claim 
a draw. Fifty-move rule: If during 50 moves on each side, no 
pawn has moved and no capture has been made, either may claim 
a draw, unless his opponent can demonstrate a forced checkmate 
or unless the position is one which is known theoretically to re- 
quire more than 50 moves for a forced win. 

Laws of Chess. — All countries outside the orient follow the 
laws of chess promulgated hy the Federation Internationale des 
£checs. The principal provisions of the 1944 code are as follows: 

White moves first. A completed legal move may not be re- 
tracted. A move is completed: in moving a man from one square 
to another, when the player has removed his hand from the man; 
in capturing, when the captured man has been removed from the 
board and the player has removed his hand from the capturing 
man; in castling, when the player has removed his hand from the 
rook; in promoting, when the player has replaced the pawn by the 
selected piece and removed his hand from the latter. A player 
may touch his own men for purpose of arranging them if he says “1 
adjust” or words to that effect; he must not touch an adverse 
piece to arrange, after commencement of play, but may call 
upon his opponent to do so. Except in arranging, if a player 
touches one of his own men, he must if possible move it; if he 
touches an adverse man, he must if possible capture it. 

If a player makes an illegal move, and the opponent draws at- 
tention to the fact before touching any of his own men, the il- 
legal move must be retracted and: if the move was noncapturing, 
the player must if able move the same piece; if the move was a 
capture, the player must if able move the same piece or capture 
the same piece, at the option of the opponent if he can comply in 
both ways. If during a game it is proved that an illegal move was 
made and not retracted, the position existing immediately before 
the illegal move must be reinstated and play continued from that 
point; if this position cannot be reinstated, the game is annulled. 
If a player entitled to direct a move in application of penalty 
names an illegal move, his right is abrogated. Castling may not 
be exacted as a penalty. A game is declared forfeited by a player 
who wilfully upsets the board or disarranges the men; refuses to 
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comply with a requirement under the laws; refuses to conform to 
arrangements for the conduct of the game; or exceeds the time 
limit. 

In tournament and match games, time is kept on each player, 
by separate clocks. Each player must complete 30 moves in his 
first two hours, 45 in bis first three hours and so on by increments 
of 15 moves per hour. (This rate may be modified by regulations 
for a particular tournament.) A player's clock is set going as soon 
as it becomes his turn to move, and he may stop it only after 
making his move. The White player's clock is started at the time 
scheduled for commencement of a game, regardless of whether 
both |)layers are present. A player who arrives more than an hour 
late (without excuse acceptable to the referee) forfeits the game. 

If a game is not finished by the prefixed closing time for the 
session, it is adjourned. The player in turn to move takes what- 
ever time he wishes for consideration, writes his move on a slip 
of paper, seals it in an envelope which he hands to the referee, 
and his clock is then stopped. At resumption of play, the referee 
sets up the position as it was left, opens the envelope, makes the 
indicated move and starts the opponent’s clock. If the .sealed 
move is illegal, and the mistake cannot be rectified to the satisfac- 
tion of the referee, he may declare the game forfeited by the 
player who sealed the illegal move. 

Origin of Chess. — ^The origin of chess is lost in obscurity. Its 
invention has been variously ascribed to the Greeks, Romans, 
Babylonians, Scythians, Egyptians, Jews, Persians, Chinese, Hin- 
dus, Arabians, Araucanians, Castilians, Irish and Welsh. Some 
have endeavoured to fix upon particular individuals as the origi- 
nators of the game; among others, upon japheth, Shorn, King 
Solomon, the wife of Ravan, king of Ceylon, the philosopher 
Xerxes, the Greek chieftain Palamedes, Hermes, Aristotle, the 
brothers Lydo and Tyrrhene, Semiramis, Zenobia, Attains (d. c, 
200 B.C.), the mandarin Hansing, the Brahman Sissa and Shat- 
renscha, stated to be a celebrated Persian astronomer. Many of 
these ascriptions are fabulous, others rest upon little authority, 
and some of them proceed from easily traceable errors, as where 
the Roman games of ludus htrunculorum and Indus calculorum, 
the Welsh recreation of tawlbwrdd (throw-board) and the ancient 
Irish pastime of fithcheall are assumed to be identical with chess; 
so far as the Romans and Welsh are concerned, the contrary can 
be proved, while from what little is known of the Irish game it 
appears not to have been a sedentary game at all. N. Bland, 
in his Persian Chess (London, 1850), endeavoured to prove that 
the Persians were the inventors of chess, and maintained that the 
game, bom in Persia, found a home in India, whence after a series 
of ages it was brought back to its birthplace. The view which 
has obtained the most credence, however, is that which at- 
tributes the origin of chess to the Hindus. Thomas Hyde of 
Oxford, writing in 1694 {De Ludis Orientalihus), seems to have 
been the first to propound this theory, but he appears to have 
been ignorant of the game itself, and the Sanskrit records were 
not accessible in his time. About 1783-89 Sir William Jones, in 
an essay published in the second volume of Asiatic Researches, 
argued that Hindustan was the cradle of chess, the game having 
been known there from time immemorial by the name of cAa^fi- 
ranga; that is, the four angas, or members of an army, which are 
said in the Amarakosha to be elephants, horses, chariots and foot 
soldiers. As applicable to real armies, the term chaturanga is 
frequently used by the epic poets of India. Sir William Jones’s 
essay is substantially a translation of the Bhawishya Purana, in 
which is given a description of a four-handed game of chess 
played with dice. A pundit named Rhadhakant informed him that 
this was mentioned in the oldest law books, and also that it was 
invented by the wife of Ravan, king of Lanka (Ceylon), in the 
second age of the world in order to amuse that monarch while 
Rama was besieging his metropolis. This account claims for chess 
an existence of 4,000 or 5,000 years. Jones, however, grounded 
his opinions as to the Hindu origin of chess upon the testimony 
of the Persians and not upon the above manuscript, while he 
considered the game described therein to be more modem than 
the Persian game. Though sure that the latter came from India 
and was invented there, he admitted that he could not find any 


account of it in the classical writings of the Brahmans. He laid 
it down that chess, under the Sanskrit name chaturanga, was ex- 
ported from India into Persia in the 6th century of our era; that 
by a natural corruption the old Persians changed the name into 
chatrang, but when their country was soon afterward taken pos- 
session of by the Arabs, who had neither the initial nor final let- 
ter of the word in their alphabet, they altered it further into 
shatranj, which name found its way later into modem Persian 
and ultimately into the dialects of India. 

Anton van der Linde, in his exhaustive work Geschichte und Liu 
teratur des Schachspiels (1874), had much to say of the origin 
theories, nearly all of which he treated as so many myths. He 
agreed with those who consider that the Persians received the 
game from the Hindus. The outcome of his studies appears to 
be that chess certainly existed in Hindustan in the 8th century, 
and that probably that country is the land of its birth. He in- 
clined to the idea that the game originated among the Buddhists, 
whose religion was prevalent in India from the 3rd to the gth 
century. According to their ideas, war and the slaying of one's 
fellow men, for any purposes whatever, is criminal, and the pun- 
ishment of the warrior in the next world will be much worse than 
that of the simple murderer; hence chess was invented as a sub- 
stitute for war. Van der Linde was in agreement with Sir William 
Jones in taking the view that the four-handed game of the orig- 
inal manuscript is a comparatively modem adaptation \ of the 
Hindu chess, and he altogether denied that there is any proof that 
any form of the game has the antiquity attributed to it. 

H. J. R. Murray, in his monumental work A History of Chns.\, 
came to the conclusion that chess is a descendant of an Indian 
game played in the 7th century. 

Altogether, therefore, we find the best authorities agreeing that 
chess existed in India before it is known to have been played any- 
where else. In this supposition they are strengthened by the names 
of the game and of some of the pieces. Shatranj, as Duiiran 
Forbes has pointed out, is a foreign word among the Persians 
and Arabians, whereas its natural derivation from the term chatu- 
ranga is obvious. Again al-fil, the Arabic name of the bishop, 
means the elephant, otherwise alephhind, the Indian ox. Our 
earliest authority on chess is Masudi, an Arabic author who wrote 
about A.D. 950. According to him, shatranj had existed long before 
his time; and though he may speak not only for his own genera- 
tion but for a couple of centuries before, that will give to chess an 
existence of more than 1,000 years. 

Early and Mediaeval Times* — ^The dimness which shrouds 
the origin of chess naturally obscures also its early history. We 
have seen that chess crossed over from India into Persia and 
became known in the latter country by the name of shatranj. 
Some have understood that word to mean **the play of the king”; 
but undoubtedly Sir William Jones’s derivation carries with it the 
most plausibility. How and when the game was introduced into 
Persia we have no means of knowing. 

The Persian poet Firdousi, in his historical poem the Shahnama, 
gives an account of the introduction.of shatranj into Persia in the 
reign of Chosroes I. Anushirvan, to whom came amba.ssadors 
from the sovereign of Hind (India) with a chessboard and men, 
asking him to solve the secrets of the game, if he could, or pay 
tribute. The king asked for seven days’ grace, during which time 
the wise men vainly tried to discover the secret. Finally, the king s 
minister took the pieces home and discovered the secret in a day 
and a night. He then journeyed to India with a game of his own 
invention, nard, which the Indians were unable to reconstruct. 

Other Persian and Arabian writers state that shatranj came into 
Persia from India, and there appears to be a consensus that may 
be considered to settle the question. Thus we have the game 
passing from the Hindus to the Persians and thence to tlie 
Arabians, after the capture of Persia by the caliphs in the 7 t" 
century, and from them, directly or inchrectly, to various parts 
of Europe, at a time which cannot be definitely fia»ed, but that was 
either in or before the zoth century. That the source of toe 
European game is Arabic is clear enough, not merely from 
words “check” and “mate,” which are evidently from 
(“the king is dead”), but also from the names of some of to 
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pieces. There are various chess legends having reference to the 
vtli and 8th centuries, but these may be neglected as historically 
useless; and equally useless appear the many oriental and occi- 
dental romances which revolve around those two great central 
ti^ures, Uarun al-Rashid and Charlemagne. There is no proof 
that either of them knew anything of chess or, so far as the latter 
is coticcmed, that it had been introduced into Europe in his time. 

1 rue, there is an account given in Gustavus Selenus, taken from 
various old chronicles, as to the son of Prince Okar or Otkar of 
Ibvaria having been killed by a blow on the temple, struck by a 
son of Pippin after a game of chess; and there is another well- 
knuwn tradition as to the magnificent chessboard and set of men 
said to have been sent as a present by the empress Irene to Charle- 
magne. But both tales are not less mythical than the romance 
which relates how the great Frankish monarch lost his kingdom 
over a game of chess to Gu£rin de Montglave; for Van der Linde 
shows that there was no Bavarian prince of the name of Okar or 
Oikar at the period alluded to, and as ruthlessly shatters the tra- 
dition about Irene’s chessmen. 

With respect to Harun al-Rashid, among the various stories told 
which connect him with chess there is one that at first sight may 
seem entitled to some degree of credit. In the annals of the 
Moslems by Abulfeda (Abu’l Fida) there is given a copy of a let- 
ter staled to be “From Nicephorus, emperor of the Romans, to 
Harun, sovereign of the Arabs,” which (using Forbes’s transla- 
tion), after the usual compliments, runs thus: “The empress 
I Irene) into whose place 1 have succeeded, looked upon you as a 
Kukli and herself as a mere Pawn; therefore she submitted to 
i),i\ you a tribute more than the double of which she ought to have 
exacted from you. All this has been owing to female weakness 
jnd limidity. Now, however, I insist that you, immediately on 
reading this letter, repay to me all the sums of money you ever 
received from her. If you hesitate, the sword shall settle our ac- 
lounls." Harun’s reply, written on the back of the Byzantine 
miperor’s letter, was terse and to the point. “In the name of 
ciud the merciful and gracious. From Harun, the commander 
ui the faithful, to the Roman dog Nicephorus. 1 have read thine 
(']ii.stle, thou son of an infidel mother; my answer to it thou .shall 
not hear.” Harun was as good as his word, for he marched 
iimiiediatcly as far as Heraclea, devastating the Roman territories 
wiin f:rc and sword, and soon compelled Nicephorus to sue for 

piMCC. 

Now the points which give authority to this narrative and the 
alleged correspondence arc that the relations which they assume 
between Irene and Nicephorus on the one hand and the warlike 
f.diph on the other are confirmed by the history of those times, 
while, also, the straigbtfonvard brevity of Harun's reply commends 
ii^elf as what one might expect from his soldierlike character. 

Still, the fact must be remembered that Abulfeda lived about 
five centuries after the lime to which he refers. Perhaps we may 
a.vAime that it is not improbable that the correspondence is genu- 
ine I tot that the words ntkh and pawn may have been substituted 
tor other terms of comparison originally used. 

As to how chess was introduced into western and central Eu- 
rope* nothing is really known. The Si>aniards very likely received 
it ironi their Moslem conquerors, the Italians not improbably 
from the Byzantines, and in either case it would pass northward 
to 1 ranee, going on thence to Scandinavia and England. Some 
that chess was introduced into Europe at the time of the 
cru.-ailes, the theory being that the Christian warriors learned to 
play it at Constantinople. This is negatived by a curious epistle 
01 St. Pietro Damiani, cardinal bishop of Ostia, to Pope Alexander 
11 written about a.d. io6i, which, assuming its authenticity, 
^Qows that chess was known in Italy before the dale of the first 
crusade. The cardinal, as it seems, had imposed a penance upon 
<1 bishop whom he had found diverting himself at chess; and in 
ois letter to the pope he repeats the language he had held to the 
erring prelate; viz., “Was it right, 1 say, and consistent with thy 
ooiy, lo sport away thy evenings amidst the vanity of chess, and 
Collie the hand which ofiers up the body of the Lord, and ^ 
longue that mediates between God and man, with the pollution 
of a .sacrilegious game?” 
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Among those who took an unfavourable view of the game may 
be mentioned John Huss, who, when in prison, deplored his having 
played at chess, whereby he had lost time and run the risk of being 
subject to violent passions. Among authentic records of the 
game may be quoted the Alexiad of the princess Anna Comnena, 
in which she relates how her father, the emperor Alexius, used to 
divert his mind from the cares of state by playing at chess with 
his relatives. This emperor died in 1118. 

Concerning chess in England there is the usual confusion be- 
tween legend and truth. Snorre Sturleson rebtes that as Canute 
was pla3ring at chess with Earl Ulf, a quarrel arose, which re- 
sulted in the upsetting of the board by the latter, with the further 
consequence of kis being murdered in church a few days after- 
ward by Canute’s orders. Thomas Carlyle, in The Early Kings of 
Norway, repeats this tale, but Van der Linde treats it as a myth. 
The Ramsey Chronicle relates how Bi.shop Utheric, coming to 
Canute at night upon urgent business, found the monarch and his 
courtiers amusing themselves at dice and chess. There is nothing 
intrinsically improbable in this bst narrative; but Canute died 
about 1055, and the date, therefore, is suspiciously early. More- 
over, allowance must be made for the ease with which chroniclers 
described other games as chess. 

As regards the individual pieces, the king seems to have had the 
same move as at pre.sent, but it is said he could formerly be cap- 
tured. His “castling” privilege is a European invention; but he 
formerly leaped two and even three squares, and also to his 
Kt2. Castling dates no farther back than the first half of the 
16th century. The queen has suffered curious changes in name, 
sex and power. In shatranj the piece was called farz or firz (also 
farzan, farzin and farzi), signifying a “counsellor,” “minister” or 
“general.” This was blinized into jarzia or fercia. The French 
slightly altered the latter form into fierce, fierge and, as some 
say, vierge, which, if true, might explain its becoming a female. 
Another and much more probable account has it that whereas 
formerly a pawn on reaching an eighth square became a farzin, 
and not any other piece, which promotion was of the same kind 
as at draughts (in French, dames), so she became a dame or 
queen as m the latter game, and thence dama, donna, etc. There 
are old Latin manuscripts in which the terms ferzia and regina 
are used indifferently. 

The queen formerly moved only one square diagonally and was 
consequently the weakest piece on the board. The immense powder 
she now possesses seems to have been conferred upon her as late 
as about the middle of the isth century. It will be noticed that 
under the old .system the queens could never meet each other, for 
they operated on diagonab of different colours. The bishop’s 
scope of action was also very limited formerly; he could move 
only two squares diagonally, and had no power over the inter- 
mediate square, which he could leap over whether it was occupied 
or not. This limitation of his powers prevailed in Europe until 
the 15 th century. 

This piece, according to Forbes, was called among the Persians 
pil, an elephant, but the Arabs, not having the letter p in their 
alphabet, wrote it fil, or with tJieir definite article al^^, whence 
alphilus, (Ufinus, alifiere, the latter being the word used by the 
Italians; while the French perhaps get their fol and fou from the 
same source. The pawns formerly could move only one square 
at starting; their powers in this respect were increased about the 
early part of the 16th century. It was customary for them on 
arriving at an eighth square lo be exchanged only for a farzin 
(queen) and no other piece; the rooks (so called from the Indian 
rukh and Persian rokh, meaning “a soldier”) and the knights ap- 
pear to have always had the same powers as at present. As to 
the chessboards, they were formerly uncoioured, and it is not 
until the 13 th century that we hear of checkered boards being used 
in Europe. 

Development in Play^Tbe change of shatranj into modem 
chess look place most probably first in France, and thence made 
its way into Spain early in the isth century, where the new game 
was called Axedrez de la dama, being also adopted by the Italians 
under the name of scacci alia rabiosa. The time of the first import 
tant writer on modern chess, the Spaniard Ruy Lopez de Se^ra 
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(1561), is also the period when the latest improvement, castling, 
was introduced, for his book ( Libro de /a invencion liberal y arte 
del juego del Axedrez), though treating of it as already in use, 
also gives the old mode of play, which allowed the king a leap 
of two or three squares. Shortly afterward the old shatranj dis- 
appears altogether. Lopez was the first who merits the name of 
chess analyst. At this time nourished the flower of the Spanish 
and Italian schools of chess — the former represented by Lop^, 
Ceron, Santa Maria, Busnardo and Avalos, the latter by Gio- 
vanni Leonardo da Cutri (II Puttino) and Paolo Boi (II Syracu- 
sano). In the years 1562-75 both Italian masters visited Spain 
and defeated their Spanish antagonists. During the whole 17th 
century we find but one worthy to be mentioned, *Giacchino Greco 
(II Calabrese). 

The middle of the 18th century inaugurates a new era in chess. 
The leading man of this time was Frangois Andr6 Danican Phili- 
dor. He was bom in 1726 and was trained by M. dc Kermar, sire 
de Lfgal, the star of the Cafe de la R6gence in Paris, which was 
the centre of French chess until early in the 20th century. In 
1747 Philidor visited England and defeated the Arabian player, 
Phillip Stainma, by 8 games to i and i draw. In 174Q he pub- 
lished his Analyse des cchecs, a book which went through more 
editions and was more translated than any other work upon the 
game. During more than half a century Philidor travelled much 
but never went to Italy, the only country' where he could have 
found opponents of first-rate skill. Italy was represented in Phili- 
dor’s lime by Ercolc del Rio, LoUi and Ponziani. Their style 
was less sound than that of Philidor, but certainly a much finer 
and in principle a better one. As an analyst the Frenchman was 
in many points refuted by Ercole del Rio (“the anon>Tnous 
Modenese”). 

Blindfold chess play, already exhibited in the nth century 
by Arabian and Persian experts, w»as taken up afresh by Philidor, 
who played on many occa.sions three games simultaneously without 
sight of board or men. These exhibitions were given in London, at 
the Chess club in St. James’s street, and Philidor died in that city 
in 1795. As eminent players of this period must be mentioned 
Count 1 *. J. van Zuylen van Nycvelt (1743-1826) and the Ger- 
man player J. Allgaier (1763-1823), after wdiora a well-known 
brilliant variation of the Idng’s gambit is named. Philidor was 
succeeded by Alexandre Louis Honore Lebreton Deschapelles 
(1780-1847), who was also a famous whist player. The only 
player who is known to have fought Deschapelles not unsuccess- 
fully on even terms is John Cochrane. He also lost a match 
(1821) to W. Lewis, to whom he conceded the odds of “pawn and 
move,” the Englishman winning i and drawing the 2 others. 
Deschat:)elles's greatest pupil, and the strongest player France 
ever possessed, was Louis Charles Mahe dc la Bourdonnais. who 
was born in 1797 and died in 1840. His most memorable achieve- 
ment was his contest with the F 3 ngli.sh champion Alexander Mac- 
donnell, the French player winning in the proportion of 3 to 2. 

The English school of chess began about the beginning of the 
19th ccntur>% and Sarratt was its first leader. He flourished until 
1820 and was followed by his great pupil W. Lewis, who will be 
remembered for his writings. His literary career belong.s to the 
period from 1817 to 1848, and he died in 1870. Macdonnell 
(1798-1835) has been already mentioned. To the same period 
belong also Captain Evans, the inventor of the celebrated “Evans 
gambit” (1824), who died at an advanced age in 1872; George 
Perigal (d. 1854), who played in the correspondence matches 
against Edinburgh and Paris; George Walker (1803-79), chess 
editor of BelVs Life from 1855 to 1873 ; and John Cochrane (1798- 
1878), who met every strong player from Deschapelles down. In 
the same period Germany possessed but one good player, J. Mend- 
heim of Berlin. The fifth decade of the 19th century is marked 
by the fact that the leadership passed from the French school 
to the English. After the death of La Bourdonnais, Foumi6 de 
Saint- Amant became the leading player in France; he visited 
England in the early part of 1843 and successfully met the best 
English players, including Howard Staunton (g.v.) ; but the lat- 
ter soon took his revenge, for in Nov. and Dec. 1843 a great 
match between Staunton and Saint-Amant took place in Paris, 


the English champion winning by zi games to 6 with 4 draws. 
During the succeeding eight years Staunton maintained his rep- 
utation by defeating Popert, B. Horwitz and Harrwitz. Staunton 
was defeated by Adolph Anderssen at the London tournament in 
1851, and this concluded his match-playing career. 

In the ten years 1830-40 a new school arose in Berlin, the seven 
leaders of which have been called “the Pleiades.” These were 
Ludwig Bledow (1795-1846), Bilguer (1815-40), Hanstein (1810- 
50), Mayet (i8io-68), Schorn (1802-50), B. Horwitz (1809-, 
85) and von Heydebrand und der Lasa, once German ambassador 
at Copenhagen. As belonging to the same period must be men- 
tioned the three Hungarian players Grimm, Szen and J. Lowenthal. 

Among the great masters since the middle of the 19th century. 
Paul Morphy (1837-84), an American, has seldom been sur- 
passed as a chess player. His career was short but brilliant. Born 
in New Orleans, La., in 1837, he was taught chess by his father 
when only ten years of age, and in two years’ time became a strong 
player. When not quite 13 he played three games with Lowen- 
thal and won two of them, the other being drawn. He was 20 
years of age when he competed in the New York city congress of 
1857, where he won the first prize. In 1S58 he visited England 
and there defeated Boden, Medley, Mongredicn, Owen, Bird and 
others. He also beat Lowenthal by 9 games to 3 and 2 draws. 
In the same year he played a match at Paris with HarrwUz, win- 
ning by 5 to 2 and i drawn; later he obtained a victory oK^er An- 
derssen. On two or three occasions he played blindfolded against 
eight strong players simultaneously, each time with great succe^i:. 
He returned to the U.S. in 1859 and continued to play, but with 
decreasing interest in the game, until 1866. He died in 1884. 

Wilhelm Steinitz (1836-1900) took the sixth prize at the Lon- 
don congress of 1862. He defeated Blackbume in a match by 7 
to 1 and 2 draws. In 1866 he beat Anderssen in a match by 8 
games to 6. In 1868 he carried off the first prize in the British 
Chess association handicap and in 1872 in the London grand 
tourney, also defeating J. H. Zukertort in a match by 7 gameb 
to 1 and 4 draws. In 1873 he carried off the first prize at thr 
Vienna congress; and in 1876 he defeated Blackbume, winning 
seven games right off. 

In Philidor's age it was considered almost incredible that he 
should be able to play three simultaneous games without seeing 
board or men, but Paulsen, Blackbume and Zukertort often played 
10 or 12 such games, while as many as 28 and 29 were .so played 
by Alexander Alekhine and M. V. Reti, respectively, in 102.V 
Again, in 1933, Alekhine played 32 and Koltanowski played 34 in 
1937. Then, in 1943, Miguel Najdorf exceeded all performances 
with 40 at Buenos Aires. 

In 1876 England was in the van of the world’s chess army. 
English-born players then were Boden, Burn, Macdonnell. Bird, 
Blackbume and Potter; while among naturalized English players 
were Lowenthal, Steinitz, Zukertort (who died in 1888) andHor- 
witz. This illustrious contingent was reinforced in 1878 by Masuii. 
an Irish-American, who went abroad for the Paris tournament: by 
Gunsberg, a Hungarian; and later by Teichmann, who also made 
England Ms home. English chess flourished under the leadership 
of these masters, the chief prizes in tournaments being consis- 
tently carried off by the English representatives. 

Modern British Chess. — The British Chess federation was in- 
stituted in 1904, its first congress being held at Hastings in that 
year, when a British championship, a ladies’ championship and a 
first-class amateur tournament were played. These competitions 
have been continued annually at the congresses of the federa- 
tion, with the exception of the World Wars 1 and II periods and 
the years 1922 and 1927, when international tournaments were 
held in England. The holders of the British championship have 
been W. E. Napier, H. E. Atkins, R, C. Griffith, F. D. Yates, R. 

V. Scott, Sir G. A. Thomas; Sultan-Khan, W. Winter and W. A- 
Fairhurst. 

In 1896 and following years matches between rcprcscntatnc 
players of Great Britain and the United States, respectively! vver 
played by cable, with the following results: 

1896. U.S. won by 4i games to 3} 

1897. Great Britain “ “ sJ “ “ 4* 
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X898. Great Britain won by 5} gamei to 4) 

X899. U.S. “ “ 6 « «4 

1900. U.S. “ « 6 « “ i 

X901. Drawn 5 games each 

X 903 . U.S. won by si games to 4^ r 

X903. U.S. ** “ S'! “ “ Au 

1907. Great Britain “ “ S r “ “ 4 1 

X9o8. U.S. “ “ 6i « “ 3u 

X909. Great Britain “ “ 6 ” " 4 

X910. Great Britain “ “ 6i “ “ 3J 

19x1. Great Britain “ “ 6 “ “ 4 

By winning three consecutive matches Great Britain obtained 
permanent possession of the trophy. 

The World ChampionShip^The strongest players of their 
time, and therefore regarded by later generations as “world cham- 
pions’' were: 1747 - 95 * Francois Philidor, France; 1815-20, Alex- 
andre Deschapelles, France; 1820-40, Louis de la Bourdonnais, 
France; 1843-51, Howard Staunton, England; 1851-58, Adolph 
Andcrssen, Germany; 1858-59, Paul Morphy, United Stiiles; 

Adolph Andcrssen, Germany. In 1866 Anderssen was 
defeated in a match by Wilhelm Steinitz of Austria, who then laid 
claim to the title “world champion*’ — ^rightly, for he was undoubt- 
edly the strongest player of his day. Steinitz successfully de- 
fended his title in formal matches against Blackburne, Zukcrtort, 
Tchigorin (twice) and Gunsberg. His unparalleled reign of 28 
years was brought to a close in 1894, when he was defeated by a 
young German player, Emanuel Lasker. 

Lasker held the title almost as long as Steinitz, whom he de- 
feated again in a return match two years later. Other challengers 
who failed were Frank Marshall, Siegbert Tairasch, David Janow- 
ski and Carl Schlechtcr. Recognized as the logical challenger 
from about 1914 on was Jos£ R. Capablanca of Cuba, but a match 
was not arranged until 1921. With Capablanca leading 4-0, and 
10 draws, Lasker resigned the championship, stating that the cli- 
mate of Havana was dangerous to his health, 

('apablanca held the title for six years. In 1927 he lost it to 
Alexander Alekhine in a struggle lasting nearly three months, at 
lluenos Aires. The score was 6-3, with 25 draws, the longest 
iiile niulch up to that lime. 

Alekhine, a Russian who acquired French citizenship, was de- 
tected in 1935 by Max Euwe of the Netherlands, by the score of 
t/8 with 13 draws. Two years later he regained the title in a 
return match, winning 11-6 with 13 draws. Alekhine twice de- 
feated Efrem Boguljubow in challenge matches, 1929 and 1934. 
llie death of Alekhine in 1946 left the title vacant. 

To establish a new champion, a tournament was held in 1948 
among five players selected by world opinion as the strongest con- 
tenders. It was won by Mikhail Botvinnik of the U.S.S.R. The 
others were Samuel Reshevsky of the U.S., Max Euwe of the Neth- 
crbnd.s, and Vassily Smyslov and Paul Keres, both of the U.S.S.R. 
111 19.S1 Botvinnik successfully defended his title in a drawn 
match with David Bronstein. 

The victory of Reshevsky of the U.S. over Miguel Najdorf of 
Argentina, in a match in 1952, was hailed as establishing an un- 
ollicial championship of the western world, to offset the diffi- 
cult jt\s thrown in the way of a match between Botvinnik and any 
challenger from the non-Soviet sphere. In 1953 Russian players 
^^erc permitted to leave the soviet domain to participate in for- 
eign tournaments, and the way was opened for resumption of 
compeiition fur the championship on a world-wide basis. 
Tournaments. — The first mpdern international tournament 
held in London in 1851. Several hundred tournaments were 
iield after that time, and analysis of the game was greatly 
Accelerated by the publication of all the games played in the 
nmjor events. The principal tournaments from 1929 are as fol- 
lows: 


Carlsbad, (x) Nimzowitsch, (3) Capablanca and Spiclmann. 

J92y. Budapest, (i) Capablanca, (2) Rubinstein, (3) Tartakower. 

920. Barcelona, (i) Capablanca, (2) Tartakower, (3) Colie. 

0?y. Kanisgate. (x) Sultan-Khan, ( 3 ) Price and Micheil. 

Bradley Beach, (x) Alekhine, (3) L. Steiner, (3) Kupchik and 
Turover, 

(i) Capablanca, (2) Vidmar, (3) Yates. 
y ban Remo, (x) Alekhine, (3) Nimzowitsich, (3) Rubinstein. 
* 930 . Frankfurt, (x) Nimzowitsirh, (2) Kashdan. (3) Ahues and List. 
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Z930. LRge. (i) Tartakower, (3) Sultan-Khan, (3) Ahues, Colie and 
Nimzowitsch. 

Z931. Hastings, (x) Euwe, (3) Capablanca, (3) Sultan-Khan. 

X931. Bled, (i) Alekhine, (2) Bogoljubow, (3) Nimzowitsch. 

X93X. New York city, (i) Capablanca, ( 2 ) Kashdan, (3) Kevitz. 

Z933. Hastings, (i) Flohr, (2) Kashdan, (3) Kuwe. 

X933. London, (i) Alekhine, (2) Flohr, (3) Sultan-Khan and Kasb- 
dan. 

X932. Pasadena, (i) Alekhine, (2) Kashdan, (3) Dake, Reshevsky and 
H. Steiner. 

X932. Mexico City, (x) Alekhine and Kashdan, (3) Araiza. 

1932. Berne, (i) Alekhine, (2) Euwe and Flohr. 

1933* Hastings. (1) Flohr, (2) Pirc, (3) Sultan-Khan and L. Steiner. 

1934. Hastings, (i) Flohr, (2) Alekhine and Lilienthal. 

1934. Zurich, (i) Alekhine, (2) Euwe and Flohr. 

1935. Hastings, (x) Euwe, Flohr and Thomas. 

1935- Moscow, (i) Botvinnik and Flohr, (3) La.sker. 

1935- Margate. (1) Reshevsky, (2) Capablanca and Thomas. 

1935. Orebro. (i) Alekhine, (2) Lundin, (3) Stahlberg and Stoltz. 

1936. Hastings. (1) Fine, (2) Flohr, (3) Tartakower. 

1936- Bad Nauheim, (i) Alekhine and Keres, (3) Ahues. 

1936. Moscow. (1) Capablanca, (2) Botvinnik, (3) Flohr. 

1936. Zandvoort. (i) Fine, (2) Euwe, (3) Keres and Tartakower. 
1936. Podehrad. (1) Flohr, (7) Alekhine, (3) Flotys. 

1936- Nottingham. (1) Botvinnik and Capablanca, (3) Euwe, Fine 
and Reshevsky. 

1936. Amsterdam, (i) Fine and Euwe, (3) Alekhine. 

1936. Margate, (j ) Flohr, (2) Capablanca, (3) Stahlberg. 

1937. Hastings. (1) Alekhine, (2) Fine, (3) Eliskascs. 

X937. Margate, (i) Fine and Keres, (3) Alekhine. 

1937. Ostend. (i) Fine, Grob and Keres. 

1937. Kcmeri. (1) Flohr, Petrow and Reshevsky. 

X937. Semmering-Baden. (i) Keres, (2) Fine, (3) Capablanca and 
Reshevsky. 

1938. Netherlands (A.V.R.O. tournament), (i) Keres, (2) Fine, (3) 

Botvinnik. 

1939. Leningrad -Moscow, (x) Flohr, (2) Reshevsky, (3) Lilienthal, 

Loewcnfisch, Makagonov and Ragozin. 

1939. Hastingj*. (i) S/abo, (2) Euwe, (3) Landau and Pirc. 

1939. Margate. (1) Keres, (2) Capablanca and Flohr. 

1940. Salzburg, (t) Alekhine, (2) Keres, (3) Schmidt. 

1941. Mar del Plata, (x) Stahlberg, (2) Najdorf, (3) Eliskases. 

1942. Buenos Aires. (1) Najdorf and Stahlberg, (3) Frydxnan. 

X942. Munich. (1) Stoltz, (2) Alekhine and Lundin. 

1942. Mar del Plata, (x) Najdorf, (2) Stahlberg and Pilnik. 

1943. Mar del Plata, (i) Najdorf, (2) Stahlberg, (3) Michel. 

1943. Sverdlovsk, (i) Botvinnik, (2) Makagonov, (3) Smyslov and 

Kahn. 

X944. Prague, (i) Alekhine, (2) Keres, (3) Katetov. 

1944. Mar del Plata, (i) Najdorf and Pilnik, (3) Michel and Guimard. 

1945. Mai del Plata. (1) Najdorf, (2) Pilnik, (3) Stahlberg. 

1945. Ha.stings. (1) Tartakower, (2) Ekstrom, (3) Dcnker. 

1946. London (two sections), (i) H. Steiner and Euwe. 

1946. Groningen, (i) K(»tvinnik, (2) Euwe, (3) Smyslov. 

1946. Prague, (i) Najdorf, (2) Stoltz and Trifunovich. 

1946. Barcelona, (i) Najdorf, (2) Yanofsky. 

1946. Hastings, (i) Alexander, (2) Tartakower, (3) Gudmundsson. 

1947. Mar del Plata, (i) Najdorf, (2) Stahlberg, (3) Eliskases. 

1947. Mar del Plata (scxtangular) . (1) Stahlberg. 

1947. Venice, (i) Tartakower, (2) Canal and O’Kelly. 

1947. Buda^iest. (x) Szabo, (2) Gligorich, (3) Foltys. 

X947. Teplice. (i) O’Kelly and Piro. 

1947. Ha.sting5. (i) Szabo, (2) Grob, Muhring and Thomas. 

1948. Karlovy Vary, (i) Foltys, (2) Bareza, (3) L. Steiner. 

1948. Bad Gastein. (i) Lundin, (2) Benko and Rossolimo. 

X948. Venice, (i) Najdorf, (2) Bareza and Canal. 

1948. Mar del Plata, (i) Eliskascs, (2) Stahlberg, (3) Medina. 

1948. New York city. (1) Fine, (2) Najdorf, (3) Euwe and Pilnik. 

1948. Hastings, (i) Rossolimo, (2) Koenig, (3) Muhring. 

1949. Lucerne, (i) Unzicker, (2) Spanjaard, (3) Samisch. 

1949. Bevcrwijk. (1) Tartakower, (2) Schmidt, (3) Scheltinga. 

1949. Mar del Plata, (i) Rossetto. (2) Eliskases and Guimard. 

1949. Southsea. (i) Rossolimo, (2) Pachman, (3) Tartakower. 

1949. Heidelberg, (x) Unzicker, (2) Rossolimo. 

1949. Gijon. (1) Rossolimo, (2) O’Kelly, (3) Prins. 

1949. Barcelona (first women's international). (1) Eileen Tranmcr 
(England) and Mmc. Chaude de Silans (France). 

1949. Hastings, (i) Szabo, (2) Rossolimo, (3) Euwe and Evans. 

1950. Southsea. (1) Tartakower and Bisguicr. 

1950. Mar del Plata, (i) Gligorich. 

1950. Szcawnu Zdroj. (i) Keres, (2) Bareza and Taimonov. 

1950. Venice, (t) Kotov, (2) Smyslov, (3) Rossolimo. 

1950. Bled, (i) Najdorf, (2) Pilnik, (3) O’Kelly. 

1950. Amsterdam, (i) Najdorf, (2) Reshevsky, (3) Stahlberg. 

1950. Hastings, (i) Unzicker. 

1951. London. (1) Gligorich, (2) Pirc, Stahlberg and Trifunovich. 

1951. New York city. (1) Reshevsky, (2) Euwe and Najdorf. 

1951. Southsea. (1) Rossolimo and Tartakower. 

ig4;i. Madrid. (1) Prins. (2) H. Steiner. Pilnik and Bernstein. 
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Chess by Radio^The first international match to be con- 
ducted by radio was that between the United States of America 
and the Union of Soviet Socialist Republics, Sept. 1-4, 194 S- The 
U.S. team comprised Arnold Denker, Samuel Reshevsky, Reuben 
Fine, Israel A. Horowitz, Isaac I. Kashdan, Herman Stmer, 
Albert S. Pinkus, Herbert Seidman, Abraham Kupchik and An- 
thony E. Santasiere. The Russian team was Mikhail Botvmmk, 
Va.ssily Smyslov, Isaac Bolcslavsky, Salo Flohr, Alexandra Kotov, 
Igor Bondarevsky, Andrea Lilienthal, Vyacheslav^ Ragozin, Vlam- 
mir Makagonov and David Bronstcin. The Russian team won by 
isi to 4i. (See Illustrative Game No. ii.) 

Federation Internationale des Echecs*— This body is the 
central authority for chess matters. Most of the European coun- 
tries and the U.S. are members. A tournament under the auspices 
of the federation was held at Budapest in 1926, and the following 
year a tournament was held at London between teams, each of 
four players, representing 16 nations attached to the federation. 
The tournament was won by Hungary with a score of 40 pomts 
out of a possible 60. Close behind came Denmaik (second) and 
Great Britain (third). Hungary also won a similar tournament 
held at The Hague in 1928. The United States won at Prague, 
1931 ; at Folkestone, 1933: at Warsaw, 193s: at Stockholm, 1937* 
The U.S. was not represented in 1939 at Buenos Aires, where 
Germany fini.shed first.’ 

Literature of the Game, — ^The most ambitious of early Euro- 
pean writings on che.ss was the work of a Lombard, Jacobus de 
Cessolis (JacoiK) Dacciesole), whose main object, however, though 
he gives the moves, etc., was to teach morals rather than chess. 
He was a Dominican friar and his treatise Liber de Moribus 
Hominum et OfficUs Nobilium was written before the year 1300. 
It was afterward translated into several European languages, and 
in the year 1474 Caxton, under the title of The Game and Playe 
of Chesse, printed an English translation of the French version. 

About T 500 appeared the Ctdttin^cf Hdftdschriftf a work contain- 
ing T2 different openings and 30 problems. Ihc author of this 
manuscript is not known. Of Lucena, a Spanish author who wrote 
in or about 1497, we are better informed. His treatise, Repetiewn 
des amores e arte de axedres, comprises various practical chess 
matters, including 150 positions, illustrated by 160 well-executed 
woodcuts. Various of these positions are identical with those in the 
Gottinger Handschrift. 

In the 16th century works upon the game were wnttra by 
Damiano, Ruy Lopez and Horatio Cianutio della Mantia; in the 
ijih century by Salvio, Polcrio, Gustavus Selenus, Carrera, 
Greco, Fr. Antonio and the authors of the Traite de Lausanne^ 
in the i8th century by Bertin, Staroma, Ercole del Rio, Lolli, 
Cozio. Philidor, Ponziani, Stein, Count P. J. van Nyevelt, AUgaier 
and Peter Pratt; in the 19th century by J. F. W. Koch and C. F. 
Koch, Sarratt, John Cochrane, William Lewis, Silberschmidt, 
Chulam Kassim and James Cochrane, George Walker, A. Macdon- 
nell, Jaenisch, Petroff, Bilgura, Von der Lasa, Staunton, Kling 
and Horwitz, Bledow, Dubois, Kieseritzki, Max Lange, Lowenthal, 
Dufresne, Neumann, Suhle, Zukertort, Preti, Steinitz and others. 

English chess owes much to W. Lewis and George Walker. But 
to Howard Staunton must be ascribed the most important share in 
creating the later popularity which the game achieved in Eng- 
land. Staunton’s first work. The Chess PlayePs Handbook, was 
published in 1847 and again (revised) in 1848. His other works 
are: The Chess Player’s Text-Book and The Chess Player’s Com- 
panion (1849) (the latter being a collection of his own games); 
the Chess Praxis (i860, republished in 1903); his posthumous 
work. Chess Theory and Practice, edited by R. B. Wormald 
(1876); and various smaller treatises. 

The laws of the game as laid down in the Praxis formed the 
basis of the rules adopted by the British Chess association in 
1862. Besides editing the Chess Player’s Chronicle and the 
Chess World, he was the chess editor of the Illustrated London 
News from 1844 till his death in 1874. 

BmJOCRAPBY . — Elements of the Game; E. E. Cunnington, The Mod- 
ern Chess Primer (1920) gives a good grounding in the elements of the 
game and the student should master its contents. General Treatises; 
(a) Elementary; Lawrence H. Dawson, A Short Guide to Chess (1023) ■ 


E. A. Greig, PUfatts of the Chess-Board, mv. by W. A: Falihnnt (1927). 
(is) Fairly advanced: J. Mason, The Art of Chess (1013) wd The 
PrincipUs of Chess (1923) i Emanud I-ask«, Common.SeiMm Chess 
(1896) and Chess Strategy (19*2). (c) Motc^vMC^: J. R, Capa- 
blanra. Chess Fundamentals ®.- ^«»ko-Bww*y, p. 

Middle Game in Chess (.igts)-, JA. y. B.ets, Modern Idw m Chess 
(1923): A. Nimzowitsch, Dte Blockade axsA Mem System (1925); 

! EmanUftl Lasker. Lashfr'e 


Kmo*’, Die KZZtd^irt^igung ii<i ^ ; Emanud I^r, Iojfc;y*j 
Manual of Chess (1927). ^ entangs arc 

dealt with in both The Modem Chess Prtmer and The Art of C kess, 
Other works which may be recommended to the more ^vanced stu- 
dent ar^R Fine' BaJ Chess Endings (i9«) 5 Mimes. C^« 
from Modem Master-Play; Tattersall, A Thousand End-Games; 
Rinck 700 hns de partie (1926) and Bergers monumental work, 
TAforif imrf der Endspiele, and ed. (1921). Openmgs; The 
best work in English is undoubtedly R. C. Griffith md A. C. White’s 
ModSi^ Chess Ownings (1925). 

the theory of the openings. The Uandbuehdes SchaiMspt^ (8th cd. 
1016 by Schlechter, with supplement, 192 x, by Mieses) axA Lwohoh i 
'^hack (wi) arc decidedly more voluminous but Ira up-to-date. A 
SnTof infomatlon is S. Tiitakower’s Die HyPermod^ Scyschpartie 
(loii). Of works dealing with only one opemng the following arc 
^fii: J. du Mont, The Centre Con/itra and The Centre Game; 
MarAczy, Die FranzSsische Porfie (1924)1 ; S. Tarrasch, Die jay 

Zs Damengambits (Gouda, 1924) Tartakower, Die Zukunflseraf. 
mtng (1924) : R. Fine, Ideas Behtnd the Chess Openmgs (X 943 ) ; J. du 
Mont The Basis of Combination in Chess (1942). 

CoUeclions of Games; A valuable— and, perhaps, the most cnjoyahlc 
—form of chess study is the carcfjil playing over of wdUnnoiatal 
games. The following books are recommended: Mr. Black- 
Chess (1899) : P- W. Sergeant, Morphy’s Carnes o' 
Chess (1916) and Chorousek’s Games of Chess (19x9) : P- W. Sergeant 
and W. H. Watte, POlsbury’s Chess Career (1923) ; Mardezy, .Bundin 
Schachpartien (1921); J. R. Ca^blimca, My Chess Cinen 
S T»arrasch, Dreihundert Schachpariten (igx6) and Modmit 
Schachpartie (19x6); A Alekhine, My Best Games of Chess twi) 
A. Alekhine and H. Helms, New York Tournament (1924) : K Reinfcld 
KereY Best Games of Chess (1942); A. Alekhin^ The Nottmgham 
Tournament Book (1936) ; F. J. Wellmuth, The Golden Treasury 0, 

^ffijtwyl^The best book on the history of the gpme h H J r. 
Murray, A Ilktory of Chess (i 9 i 3 )- (p- E-.S.; H. Hs.; C M"') 

Theories of Play.— One of the contributions of Iransois Phib- 
dor was to draw attention to the importance of pawns as fighting 
units. He formulated the classic pattern of attack against the 
castled king— the advance of pawns to break up the pawns shelter- 
ing the enemy king and so open lines for the infiltration of pieces. 
The hundred vears after the publication of his Annlyse des tckcc' 
saw the discovery of a myriad permutations of the so-called ’ di- 
rect attack” and the rise of great masters of combination play, 
culminating in Adolph Anderssen. (See Illustrative Game No. i.j 
By “combination” is understood the calculation of specific van- 
ations of play, in search of a way to force a more-or-less imme- 
diate decision. . .c a 

The characteristic of the games of this era is the Mcnfire, anci 
the dominating motive is the desire to attack as quickly as pos- 
sible. I’he analysis of openings was lar^y concerned with ’gaiii- 
bits” — sacrifices of pawns, sometimes pieces, made to precipitate 
rapid contact with the enemy. It was even held by some that the 
Evans gambit was the only debut worthy of a genUeman, smcc 
this opening is particularly apt to had to a “slugging contest. 

In 1858-39 Paul Morphy creati^ a sensation by trouncing ai 
the masters who would meet him. His play introduced a new note, 
one that even today is basic in the teaching of beginners. Altnoug 
second to none in combinative skill, Morphy delayed attaczing 
until he had “completed his development.” By simply bMg f 
out his knights and bishops, posting the quw safe from harafc- 
ment, and castling, Morphy repeatedly achieved a won ga 
after a dozen moves. So effective was this procedure i^auist 
current fashion of attacking prematurely that it ciystaUize m 
formula: move each centre pawn once, each bishop and sag 
once, get the queen off the back row, castle— before ^ 

piece a second time. The task of developing is not actua > 
easy: the opponent exerts threats that have to be 
it remains true that any relative loss of time in the 
lead to a quick catastrophe. (See Illustrative Game No. 

Rapid development, combinative attack— these p"® 
seemed to be all-embracing and all-sufficient. Then came 
nacious Austrian, Wilhelm Steinitz, whose .'1 ,l,jiii- 

classic principles. Yet with it he was able to wui the wo 
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pionship and to hold It longer that any other player. Steinitz 
lived to influence the theory of play more profoundly than any 
other player. His theorieSp at first seemingly antithetical to classic 
principles, were presently seen to be supplementary. 

Steinitz started from the premise that there is no combination 
without positional advantage. That is, a specific winning sequence 
of moves cannot be found, if there is no superiority on which to 
base it. The player should therefore concern himself primarily 
with analyzing the position to detect its points of strength and 
weakness. On this score, Steinitz contributed a great deal of 
analysis on the nature of weaknesses, and the specific meaning of 
permanent as opposed to transient weaknesses. The objective 
of play, he said, is to gain a decisive positional .superiority by 
“the accumulation of small advantages.” An adverse weakness 
must be “nursed” and magnified until it becomes fatal: then the 
combination will spring of itself from the position. (See lUustro 
tive Game No. 4.) 

In pursuit of local advantages, Steinitz often moved the same 
piece several times in the opening, before completing his develop- 
ment. He demonstrated that the demands of the “close” game 
are somewhat different from those of the “open” game. It is in- 
deed necessary to develop rapidly if centre pawns are exchanged 
early, opening lines of attack. But a slower development Ls feasi- 
ble if the centre is kept closed; here it is often more important 
to get a single piece to its most effective post than to move all the 
pieces off the back row. Especially in his later years, Steinitz 
preferred to manoeuvre behind the lines before breaking the centre, 
>{) as to gain the maximum advantage from the break when it came. 
(See Illustrative Gafne No. 5.) This “hedgehog” policy forced 
upon him the necessity of defending accurately and economically 
again.st attack by a more-developed opponent, and his games are 
instructive for the resources of defense. It is said that Steinitz 
w:is never so happy as when sustaining a furious onslaught upon 
hh king; proverbial are his remarks “When in doubt, take a 
pawn” and “A pawn is worth a little trouble.” 

I'he slow tempo of the Steinitz campaign was not for every 
taste, and it remained for Siegbert Tarrasch to show how to 
(]inckcn it and open lines for direct attack without relinquishing 
\'ital positional advantages. Tarrasch made great contributions of 
his own to the theory. In play as well as in his writings he showed 
how positional weaknesses may be forced upon a player if he com- 
mands less terrain than his opponent. He formulated the theory 
ut the centre. The opening, he said, is to be understood as a 
tight for control of the squares d4, ds, e4, 65. A piece standing 
in the centre has its maximum range, and the centre is the vital 
a\enue of communication between the wings of the army. At first 
the centre must be controlled by pawns, to prevent its occupation 
by adverse pieces. He has an advantage who controls the greater 
number or the more advanced of central squares. (See Illustrative 
(lame No. 6.) 

A consequence of the Steinitz-Tarrasch analysis was that the 
opening i P — ^K4 came to be played much less in master tourna- 
ments, in favour of i P — Q4. The latter is the more likely to lead 
to a close game. The growing body of knowledge of opening 
variations tends to indicate that White retains the advantage of 
the first move longer in a close than in an open game. The queen’s 
Kambit came to be a dreaded weapon. (See Illustrative Game 
^'0. 7.) It was said, only half-jocularly, that “After i P— Q4, 
Black’s game is in its last throes.” However, Black’s prospects 
lirightened in the 20th century with the discovery of several new 
defensive systems. 

In 1913 a young Russian master, Aaron Nimzowitsch, pub- 
lished articles assailing some of the cardinal points of the Tarrasch 
creed. After World War I he published My System and other 
nooks expounding certain ideas, as “centralization,” “overprotec- 
tion “the homeopathic process.” In definition these ideas do not 
seem to be out of the Steinitz-Tarrasch tradition, but their realiza- 
ikm sometimes involves moves condemned by it. Nevertheless, 
Aimzowitsch achieved some notable tournament successes, and 
carried the Tarrasch principle of constraint to the extraordinary 
length of complete blockade. (See Illustrative Game No. 8.) A 
curious conclusion to be drawn is that, while the actual advance 


of a pawn wing may prove weakening, the mere inability to ad- 
vance it at will is a positive weakness, often of decisive moment. 

Nimzowitsch is credited with founding the self-styled “hyper- 
modern school,” of which the avowed exponents were Richard 
R^ti, S. Tartakower and Efrem Bogoljubow. R^ti (d. 1929) 
stated the principle of this school to be : “The golden rule is that 
there is no golden rule.” Thus, any attempt to formulate its fur- 
ther principles is interdicted ! In practice, the hypermoderns often 
go to great lengths to avoid releasing the tension in the centre, or 
even advancing the centre pawns at all, until pieces have been 
brought to bear upon it. This often involves the fianchetto of one 
bishop or both. (See Illustrative Game No. g.) 

The hypermodems claim Jos6 R. Capablanca and Alekhine as 
eponents of hypermodern play, although both these world cham- 
pions repudiated any conscious adherence. The Alekhine de- 
fense is cited as an example of relying on the evaluation of a 
particular position rather than upon general principles. After x 
P-K4, Kt-KB3; 2 P-Ks, Kt-Q4; 3 P~QB4, Kt-Kt3; 4 
White has three pawns in the centre, one being on the 
fifth rank, while Black has developed only a knight. By all 
classical precept, Black has wasted valuable time. Yet it has 
been abundantly demonstrated that Black can quickly catch up 
by attacking the advanced pawns. (See Illustrative Game No. jo.) 

Illustrative Game No. i. — ^Adolph Anderssen (1818-79) won 
first place in the first modem international tournament, London, 
1851. His games are memorable for their slashing attacks and 
combinative brilliance. The famous game below was dubbed 
the “Immortal Partic.” 


White 
Anderssen 
P-K4 
P-KB4 
B-B4 
BxKtP 
K-Bi 
Kt-KB3 
P-Q3 


London, 1851 


8 Kt— R4 

9 Kt— B5 
xo P-l£t4 
IX R-Kti (fi) 
xa P— KR4 


Black 
Kieseritzki 
P-K4 
PXP 
P-QK4 
Q— RSch 
Kt-KB3 

<•> 

Kt-B3 

PXB 

Q-Kti 


White 

Andensen 

13 P-Rs 

14 Q— B3 
xs BxP 
16 Kt— B3 
X7 Kt-Qs 

18 B-Q6 (/) 

19 P-Ks 

30 K-K 3 

31 KtxPdi 
33 Q— B6ch 

33 B— K7 mete 


Black 

Kieseritzki 


Q-KU 
Kt-Kti (c) 
Q-B3 
B-B4 (d) 

K-^Qx 

KtxQ 


(a) Threatening Kt— Kt6ch. But thb lightborse attack is backed 
by insufiicient means. Black should have made a developing move, as 
B— Kta or even B— R3. (ft) Commencing a combination bued on the 
precarious position of the Black queen, (c) The only move to save the 
queen, (d) Perhaps better was B— Kt2 to keep out the terrible knight. 
But there is no move to parry all of White’s threats, (e) Staying on 
the diagonal to defend KKta. (/) The key move of the combination. 
Now if j8 . . . QxRch; 19 K— Ka, QxR then 20 KtXPcb, K— Qx; 
21 B— B7 mate. Or if 18 . . .BxB; 19 KtXBch,K— Qi then aoQxP 
and mate cannot be averted, (g) To prevent the mate given in 
note (/). 

Illustrative Game No. 2. — ^When Paul Morphy went to Europe 
in 1858 he met some unpleasant experiences with European mas- 
ters jealous of their laurels. But Anderssen came out of retire- 
ment to play and lose a match to him in X859, and he was generous 
in praise of the American genius. The present game was the 
seventh of the match. 


White 

Black 

Morphy 

Anderssen 

I P— K4 

P-Q4 

8 PXP 

<2XP 

3 Kt-QB3 

4 P— 04 


S PXP 

QxPeh 

6 B-K3 

B-QKts 

7 Kt— B3 (a) 

BxKtch 

8 PxB 

QXPeh 

9 B— Q3 

Q-B4 (h) 

10 R-QKti (c) 

Kt-QB3 

II CastlM 

Kt-B3 ^ 

13 B-KB4 

Castles (d) 

M BxP(e) 

Kt-Qs 


White 

Morphy 

14 QXIU 

15 B-Q3 (/) 

16 Kt-Kts (g) 

19 Q— K7 

20 RxQ(0 

21 BxPeh 

22 RxKBP 

23 R-Ki 

24 R-B4 
as B-Q3 


Black 
Anderssen 
QXB 
B— 

KR 
B- 


Kt-B6 

KtxP 

R-R3 

Resigns 


IT#, 



(a) He could save the pawn and also develop by B— Qa, but he is 
perfectly willing to let Black waste further time to win it. (ft) Black 
has won a pawn but lost the game, (c) Threatening B— Kt4 and 
also holding back the Black QB. (d) Giving back the pawn in 
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order to Bet Us kine to safety. If xa . . • Kt— Q4 then 13 R 
Kts wins a piece, (e) More than regaining his pawn, for now he 
threatens B— 06. (/) White’s advantage Is greater than >t «»y 

seem. He has the “good” biAop for a ®B^ck 

“bad” bishop cannot even be moved out to relcare tte QR. 

Indeed tries to develop it, but the effort is quickly refuted, (g) Threat- 
lliinff iVKtvRP laxKt; 18 QXB. (*) Maintaining the threat 
and^also forking the QKtP. To avoid immediate loss of a pawn 
Sik is forced to retreat hLs bishop (i) The exchange of queens has 
brought Black no relief. Useless to defend the KBP is • J 

fkain KtvBP R^Kt: 2^ B — Bd wins the exchange. \j) 
K for if K-Bf’th™ « RxPeh, kIki; *3 R-Kich leads to 
mate. 

Illustrative Game No. j.—J. H. Zukertort (1842-88) was a 
brilliant combination player. He reached the zenith of his powers 
in the London tournament of 1883, wUch he won without loss 
of a single game, although the entry list included all the greatest 
masters of the day, including Steinitz. 

London, 1883 


vance, which is a further weakening of the pa^ wing, (e) An at- 
tacking move seen In many SteiniU games, made to “loosen up ' the 
compromised pawns still further. (/) “Prom the ****^1,1;^* 

moment Black, on the defense, has played good chw. Now White 
hu no immediate threats and Black ... is throiro on to oto mhaUve 
. . he has to originate a plan. But that is exactly what Zuk^ort id 
not understand ... His right i>lan was to keep attention nveted on 
his weak points KB4, QB4 and KB3, and . . . work towato a draw 
bv exchaiSng perilous pieces . . . — Lask«.‘ _ (g) Vtually Stcinitz 
wto the knight several times, to gain toe, be^re m^ng this 
move (k) “All” that Steinitz has to show for his exerUons is the win 
of a Mwn, But this is enough to win the ending. 

Illustrative Game No. 5.— Before completing his development, 
Steinitz moves his QKt three times, only to exchange it a few 
moves later. His games are full of such long-winded manoeuvres, 
in pursuit of modest but lasting positional advantages. Observe 
how carefully he refrains from P-Q4 until the move u decisive. 

Havana, 189a 


White 

Zukertort 

1 P-QB4 

2 P-K.1 

3 Kt-KB3 

4 B-Kz 

5 Castles 

6 P-04 

7 Kt-B3 

8 P-0Kt3 

9 B— Kti 

10 Kt-QKtS 

11 KtXB 

12 Kt— Qa 
1.3 P— B3 
14 OxKt 
1.S BXP 

16 B-O3 


Black 

Blackburne 

P-K.3 

Kt-KB3 

P-0Rt3 

B— Kta 

P-04 

B-Q3 

Castles 

OKt-Qa 

Q-Ka 

Kt-KS 

PXKt 

QKt-B3 

KtxKt 

PXP 

P-04 

KR-Bi («) 


White 

Zukertort 

17 OR-Ki 

18 P-K4 

ig P-Ks (6) 
20 P— B4 
at R — K3 
aa PXPc.p. 

23 P— Bs (f) 

24 BxKt (/) 

25 PxKtP 

26 PxPeh 

27 P— 0.sch 


Black 

Blackburne 
R-Ba 
QR— QBi 
Kt-Ki 
P-Kt3 
P-B4(e) 
KtxP(d) 
Kt-Ks 
PXB , , 
R— B7 (g) 
K— Rx 
P-K4 


28 O-Ktd! (*) R(Bi)-B 4 

29 R— B8ch KXP(i) 

30 OXPeh 

31 BxPih KXR 

32 B— Kt7ch(j) Resigns 


White 

Steinitz 

1 P-K4 

2 Kt-KB3 

3 B-Kts ^ 

4 P-Q.3 («) 

5 P-B3 (6) 

6 OKt— Qa 

7 Kt— Bi 

8 B-QR4(<0 

9 Kt— K3 (e) 
10 B— Ba 

H P-KR4 (g) 

12 P— R.l 

13 RPXP 

14 PXP 

15 KtxKt 


Black 
Tchigorin 
P-K4 
Kt— QB3 
Kt-B3 

pZ^^t3 (e) 
B— Kta 
Castles 

Kt-O* 

Kt-B4 

Kt-K3 (/) 

Kt-Ka 

P-04 (*) 

BPXP 

KtXP 

OXKt 


White 

Stdnitz 

16 B-Kt3 (I) 

17 Q— Ka 

18 B-K3 

19 Castles (Q) 

20 Q— Bi (7) 

21 P-04 (*) 
aa KtxP 

23 RXBI ,, 

24 RXPchKO 
as 0— Rich 

26 B— R6ch 

27 0— R4ch 

28 OxKtch 

29 Q— B4mate 


Black 
Tchigorin 
Q-B.i 
B-Oj 
K-Ri 
OR- Ki 

P-QR4 

PXP 

BxKt 

IftxH 

RXR 

K-Kta 

K~R3 

K-K4 

K-B 4 


(rt) The subsequent course of the game shows that Black should 
have taken immediate mea.sures to counteract the 
White KP. (b) This game and many others have shoiro the danger M 
allowing the KKt, the strongest defenpve piece on to king s s'dc, ta ^ 
driven away from B3 bv a supported pawn, to 

later so that KRa can be protected along the rank, (d) U QXI 
get out of the pin, ton 23 Q-Ki and ‘he h^hward KP must tell. 
(«) Initiating a magnificent combination. (/) ^le ■ 

be exacUv calculated, for this exchange opeiw the way (<«• a powerful 
counterattack on the QB file, (g) Best. Too slow PXl • 

1? ict-a O— .Kta* 27 P— 0^1 P— K4J 28 Q— Kt5- (8) inc nrsi 

point of the combination. B QXQ then 29 
R-Rirh. K-Kta; 31 R-Kt3cli, K-R3; R-B6ch, K-R4. 
„ R_Bsrh, K-R3: 34 B-B4ch, K-Ra; 3S R-Rs mMe. (O f he 
second p^t. If OXK then 30 BXPeh, KXP; 3* QxPeh leiwls to 
mate. (;) The third point. If QxB, then Q— K8 mate. After any 
other move, the queen Is lost. 

Illustrative Game No. 4.— Steinitz had his revenge for being 
outdistanced by Zukertort in the London tournament of 1883, by 
beating him in a match in 1885. According to Lasker, this match 
was a battle of “positional play” against “combination play,” and 
it had far-reaching consequences upon chess theory. 

White Black White Black 

SteiniU Zukertort SteiniU Zukertort 

1 P— K4 P— K4 18 Kt— Kt3 B— K3 

2 L-KB3 Kt-QB3 X9 R-Ki Kt-Kt» 

. 3 B-Kts Kt-B3 2oP-KR4(e) 0-0* 

4 Castles KtXP « P-^S g-Ba 

5 R-Ki Kt-03 *2 PXP BXPI 

6 KtxP KtxKt 23 Q-K3 K-Ba 

7 RxKtch B-Ka 24 O-B4 R-Ki 

8 Kt— B3 Castles 25 R— K3 ^ 

9 B-Q3 B-B.3 *6 0-KKt4 Kt-Bi 

10 R-K3 P-KKt3 (a) *7 Kt-Bs B-B4 

11 P— $Kt3 R— Ki 28 Kt— R6ch 

laQ-Bs B-KU(h) 29 BxB (g) 0X0 

13 RxR^ KtxR 30 KtxQ RXK 

14 B-Kta P-QB3 31 BPXR KtxB 

iSKt-K4(c) B-Ka SaKtxPf*) 

16 0— K3 P— 04 While won 

17 0-04 (d) P-B3 

(o) According to SteiniU, the king’s-ride pawns when under attack 
should not be moved unless there is no alternative. In his noto to 
this gam* he States that he considered this move a deliberate challenge 
to to theory. (f>) Manifestly antipositional. The bishop is vtoly 
needed at Kta to protect the “holes” in the pawn structure. («) Nailing 
down the weakness of Black’s KB3. id) To force the following ad- 


ffll At variance from to then-fashionable practice of playing P-O4 
as soon as possible. (6) This pawn formation was frequently adopted 
by Steinitz after 1 P-K4. Its object is only remotely to cnfor.v: 

l» 04: the primary purpo.se is to neutralize any effort bj Black to 

Leak to centre. Ic) The king’s fianchetto was formerly much played 
the Ruy Lopez, but it has dropped out of master praclia- as a 
result of SteiniU’ victories against it. (d) Another of Steinitr in- 
novations was this manoeuvre B— Kts— R4— Ba to pre.serw the 
“to thorn of the Ruy Lopez.” (f) The virtue of this ^st is that t 
dia-ourages 9 . . . P--B4, for after 10 PXP Black could not rctakr 
with to rook, and so keep the file 

orematurc; e.g., n PXP. BxP; KtxB, RXKt?, 13 1 -Qt 
(7) This typiral SteiniU attack is the more powerful since he ha:, 
delayed castUng and stiU has his rook on the Me. {*) 
rss'irtinn afraitisL 3, w'iiiK HilvQncc IS *1 bfcsik in the centre. BlncK ix 
LSs to profit from opening lines against his “undcvclop^’ opimntnl 
?i) But it is White who profits. To avoid the openi^ of the diagniia 
Son to Black mfl have tried -..Rl^P hut then wod 
have had to reckon with an attack on the open KR file. (J) Mwwg 
to immediate threat of Kt-Bs. But the move^ also has a su hile 
BttHrkinir uuruosc. (k) This long-delayed advance is now deva.'-Utins. 
Black can scarcely avoid the exchanges that follow, because o t 
Sard sitotion of bis queen, knight and QB- (D 
surprise. After 24 B xKteh, R-B3 B ack could still put up a defeat 
Illustrative Game No. <f.— Siegbert Tarrasch was a prolihc 
writer as well as a master player. He made large contributions lo 
the SteiniU theory of positional ^lay. Here he pves a tl^ic 
demonstration of what ills may foUow “surrender of the centre. 

White Black ScBw 

Tarrasch Schlechter Kt O2 

_ Tx rr . l> A TO (£1 Kt — V' 


White 
Tarrasch 

I P— K4 r— 1V4 n Hi 

sB^-Tk?^ p-“ 03®«) ”§.-%(*) 

IrX 2 ^p-k*^ ' 

8 KtxKt PxKt 26 R-K^ . b‘ R, 

9 BXBch QxB 27 P— Bjfj) K* 

10 QxP Castles (K) ** 0— B2 

II P-QKt3 (d) KR-Ki 29 QR-KKU 0 "gj 

la B-Kta B-Bi (e) 30 ^‘“9 * Kp 

14 R— Q3 R— -K.^ 32 r^K4 

U8r-%I qJi . Up 5 f 

Emanuel Lasker, Laskif*i Manual of Chou, puWisbeU 
McKay C:o., Philadelphia. 


Black 

Schlechter 

P-K4 

Kt-QB3 

P-O3 (o) 

B-Qa 

Kt-B3 

B-Ka 

KtXQP 

PxKt 

QxB 

Castles (K) 

KR-Ki 

B-Bx (e) 

Q-B.3 

R-K3 

QR-Kx 

Q-Kt3 

P-B3 

Q-Ba 


White 

Tarrasch 

19 P-QB4I (*) 

20 K-Ri 

21 Q— Ba 

aa Kt— B3 (k) 

23 P-KKM 

24 R— Qi 

25 P-KR4 

26 R— Rt3 

27 P-B3 (i) 

28 Kt— K2 

29 QR-KKU 

30 Kt— <J4 

31 P— Kts 
3a RXP„ 

33 Kt— Bs 

WP-KB 4 

3 5 

36 PkP 
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(a) The defense favoured by Steinitz. (6) A precept of Tarrasch 
to answer P— Q3 with P— Q4 (after 1 P— K4, P— K4). White 
thus attacks the Black KP ; if Black plays P X P he ‘^surrenders the cen- 
tre" by leaving White a central pawn on the fourth rank, while Black’s 
na^^'n is only on the third rank, (c) Prior to this move White could 
not win a pawn by BxKt and PxP because bis own KP would then 

lost. But now he does threaten to win a pawn. This Tarrasch 
procedure against the Steinitz defense has caused it to be abandoned 
in master play, (d) Tarrasch emphasized that the player having the 
advantage of greater space should seek to avoid exchanges. If the 
bishop were developed at B4 or Kts it would soon have to be ex- 
changed. (e) White threatened Kt— OS- (/) Both to prevent 
Kt— Kt5 and to prepare the general advance of the king’s-sidc pawns, 
(c) The paramount positional consideration is to prevent the liberating 
move P— Q4- (*) Still holding back the QP and preparing to swing 
tlie knight to the king’s side, (i) It has been pointed out that Black 
could have played P— Q4 at this moment; c.g., 24 KPxP| RXR; 
s KXR» 26 PxR. Q— Kt3. (i) Having parried Black’s few 

threats, White is now ready to send the knight to KB5 and launch a 
(Icfisive attack. Black’s restriction in space prevents his getting the 
QK and KB into effective action, (k) If RxP then 35 Q— B3 is 
murderous. 

Illustrative Game No. 7. — ^I'his game has been called the most 
important in history, for it exposed the inadequacy of the ortho- 
dox defense to the queen’s gambit declined. Theorists have been 
occupied ever since with finding ways to circumvent the dread 
I’illsl)ur>’ attack. Harry N. Pillsbury (iSya-igoG), U.S. cham- 
pion. placed first at Hastings in a field that included Lasker, Stein- 
ilz, Tarrasch and Tchigorin. 


Hastings, 1895 


White 

Black 

White 

Black 

Pillsbury 

Tarrasch 

Pillsbury 

Tarrasch 

I P-Q4 

P-Q 4 

27 R-Bi (/) 

P-Kts (IB) 

2 P-QB4 

P-K3 

28 Kt— K2 

Q-Ks 

^ Kt— QB3 
i B-Kts (a) 

Kt-KB3 

29 Kt— Kt4 

Kt-Qs («) 

B— K2 

30 R(B4)-B2! (0) 

K-Kti 

5 K:t -B3 

6 R-Bi 

QKt-Q2 

31 Kt— Bi 

P— B6 

Castle.s 

32 P— QKt3 

O-B3 

7 P-K3 

P-QKt 3 (b) 

33 P-KR3 (p) 

P-QR4 

8 I’XP U) 

PxP(d) 

34 Kt — R2 

P-RS 

Q B-.Ql 

B-Kt2 

35 P~Kt 4 

PXP 

70 Castles 

P-B4 

36 PxP 

R-Rt 

IT R— Ki (r) 

P-Bs 

37 P-Kts 

R-R6 

u B-Kti 

P-QR 3 

38 Kt— Kt4 

BXP( 9 ) 

u K1-K5 

P-Kt 4 

39 R-KKt2l 

K-Ri (r) 

M H-K4 (/) 

R-Ki 

40 PxP 

PxP 

15 Q-B3 

Kt-Bi 

41 KtxB! 

RxKt 

It. Ki-Ka (g) 

Kt-Ks 

42 Kt— R6 

R-Kti 

17 BxB 

RxB 

43 RXR 

KxR 

iS BxKt 

PxB 

44 Q— Kt3ch! 

KxKt(r) 

14 0— Kt3 

P-B3 (h) 

45 K-Ri !(0 

Q -04 

JO Kt— Kt4 

K-Ri (f) 

46 R-KKti 

QXBP 

P-B? 

O-Q2 

47 0-R4ch 

O-R4 

22 R- Bi 

R-Qi (i) 

48 (}— B4ch 

Q-K 4 

2* R-B4 

0-Q3 

49 RXQ 

PxR 

Q-R4 

QR-Ki (k) 

50 Q— Q6ch 

K-R4 

2;, Kt~B3 

2») Kt--B2 

B-04 

Q-B3 

51 QxKt 

52 QxPmate 

P-B7 («) 


ia) The key move of the Pillsbury attack, (b) Black’s problem 
ill the queen’s-side openings is to find a way to get his QB into 
action This immediate fianchetto was standard procedure for many 
years, and was stoutly championed by Tarrasch, but the Pillsbury 
system has caused it to be abandoned, (c) So as to keep the diagonal 
dosed. By this exchange White cedes his opponent a pawn majority 
on (he queen’s side. As pointed out by Steinitz, this majority is a 
posiiional advantage, for if ^1 the heavy pieces are exchanged the 
^dinp ij, often won for the player who has a pawn majority on the 
sifio remote from the kings. White therefore must strive to win in the 
niidKcime. While Black advances on the queen’s wing, he must attack 
on the king's side. The particular importance of this game is that it 
nnallv convinced players that White’s attack gets home first, (d) Cap- 
turiiiK with the knight would let White play P — K4 soon, with 
6i‘*'ater control of the centre, (e) a wasted move. Pillsbury sub- 
sequently improved the system by leaving the rook on KBi. (/) Ex- 
cept that the KR should be on KBi, White has now achieved the 
l«>.sition” for which the Pillsbury system strives, (g) This knight 
^‘vcntually be swung to the king’s side to reinforce the attack. 
'«) Though condemned by some annotators, this move seems ncces- 
J?fy sooner or later to block the White KBP. (/) White threatened 
t (J) Now Black wastes a move, since the rook goes to Ki 
Lin (*) White is preparing to attack the isolated KP 

four pieces, so that Block must bring four to the dcicnse. (/) 
PiiL^i White’s manoeuvres seem maddeningly slow. But 

an ® genius for calculating exactly the time available for 

attack, (tn) At last the counterattack gets under way, and the 
IS on in earnest, (n) He must pause to defend the KBP, else 


KtxP win win. (0) Again preventing QxP> for then 31 Kt— B4, 
B<— B2 ; 32 Kt— Kt6ch, BxKt; 33 PxB is too .strong; e.g., 33 . , . P— 
Rs; 34 RxP, KtxR; 35 RxKt. PxR; 36 QxRPch, K-Kti; 37 
KtxP mate, (p) Commencing another seemingly slow manoeuvre, 
the advance of the KKtP. (9) Now if Black can parry the attack on 
his king, his two passed pawns must win. White must also reckon with 
a counterattack on his second rank; e.g., if 39 KtxB?, RxKt; 
40 R— KKt2, R—Ktyl (r) His KBP was attacked more times than 
it was defended, because of the potential pin of the KKtP. (s) Forced, 
for if K— Bi, then 45; Q— KtSch and 46 QXR- (0 The slowest- 
looking move of all 1 Yet to avoid mate Black has no resource but to 
give up his queen and knight, (u) Probably not an oversight, but 
desperation, hoping for 52 Q— K6ch and 53 QxR, after which 53 
. . . P queens ch might actually win. 

Illustrative Game No. 8. — ^I’hc importance of maintaining suf- 
ficient space to manoeuvre is discussed by A. Nimzowitsch in 
his book Die Blockade. He won several notable games by stran- 
gling the entire adverse army. 


Copenhagen, 1923 


White 

Black 

White 

Black 

Samisch 

Nimzowitsch 

Samisch 

Pnmzowit 

I p— 04 

Kt-KB3 

14 P-KR3 

O-Oa 

2 P— QB4 

P-K3 

15 K-R2 

Kt— R4 (e) 

3 Kt-KB3 

P-QKt3 

16 B-Q2 

P-B4l(/) 

4 P- -KKt3 

B-Kt2 

17 Q-Qi 

P-Kts (*) 

5 B.-Kt2 

B-K2 

18 Kt-Kti 

B— QKt4 

6 Kt-B3 

Castles 

19 R-Kti (k) 

B-03 

7 Castles 

P-Q4 

20 P-K4 

BPXPI 

8 Kt-K.; 

P-B3 (fl) 

21 QxKt 

RxP(i) 

9 PxP(‘fr) 

BPXP 

22 Q— Kt5 

OR -KBi 

10 B — B4 (f) 

P-QR3 

23 K— Ri 

QR-B4 

II R-Bi (d) 

P-QKU 

24 Q-K3 

B-Q6 (i) 

12 Q-Kt3 

Kt-B3 

25 QR-Ki 

P-R3 (*) 

13 KtXKt 

BxKt 

Resigns 



(a) The o^iening is all “book” so far. The natural move P— B4 has 
been shown to be somewhat hazardous. The object of P— B3 is to 
relieve the uncomfortable pin on the QB. Also played in this position 
is Q— Bi. (b) In order to leave the Black QB lucked behind its own 
centre pawns, (c) This post for the bishop Is always dubious after its 
retreat to Kt3 ha.s been blocked by the pawn advance, (d) The method 
of restraining the Black queen’s-side pawns here attempted by White 
Is show'n to be futile. Necessary wa.s the mechanical blockade, P— QR3 
and P— QKt4. (c) White is laboriously preparing a pawn advance, 
but the misplaced bishop allows Black to .strike first. (/) Threatening 
after due preparation to move P— B5 and smash the compromised king 
fiosition. White’s unmoved KP is an obstacle to bringing the queen’s- 
side pieces over to the defense, hence White’s ensuing plan to advance 
it. (g) Exacting heavy toll for White’s failure to block the pawn, and 
his omission of moving the KP. The knight is forced back home, where 
it remains stalemated for the rc.st of the game, (k) At last White 
threatens to move P— K4, discovering attack on the knight by the 
queen. Black, having already won great superiority in space, ignores 
the tlireat. (i) “Two pawns, and a rook on the seventh rank, all for 
one knight I” remarks Nimzowitsch. (;) Shutting off accc.s.s to the 
haven QKI3 and threatening R— K7. (k) “Announcing the zugzwang.** 
White has no moves left; r.g., 26 B— QBt, BxKt, or 26 K— R2, 
QR— H6, or 22 QR moves, R— K7. After exhausting his pawn moves, 
White will be forced to move a piece and commence lo.sing material. 

Illustrative Game No. g. — ^At move 8, R4ti illustrates “the 
golden rule is that there is no golden rule” by switching from a 
“hypermodern” formation to a “classical.” 

New York city, 1924 

White Black White Black 

R^ti Bogoljubow Rcti Bogoljubow 

X Kt-KB 3 Kt-KB 3 14 KtXKt BxKt 

2 P-B4 (a) P-K3 IS P-K4 P-K4 (k) 

3 P-KKt3 P-Q4 16 P-Bs B-KBi 

4 B-Kt2 B-Qi 17 Q--B2 (i) PXQP 

5 Ca.stles Castles 18 PxP QR— Qi (j) 

6 P-Kt3 R-Ki I9B--R3(k) R-K4 

7 B-Kt2 QKt-Q2 2 oBxP RxP 

8P-Q4(h) P-B3(c) ax RxR BxR 

9QKt-Q2 Kt-K5(d) 22 QxB RXB 

10 KtxKt PxKt 23 R— KBi Q— Qi (0 

n Kt-K5 P-KB4 24 B-B7ch K— Ri 

12 P— B3 PxP 2S B— K81 Resigns (m) 

I3 BxP (0 Q-B2(g) 

(a) The opening moves of the so-called R^ti system. (6) One idea 
of the sy.«tem is to avoid blocking the diagonal of the QB, making the 
break in the centre by P— Q3 and P— K4. But Rcti perceives that 
reversion to the “normal position” of the queen’s gambit declined is 
strongest against the formation adopted by Black, (c) Forced in 
order to retreat B — B2 in case White plays P— Bs. This advance is 
powerful when Black cannot counter with P— K4. If the bishop 
were forced to retreat to Bi, White would have time for P— QKt4 and 
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Kt— K5» with strangling eflfect. (d) Subsequent analysis indicates 
P— K4 Ui be Black’s best move, but it is insufficient to overcome 
White’s positional superiority, (e) White forces open the centre to 
capitalize the superior position of his pieces. (/) Of course not PxPi 
as the KP Is to be used as a battering-ram. (g) One of Black’s problems 
is to develop his QB. This move certainly seems to have better pros- 
pects than 13 . . . KtxKt; 14 PxKt, B— B4ch; 15 K— Kt2, because 
White would then gain command of the open Q-file. (h) He must not 
allow P— K5, and PxP would leave his KP isolated. **Black appears 
to have surmounted the greater part of his early difficulty and it calls 
for exceptionally fine play on the part of White to make the hidden 
advantages of hb position count so rapidly and convincingly.”— Ale- 
khine.^ (0 Guarding hb QBs to threaten PXQP> and abo threatening 
P X KHP. If Black now plays P X KP, then B X P and White wins cither 
the KP or the KRP. (;) Indirectly guarding the QP ; e.g., 19 BxQP, 
BxKBP. (k) Initiating a beautiful combination that won thb game 
the first brilliancy prize. ( 1 ) No better b 23 . . . Q— K2 ; 24 B— B7ch, 
K— Ri ; 25 B— Qs, 9— B3 ; 26 Q— B8. (in) To avert mate he must 
give up at least the bishop. 

Illustrative Game No, 10 , — ^This game was hailed as an ex- 
ample of the “hypermodern” style. Alekhine, however, vehe- 
mently repudiated the allegation. 



Picstany, 

Czech., 1932 


White 

Black 

White 

Black 

Alekhine 

H. Wolf 

Alekhine 

H. Wolf 

I P-Q 4 

P -04 

21 P-Q6 

KtxKa 

2 Kt-KB 3 

P-QB4 

23 RxKtl 

PXR 

3 P -»4 

BPXP 

23 Kt-KtS 

Q-Kti 

4 PxP 

Kt-KB 3 

24 KtxKPch 

K-Ba 

5 KtxP 

P-QR3 (a) 

25 Kt — Kt5ch 

K— Bi 

6 P-K4! (b) 

KtxRP 

26 0 — Os 

R— Kta 

7 Q--R4ch (c) 

B-Qa 

27 Kt — KGch 

K-Kti 

8 Q-Kt 3 id) 

Kt-B 4 

28 KtxBch 

KXKt 

9 0— K3 (f) 

P-KKt 3 

29 PxP 

Kt-B 3 

10 Kt-KB3 (/) 

0— B2 

30 QXP 

R— Ra 

II Q— B3 

R-KKti (g) 

31 R-Ki 

O-Q3 

12 B-K3 

P-Kt 3 

32 P-K8(Kt)ch 

KtxKt 

13 QKt-Q2 

B-Kt2 

,33 QXKt 

OXKt 

14 B— Q4 

BXB 

34 0— Ksch 

K— Ba 

IS QXB (A) 

B-KU 

35 P-KR 4 

RxP(f) 

16 BxBch 

PXB 

36 Q— K8ch 

K-Kta 

17 Castles 

R-RS 

37 R-K7ch 

K-R3 

18 P-QK 4 

Q-Qi 

38 Q— B8ch 

K-R4 

19 P— QR3 

0 Kt-Q 2 

39 R — Ksch 

K-Kts 

20 KR-Ki 

K-Bi 

40 R— Ktsch 

Resigns 


(a) Black b reluctant to lose a tempo by 5 . . . KtxP; 6 P— K4 or 
. . . QXP; 6 Kt— QB3. But the weak move chosen is at once shown 
y White to be a much more serious loss of time. (6) Giving up the 
iU' to save the QP. The merit of thb transaction b that the pawn 
at Q5 exerts a terrible cramp on the Black development. While the 
QP looks difficult to maintain in the long run. White actually succeeds 
in promoting it I (c) With the object of forcing Black to mask his 
own attack on the QP. Black cannot reply P— QKt4 because of 
8 KtxP» nor Q—Qi because of 8 B— QKt5. If Kt— Q2, then 8 
Kt— K6, PxKt; 9 PxP would be unpleasant, (d) Black b kept 
busy meeting short threats. Now he has to defend the QKtP. (e) 
Holding back the KP; e,g., 9 . . . P— K3?; 10 P— QKt4, Kt— Rs; 
11 PxP» etc. Black therefore decides to fianchetto hb KB. (/) “Thb 
gain of time allows White to prevent 10 — B — Kt2 followed by castling. 
Black*s king being kept in the center, White’s attack will be facilitated, 
thanks to his superior development . . . The advantage won results 
from repeated movements of the same pieces (here the first eleven 
moves contain four displacements of the queen and three of the king’s 
knight). But the po.»sibility of like maneuvers in the opening phase 
b solely attributable, I mu.st reiterate, to the fact that the opponent 
has adopted faulty tactics, which must from the first be refuted by 
an energetic demonstration. It is ch-ar, on the contrary, that in the 
face of correct development, similar anomalous treatment would be 
disastrous. It cannot therefore be any (iuc.stion of a ‘Modern System’, 
but just simply of exploiting in a rational manner the opfmnent’s 
mistakes. -Alekhine.^ (g) He cannot even play P— B3 in order to 
save the right to castle, for White also threatens P— QKt4 winning the 
knight. After the text move Black could answer P— QKt4 with 
B — Kt2. (Ir) Now observe the wretched state of Black’s game I His 
king is held in the centre, hb pawns are disorganized and the QP still 
hampers his development, (i) Against passive defense White plays 
R-K3 andR-KBj. 

Illustrative Game No, zi , — ^The fear that chess is becoming ex- 
hausted is continually given the lie by the revival of old vari- 
ations once thought to have been refuted. A galaxy of Russian 
chess stars has taken the lead in re-examining “the book.” 

iProm Alekhine, '*New York International Tournament, 1934/’ American 
Ckees Bulletin (April t, 19^5). 

■From Alekhine, My Best Games of Chess (i9^7)> copyright by Harcourt, 
Brace and Co., Inc. 


Radio Matdi, 1945 

White Black White Black 


Smyslov, U.S.S.R. 
1 P— K4 

Redievsky, C.S. 
P-K4 

Smyslov, U.S.S.R. Redievsky, XJ.S 
33 K— Ri QXKP 

2 Kt-KB3 

Kt-QB3 

»3 B— Qa 

QXP 

3 B-Kts 

P-QRJ 

*4 B-B4 

P-B4 

4 B-R4 

Kt-Bj 

as B-K6dt 

K— Ri 

5 Castles 

KtxP 

a6 BXQP 

R-Qi 

6 P-Q4 

7 B-Kt3 

P-QKU 

*7 QR-Q* 

P-Bs 

P-Q 4 

aS BxKtP 

P— B6 

8 PxP 

B-K 3 

a? B-Ks 

30 B— QKt3 

S-Kts 

9 P-B3 

B-QB4 

E-a. 

10 QKt— Qa 

Castles 

31 P— B4 (e) 

11 B— Ba 

P-B4 

3a R— QKti 

R-KB? 

12 Kt— Kt3 

B-Kt3 

33 KR— Ki 

Q-Q? (/) 

13 KKt— Q4 

KtxKt 

34 QR-Qi 

Q-Ktr 

14 KtxKt 

BXKt 

3S R— Q8ch (*) 

K-Ra 

IS PxB 

P— Bs 

36 B— KtSch 

K-Kt3 

t6 P-B3 

Kt-Kt6 (a) 

37 K— 

K-B4 

17 PxKt 

PXP 

38 B— K6ch 

K-Ktj 

i« Q-Q 3 

B-B4 

30 B— Qsch 

40 B— K4cb 

K— Rj 

19 QxB(h) 

RXQ 

K-Kti 

20 BxR 

21 B— R3 

Q-RS (e) 
QxPeh (d) 

41 B — Kt6 

Resigns 


(a) The first 18 moves are identical with a game Duras-Mar6czy, 
Ostend, 1906. After the sacrifice of the knight, Mar6czy won, am] 
the game was taken to indicate that 16 P— B3 by White is unsouiut. 
But in the Moscow champion.ship tournament of 1942, Bolcslavsky 
pbyed it against Ragozin, captured the knight and won. The Russian 
analysts got busy and established to their satbfaction that the variation 
b playable for White. Smyslov was acquainted with this analysis, 
taking only eight minutes for hb first 25 moves, while Rc^hevsk>, 
who had not studied it, was consuming an hour and a half. (/;) Tins 
b the improvement over Duras’ play. White gets value for hb queen 
in pieces, but it is not easy to see how he can withstand the advance 
of the Black queen s-side pawns, (c) By thb threat of male Black 
wins both White centre pawns, gaining himself a formidable .sup- 
ported passed pawn, (d) One point of the analysb b that Black 
cannot attack the bbhop by P— KKt4, P— KR4 and P— KKts. 
After playing BPxKtP White can move R— KB4 and the attack is 
smashed, (f ) White now threatens 33 R X Ri Q X R ; ^3 R — Qi, which 
previously could have been answered by Q— R3f check. (/) Thi‘ 
effort to maintain the status quo by R— K7 would come to naught, 
a$ White would now be willing to play R X Q» for after the exchanges 
the Black rook would not attack the White KUP. (g) The While 
manoeuvres have cleared the Q-file for his rook, and now hb superior 
forces institute an irresistible mating attack. 

CHESS PROBLEMS 

Chess problems are artificial positions, constructed to show 
dynamic possibilities of the pieces. Each is accompanied by a 
stipulation, as “(White to) mate in two moves.” In the beginning, 
no doubt, problems were posed as mere puzzles, the sole interest 
being to discover the solution. But even from early times prob- 
lem composers have been as much occupied with exploring stra- 
tegic ideas as with baffling the solver. Today the chess problem 
is recognized as an aesthetic form, cast by accident of history in 
the form of a puzzle. 

nONllS SOCIU5 MS BONUS SOCIUS MS. A 


No. 1. — MATE IN FIVE NO. 2. — MATE IN TWO NO. 3. — MATE IN TWO 

The first problems of which we have record were Arabian 
mafisubat (betting problems). The earliest known manuscript 
was a collection by al-Adli, about aj). 840; it was lost, but much 
of its contents was preserved in later coUections. Chief of these 
is the compilation made by one who signed himself “Bonus 
Socius.” 

The National library at Florence contains a copy of the Bonus 
Socius manuscript, with 149 problems, believed to date from 
the late 13th century (1266?). Some of the problems uo 
doubt were recorded from actud play, 'such as No. i U 
2 Se4; 3 Sd2 ; 4 Sf i ; 5 Sg3). But there arc many evidences of con- 
structive editi^, by deletion of superfluous pieces, and there are 
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glso outr^^t inventions, such as No. 3 (i Rh7— gy). 

What is called the modem period began about 1840, in the 
compositions of an Englishman, Rev. Horatio Bolton (1793- 
1873); ® Belgian, August d’Orville (1813-?); and the German 
master player Adolph Anderssen (1818-79). The beauty of 
‘■(|uiet” keys first began to be ezpbred, as in No. 3 (i Rds). A 
pccat revival of interest culminated in the publication of a com- 
pilation of 3,000 problems, by A. Alexandre, at Paris, 1846. In 
,.s^5 was published the problem destined to become the most 
famous in history, the “Indian problem,” No. 4 (i Bci; 2 Kbi or 
other waiting move; 3 Rda, Kf4: 4 Rd4 doublecheck mate). It 
was quoted in chess periodicals all over the world and stimulated 
intensive exploration of the strategy peculiar to problems. In 
the fieriod 1845-61 were discovered many of the basic themes, 
as “Grimshaw induced interference,” No. $ (i Bc8, BXB; 2 Qf6, 
Rc6; 3 Qd4ch, KxQ; Sfsch) ; “Novotny interference by obstruc- 
tion,” No. 6 (i Sg3, Re8; 3 Rb2-C2, BxR; 3 Sf2-e4); and 
"Bri!itol clearance,” No, 7 (i Rhi, Bd7; 2 Qbi; 3 Qgi). 
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The later 19th century saw the emergence of several national 
schools with divergent ideals. The German school, including 
Philip Klett (1833-1910), Conrad Bayer of Austria (1828-97), 
Juliaim Berger (1845-1933; author of Das Schachprohlem), J. 
kohtz and C. Kockclkom (authors of Das Indische Problem^ 
loou, emphasized strategy. 

I he Bohemian school, including J. Pospisil (1861-1916, author 
ol Lt'ske Uloky Sachove, 1888), Jan Dobrusky (1853-1907), G. 
(’hodiolous (1856-1930), M. Havel (1881- ), emphasized 

‘ erhocfr" — reproduction of the same mating net in different orien- 

hitioiis. 

riie English school, including B. G. Laws (1861-1932; author 
of Uie Chess Problem Textbook, 18S6), C. Planck (1856-1935), 
A. 1\ Mackenzie (1861-1905; the blind composer of Jamaica), 
Godirey Hcathcote (1870- ), emphasized economy and ac- 

curacy, especially as embodied in “model mates.” (See No. 8 
!t Sdfi, BxS;‘ 2 Qea, Bf4; 3 PxB]; No. 9 |i Qe3, PxB; 2 
Qo,Sth.KxS;3Rc2. Or i . . . KxB; 2 Rc2, PxS; 3 Rd2j ; No. 
10 1 1 Sai, PXS; 2 Qc 2. Or i . . . Kdz; 2 Kfa. Or 1 . . . Kd4; 
1 Bf2ch. Or 1 . . . Kta; 2 Sb4].) 


4 . ROHH AND 

tetf C KOCKCI ROKII 



The American school has been called cosmopolitan, Loyd 
(i84j-igii) a master of the surprise move, but also pioneered 
in tile discovery of many themes. (See No. 1 1 [i Qf i . Bb2 ; 2 Qbi. 
Or I . . . Bc3 or d4; 3 ^3. Or j . . . Bes or f6; 2 Qfs. Or i . . . 
I'm: 2 Sg6ch].) 

] be same wide range of interest and facility in many styles was 
<lisplayed by W. A. Shinlnnan (1847-1933) and Otto Wurzburg 

i'»7S- ). 

National distinctions have tended to evaporate in the world- 
wide exchange of problem ideas. In the period 1913-24, the 
Ouod Companion club of Philadelphia, an international association 
composers founded by J. F. Magee, Jr. (1867- ), gave 
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No. lO.—MATE IN THREE NO. II. — MATE IN THREE NO. 12. — MATE IN TWO 


great impetus to the study of direct mates in two moves. Many 
new ideas were discovered by such men as G. Guidelli of Italy 
(1897-1924), A. Ellerman of Argentina (1893- ), C. Mans- 
field of England (1896- ), J. Schiffmanii of Austria. More 

recently, new paths have been blazed by composers of the 
U.S.S.R., such as M. M. Barulin, A. P. Gulyaev and L. 1. Kubbel. 
(See No. 12 [i Be4]; No. 13 [i Qf3l ; No. 14 [i SxP].) 

A direct mate is a problem in which White is required to mate 
Black against his resistance. Many “unorthodox” forms have 
also been devised. In a sclfinate, White must force Black to 
checkmate the Wliite king, while Black seeks to avoid doing so. 
(See No. 15 [i Rf2, KxR; 2 Qe2ch; 3 Qg2ch. Or i . . . Bgi; 
2 Qg8ch; 3 Qg2ch'J.) In a helpmate, both sides conspire to mate 
one king, the difficulty being solely to weave a mating net. Other 
forms arc the stalemate, maximate, reflex mate, and conditional 
mate. The properties of pieces with special powers have been in- 
vestigated, such as the combination of a knight with queen, rook or 
bishop, under fanciful names, as chancellor, duke, templar, wazir, 
knight-rider, camel, giraffe, grasshopper. A pioneer in this field, 
called “fairy chess,” was T. R. Dawson (1889-1952) of Eng- 
land. 
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No. 13.— MATE IN TWO NO. 14.— MATE IN TWO NO. 15.— 8ELFMATB IN 


THREE 

Modern interest in composition and solving is not confined to 
the difficulty, beauty and strategy of individual problems, but 
embraces the study of whole groups of problems and the classifi- 
cation of their themes. There exist large classified collections, 
such as that in the custody of C. S. Kipping of England (1891- 
), containing more than 150,000 examples. This collection 
was begun by Alain White of the United States, a composer and 
writer who has edited more than 40 compilations of problems in 
book form. 

Bibjjocraphy.— of Composition and Solution: P. H. 
Williams, The Modern Chess Problem (1912); B. G. Laws, Chess 
Problems and How to Solve Them (1923); K. S. Howard, The En- 
joyment of Chess Problems (1943)* History, ClassificaUon of Themes: 
Alain White, Simple Two-Move Themes (1924); George Hume and 
Alain Wffiite, The Good Companion Two-Mover (1922); H. Weenink, 
7 ' he Chess Problem (1926). Collections: Alain White, the Christmas 
Series (more than 30 titles), Sam Loyd and His Chess Problems (19x3), 
A Sketchbook of American Chess Problematists (1942) and A Century 
of Two-Movers (1941) ; Albrecht Buschke and others. The Two-Move 
Chess Problem in the Soviet Union, 192^-1943 (1943) ; Frank Healey, 
200 Chess Problems (1908 ) ; F. Dcdrle, Echo (1927). (G. Mh.) 

CHEST, a large box of wood or metal with a hinged lid. 
The term is used for many kinds of receptacles; and in anatomy 
indicates the portion of the body covered by the ribs and breast- 
bone (see Respiratory System, Anatomy of). Chests as articles 
of furniture are of the greatest antiquity. The chest was the com- 
mon receptacle for clothes and valuables, and was the direct an- 
cestor of the “chest of drawers,” which was formed by enlarging 
the chest and cutting up the front. It was also frequently used as 
a seat. Indeed, in its origin it took in great measure the place of 
the chair, which, although familiar enough to the ancients, was 
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a luxury in the days when the chest was already an almost uni- 
versal possession. In the early middle ages the rich possessed 
them in profusion, used them as portmanteaux, and carried them 
about from castle to castle. These portable receptacles were often 
covered with leather and emblazoned with heraldic designs. As 
houses gradually became more amply furnished, chests and beds 
and other movables were allowed to remain stationary; and the 
chest finally took the shape in which we best know it — ^that of an 
oblong box standing upon raised feet. As a rule it was made of 
oak, but sometimes of chestnut or other hard wood. 

Types. — ^There are, properly speaking, three types of chest — 
the domestic, the ecclesiastical and the strong box or coffer. Old 
domestic chests still exist in great number and some variety, 
but the proportion of tho.se earlier than the latter part of the 
Tudor period is very small; mo.st of them are Jacobean in date. 
Very frequently they were made to contain the store of house- 
linen which a bride took to her husband upon her marriage. In 
the 17th century Boulle and his imitators glorified the marriage- 
coffer until it became a gorgeous casket, almost indeed a sarcoph- 
agus, inlaid with ivory and ebony and precious woods, and en- 
riched with ormolu, supported upon a stand of equal magnificence. 
The Italian marriage-chests (cassone, q.v,) were also of a rich- 
ness which was never attempted in England. The main character- 
istics of English domestic chests (which not infrequently are 
carved with names and dates) are panelled fronts and ends, the 
feet being formed from prolongations of the “stiles’* or side posts. 
A certain number of 17th-century chests, however, have separate 
feet, either circular or shaped after the indications of a some- 
what later style. 

There is usually a strong architectural feeling about the chest, 
the front being divided into 
panels, which arc plain in the 
more ordinary examples, and 
richly carved in the choicer ones. 

The plinth and frieze are often 
of well-defined ^tdlloche work, or 
are carved with arabesques or 
conventionalized flowers. Archi- 
tectural detail, especially the de- 
tail of wainscoting, has indeed 
been followed with considerable 
fidelity, many of the earlier chests being carved in the linenfold 
pattern, while the Jacobean examples are often mere reproductions 
of the pilastered and recessed oaken mantlepieces of the period. 

Occasionally a chest is seen which is inlaid with coloured woods, 
or with geometrical parquetry. Perhaps the most elaborate type 
of English parquetry chest is that named after the vanished Palace 
of Nonesuch. Such pieces are, however, rarely met with. The 
entire front of this type is covered with a representation of the 
palace in coloured woods. Another class of chest is incised, 
sometimes rather roughly, but often with considerable geometrical 
skill. 

The more ordinary variety has been of great value to the forger 
of antique furniture, who has used its carved panels for con- 
version into cupboards and other pieces, the history of which is 
not easily unravelled by the amateur who collects old oak. 
Towards the end of the 17th century chests were often made of 
walnut, or even of exotic woods such as cedar and cypress, and 
were sometimes clamped with large and ornamental brass bands 
and hinges. The chests of the 18th century were much larger than 
those of the preceding period, and as often as not were furnished 
with two drawers at the bottom — an arrangement but rarely seen 
in those of the 17th century — ^while they were often fitted with a 
small internal box fixed across one end for ready access to small 
articles. The chest was not infrequently unpanellcd and unoma- 
mented, and in the latter period of its history this became the 
ruling type. 

B^esiastical Chests. — ^These appear to have been used al- 
most entirely as receptacles for vestments and church plate, and 
those which survive are still often employed for the preservation 
of parish documents. A considerable variety of these interesting 
and often exceedingly elaborate chests are still left in English 
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A SPANISH TREASURE CHEST OF 
THE 17TH CENTURY 


churches. They are usually of considerable sice, and of a length 
disproportionate to their depth. This no doubt was to facilitate 
the storage of vestments. Most of them are of great antiquity. 
Many go back to the 14th century, and here and there they are 
even earlier, as in the case of the coffer in Stoke d’Abernon church 
Surrey, which is unquestionably 13th-century work. One of the 
most remarkable of these early examples is in Newport church, 
Essex. It is one of the extremely 
rare painted coffers of the 13th 
century, the front carved with 
an upper row of shields, from 
which the heraldic painting has 
disappeared, and a lower row of 
roundels. Between is a belt of 
open tracery, probably of pewter, 
and the inside of the lid is dec- 
orated with oil paintings repre- 
senting the Crucifixion, the Virgin 
Mary, St. Peter, St. John and St. 

Paul. The well-known “jewel 
chest” in St. Mary’s, Oxford, is 
one of the earliest examples of 
14th century work. Many of 
these ecclesiastical chests are 
carved with architectural motives 
— ^traceried windows most fre- 
quently, but occasionally with the 
linenfold pattern. There is a 
whole class of chests known as 
“tilting coffers,” carved with rep- Type of chest used in the days 
resentations of tournaments or stage coach for trans- 

feats of arms, and sometimes 
with a grotesque admixture of prairies 

chivalric figures and mythical monsters. Only fiVe or six exam- 
ples of this type are known still to exist in England, and two of 
them are now in the Victoria and Albert museum, London. It 
is not certain that even these few are of English origin— -indeed, 
very' many of the chests and coffers of the i6th and 17th centuries 
are of foreign make. They were imported into England chiefly 
from Flanders, and were subsequently carved by native artisans, 
as was the case with other common pieces of furniture of those 
periods. The huche or “hutch” was a rough type of household 
chest. 

Coffer is the word proj)erly applied to a chest which was in- 
tended for the safe keeping of valuables. As a rule the cofler 
is much more massive in construction than the domestic chest ; 




it is clamped by iron bands, sometimes contains secret receptacles 
opening with a concealed spring, and is often furnished with ^ 
elaborate and complex lock, which occupies the whole of the 
underside of the lid. Pieces of this type arc sometimes described 
as Spanish chests, from the belief that they were taken 
ships belonging to the Armada. However, these strong boxes 
are frequently of English origin, although the mechanism of toe 
locks may have been due to the subde skill of foreign lock- 
smiths. A typical example of the treasure chest is 
belonged to Sir Thomas Bodley, and is preserved in the Bodiei 
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library at Oxford. The locks of this description of chest are of 
steel and are sometimes richly damascened. 

Another kind of chest in use in earlier days was that signified 
in the expression a “chest of viols.’* This took the form of a sol- 
idly constructed, baize-lined press or cupboard, designed to ac- 
commodate stringed musical instruments — ^in the case of a “chest 
of viols,” six viols of varying sizes. 

CHESTER, EARLS OF. The important palatine earldom 
of Chester was first held by a Fleming named Gherbod (fl. 1070), 
and then from 1071 by Hugh of Avranches (d. iioi), a son of 
Richard, viscount of Avranches. As the friend of St. Anselm, 
Hugh showed the customary liberality to religious houses. His 
life was spent in fighting in Wales and Normandy, and he died on 
July 27, iToi. Hugh’s only son Richard, who was childless, was 
drowned in the “White Ship” in Nov. T120. Among subsequent 
holders were Ralph, or Randulph, de Gemon (d. 115.O, promi- 
nent in the civil wars under Stephen, fighting first on one .side 
and then on the other; and his son Hugh de Kevelioc (1147-81), 
who shared in the rising against Henry II in 1173. The most cele- 
brated of the earls was Ralph, Ranulf or Randulph, de Blundevill 
(c. T172-1232), who succeeded his father Hugh de Kevelioc in 
II St and was created earl of Lincoln in 1217. He married Con- 
stance, widow of Henry II’s son, Geoffrey of Brittany, and is 
sometimes called duke of Brittany and earl of Richmond. He 
lought in Wales, sided with John against the barons and fought 
f(»r Henry 111 against the French invaders and their allies. In 
1:18 he went on crusade to the Holy Land and took part in the 
lajiture of Daniietla. He died at Wallingford in Oct. 1232. 
Stubbs calls him "almost the last relic of the great feudal aris- 
tocracy of the Conque.st.” 

In the Vision of Piers Plowman Ranulf’s name is linked with 
that of Robin Hood. Ranulf being childless, in Nov. 1232 the 
earldom was granted to his nephew John the Scot, earl of Hunting- 
don (c. 1207-1237). In 1246 it was annexed to the English 
crown, 

111 1254 Frince Edward, afterward Edward I, was created earl 
of Chester, and from that time the earldom always held by the 
hcir.s apparent to the English crown. From 1399 the earls of 
Chester were also princes of Wales, although the act of Richard II 
which created Che.ster into a principality to be held by 
the king's eldest son, was revoked by Henry IV, 

CHESTER, county borough, city, seaport and the county 
town of Cheshire, Eng., t 6 mi. S. of Liverpool, Pop. (1951) 
4H.237, Area, 6.5 sq.mi. It lies in a low plain on the Dee, prin- 
cipally on the north (right) bank, 6 mi. above the point at which 
the river opens out into its wide shallow estuary. It is an impor- 
tant railway centre. 

History. — The Roman station of Deva was founded about 
A.D. 48 by Ostorius Scapula, and from its key iKisition in relation 
both to the north Wales coastal route and to the northward 
avenue past the Mersey, it became an important military and 
(ommf*rcial centre. In a.d. 78-79 it was the winter quarters of 
Agrieola, and later became the permanent headquarters of the 
^oih legion, Valeria Victrix. Many inscriptions and remains of 
the Roman military occupation have been found, and the north 
and east walls stand in great part on Roman foundations. The 
Saxon form of the name was Lcganceaster. About 614 the city 
''as destroyed by Aethelfrith, and lay in ruins until 907, when 
Actbciilaed rebuilt the walls and restored the monastery of St. 
\\erburgh. In the reign of Aethelstan there was a mint at 
Chester, and in 973 it was the scene of Edgar’s triumph when, 
if is said, he was rowed on the Dee by six subject kings. It 
resi.sted the Conqueror, and did not finally surrender until 1070. 
fin the erection of Cheshire into a county palatine after the Con- 
nue.st, Chester became the seat of government of the palatine 
*^arl.s. The Domesday account of the city includes a description 
the Saxon laws under which it had been governed in the time 
Edward the Confessor. All the land, »cept the bishop’s bor- 
was held of the carl, and assessed at 50 hides. 

The earliest extant charter, granted by Henry II in 1160, cm- 
the burgesses to trade with Durham as freely as they 
had done in the reign of Henry I. From this date a large collcc- 
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tion of charters enumerates privileges granted by successive carls 
and later sovereigns. Three from John protected the trade with 
Ireland. Edward I granted the citizens the fee farm of the city at 
a yearly rent of £100. In the 14th century Chester began to lose 
its standing as a pxirt through the gradual silting up of the Dec 
estuary, and the city was further impoverished by the inroads of 
the Welsh. Continued misfortunes led to reductions of fee farm 
by Richard II and by Henry VI, who also made a grant for the 
completion of a new Dee bridge, the old one having been swept 
away by an unusually high tide. Henry VII reduced the fee farm 
to £20, and in 1506 granted “the Great Charter,” which consti- 
tuted the city a county by itself and incorporated the governing 
body under the style of a mayor, 24 aldermen and 40 common 
councilmen. This charter was confirmed by James I and 
Charles II. The charter of Hugh le Gros to the abbey of St. 
Werburgh includes a grant of the tolls of the fair at the feast of St. 
Werburgh for three days, and a subsequent charter from Ranulf 
dc Blundevill ( 1 2th century) licensed the abbot and monks to hold 
their fairs and markets before the abbey gates. Friction between 
the abbot and civic authorities lasted until, in the reign of Henxy 
VIII, it was decreed that the right of holding fairs was vested 
exclusively in the citizens. Charles II in 1685 granted a cattle 
fair to be held on the first Thursday in February. The city is 
divided into four principal blocks by the four principal streets — 
Northgate street, £a.stgatc street. Bridge street and Watergate 
street, which radiate at right angles from the cross and terminate 
in the four gates. These four streets exhibit in what are called 
“the rows” a characteristic feature of the city. In Eastgate 
street, Bridge street and Watergate street, the rows exist on each 
side of the street and form continuous galleries o|)en to the 
street, from which they are approached by flights of stei>s. The 
rows are flagged or boarded under foot and ceiled above, thus 
forming a covered way, standing in the same relation to the shops, 
w'hich are at their back, as the foot pavement does in other towns. 
On the west side of Northgate street, on the other hand, the row 
is formed out of the ground floor of the houses, having cellars 
beneath. The rows and the old half-timbered houses combine to 
give the city a picturesque and individual character. Among the 
ancient hou.scs are Derby house, bearing the date 1591, Bishop 
Lloyd’s house and God’s Providence house in Watergate street 
and the Bear and Billet in Lower Bridge street ; the last three date 
from the 1 7th century. A mortuary chapel of the early part of the 
13th century exists in the basement of a bouse in Bridge street. 

Chester is the only city in England that still possesses its walls 
perfect in their entire circuit of 2 mi. The gateways were all 
rebuilt at various dates: the north and east gates on the site 
of the Roman gates. The Grosvenor bridge (1832), a single span 
of stone 200 ft. in length, one of the largest in Europe, carries the 
road to Wrexham and Shrewsbury over the Dee on the southwest ; 
while there is also an old bridge of seven arches. The castle, with 
the exception of Caesar’s tower and a round tower with adjacent 
buildings, was taken down about 1790 and replaced by a barracks, 
county hall, jail and assize courts. 

The cathedral church of Christ and the Virgin Mary stands 
toward the north of the city within the walls on an ancient site. 
In 1093 Hugh le Gros, earl of Chester, richly endowed the or- 
iginal foundation as a Benedictine monastery. The bishops of 
Mercia had apparently a seat at Chester, but the city had ceased 
to be episcopal until in 1075 Peter, bishop of Lichfield, removed 
his seat thence to Chester, having for his cathedral the collegiate 
church of St. John (see below). The see, however, was moved 
again to Coventry (1102), but Cheshire continued subject to 
Lichfield until in 1541 Chester was erected into a bishopric by 
Henry VIII, the church of the dissolved abbey of St. Werburgh 
becoming the cathedral. The diocese covers nearly all Che^ire, 
with small portions of Flintshire, Lancashire and Staffordshire. 
The cathedral, while not of first rank architecturally, gains in 
beauty from the tones of its red sandstone walls and from its 
picturesque close. It is cruciform with a central tower 127 ft 
high. The nave is short (145 ft.), being of six ba3rs; the southern 
arcade is Decorated, while the northern (fiffers in detail. The 
basement of the northwestern tower is Norman and formed part 
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of Hugh **Le Gros’s” church. The north transept also retains Nor- 
man work, and its size shows the original plan, limited by the ex- 
istcnie of the conventual buildings to the north. The south tran- 
sept has aisles, with Decorated and Perpendicular windows. The 
fine organ stands on a screen across the north transept. The choir 
is a fine example of transitional Early Engli.sh Decorated enhanced 
by the ancient carved wooden stalls unsurpassed in England. The 
Lady Chapel, east of the choir, is of rich Early Engli.sh workman- 
ship. Of the conventual buildings the cloisters are Perpendicular. 
The chapter-house, entered by a beautiful vestibule from the east 
cloister, is Early Engli.sh (r. 1240). The refectory, adjoining the 
north cloister, is of the same period, with Perpendicular insertions; 
it retains its beautiful Early English lector’s pulpit. An early Nor- 
man chamber, with massive pillars and vaulting, adjoins the west 
cloister, and may be the substructure of the abbot’s hou.se. The 
domestic buildings have been completely re.stored. the work be- 
ing finished in 1928. The abbey gateway is of the 14th century. 
Within the walls there arc several churches of ancient founda- 
tion: St. Peter’s is said to occupy the site of a church erected by 
Aethelllaed, queen of Mercia, and St. Mary’s dates from the 
1 2th century. The church of St. John, outside the walls, which 
became the cathedral in 1075, a massive early Norman struc- 
ture, with later additions and restorations. It was a collegiate 
church until 1547. The Grosvenor Museum and School of Art, the 
foundation of which was suggested by Charles Kingsley the novel- 
ist, when canon of Chester cathedral, contains local antiquities 
and a line collection of the fauna ol Cheshire. The King’s school, 
founded by Henry VHI (1541L was reorganized on the lines of 
a public school in 1873. Other educational institutions include the 
diocesan training college. Roodee, a level tract by the river at the 
base of the city wall, is appropriated as a race-course. An annual 
race-meeting is held in May. The town gains in prosperity from 
its large number of tourists. Manufactures are shot, white lead 
and paint, and tobacco and .snuff. There is some shipping on the 
Dee but the river is principally used for pleasure vessels and row- 
ing. The city of Chester parliamentary division, returning one 
member, includes the rural district of Chester and the urban dis- 
trict of Hoole. From 1553 Chester returned two members until 
1885, when the representation was reduced to one member. The 
trades of tanners, skinners and glove-makers existed at the time of 
the Conquest, and the importation of marten skins is mentioned 
in Domesday. In the 14th century the woollen trade was con- 
siderable, and in 1674 weavers and wool-combers were intro- 
duced into Chester from Norwich. The restoration of the chan- 
nel of the Dee opened up a flourishing trade in Irish linen, 
which in 1786 was at its height, but from that date gradually 
diminished. 

See Victoria County History, Cheshire; R. H. MorriSi Chester in 
the Plantagenet and Tudor Reigns (Chester, 1894) ; Joseph Heming- 
way, History of the City of Chester (a vols., Chester, 1831). 

CHESTER^ a city of Delaware county. Pa., U.S., on the Dela- 
ware river, 13 mi. S.W’. of Philadelphia. It is on U.S. highways 
13 and 322, and is served by the Baltimore and Ohio, the Pennsyl- 
vania and the Reading railroads. The population in 1950 was 
66,039 and was 59,285 in 1940 by the federal census. Chester 
has a good harbour, with considerable commerce. It is in an in- 
tensively industrialized area, with enormous shipbuilding plants, 
steel mills, automotive and locomotive works. Other manufac- 
tures of importance are cotton, silk and woollen goods, paper, iron, 
lace, hosiery and steel tubing. At the city of Chester is the Penn- 
sylvania Military college, the second oldest military college in the 
United States. On the edge of the city is Crozer Theological 
seminary (Baptist), founded in 1867 by the family of John P. 
Crozer (1793-1866). Settled about 1645 Swedes and 

Finns, who called it Upland!, Chester is the oldest town in Penn- 
sylvania. It was the seat of the Swedish courts until 1682, wl en 
William Penn arrived. The spot where he landed is marked by a 
memorial stone, and Pusey house (built in 1683), which he occu- 
pied for a time, still stands. The old city hall (1724) is one of 
the oldest public buildings in the country. After the battle of 
Brandywine George Washington retreated to Chester, and here 
wrote his account of the battle. Soon after that it was occu- 


pied by the British. It was incorporated as a borough in 1701, 
and received a city charter in 1866. Its period of rajud growth 
began with the introduction of large manufacturing interests 
about 1850. In 1850 the population was 1,667; 1880, 14,997; 

in 1900, 33,988. Between 1910 and 1920 it increased 50.6%. 
Annexations of territory brought the land area to 4.5 sq.mi. 

CHESTER, a city of South Carolina, U.S., in the foothills 
of the Blue Ridge mountains, 65 mi. N.N.W. of Columbia; the 
county seat of Chester county. It is on federal highways 21 and 
321, and is served by the Southern, the Seaboard, the Carolina 
and Northwestern and the Lancaster and Chester railwa3rs. The 
population was 6,893 in 1950 and was 6,392 in 1940 by the federal 
census. 

The city is advantageously situated between the hydroelectric 
developments of the Broad and the Catawba rivers. Its manufac- 
tures include building products, cloth and yam, flour and dairy 
products. 

Chester was settled about X732, was incorporated as a town in 
1849 and as a city in 1893. 

CHESTERFIELD, PHILIP DORMER STANHOPE, 

4th Earl or (1694-1773), son of Philip Stanhope, 3rd carl (1673* 
1726), and Elizabeth Savile, daughter of George Savile,' marquess 
of Halifax, was bom in London on Sept. 22, 1694. Th^ care of 
the boy devolved upon his grandmother, the marchi9ness of 
Halifax. His education, began under a private tutor, wa^ contin- 
ued (1712) at Trinity Hall, Cambridge; here he remained little 
more than a year, but seems to have acquired a considerable 
knowledge of ancient and modern languages. His university train- 
ing was supplemented (1714) by a continental tour, untrammelled 
by a governor; at The Ilague his ambition for the applause 
awarded to adventure made a gamester of him, and at Paris he 
began, from the same motive, that worship of the conventional 
Venus, the serious inculcation of which has earned for him the 
largest and most unenviable part of his reputation. 

The accession of George 1 . brought him back to England. His 
relative, James Stanhope (afterwards ist Earl Stanhope), the 
king’s favourite minister, procured for him the place of gentle- 
man of the bedchamber to the prince of Wales. In 1715 he en- 
tered the House of Commons as Lord Stanhope of Shelf ord and 
member for St. Germans. In 1726 his father died, and Lord 
Stanhope became earl of Chesterfield. He took his seat in the 
Upper House, and his oratory, never effective in the Commons 
by reason of its want of force and excess of finish, at once be- 
came a power. In 1728 Chesterfield was sent to The Hague as 
ambassador. In this place his tact and temper, his dexterity and 
discrimination, enabled him to do good service, and he was re- 
warded with Walpole’s friendship, a Garter and the place of lord 
high steward. In 1732 there was bom to him, by a certain Mile, 
du Bouchet, the son, Philip Stanhope, for whose advice and in- 
struction were afterwards written the famous Letters. He ne- 
gotiated the second treaty of Vienna in 1731 and in the next year, 
being somewhat broken in health and fortune, he resigned his 
embassy and returned to England: A few months’ rest enabled 
him to resume his seat in the Lords, of which he was one of the 
acknowledged leaders. He supported the ministry, but his alle- 
giance was not the blind fealty Walpole exacted of his followers. 
The Excise bill, the great premier’s favourite measure, was ve- 
hemently opposed by him in the Lords and by his three brothen 
in the Commons. Walpole bent before the storm and abandoned 
the measure; but Chesterfield was summarily dismissed from ms 
stewardship. For the next two years he led the opposition in tw 
Upper House, leaving no stone unturned to effect Walpoles 
downfall. In 1741 he signed the protest for Walpole’s dismissal 
and went abroad on account of his health. He visited Y®*^*^*^.*. 
Brussels and spent some time in Paris, where he aviated wiin 
the younger Cribillon, Fontenelle and Montesquieu. In i 74 
Walpole fell, and Carteret was his real, thouf^ not his nommai, 
successor. Although Walpole’s administration had been ov ‘ 
thrown laiigely by Chesterfield’s efforts tbe new ministry 
count Chesterfield either in its ranks or among its 
He remained in opposition, distinguishing himself by the coun 7 
battcmeai of bis attacks on George IL, who leaned to hate 
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violently. In 1743 a new journal, Old England; or, the ConsHtu- 
lional Journal, appealed. For this paper Chesterfield wrote under 
the name of “Jeffrey Broadbottom.” A number of pumphW*, in 
some of which Chesterfield had the help of Edmund Waller, fol- 
lowed. His energetic campaign against George 11. and his gov- 
ernment won the gratitude of the dowager duchess of Marl- 
borough, who left him £20,000 as a mark of her appreciation. In 
J744 the king was compelled to abandon Carteret, and the coali- 
tion or “Broad Bottom” party, led by Chesterfield and Pitt, 
came into office. In the troublous state of European politics the 
carl's conduct and experience were more useful abroad than at 
home, and he was sent to The Hague as ambassador a second 
time. The object of his mission was to persuade the Dutch to 
join in the War of the Austrian Succession and to arrange the 
details of their assistance. The success of his mission was com- 
plete; and on his return a few weeks afterwards he received the 
lord-lieutenancy of Ireland — a place he had long coveted. 

Short as it was, Chesterfield’s Irish administration was of 
great service to his country, and is unquestionably that part of 
his political life which does him most honour.' To have conceived 
and carried out a policy, which, with certain reservations, Burke 
himself might have originated and owned, is no small title to 
regard. The carl showed himself finely capable in practice as in 
theory, vigorous and tolerant, a man to be feared and a leader to 
be followed; he took the government entirely into his own hands, 
repressed the jobbery traditional to the office, established schools 
and manufactures, and at once conciliated and kept in check 
till.' Orange and Roman Catholic factions. In 1746, however, he 
had to exchange the lord-lieutenancy for the place of Secretary 
of Slate. With a curious respect for those theories which his 
familiarity with the secret social history of France had caused 
him to entertain, he hoped and attempted to retain a hold over 
the king through the influence of Lady Yarmouth. The influence 
of Newcastle and Sandwich, however, was too strong for him; 
he was thwarted and over-reached; and in 1748 he resigned the 
scabs. He declined any knowledge of the Apology for a late Resign 
nation, in a Letter from an English Gentleman to his Friend at 
The Hague, which ran through four editions in 1748, but there 
is little doubt that he was, at least in part, the author. 

The dukedom offered him by George 11 ., whose ill-will his fine 
uct had overcome, was refused. He continued for some years to 
attend the Upper House and to take part in its proceedings. In 
1751. seconded by Lord Macclesfield, president of the Royal 
Society, and Bradley, the eminent mathematician, he distinguished 
himself greatly in the debates on the calendar, and succeeded in 
making the new style a fact. Deafness, however, was gradually 
aficLting him and he withdrew little by little from society and tke 
practice of politics. In 1755 occurred the famous dispute with 
Juhnson over the dedication to the English Dictionary, In 1747 
Johnson sent Chesterfield, who was then Secretary of State, a 
prospectus of his Dictionary, which was acknowledged by a sub- 
script ion of £10. Chesterfield apparently took no further interest 
in the enterprise, and the book was about to appear when he wrote 
two papers in the World in praise of it. It was said that Jolmson 
was kept waiting in the anteroom when he called while Cibber 
was admitted. In any case the doctor had expected more help 
from a professed patron of literature, and wrote the earl the 
famous letter in defence of men of letters. Chesterfield’s “re- 
spei'table Hottentot,” now identified with George, lord Lyttelton, 
was long supposed, though on slender grounds, to be a portrait of 
Johnson. During the 20 years of life that followed this cpis^e, 
Chi'sicrfield wrote and read a great deal, but went little into 
society. 

In 1768 died Philip Stanhope, the child of so many hopes, ffis 
death was an overwhelming grief to Chesterfield, and the dis- 
covery that he had long been married to a lady of humble origin 
®ust have been galling in the extreme to his father after bis 
careful instruction in worldly wisdom. Chesterfield, who had no 
children by his wife, Melusina von Schulemberg, illegitimate 
daughter of George I., whom he married in I733» adopted his 
Kodson, a distant cousin, named Philip Stanhope (i 75 S-ifi*S)j 
^ heir to the title and estates. His famous jest (which even 
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Johnson allowed to have merit) “Tyrawley and 1 have been dead 
these two years, but we don’t choose to have it Imown” — ^is the 
best description possible of his humour and condition during the 
latter part of this period of decline. To the deafness was added 
Uindness, but his memory and his fine manners only left him with 
life; his last words, “Give DayroUes a chair,” prove that he bad 
neither forgotten his friend nor the way to receive him. He died 
on March 24, 1773. 

As a politician and statesman. Chesterfield’s fame rests on his 
short but brilliant administration of Ireland. As an author he was 
a clever essayist and epigrammatist. But he stands or falb by 
the Letters to his Son, first published by Stanhope’s widow In 
1774, and the Letters to his Godson (1890). The Letters are 
brilliantiy written — full of elegant wisdom, of keen wit, of ad- 
mirable portrait-painting, of exquisite observation and deduction. 
Against the charge of an undue insistence on the external graces 
of manner Chesterfield has been adequately defended by Lord 
Stanhope {History, iii. 34). Against the often iterated accusation 
of immorality, it should be remembered that the Letters reflected 
the morality of the age, and that their author only systematised 
and reduced to writing the principles of conduct by which, de- 
liberately or unconsciously, the best and the worst of his con- 
temporaries were governed. 

See Chesterfield’s Miscellaneous Works (2 vols. X777) ; Letters to 
his Son, etc. ed. by Lord Mahon (5 vols. 1845-53, re-issued by the 
Navarre Society in 1926) ; and Letters to his Godson (1890) (ed. by 
the earl of Carnarvon). There are also eds. of the first series of 
letters by J. Bradshaw (3 vols. 1892) and Mr. C. Strachey (2 vols. 
1901). In 1893 a biography, including numerous letters first pub. 
from the Newcastle Papers, was issued by Mr. W. Ernst; and in 
1907 appeared an elaborate Life by W. H. Craig. See also The Letters 
of Lord Chesterfield to Lord Huntingdon, with intro, by A. F. 
Steuart (1923) ; R. Coxon, Chesterfield and His Critics, with selected 
essays and unpublished letters by Chesterfield (1925). 

CHESTERFIELD, a market town and municipal borough 
in the Chesterfield parliamentary division of Derbyshire, England, 
24 mi. N.E. of Derby by the L.M.S.R. and L.N.E.R. Pop. (1938) 
64,730. Area 13.2 sq.mi. It is doubtful whether it was a Roman 
station. Chesterfield (Cestrefeld) owes its present name to the 
Saxons. It is mentioned in Domesday only as a bailiwick of New- 
bold. In 1204 J[ohn granted to the to^vn all the privileges of a 
free borough enjoyed by Nottingham and Derby; but before this 
is seems to have had prescriptive borough rights. In 1598 it was 
incorporated by Elizabeth under the style of a mayor, six breth- 
ren and 12 capital burgesses, and was so governed till the Munic- 
ipal act, 1835. In 1204 John granted two weekly markets and an 
annual fair of eight days at the feast of the Exaltation of the 
Holy Cross (Sept. 14). This fair, which is still held, is mentioned 
in the quo warranto roll of 1330. In 1266 the town was the scene 
of a battle between the royal forces and the* barons. In 1586 it 
suffered from the plague, and the parliamentary forces were over- 
thrown here during the Civil War. 

Chesterfield lies at the junction of the Rother and Hipper, in 
an industrial district. The church of St. Mary and All Saints 
belongs principally to the Decorated period. It has a wooden spire, 
covered with lead, 230 ft. high, and possesses also an apsidal 
Decorated chapel. The Stephenson Memorial hall (x879> com- 
memorates Geoi^e Stephenson, the engineer. A new town hall 
was completed in 1938. The grammar school was founded in 
1594. A technical college was opened in 1927. The industries of 
the tovvn include mining, mechanical engineering, iron and brass 
founding and tanning. In the neighbourhood are ironstone and 
coal mines and sandstone quarries. There is also a manufactory 
of lint, cotton-wool, bandages, etc. 

CHESTER-LE-STREET, urban district in the county of 
Durham, England, near the river Wear, where the latter changes 
its northward course and turns eastward to the sea. The town is 
6 mi. north of Durham on the L. N. £. R. Pop. (1938) 17,080. 
Area 4.1 sq.mi. Chester-lc-Street was a station on a branch of the 
Roman north road. Under the name of Cunecastre it was made 
the seat of a bishop in 883, and continued to be the head of the 
diocese until 995. During that time the church was the repository 
of the shrine of St Cuthbert, which was then removed to Dur- 
ham. The church of SS. Mary and Cuthbert has a xemarkaUe 
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senes of monumental tombs. The proximity of the Durham coal- 
field and iron works gives employment to a large section of the 
population, but dependence upon these industries caused consid- 
erable unemployment during the depression of the 1930s. 

CHESTERTON, GILBERT KEITH (Z874-X936), Eng- 
lish journalist and author, was bom in London on May 29, 1874. 
He was educated at St. Paul’s school, where, at an unusually early 
age, he gained the ^'Milton” prize for English verse. He left 
school in 1891 with the idea of studying art. But though he early 
developed, and indeed retained, a talent for draftsmanship of a 
very distinctive kind, his natural bent was literary, and he went 
through the usual apprenticeship of free-lance journalism, occa- 
sional reviewing and work in a publisher’s office. 

In 1901 be married Frances Blogg. In 1900 after having pro- 
duced a volume of poems, The Wild Knight (1900), which led 
good critics to expect great things of him as a poet, he became a 
regular contributor of signed articles to The Speaker and the 
Daily News. From the first he stood out as the protagonist of 
revolt against the fin-de-siicle egotism and the weary omniscience 
of the previous generation, expressing for it the virile contempt 
of normal platitudinous man in a style unconventional, swash- 
buckling and dogmatic. As Addison turned the wcapohs of fash- 
ionable folly against itself by making vice ridiculous, so Chester- 
ton laughed loud and long at the blasd self-sufficiency and the 
dingy little failings of the late Victorian wits. Never was con- 
ventionality defended in a manner so unconventional. Hence the 
legend of Chesterton as a '’master of paradox,” which originated 
among older Victorian contemporaries and persisted far longer 
than it was reasonable to expect, partly |)erhaps because the sub- 
ject of the legend was more tickled by it than he need have been. 
Chesterton’s early studies in this vein were reprinted in a series 
of volumes, The Defendant (1901), Twelve Types (1902), and 
Heretics (1905). Meanwhile he had laid the foundations of a 
more enduring reputation as a literary critic by his brilliant study 
of Browning in the “English Men of Letters” scries (Robert 
Brownings 1903). This was followed (1906) by Charles Dickens, 
which has been described as “one of the best critical studies in 
the language.” Orthodoxy (1908) and Whal*s Wrong with the 
World (1910) succeeded Heretics as essays in religious thought 
and contemporary politics. To hi.s hatred of the Victorian pessi- 
mists there had by now been added a hatred of Victorian econom- 
ics. He had begun life as an orthodox Liberal but was seized 
with a growing distrust of the reality of modern party politics, 
coupled yrilh a fierce dislike of the industrial capitalism which he 
found dominant in the two old parties. He reacted, however, 
ultimately as fiercely from Socialism, and, in company with Hilaire 
Belloc and others, propagated the Distributist theories with which 
his name is associated. 

In fiction his fancy found free play, and the medium was well 
suited to the expression of his ideas. He produced The Napoleon 
of Notting Hill (1904), a fantastic dream-history of civU wars 
between the suburbs of London, in which the shattering sanity of 
romantic man is once more vindicated; The Club of Queer Trades 
(1905), wherein the germs of his later success in detective fic- 
tion may be noticed; The Man Who was Thursday (1908), and 
The Ball and the Cross (1909). In these works the tendency to 
commingle his philosophy with his fiction became even greater. 
An earlier generation than Chesterton’s would have called the 
books allegories, probably with the enthusiastic assent of the 
author. During the same period Chesterton produced a quantity 
of verse, some good, some bad— -none of it indifferent. At its best 
it is very good indeed. A well-known English critic once observed 
of his light verse that, whereas there had been many in all ages 
who could write comic verse, Chesterton was one of the very few 
who could write comic poetry. The compliment was deserved. 
His more serious verse has been held to give him rank as the last 
of the great rhetorical poets. Like all rhetorical poets he is some- 
times tinselly, but his best poems show what rhetoric can be at 
its best. Of these are “Lepanto” (1911) and “A Song of the 
Wheels,” written during the railway strike of 1911. The Ballad 
of the White Morse (19x1) is uneven^ but contains some of his 
finest work. 


The year before the World War saw the Issue of his Victorian 
Age in Literature (i9X3)» in which he showed that he could write 
a hand-book without loss of those qualities of penetrating analy. 
sis and generous appreciation which he had already brought to 
the work of literary criticism. An excellent example is the way in 
which he put the case for Swinburne, a poee with whom funda- 
mentally he had little in common. In the same year he produced 
Mag^, a fanciful play in three acts, which was deservedly suc- 
cessful. It is a matter for surprise and regret that he never, until 
1927, followed up this initial attempt at play-writing. Detective 
fiction claimed him for her own, and his “Father Brown” series 
(191Z, 1914, 1926 and 1927) and The Man Who Knew Too Much 
(1922) showed that he could couple even the writing of sensa- 
tional mystery stuff with an expression of the views which he had 
made peculiarly his own. The Flying Inn (19x4) is yet an- 
other of his socio-political “allegories,” interspersed with what 
arc perhaps the most charming of his light verses, afterwards 
republished in Wine, Water and Song (1915}. Another work of 
the same kind is MandUve (1915). 

In 1922 an event happened which was of the utmost moment in 
Chesterton’s life. He was received into the Roman Catholic 
Church. It was the natural result of a spiritual and intellectual 
development such as his had been; and it cannot be said pro- 
foundly to have modified this development, of which it was the 
outcome. For the student of his works in the future it Will not 
be necessary sharply to divide, as has to be done in some cases, 
his “Catholic” from his “pre-Catholic” writings. The general 
doctrines which he was preaching in 1927 he was preaching in 
1906. Charles Dickens might have been written by a Catholic, 
and St. Francis of Assisi (1923) by the “pre-Catholic” Chesterton! 

During the War Chesterton published little of permanent value. 
His volume of suggestive and brilliant historical essays, called by 
some strange oversight A Short History of England (1917), is 
most worthy of note. Of his later works, The Superstition of Dh 
vorce (1920), The New Jerusalem (1920), What I saw in Amerh 
ca (1922), St. Francis of Assisi (1923), William Cobbett (1925), 
The Everlasting Man (1925), The Judgment of Dr. Johnson 
(1927), R. L. Stevenson (iw), Generally Speaking (1929), and 
The Poet and the Lunatics (1929) are the chief. 

It is difficult in the limits of such an article to appraise Chester- 
ton’s work adequately; but it is not difficult to see how his early 
reaction against the ideals (or lack of ideals) of the materialist 
civilization of the 19th century led him inevitably to champion 
the causes, lost or other, which he has championed (and here, be 
it said, that it is difficult to imagine that any cause is lost when 
Chesterton is defending it). He objected not so much to the 
civilization (for him, too, “Romance brought up the 9.15*’) as to 
the complacency of those who thought it the oxdy, or the highest, 
form of civilization. And yet he could appreciate the great Vic- 
torians as could few of his contemporaries. The generation after 
the War relumed to Trollope and Wilkie Collins. But it was Ches- 
terton who was showing them the way 15 years earlier. Indeed, 
it is tMs quality of appreciating his opponent, which he himself 
so praises in Pope, which makes the literary Chesterton at once 
so lovable a personality and so deadly an antagonist. 

If a prediction may be ventured, Chesterton will be remem- 
bered longest by his poems and his work in literary criticism 
Many will regret that he tried his hand so little at play-writing, 
and spent so much time on polemical journalism. Nearly all will 
deplore the volume of his output. None will question the reality 
of his achievement at its highest, or the itrepgtb and purity of his 
influence. He died on June 14, 2936. 

See G. K. Chesterton: a Criticism (pOblUied anonymously, iQo^)] 
“A Canterbury Pilgrim” in John FnemuL En^i Portraits ^ 
(im)- (E ^ 

CHESTERTON, a subuxb in the northeast of Cainbridge 
borough, Cambndgesidre, England, on the river Cam. Pop. 
about 16,000. The church of St. todrew is Decorated and rtt* 
pendicular, with remains of frescoes. The Cambridge univers^y 
boat club and the various college boat clubs have boat-houses 
along the river. Market gardening is carried on in the neighho*^* 
hood. Pop. of rural district (est. 1938) 
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CHESTNUT. In Its true sense, this name applies only to 
(he genus Castanea, which includes the following four species: 
(i) European chestnut, C. sativa; (2) American chestnut, C. 
dentata; (3) Japanese chestnut, C. crenata, and (4) Chinese 
chestnut, C. moUissifna, Chinkapins also are members of the 
genus and therefore are closely related to chestnuts. There are 
a number of hybrids, of which none arc well-known. 

Chestnuts are deciduous, catkin-bearing trees of much value 
for many purposes. They produce food for man and many forms 
of animal life, tannin for the leather industry and firewood of 
certain value. The largest growers furnish excellent timber, much 
used for telephone poles, fence rails and posts, railroad ties, mine 
jiroi^s, building material and to some extent material for interior 
finishing, although the grain is coarse and does not take a high 
polish. All species have remarkable capacity for self-replacement ; 
ihat is, coppice growth springs up quickly when tops die because 
of disease or when trees are cut. The wood is outstanding in its 
resistance to decay either when exposed to weather or when in 
aintact with soil. 

There are two kinds of chestnut catkins, some of which are 
entirely staminate while a few others, in the upper parts of the 
I lusters, have pistillate flowers at the base. Chestnut fruits de- 
velop from the latter as single or multiple spiny burs, with the 
usual numl^er being three. Each normal bur contains three nuts, 
.({though here also there are freakish formations. All species 
•hri\ e best in soils which are acid or neutral rather than strongly 
.Ikaiine, loose and porous and somewhat dry. The trees are 
ilfcp-rooted, and while many may die because of drought during 
ih»‘ lirht one or two seasons after being transplanted, once they 
art' well established they endure lack of soil moisture lietter than 
m(»si species with which they are commonly associated. All occur 
in the less severe regions of the north temperate zone somewhat 
iwny from the scacoast. They seldom grow at altitudes of more 
•h.m 4,000 ft. in Europe or the United States, 3,000 ft. in 
Japnn or 8,000 ft. in China. No figures of nut production are 
aMiilable from any country. 

The Kuroiwan chestnut is first in economic importance as its 
imlict‘nou.s range includes much of southern Euro|)c, northern 
Mrica and southern Asia east to the Caucasus. It has long 
rircii grown successfully in England, Scotland, India and 
Vustralia. During the 19th century, it became widely establi.shed 
111 the eastern parts of the United States and on the Pacific coast, 
li praitically disappeared from the cast during the first third 
of the 2olh century, but in 1943 it was still being grown in Cali- 
fornia and the Pacific northwest. This sixjcies is probably the 
nosi massive grower of the genus, and few British writers on 
hestnut trees fail to mention certain individual specimens hav- 
iig tremendous crowns and trunks. The greatest of those so 
(•ported ap)x:ars to have been the largest in a group of huge 
he.stnut trees at the foot of Mount Etna in Sicily; this tree 
'as estimated to have been possibly 2,000 yrs. old when it 
■vas finally destroyed by volcanic eruption. It was reported to 
lave had a girth of 204 ft. in 1850. 

The European chestnut is the principal source of chestnuts 
■ onvuincd in Europe and the United States. Of an average of 
16.(385.400 lbs. imported into the United States during the 5-year 
period ending June 30, 1941, 12,663,600 lbs. yearly came from 
baly and 2,921,200 lbs. from Portugal. During the 5-ycar period 
ending June 30, 1936, an average of 819,000 lbs. were im- 
Ijoried from Spain and 96,000 lbs. from France. The largest 
European chestnuts are called matrons. These are eaten raw, 
’■uiisled or boiled. In many regions, che.stnuts of secondary sizes 
are allowed to harden by becoming dry, after which they are 
promid into flour and substituted for cereals in making soups, 
'■**ads and other foods. Chestnuts of the smallest sizes arc used 
ai' f()od for livestock and wild life. 

lue American chestnut was once one of the nation’s most 
'"aluable trees. Its original range extended from southern Maine, 
to southeastern Michigan, south and west to southern Illi- 
"uis. south and cast to western Florida and northeast to New 
*wand, without reaching the Atlantic coast. It grew thickly 
w p*^*^*^ stretches of mountain land but thinned out raixdly at 


lower levels. In forests, trees often grew to xoo ft. in height and 
in open spaces, trunk ^ameters of 6-8 ft. were frequent. Maxi- 
mum diameters of more than 12 ft. are authentic. 

Nuts of the American chestnut are usually small in comparison 
with European chestnuts and less attractive in appearance be- 
cause of being partially or completely covered by a gray tomen- 
tum. Among true chestnuts, however, the flavour of the Amer- 
ican chestnut is equalled only by the Chinese chestnut, which 
rivals it closely. A number of varieties were named during the 
last decade of the 19th century, but only one — ^Hathaway of 
Michigan — ^was propagated to any extent. 

Trees of both American and European species were largely 
killed throughout the entire east during the period 1900-35 by 
chestnut blight, a virulent fungus disease (Endothia parasitica) 
which was inadvertently introduced into the United States from 
the orient at the beginning of the century. Early efforts at control 
were made but with no practical success. 

The Japanese chestnut is indigenous to Japan and Chosen. Ir.. 
the former country, chestnuts were important articles of food 
probably as early as 1 700. The tree is usually a small grower, but 
heights of 60 ft. and trunk diameters of 3 ft. are on record. As 
most commonly known in the United States, where the species 
was introduced in 1876, the trees are precocious and prolific, 
and the nuts attractive in appearance, but rarely of fine texture 
or best flavour. Their eating qualities are much improved by 
boiling or roasting. 

The Chinese chestnut grows to about the same size as the 
Japanese. Records show that it was introduced into the United 
States as early as 1853, but large importation and distribution 
of seed did not begin until the U. S. Department of Agriculture 
became active in this field in 1906. Between that time and the 
outbreak of World War II, many importations were made, and 
the species became well established in many quarters. The 
seedling trees vary greatly in form and general habit of growth, 
some being squat and awkward while others are tall and erect. 
Many are of intermediate form and therefore of the shape 
most desired by orchardists. As a rule the nuts are not so large 
as Europeans but they arc of attractive, glossy appearance and 
ver>' sweet. This chestnut appears to offer considerable induce- 
ment to conservative planters. The leading varieties are Bart- 
lett, Carr, Hobson, Milford, Reliance, Sto^, Yankee and Zim- 
merman. 

Chinkapin plants range from low shrubs to large trees, some 
species of which occasionally reach a height of 90 ft. The group 
(Hffers from that of the chestnut mainly in that the nuts are 
small and single in the bur, and the burs form in racemes in- 
stead of clusters. Six species are known in the United States from 
middle Pennsylvania southward and two in China. (C. A. Rd.) 

CHETTLE, HENRY (c. 1560-1607), English dramatist. 
In 1592 he published Robert Greene’s Groatsworth of Wit, In thfc 
preface to his Kind Herts Dreatne (end of 1592) he admits his 
editorship of that pamphlet, and incidentally he apologized to 
three persons (one of them commonly identified with Shake- 
speare) who had lieen abused in it. As early as 1598 Frands 
Meres includes him in his Palladis Tamia as one of the *‘best 
for comedy,” and between that year and 1603 he wrote or col- 
laborated in some 48 pieces. Of the plays usually attributed to 
Chettle’s sole authorship only one was printed. This was The 
Tragedy of Hoffmann: or a Revenge for a Father (played 1602; 
printed 1631), a share in which Mr. Fleay assigns to Thomas 
Heywood. It has been suggested that this piece was put forward 
as a rival to Shakespeare’s Hamlet, The Pleasant Comedie of 
Patient Grissill (1599), in which he collaborated with Thomas 
Dekker and William Haughton, was reprinted by the Shakespeare 
society in 1841. In Nov. 1599 Chettle received ten shillings for 
mending the first part of “Robin Hood,” i,e. The Downfdl of 
Robert, Earl of Huntingdon, by Anthony Munday; and in the 
second part, which followed soon after and was printed in the 
year 1601, The Death of Robert, Earle of Huntingdon, he collab- 
orated with Munday. Both plays are printed in Dodsley’s Select 
Collection of Old English Plays (edited by W. C. Haditt, vol- 
ume viii). Chettle died before the appearance of Dekker’s KnlgkFs 
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Conjuring in 1607, for he is there mentioned as a recent arrival 
in limbo. 

Hoffmann was edited by H. B(arrett) L(ennard) (1853) » by Richard 
Ackermann (Bamberg, 1894), and J. S. Fanner in Old EngUsh Plays, 
Students* Facsimile Edition (1913). 

CHETWODE, PHILIP WALHOUSE CHETWODE, 

1ST Baron (1869-1950), British soldier, was bom Sept. 21, 1869, 
and in 18S9 commissioned to the 19th Hussars from the 
militia. He saw active service in Burma and South Africa, and 
later became assistant military secretary to Sir John French at 
Aldershot. In 1905 he succeeded his father as 7th baronet. Pro- 
moted to the command of the 5th cavalry brigade in May 1914, 
his brigade accompanied the expeditionary force to France and 
helped to cover the retreat from Mons, bringing off at Cerizy one 
of the rare cavalry charges of World War I. He went to Egypt 
to command the desert column in 1916, and won distinction by the 
decisive surprise attack at Rafah, which finally freed Sinai from 
the Turks. After the second battle of Gaza in April 1917 he suc- 
ceeded Gen. Dobell in command of the whole eastern force. When 
Gen. Allenby came out to take over the supreme command he 
based his plan on Chetwode’s plans, and the latter, commanding 
the 20th army corps after the reorganization of the forces, played 
a distinguished part in the advance to Jerusalem and in the crown- 
ing victory in Sept. 1918. In Sept. 1920 Chetwode succeeded Gen. 
Harington as deputy chief of the imperial staff, and two years later 
became adjutant general to the forces. He was commander-in- 
chief of the army in India from 1930 to 1935. Sir Philip was 
gazetted field marshal in 1933. He was created baron in 1945. He 
died in London July 6, 1950. 

CHEVALIER, ALBERT (1861-1923), English music-hall 
artist, began his connection with the variety stage while still a 
child. In 1869 he appeared at a '^penny-reading*’ at Cornwall Hall, 
Netting Hill. After a brief experience as a clerk in a newspaper 
office, and as a pupil teacher, he appeared for a short time in 1877 
with the Kcndals and the Bancrofts. For some time he played 
“legitimate** parts with Hare (9.V.), Willie Edouin and others, 
and during his association with Edouin (1888-89) at the Strand 
theatre he introduced in burlesque his first cockney song, “Our 
’armonic Club.** The year 1891 was the turning point of his 
career, when he deserted the “legitimate** stage and appeared at 
the London Pavilion as a music-hall entertainer. Thereafter he 
speedily won the place to which his genius entitled him, among 
the first artistes of his generation. He toured throughout Great 
Britain and the United States, and in addition gave over 1,000 
special recitals at the small Queen’s Hall. As singer, composer or 
part composer, his name is associated with between 70 and 80 
songs. In addition he wrote some 14 plays and sketches. In 1906 
he appeared with Yvette Guilbert at the Duke of York’s theatre, 
and in the name part of Sir James Barrie’s Pantaloon, His last 
appearance was in Nov. 1922, in a play. My Old Dutch, written by 
himself and Arthur Shirley on the basis of his own famous song. 
He died on July 10, 1923. Chevalier’s best known songs are: 
“Mrs. *Enery ’Awkins,** “Knocked ’em in the Old Kent Road,” 
“My Old Dutch,” “A Fallen Star,” “Our Little Nipper,” “Fair 
Flo.” He wrote two records of his own experiences, Before I 
Forget (1901), and Uninitiated (1906). 

In his own special line Chevalier is generally recognized as being 
an artist of the first rank. While not possessing the vast range of 
a Marie Lloyd, he yet developed his own specialty as it had never 
before been developed, and presented real character sketches of 
the life of the people, emphasizing the grave as well as the gay 
and bringing tears as readily as laughter. Subsequent cockney 
comedians have imitated his humour. None has even endeav- 
oured to compete with him in the delineation of the pathetic, 
pother striking feature of his songs was the tuneful and haunt- 
ing melodies to which they were set. This was a real feature of 
the music-hall stage in an era when the comedian tended to sing 
his patter to the baldest of extemporizations. (E. I. J.) 

CHEVALIER, IflCHEL (1806-1879), French economist, 
was bom at Limoges. In his early manhood, while employed as 
an engineer, he became a convert to the theories of Saint-Simon; 
these he ardently advocated in the Globe, the organ of the Saint 


Simonians, which he edited until his arrest in 183a on a charge 
of outraging public morality by its publication. He was sentenced 
to a year’s imprisonment, but was released in six months through 
the intervention of Thiers, who sent him on a special mission to 
the United States to study the question of land and water trans- 
port. In 1836 he published the letters he wrote from America to 
bit Journal des Dibats, as Lettres sur VAmirique du Nord, and in 
1838 published Des intirits matMels de la France, In 1850 he 
became a member of the Institute, and in 1851 published his 
Examen du systime commercial connu sous le nom de systkme 
protecteur. He played an important part in bringing about the 
conclusion of the Cobden commercial treaty between France and 
Great Britain in i860. He became a member of the Senate in 
i860. 

Among his other works are: Cours d^iconomie politique (1842- 
50) ; Essais de politique industrielle (1843) ; De la baisse probable 
d'or (1859, translated into English by Cobden, On the Probable 
Fall of the Value of Gold, Manchester, 1859); LExpidition du 
Merique (1862) ; Introduction aux rapports du jury internatmd 
(1868). 

CHEVALIER^ XJLYSSE (i84i~"i9^3)» French bibliog- 
rapher, was born at Rambouillet on Feb. 24, 1841. He published 
a great number of documents relating to the history of Dauphinc. 
e,g., the cartularies of the church and the town of Die (1868), 
of the abbey of St. Andre-le-Bas at Vienne (1869), of t|he abbey 
of Notre Dame at Bonnevaux in the diocese of Vienne (iSSg), 
of the abl)ey of St. Chaffre at Le Monestier (1884), the in- 
ventories and several collections of archives of the dauphins of 
Viennais, and a Bibliothdgue liturgique in six volumes (1893-971, 
the third and fourth volumes of which constitute the Repertorium 
hymnologicum, containing more than 20,000 articles. But his 
principal work is the Repertoire des sources historiques du 
moyen dge. 

The first part of the Ripertoire, hto-bihliographk (1877-78; 2nd 
ed., 1905), contains the names of all the historical personages 
alive between the years i and 1500 who are mentioned in printed 
books, together with the precise indication of all the places where 
they are mentioned. The second part, Topo-bibliographie (1894- 
1903), contains not only the names of places mentioned in bouks 
on the history of the middle ages, but, in a general way, everything 
not included in the Bio-biblio graphic. The Repertoire is one of 
the most important bibliographical monuments ever devoted to 
the study of mediaeval history. 

CHEVALIER, literally, a horseman. In feudal times the 
term was equivalent to knight {see Knighthood and Chivalry), 
and later it was also employed in France for the cadets of noble 
families, where it is still used for the lowest rank of certain orders, 
as Chevalier of the Legion of Hanover. The appellation of Chevor 
Her of St. George was given to James Stuart, son of James 11 , the 
Old Pretender, and that of The Young Chevalier to Prince Charles 
Edward Stuart, the Young Pretender. The Seigneur de Bayarc 
iq.v.) was known as the Chevalier sans peur et sans reproche. 

CHEVAUX-DE-FRISE, a military obstacle, originatinj 
apparently in the Dutch War of Independence, and used to clo» 
the breach of a fortress, streets (French for “Friesland horses’ 
the Dutch Vriesse ruyters, “Frisian horsemen,” and Germai 
Spamsche Reiter, “Spanish horsemen”), etc. It was formerl; 
often used in field operations as a defence against cavalry; heno 
the name, as the Dutch were weak in the mounted arm and ha( 
therefore to check the enemy’s cavalry by an artificial obstacle 
Chevaux-de-frise form an obstacle al^ut 4 feet high, made 0 
beams in which are fixed a number of spears, sword-blades, etc 
with the points projecting outwards on all sides. 

CHEVERUS, JEAN LEFEBYRE DE (i 768 -i* 3 <- 
French ecclesiastic, was bom on Jan. 28, 1768, in Mayenn* 
France. He was made canon of the cathedral of Lc Mans an 
began to act as vicar to his uncle in Mayenne, but owing to tn 
Revolution he emigrated in 1792 to England, and thence j 
1796 to Boston (Mass.). He spent several months in the Poop 
scot and Passamaquoddy missions and visited scattered Catholic 
During the epidemic of yellow fever in 1798 be won great pr^ 
for his courage and charity; and his preaching attracud man 
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Protestants. In 1808 the pope made Boston a bi^opric, suffragan 
to Baltimore, and Chevenis its bishop. Ill-health caused him to 
resign his bishopric and in 1823, Louis XVllI having insisted on 
tiis return to France, Chevenis became bishop of Montauban. 
He was made archbishop of Bordeaux in 1826; and in Feb. 1836, 
in accordance with the wish of Louis Philippe, he was made a 
cardinal, only hve months before his death, which took place in 
Bordeaux on July 19, 1836. 

St'f J. Huen-Dubourg, Vie du cardinal de Ckeverus (Bordeaux, 

; Eng. version by E. Stewart (Boston, 1839). 

CHEVS SYSTEM. A method of teaching music to children 
in wide use in France. It is somewhat akin to the Tonic Sol-fa 
system, being based, like that, on the principle of a movable 
tonic as opposed to the older “fixed Do“ method, but employs 
numerals for the written signs of the different notes instead of the 
sol-fa .syllables, although the latter are retained for vocal pur- 
poses. The system was invented by a French mathematical pro- 
fessor, Pierre Galin (1786-1821); developed and advocated by 
one of his followers, Aime Paris (1798-1866); and perfected and 
p()j)ulariscd, after much controversy and opposition, by the latter’s 
brother-in-law, fimile Joseph Maurice ('heve (1804-64). 

CHEVET, in architecture, the entire eastern termination of 
a church choir (g.v.), a term used especially for churches with 
apses (g.v.); also an ambulatory (q,v.) from w^hich a .series of 
radiating chapels open. It is a distinctly French development, 
appearing in a highly organized form in many 12th-century 
k(»mane.sque churches; e,g., Notre Dame du Port, Clerniont- 
rerrand and St, Paul, Is.soirc. It resulted from attempts to place 
as many subsidiary altars in chapels as possible, in close associa- 
tion with the high altar and the procession path around it. The 
development of the chevet produced many spaces of unusual 
bhape whose vaulting was one of the great incentives toward the 
evolution of the ribbed and pointed vault; the chevet, therefore, 
plays an important part in the transition from Romanesque to 
(ioihic. The radiating chafiels are usually uneven in number, and 
the central one is frequently much larger than the others, dedi- 
cated to the Virgin Mary and known as the Lady chapel. 

CHEVIOT, an incorporated city of Hamilton county, 0 ., 
I.S.. adjoining Cincinnati to the west, on the Chesapeake and 
Ohio railway. Pop. (1950) 9,944. It is a residential suburb. 
The village was incorporated in 1901. It was laid out in 1818 
by John Craig, Sr., and was named after his native Cheviot hills 
of bcotland. It was first settled in 1805 by Enoch Carson. 

CHEVIOT CLOTIL A woollen fabric made originally from 
the wool of the well-known breed of Cheviot sheep, and now made 
from other types of wool. Cheviot wool possesses good spinning 
qualities, since the staple is of a fine, soft and pliable character. 
The true Cheviot type of fabric has a crispness of texture simi- 
lar to serge cloth (g.v,) except that it is of a slightly rougher 
and heavier type. (Cheviot fabric may be produced either from 
woollen or worsted yarns according to the character and texture 
or ieet desired in the finished fabric. Some qualities are pro- 
duced from cross-bred worsted yarns which are adapted for 
|urnish]ng the crispness of texture which is one of the distinguish- 
ing I h iracteristics of the true Cheviot type of fabric. Cheviot 
suitings for sports wear are made from the harder spun worsted 
yarns, while .some qualities are also made from Botany worsted, 
^v.-r'iilled cheviot suitings of inferior quality contain an admixture 
of tntion, while other low-grade cheviots are weighted with flocks. 
A siDut. twilled, cotton fabric made from cotton warp and w’eft of 
coarse counts of yam and woven with small dobby patterns or 
ynh fancy w'arp stripes, of brown or blue, with bleached weft, 
is also described as cheviot shirting. (H. N.) 

cheviot hills, a range forming about 35 mi. of the 

"Order between England and Scotland. The boundary generally 
follows the line of greatest elevation, but as the sloj)c is more 
Padual southward than northward the larger part of the range is 
Northumberland. Eng., and the lesser in Roxburghshire, Scot, 
he axis runs from northeast to southwest, with a northward 
endenry at the eastern end where the ridge culminates in the 
evioi, 2,676 ft. Its chief elevations from this point south- 
^cjjtward fall abruptly to 2,034 ft. in Windygate hill, and then 


more gradually to about 1,600 ft. above the pass, followed by a 
high road from Redesdale. Beyond this are Carter Fell (1,815 ft.) 
and Peel Fell (1,975 ft.), after which two lines of lesser elevation 
branch westward and southward to enclose Liddesdale. The rocks 
include Silurian, Old Red Sandstone (with lavas) and Carbonifer- 
ous strata, and the hills are finely grouped, of conical and high- 
arched forms, and generally grass covered. Their flanks arc 
scored with deep narrow glens in every direction, carrying ihit 
headwaters of the Till, Coquet and North Tyne on the south, 
and tributaries of the Tweed on the north. The range is famous 
for a valuable breed of sheep. It was the scene of many episodes 
of border warfare, and its name is associated with the ballad of 
Chevy Chase, The main route into Scotland from England lies 
along the low coastal belt east of the Till; the Till itself pro- 
vided another and Redesdale a third. There are numerous ruins 
of castlesand forts on the English side in this district. 

CHEVRON, any ornament formed of two slanting lines 
meeting at an angle. In heraldry it is a bent bar. It is also one 
of the most common distinguishing marks for military and naval 
uniforms, where it is placed on the sleeves and serves either as a 
mark of honour or to indicate a special function. In architecture, 
the term is sometimes applied to the angle formed by the meeting 
rafters of a roof, but it is more commonly used for the purely 
decorative form. Chevrons joined together zigzag are one of the 
commonest of Romanesque geometric ornaments, especially in 
areas under Norman influence. It is a frequent decoration for 
arch mouldings and column shafts. The chevron appears early in 
primitive work and is found on pottery all over the world. It also 
occurs frequently in textiles, on Egyptian walls and ceilings and 
in Aegean art as a column decoration; e.g., Tholos of Atreus at 
Mycenae, c. 1 200 b.c. (For military use see Insignia, Military.) 

CHEVROTAIN or Mouse Deer, the representatives of the 
family Tragulidac. These tiny animals are not true deer, but 
constitute a special section of artiodactyles known as Tragulina 
{see Artiodactyla). The typical genus, Tragulus, which is Asi- 
atic, contains the smallest repre- 
sentatives of the family, the ani- 
mals having more of the general 
aspects and habits of rodents 
than of ruminants. A number of 
species are known, inhabiting the 
Malay peninsula, the Malay ar- 
chipelago, Ceylon and India. 
The second genus, Hyemoschus, 
is African, and distinguished by 
the feet being stouter and shorter, 
the outer toes better developed 
and the two middle metacarpals 
not welded together. The only 
existing species, H. aguaHcus, is 
larger than any of the Asiatic 
chevrotains, which it otherwise 
resembles, but is said to frequent banks of streams and have much 
the habits of pigs. It is rich brown, spotted and striped with 
white. Remains of a form chiefly differing in size {Dorcatherium) 
have been found in the Miocene deposits of France. 

CHEWING GUM. Chewing gum is a confection product 
prepared from chicle and similar resilient substances, combined 
with sweetening and flavouring. For many centuries past, the 
Mayans and other Central Americans chewed chicle, the coagu- 
lated milky juice (latex) of the sapodilla tree, just as people in 
many lands chewed various resins, leaves and grasses for relaxa* 
tion and enjoyment. From the Indians of New England, the 
American colonists learned to chew spruce tree resins, and spruce 
gum was marketed in the United States in the early 1800s as the 
first commercial chewing gum. Later, chewing gum made of 
paraflin wax was introduced. In the 1860s, the use of chicle as a 
chewing gum base was developed. Its resilient chewing quality 
and ability to carry flavours won preference for this type of gum 
and paved the way for the major rise in the popularity of chewing 
gum which began in the early i9<^ with the advent of modem 
processing, packaging and promotional methods. 
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Modem chewing gum consists, by weight, of approximately 
20% gum base, 19% com syrup, 60% sugar and 1% flavouring. 
To insure uniform chewing texture, gum base may be blended 
of as many as 25 latex products and like materials. The latex 
products are obtained from trees growing wild in tropical forests. 
The trees are tapf)ed with grooved cuts from which the latex 
flows into containers. I'hc latex is then collected, boiled down 
and moulded into blocks. Chicle from Central America, leche 
caspi and .sorva from the Amazon valley, and jelutong from Brit- 
ish Borneo and Indonc.sia, are principal types of latex products 
used. Synthesized preparations having similar pro()erties, such 
as vinyl resins and microcrystalline waxes, have been developed 
for use in combination with the tropical latex products. In the 
manufacturing process, the gum base ingredients are washed, 
ground, sterilized and blended. In mixing kettles, the melted 
base is combined with com syrup, sugar and flavouring. The 
doughlike mixture is then rolled into sheets, and divided into 
sticks or pellets. Essential oils from mint plants — ^peppermint and 
spearmint — ^provide the two leading flavours. In food content, 
one stick of gum contains nine calorics. 

The use of chewing gum rises in periods of social tension, and 
it increased rapidly during and after World Wars 1 and II. In 
the United States annual per capita consumption went from 39 
sticks in 7914 to 89 in 1924; from 98 in 1939 to 165 in T953. In 
the latter year, there were 109 chewing gum factories in the world, 
located in 31 countries. Of these, 33 were in the United States 
and 10 in Great Britain, llie English-speaking and Latin- 
American countries are the largest chewing gum consumers. Sec- 
ond to the United States in per capita consumption is Canada. 

(P. H. E.) 

CHEYENNE. This Algonkin tribe of the Great Plains, in 
Minnesota in the 17th century, drifted gradually westward and 
is now on reservations in Montana and Oklahoma. Their speech 
is closer than either Blackfoot or Arapaho to the central Algonkin 
dialects, so that their divergence from the main body of the family 
is evidently relatively late. After about 1850 the Sutaio, sfieaking 
a Cheyenne dialect, were part of the tribe, though in 1804 they 
were still separate. The Cheyenne took a leading part in the 
Custer massacre of 1876. They were a typical plains tribe — 
brave, warlike, nonagricultural, roving after buffalo or for ad- 
venture; they show the physical type at its best, being perhaps 
the tallest tribe in the area. The tribal fetish was a set of four 
sacred arrows. In 1945 the population was 4,815. 

See Mooney, Am. Anthr. Assoc. Mem., vol. i (1907) ; George Bird 
.Grinnell, The Cheyenne Indians, 2 vol. (New Haven, 1923). 

CHEYENNE, capital of Wyoming, U.S., and county seat of 
Laramie county; near the southeast comer of the state, on rolling 
plains east of the Laramie range, at an altitude of 6.062 ft. It 
is on federal highways 30, 85 and 87 ; is served by the Burlington, 
the Colorado and Southern and the Union Pacific railways; and 
is an important point on transcontinental air lines. Pop. (1950) 
3ii93S; (1940) 22,474. The Union Pacific has extensive shops 
there, and there are meat-packing plants, brickyards and various 
other industries. The city is a supply point for an extensive graz- 
ing and dry-farming area, and ships quantities of cattle. The 
Frontier Days celebration, held for five days each summer, is a 
festival at which Indians, cowboys and plainsmen from Canada to 
Texas gather to give exhibitions of bronco busting, steer tying, 
Indian dances and other characteristic features of life in the old 
“wild west.” Just northwest is Fort F. E. Warren and its ma- 
noeuvre reserve of 52,000 ac. Cheyenne was founded in 1867, 
when the Union Pacific reached the spot. It was made the capital 
of the state and was incorporated in 1869. 

CH£;ZY, ANTOINE LEONARD DE (1773-1832). 
French orientalist, bom at Neuilly on Jan. 15, 1773. He was the 
first occupant of the chair of Sanskrit in the College Royal de 
France (1815), at that time the only chair of Sanskrit in Europe. 
Among his works were Medjnoun et Leila (1807), from the 
Persian; Yadjnadatta-badha (1814) and La Reconnaissance de 
Sacountala (1830), from the Sanskrit; UAnthologie irotique d* 
Amarou (1831), published under the pseudonym A. L. Apudy. 

See the Memoi^es of the Acad6mie des Inscriptions (new series^ vol. 


xii), where there is a notice of Ch&ey by Silvestie. 

CHHATARPUR, a town and district of Vindhya Pradesh, 
India. The town (pop. 1941, 13,210) is 70 mi. by road Bouthwe.si 
of Banda on the Gwalior- Allahabad railway line; it was named 
after Chhatar Sal, the founder of Bundelkhand independence, and 
contains his cenotaph. Paper and coarse cutlery are manufac- 
tured. The town i.s the scat of a college of Agra university. 

CHHATARPUR DISTRICT absorbed on Jan. i, 1950, the former 
princely state of Chhatarpur (area 1,170 sq.mi.; pop. 1941, 184,, 
720), which during British rule had been in the Bundelkhand sub. 
kgency of the Central India agency. The population of the dis- 
trict was 481.140 according to the 1951 census. The state was 
founded in the 1 8th century by Kunwar Sone Sah, a Rajput of 
the Ponwar clan. On the establishment of British supremacy in 
Bundelkhand he received a sanad in 1806 confirming him in the 
possession of his state. In 1854 It would have lapsed to the Brit- 
ish government for want of direct heirs but, in 1862, because of 
the loyalty of the Chhatarpur chiefs during the mutiny, it was 
conferred on Jagat Ray. (C. C. I) ') 

CHHATTISGARH, a natural region of south-central India, 
an administrative division of Madhya Pradesh and a former 
states agency. Chhattisgarh is a huge, undulating laterite plain, 
treeless except for the mango groves planted by generations of 
villagers round the village sites. The formation of the enumrv 
and the soil are distinct from all other parts of Madhya> Pradcih. 
On the crests of the undulations the red laterite, locally known as 
bhala, comes to the surface. In the depressions between these 
crests is black soil, gradually turning to brown and then to 
yellow as the ground rises. The Mahanadi river flows north and 
east across the division on its way to the Bay of Bengal. 

In the past t:hhattisgarh was remote and isolated, being .shut 
off by the Maikal range from the Nagpur division on the west and 
by miles of hills and forests in the wilder states bordering it on 
the north, cast and south. This isolation allowed a very ancient 
dynasty, the Hai Hai Bansis of Raipur and Ratanpur, to remain 
undisturbed for about seven centuries, but in 1743 Maratha forces 
took the country without a blow. (For its history thereafter 
see Central Provinces and Berar.) The division now com- 
prises six districts: Bastar, Bilaspur, Drug (Durg), Kaigarh, 
Raipur and Sirguja (Surguja). 

Aboriginals occupied the hilly and jungly surroundings of the 
great plain. The o\>en country is populated by Hindu castes and 
outcasts, of whom the Chamars, originally leatherw'orker.s but 
now cultivators, in the 19th century under reforming leaders re- 
volted against the oppression of the Brahmins and high-castc 
Hindus. The “Satnami” Chamars, as they arc called, worshipfiers 
of the “true Name” (Satnam) are monotheists and total ab- 
stainers from alcohol, some sections also prohibiting tobacco. 
They freely slaughter cattle and have other customs repugnant lo 
Hindus; between Chamars and Hindus there is hereditary hos- 
tility. There are also in Chhattisgarh many disciples of the saint 
Kabir (Kabirpanthis; q.v.), but this sect is not peculiar to the 
division. 

The division covers an area of 40,434 sq.mi, and had a popula- 
tion in 1951 of 6,408,524. Satnami Chamars number nearly $00,- 
000; Hindus proper and animists preponderate. The Chhattis- 
garh peasant (ryot) speaks a corrupt dialect of Hindi, akin to the 
^alect of Baghelkhand. 

The laterite ridges of Chhattisgarh arc either barren or pro- 
duce nothing but catch crops of coarse rice when the rains are 
favourable. The depressions between are more fertile and often 
rich. The rich soils also are mainly under rice, but produce a 
second crop of pulses and oilseeds if the late rains are propitious. 
The western part of the plain produces a fair amount of wheat and 
cold-weather field crops. 

The great rice crop of Chhattisgarh was once almost at the 
mercy of a droughty season, being broadcasted and unirrigatw. 
It is a country with thousands of shallow village tanks 
for irrigation, wells are comparatively few and tank water is u.^ 
indiscriminately for men and cattle, b6th for drinking and 
ing purposes. Wells arc sparingly used, even when constructed a 
the expense of public funds, as the water is pronounced tas 
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less.” As a consequence, cholera is likely to be rife in the hot 
season and at its worst in times of drought and famine. The 
railway and government irrigation works have worked wonders in 
improving the country, and education has made considerable 
though slow progress. Chhattisgarh has often been described as 
one of the granaries of India, but lack of irrigation, rough culti- 
vation and excessive fragmentation of holdings, whereby one man 
holds numbers of tiny, scattered rice plots instead of compact 
holdings, has resulted in precarious and most uneconomical agri- 
culture. Many storage tanks have been con.structed by the 
povemment in Raipur and Drug districts and a few in Bilaspur, 
and after 1914 two major works, the Mahtmadi and Tendula canals 
enabled very large areas to receive protection. Large works were 
al.s») constructed at Bilaspur, but the people are very slow in 
learning how to utilize irrigation to the best purpose. 

Under British paramountcy the Chhattisgarh States Agency, a 
Mjbagency of the Eastern States Agency, comprised Ba.star, Chhui- 
khadaii, Jashpur, Kalahandi, Ranker (Kankar), Kawardha. 
Khairagarh, Korea, Patna, Raigarh, Sakti, Sirguja, Changbhakar, 
Nandgaon, Sarangarh and Udaipur states. Following the inde- 
pendence of India, Kalahandi and Patna were merged with 
Orissa .state and the remainder with Madhya Pradesh on Jan. 1, 
i(, 48 The total area of the subagency was 37,688 sq.mi.; total 
pup. (1941) 4,050,000. The headquarters of the .states agency, 
like those of the division, were at Raipur. 

CHHINDWARA, a town and district in the Nagpur division 
of Mndhya Pradesh, India. The town (pop., 1951, 27,652), 64 
■111 N.X.W. of Nagpur, is the district headquarters and a market 
town with small local industries; situated on the Satpura plateau 
ahcmi 2.000 ft. above sea level, it is a pleasant jdace with a fairly 
tcni[HTate climate. It is connected by the Central railway with 
lieiuK Nagpur and Jubbulporc. 

( nm.NDWARA District (area 7,794 sq.mi.) had a population in 
of 1,080,491; about 75% were Hindus and most of the rest 
lloiids and other aboriginal tribes. In the north of the di.strict, 
bordering the Mahadeo range and Hoshangabad district, are hills 
rising to about 3,000 ft. and containing some sal forest. The 
runged country immediately south of the hills constitutes the 
/(;•</>.> or feudal estates of the Gond chiefs, who once preyed u^wn 
tr.iM-lhTs and raided the ofien country on their borders. South 
of ihc J avoirs is the more level Satpura plateau, extending from 
Httul in the west to Sconi in the east and drained by the Pench 
and Kaidian rivers. The southern and eastern parts of the plateau 
iruludc the fertile wheat plain of Chaurai. On the south again 
the country drops into the Nagpur plain, to which it gcograph- 
K.dly belongs. This is a rich cotton and jowar (big milleO area 
and is the richest and most populous part of the district; the 
language of the area is Marathi. On the southeast the plateau, 
here culled the Lahmarpani, projects into the plain, and this part 
IN noted for it.s breed of cattle. The lowlands of the district are 
hot and the uplands have a temperate climate. There arc fairly 
exten.-ive coal fields to the north of Chhindwara, connected by 
narrow-gauge railway with that town and by broad-gauge line 
with Hetul. In the south, near the Nagpur district border, are 
valuable deposits of manganese. 

CHIABRERA, GABRIELLO (1552-1638), Italian pwt, 
was born at Savona, It. He studied philosophy at the Jesuits' 
college in Rome and entered the household of a cardinal. He 
wixed in the literary society of his day, but presently was drawn 
into a quarrel which compelled him to leave Rome. He retired to 
Savona, where he read Pindar and Anacreon and, no doubt, 
Pierre de Ronsard. He determined to enrich Italian poetry with 
»e\v forms, and his imitations from the classics include some suc- 
cessful innovations in Italian verse, which were adopted by the 
• rists of the next century. The mass of Chiabrera’s work is 
Kreat ; epics, pastorals, odes, lyrics, satires, dramas and religious 
didactic poems; best poetry, however, is to be found not 
his more ambitious works but in his gracefully musical can- 
described as anacreantUhe. His autobiographic^ sketch 
js also extremely interesting. The simple old poet, with his adora- 
(when a thing pleased him greatly he was wont to 
of it as **Greek poetry”), his delight in journeys and sight- 


seeing, his dislike for literary talk save with intimates and equals, 
his vanities and vengeances, his pride in the memory of favours 
bestowed on him by popes and princes and his quiet Christianity, 
is a figure deserving perhaps of more study than is likely to be 
l)estowed on his work in grafting a new Hellenic style onto Italian 
poetry or on that “new world” of art which he fancied his own. 

Bibliography. — Editions of Chiabrera*s works are those of Rome, 

3 vol. (1718), of Venice, 4 vol. (1730), of Leghorn, 5 vol. (1781), and 
of Milan, 3 vol. (1807). See also G. Taccetta, Gahrietto Chiabrera e la 
sua produzione epica (Catania, 1921) ; F. Ncri, II Chiabrera t la PlSiade 
francaise (Turin, 1920) ; F. L. Mannucci, La Lirica di G. C. (Naples, 
1925) ; E. N. Girardi, Esperienza e poesia di Gabriello Chiabrera 
(Milan, 1950). 

CHIANA (anc. Clants), a river which rises in the Apennines 
south of Arezzo, It., runs through the valley of Chiusi and, after 
receiving the Paglia just below Orvieto, falls into the Tiber after 
a course of 60 mi. In Roman times it often cau.sed floods in 
the valley of Clusium. In the middle ages the whole of its valley 
from Arezzo to Chiusi was an uninhabitable swamp; but at the 
end of the i8th century the engineer Count Fossombroni moved 
the watershed about 25 mi. farther south, so its waters now flow 
partly into the Amo and partly into the Tiber. 

CHIANG KAI-SHEK (or Chiang Chieh-shih; Chiang 
C iiUNG-snENc) (1887- ), Chinese soldier and statesman, was 

born in a village near Ningpo, not far from Shanghai, in the prov- 
ince of Chekiang. He was thus a native of southeast China, where 
the inhabitants differ somcwliat from the other Chinese as regards 
both culture and language. (Zbiang's forebears were middle-class 
farmers and merchants, but he early decided upon a military 
career. In spite of his southern background he was accepted as a 
cadet in the newly established Paoting Military academy. In 
1907 he was sent by the Chinese imperial government to Japan to 
complete his military education. While in Ja^ian Chiang came 
under the influence of some Chinese ex|iatriates, Cantonese for 
the most part, who were followers of the radical revolutionary 
leader Sun Yat-sen. 

When the Chinese revolution broke out in 1911, Chiang secretly 
made his way back to China to aid the revolutionary cause. 
Though the revolution was successful, Chiang gained nothing per- 
sonally, as he remained loyal to the group led by Sun Yat-sen, 
which was soon ousted from all governmental f Mists in the new 
republic headed by Yuan Shih-k’ai. In the years which followed, 
Sun continued to agitate against the new regime in the hope of 
establishing a more radical type of government. For some time 
Chiang remained a minor and rather obscure military official in 
the employ of Sun's revolutionary group, now known as the 
Kuominlang or Nationalist party. By 1920. however, most of 
Chiang's immediate suficriors were either dead or in disgrace, 
and Chiang became one of Sun's most trusted and influential as- 
si.stants. By this time Sun, though not a Communist, had decided 
to work in close co-operation with the Soviet government. On 
his order Chiang made a brief visit to Russia to study the Soviet 
military organization and on hi.s return to China was made head 
of the Whampoa Military academy for the training of ofiicers for 
the revolutionary or Kuominlang army. Whampoa was near 
Canton, which by this time had passed under Kuomintang con- 
trol. Chiang soon became suspicious of the Russians, but they 
continued to exert strong influence over both the Whampoa acad- 
emy and the higher echelons of the Kuomintang army. For a 
time it looked as if the Russian agents Michael Borodin and B. K. 
Galen would become the real leaders of the revolutionary move- 
ment, but Chiang managed to keep some check upon their powers. 

In 1925 Sun Yat-sen died, and Chiang soon became recognized 
as one of Sun’s principal political heirs. He secured the appoint- 
ment as commander in chief of the Kuomintang army. By the 
end of the year he had brought the whole of Kwangtung and 
Kwangsi provinces under the control of the Kuomintang execu- 
tive committee. In 1926 Chiang made his amazing advance 
northward through Hunan to the Yangtze river. In the following 
months the Kuomintang secured control over all the important 
cities in the Yangtze valley. This great military success was 
marred by internal dissensions. The Kuomintang had long in- 
cluded a number of different groups and cliques; the two most 
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important were a left-wing: group willing to follow Russian Com- 
munist leadership, and a right-wing group which demanded social 
and economic change but which was definitely anticommunist 
and looked to Chiang for leadership. In 1Q27, after lengthy 
political and military manoeuvres, the right-wing or Chiang group 
won control over the party organization. The Soviet agents 
were sent back to the U.S.S.R. and a national capital was set up 
at Nanking, where ('hiang had established military control. Some 
party leaders continued to express dissatisfaction, however, and 
in Aug. 1927 he announced his resignation, though he continued 
to play an active role behind the scenes. 

While still in his teens Chiang had married a girl from his 
native village. He had long since divorced her, though retaining 
custody of the two sons bom of this marriage. In 1927, while 
still in nominal retirement, Chiang was married for a second time, 
to Soong Mei-ling, sister-in-law of Sun Yat-.sen, thus further iden- 
tifying himself with the constitutional element in the Ruomintang. 
Eventually, through his wife’s influence. Chiang was persuaded to 
become a Christian, joining the Methodist Church. 

As he had anticipated, all sections of the Kuomintang soon felt 
the need of Chiang’s military leadership, and in 1928 internal 
differences were glossed over and Chiang was recalled to serve 
as commander in chief (or gcneralis.simo) of the revolutionary 
army, and thereafter he remained in effective control of the 
Kuomintang government, though at some periods he was con- 
tent with real power and (lermitted other |)ersons to assume 
nominal leadership. Tn 1928 the Kuomintang amiy again drove 
north and this time succeeded in capturing Peking, the ancient 
capital, by this action China was, in name, reunited under a 
single government. Tn point of fact, however, even when ('hiang 
was at the height of his power the Kuomintang never had effec- 
tive control over the whole of China. In some of the outlying 
provinces semi-independent war lords remained in iwwer, though 
such men were |)ersuadcd to join the party and in theory ruled as 
deputies of the Kuomintang government. More serious trouble 
came from the Communists. 

After the collapse of the left-wing branch of the Kuomintang. 
a few fanatical Chinese Communists, led by Mao Tse-lung de- 
termined to establi.sh a slate and a government of their own, and 
as time went on they were joined by an appreciable number of dis- 
gruntled intellectuals and dissati.sficd peasants. At first Com- 
munist activity centred in a .small area of southca.stcrn China, but 
in 1935 the Communists migrated in a body to northwestern 
China, where the terrain was more defensible and where it was 
easier to maintain contact with the Russians. 

For a time the most seriou.s threat to Chiang’s government came 
from the Japanese. In 1931 Japan seized control of Manchuria 
and in the following years seriously threatened other iwrtions of 
northeastern China. In consequence there was considerable pres- 
sure on Chiang to cease all oi^erations against the Communi.st5 
and even to join with them in opposing the Japanese. Affairs 
reached a head in Dec. 1936 with the “kidnapping” of Chiang by 
Chang Hsiieh-liang, with the idea of forcing Chiang to join the 
Communists in a united front. Chiang was subsequently released 
without making any commitments, but for several years there- 
after the Nationalists and the Communists had a tacit under- 
standing that the major effort of both groups would be concen- 
trated on the common enemy. These efforts were not successful. 
In 1937 Japan began a major war on China and won a number of 
important victories, occupying mo.st of eastern China. Chiang 
was forced after several moves to locate his capital in Chungking 
in the far west. Chiang was now in a desperate condition, but 
he refused to come to terms with the invaders. His position was 
greatly helped by the entrance of the United States into the 
Pacific war in Dec. 1941. Japan’s surrender in 1945 removed 
one major threat to Chiang’s regime, and the Kuomintang was 
soon able to reoccupy a large portion of China. 

Attempts were then made at political reform, and a new demo- 
cratic constitution was adopted in 1946 which permitted groups 
outside the Kuomintang to participate in the functions of gov- 
ernment. In 1948 under the operations of this constitution 
Chiang was elected president. Meanwhile the Communist 


menace continued to grow in magnitude, in spite of the efforts 
made by the U.S. to induce the Nationalists and the Com- 
munists to form a coalition government. With Soviet aid the 
Communists were able to secure Manchuria and seize great 
quantities of war material which the Japanese had left behind 
while the Nationalists were not able to secure adequate supplies 
In i() 48 the Communists marched south and by the end of the 
year had control over most of China north of the Yangtze. In 
view of the desperate military situation Chiang retired from ihe 
presidency in Jan. 1949. The vice-president, Li Tsung-jen, l)p. 
came acting president with the hope that he would be able to 
negotiate a peace with the Communists on honourable term.s 
These hopes were .soon blasted as the Communists demanded un- 
conditional surrender, and when this was refused they crossed 
the Yangtze and began the conquest of south China. They were 
uniformly successful, and in a few months Nationalist re.sisianfc 
in China pro\)er collapsed. Many Nationalist leaders, in despair, 
accepted Communist domination, but in Dec. 1949 Chianir re- 
cmerged from retirement and established headquarters in Formosa 
(Taiwan), which thus became the bastion of nuncommunist China 
He was followed by the more intrepid of the Kuomintang lead- 
ers and by about 500.000 Nationalist troops. In the foUowinc 
years the government was thoroughly reorganized and numerous 
political and economic reforms were carried out, including the 
distribution of land among the i)easants. Chiang was te-elected 
jiresident in 1954; U.S. and several other countries ron- 
tinued to recognize C^'hiang as the head of the legal Chinese gov- 
ernment. After T950 the U.S. also gave the Chiang regime sub- 
stantial economic and military aid. (W. M. 

CHIAPAS, a Pacific coa.st state of southern Mexico on ih( 
Guatemalan frontier, bounded by the stales of 1 ‘abasco on tiu 
north and Veracruz and Oaxaca on the west. Pop. (1950) oo;. 
026, largely Indians; area 28.732 .sq.mi.. largely forested. Th( 
Sierra Madre crosses the southern part of the state parallel with 
the coast, sei)arating the low, humid, forested districts on ihi 
frontier of Toba.sco from the hot. drier, coastal plain on the l\i 
cific. The mountain region includes a fertile temperate plaivai 
which is one of the best parts of Mexico and contains the large 
part of the j>opulation of the state, but isolation and lack 0 
transportation facilities have retarded its development. 

I’hc extension across the stale to the Guatemalan frontier 0 
the Pan-American railway (from Ixtepec, on the Tehuaniepe 
national line ) and the Inter-American highway improved the in 
dustrial and social conditions of the people. The principal indu^ 
tries arc agriculture, which is very backward, stock raising, tirnbt; 
cutting, fruit farming and .saltmaking. Coffee is cultivated 0 
the Pacific slojje of the Sierra Madre at elevations of 2,000 t 
4,000 ft., and production has met with considerable success Rul^ 
ber plantations have also been laid out. principally by L'.S. tun 
panics. The cxiiorts include mahogany, dyewoods, cattle, hide 
coffee, rubber, fruit and salt. ITie mineral resources include pul' 
silver, copper and petroleum. The capital, Tuxtla Gutierrez (pu 
is on the plateau, 3^ mi^from the Rio Sabinas, and ij 

mi. N.E. of the Pacific port of Tonala. The former capital, S: 
Cri.slobal (pop. 11,768), about 40 mi. E. of Tuxtla, is an interest 
ing old town and the seat of the bishopric of Chiapas, founded 
1525 and made famous through its associations with Las Cuss 
Tapachula (pop. 15,187), the capital of the department of 
nusco, 18 mi. from the Guatemalan frontier, is a commercial tov 
of the coffee district. It is 24 mi. inland from the small purt 
San Benito, is 559 ft. above sea level and has a healthful dima' 

CiUAROSCURO, the disposition of light and shade in 
painting (lul. c/tiaro, light; oscuro, shade); the tenn a 
plied to an early method of printing woodcuts in various tor 
from .several blocks, and also to a picture in black and white 
brown and white only. It has also come to mean the atmusphe 
effect produced by the handling of high lights and shadows. 

CHIAVARI, a town near the mouth of the Entella. LigJ^ 

l t. , province of Genoa, 24 mi. S.E. by rail from Genoa, r' 
(195O 20,324 (commune). It is in a fertile plain surroum 
by mountains except on the southwest, where it comes do 
to the sea. It trades in farm products, and makes w 
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wicker-seated bentwood chairs and sUk. 

CHIAVENNA (anc. Clavenna), a town of Lombardy, Italy, 
in the province of Sondrio, 17 mi. by rail north of Colico, which 
jics at the north end of the Lake of Como. Pop. (1936) 3,803 
(town) ; 5,379 (commune). It is on the right bank of the Mera, 
at the mouth of the Val Bregaglia, through which the road to the 
Maloja pass and the Engadine runs to the east. This line was 
followed by a Roman road, which took the Julier route to Coire 
(anc. Curia). The Spliigen route, also used by the Romans, runs 
north from Chiavenna to Coire: the modem road was constructed 
by the Austrians in 1819-21. Chiavenna’s ruined castle was the 
seat of the counts who ruled the valley from the time of the Goths 
till 1194, when the district was handed over to the bishops of 
Coire. In the 14th century the Visconti, as masters of the Valtel- 
lina. bought the “county” of Chiavenna from the bishop of Coire; 
but it was taken by the canton of the Grisons in 1525, and the 
castle dismantled. In 1797 Chiavenna became part of the 
Cisalpine republic, and thenceforward followed the fortunes of 
Lombardy. Chiavenna has cotton factories and breweries, and 
is a depot for the wine of the district because of the coolness of 
the raves which are used as cellars. 

CHIBCHAN, an important linguistic stock of South Amer- 
ican and Central American Indians. The tribes to be included 
within this stock and its precise geographic limits are still open to 
discussion. Beginning with the Ulvan tribes along the Hon- 
(luras-Nicaragua border southward and eastward through Nica- 
r:ipua, Costa Rica and Panama, the larger proportion of all the 
tribes belonged to Chibchan stock. In Colombia they probably 
held most of the drainage basins of the Magdalena and Cauca 
rivers. The region of the Cordillera Central, between these 
streams, was. however, held by tribes classed as Paniquitan (g^v.), 
who are regarded by some as constituting a distinct stock. Rivet 
would include as Chibchan also the Barbacoan (q.v.) and Coconu- 
ran (q.v.') tribes farther south, extending as far as the equator in 
western Ecuador, There has been considerable difference of opin- 
ion as to whether the direction of movement of the stock has 
been southward into South America or from the southern conti- 
nent into North America. The more recent opinion seems to 
favour the former view, but the question cannot by any means be 
regarded as settled. The stock has received its name from the 
Chibchas (q.v.)^ the most important tribe of the stock at the time 
of the Spanish conquest. 

See TL Bcuchat and P. Rivet, AjSHnitis dex langues du sud de la 
CuUmbie et du nord de VEquateur, vol. xi (Museon, 1910) ; W. Leh- 
mann, Zeniral Amerika (Berlin, 1930). 

CHIBCHAS, a small group of tribes of South American In- 
dians. occupying at the time of the Spanish conquest the high val- 
leys in the vicinity of Bogoti and Tunja in Colombia. In their 
culture the Chibchas and other related tribes in the vicinity ranked 
next to that developed by the Inca and their predecessors in Peru 
and Bolivia. They were, however, on a distinctly lower level, for 
although a sedentary, agricultural folk, skilful weavers and arti- 
ficers in gold, they had little copper and no bronze. They were 
also much inferior in pottery maldng, had no knowledge of stone 
or sun-dried brick construction and had no means of record, 
such as the Peruvian quipu. Just prior to the advent of the Span- 
ish, the Zipa, or chief, of the Chibchas at Bogota had been success- 
ful in extending his political control over several of the tribes 
farther north, and seems to have initiated a movement which, 
hut for the Spanish conquest, might have paralleled the military 
expansion of the Aztecs in Mexico. Like the latter, the Chibchas 
employed human sacrifice in their religious ceremonials. In one 
of these, the chief, or “king,” was smeared with a sticky substance 
3 od then powdered with gold dust, which was subsequently washed 
®ff hy bathing in a sacred lake. It was this practice which, at 
foiist in part, gave rise to the legend of “El Dorado.” The dead 
^*cre buried in well-graves, which sometimes attained a depth of 
30 or 40 ft. 


hiDi.nKjRAPUY.^L^ F. de Piedrahita, Historia general de las con- 
Qmas del Nuevo Reyno de Granada (Verdussun, 1688); P. ^mon, 
historiales, etc. (BogoU, 1882); P. de Aguado, Htstoria de 
y Nuevo Reino de Granada, new ed. (Madrid, X916). 
CHIBOUQUE or Chibouk, a long Turkish pipe (Fr. form 


of the Turk, chibuk, “a stick”), often ornamented with precious 
stones. 

CHICA, an orange-red pigment or dyestuff obtained from the 
leaves of Bignonia chica by the Orinoco Indians. 

CHICACOLE, a town of British India in the Ganjam district 
of Madras, situated on the right bank of the river Languliya, 
crossed there by a bridge, 4 mi. from the sea. Pop. (1941) 22,249. 
Under Mohammedan rule it was the capital of one of the Northern 
Circars, and afterward of a British district. Several old mosques 
remain. 

The town was formerly famous for its muslins. 

CHICAGO, a city, a port of entry and the county seat of Cook 
county, III, the second city of the United Stales in population, 
commerce and manufacture; pop. (1910) 2,185,283; (1920) 
2,701,705; (1930) 3 » 376 , 438 ; 094 o) 3,396,808; (1950) 3,606,436, 
an increase of 6.2% over 1940. The increase in the decade 1920- 
30, partly as a result of annexations, was 674,733, the largest 
gross gain in the history of the city. 

The population of the metropolitan district of Chicago, embrac- 
ing suburbs of the city both in Illinois and Indiana, but excluding 
adjacent communities in Wisconsin, was 5,475,535 in 1950, an 
increase of 14% over 1940. As is the case with most U.S. cities, 
the growth of the population of Chicago has decreased relatively 
to the growth of the outlying communities of its metropolitan 
area. The rate of regional growth about the city increased as the 
rate of strictly urban growth declined, largely because of the 
extension of motor traffic and hard-surfaced highways. The 
almost negligible increase of the population of the city of Chicago 
proper from 1930 to 1940 represented a net balance of gains in 
half the city’s wards and losses in the other half. 

Chicago is situated at the southwest corner of Lake Michigan 
(lat. 41® 50' N., long. 87® 38' W ), about 913 mi. distant by rail- 
way from New York city, 912 mi. from New Orleans, La., 2,265 
mi. from Los Angeles, Calif., and 2,330 mi. from Seattle, Wash. 
The climate is very changeable and is much affected by the lake; 
changes of more than 30® in temperature within 24 hrs. are not 
rare, and changes of 20® are common. The city lies 598 ft. above 
sea level 

The greatest railway centre of the United States, Chicago for 
several decades was practically the only commercial outlet of the 
great agricultural region of the northern Mississippi valley. 
Trunk lines reach east to Montreal, Que., Boston, Mass., New 
York, Philadelphia, Pa., Baltimore, Md. (the nearest point on the 
Atlantic coast, 854 mi.) ; south to Charleston, S.C., Savannah, Ga., 
Florida. Mobile, Ala., New Orleans, Port Arthur, Tex., and Gal- 
veston, Tex.; west to the Pacific at Los Angeles, San Francisco, 
Calif., Seattle and Vancouver, Wash., and to most of these by a 
variety of routes. Thirty-two trunk lines operated by 22 rail- 
way companies enter the Chicago terminal district. In this 
terminal system about 4}% of the total freight tonnage of the 
United States is loaded and 6}% unloaded annually. Chicago 
is also the greatest Canadian railway centre from a traffic stand- 
point. 

The Canadian National lines and the Canadian Pacific enter 
it through subsidiaries. 

The passenger-terminal situation, like the intramural rail- 
transit problem, was altered to fit the great city, which grew up 
around the original railheads and then passed miles beyond them. 
In 1911 the passenger station of the Chicago and North Western 
railway, a dignified structure costing $20,000,000, was opened for 
service. The railways using the Union station ffirectly south of 
this terminal— the Pennsylvania, the Burlington, the Gulf Mobile 
and Ohio and the Milwaukee road — completed in 1925 their ter- 
minal at a cost of $75,000,000. With the construction of a great 
postal-terminal building near by, this completed the rearrange- 
ment of the terminals of the railroads on the west side of the 
Chicago river. But the far more numerous railways entering four 
passenger terminals on the south side spent years working out a 
plan for consolidation and rearrangement, stiU incomplete at mid- 
20th century. Decline of railway passenger traffic because of 
automotive and aerial competition and weakened railway finances 
during the depression of the 19303 diminished interest in . these 
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projects. But the straightening of the Chicago river followed by 
the building of through streets through the area foreshadowed its 
better use. Building of industrial structures over railway tracks 
and lease of railway “air rights” began. The first railway electri- 
fication was completed July 21, 1926, when the Illinois Central 
railway opened its electrified suburban passenger service over the 
30 mi. from Matteson, 111 ., to Randolph street at a total cost of 
$40,000,000. 

With its suburbs within the area of the Chicago railway- 
terminal district, Chicago occupies a crescent-shaped area, the con- 
cave side of which is the shore of Lake Michigan. This Chicago 
district is i,t 19.29 sq.mi. in extent, about the size of Rhode Island, 
and lies along the lake shore for about 55 mi. (the incorporated 
city proper for 26.5 mi.). The city proper has a land area of 
206.7 sq.mi. It spreads loosely and irregularly backward from 
the lake over a shallow alluvial basin, which is rimmed to the west 
by a low moraine water p>arting that separates the drainage of 
the lake from that of the Mississippi valley. The city site has 
been built up out of the Lake Chicago of glacial times, which 
exceeded in size Lake Michigan. Three lakes — Calumet, almost 
five square miles, Hyde and part of Wolf — with a water surface 
of about six and onc-half square miles lie within the municipal 
limits. The original elevation of what is now the business heart 
of the city was only about seven feet above the lake, but the level 
was greatly raised — ^in some places more than ten feet — over a 
large area between 1855 and i860. The west side, csiiecially the 
northwest near Humboldt park, is much higher (highest point, 
75 ft.). A narrow inlet from the lake, the Chicago river, runs 
west from its shore about a mile, dividing then into a north and 
south branch, which run resj^ectively to the northwest and the 
southwest, thus cutting the city into three divisions known as 
the north, the west and the south sides. The river no longer 
empties into Lake Michigan since the completion of the drainage 
canal. Its commercial importance is still great; but with the 
change in the character of lake traffic it diminished, and this 
stream and harbour upon which Chicago’s history and greatness 
were based are looked upon primarily as an obstruction to urban 
street traffic. Agitation for the abolition of the river as a shipway 
and for the substitution of fixed bridges for the draw, lift and 
bascule types became active. Ship traffic on the lake became 
principally a matter of the transport of bulk cargoes of iron ore, 
coal, coke and limestone direct from mine rail terminals to the 
great iron, steel and cement plants with their own docks on the 
south shore of Lake Michigan. Traffic shifted to the ports on the 
southern extremities of the city, Calumet Harbor, Indiana Harbor, 
etc. ; and steamers formerly docking in the river call at the Navy 
pier or dock in the. outer harbour. Some lake cargo destined for 
Chicago is landed at Milwaukee, Wis., and comes in by rail. 

Upon the completion of the Illinois waterway, connecting Chi- 
cago, through the Illinois and Mississippi rivers, with New Or- 
leans by a barge route of nine-foot draft, the Chicago river became 
an important link for through water traffic; but it was proposed 
to obviate this by widening a direct canal to connect the south 
lake harbour with the drainage canal to constitute a link of the 
waterway. 

The improvement of the city’s outer harbour by the federal gov- 
ernment was begun in 2833. Great breakwaters protect the river 
mouth from the silting shore currents of the lake and afford secure 
shelter in an outer roadstead from its storms, and there is a smaller 
inner basin (about 450 ac., i6-ft. depth) as well. The river itself 
has about 15 mi. of navigable channel, in part lined with docks. 
Its channel was repeatedly deepened and, especially from 1896, 
after its control as a navigable stream passed (1890) to the fed- 
eral government, widened and straightened by the removal of 
jutting building constructions along its shores. Grain elevators 
of enormous size, coalyards and warehouses once crowded close 
upon it. In 1927 the south bank of the river from the Michigan 
avenue bridge to Lake street, the northern boundary of the loop 
business district, was completely denuded of abutting buildings 
by the opening of the two-level Wacker drive, a broad boulevard 
upon a gigantic concrete structure occupying the space of former 
blocks of buildings and streets. This construction, which cost 


about $28,000,000, and which connects with the Michigan avenue 
bridge and the two-level boulevards approaching it, was the first 
item of a program designed to convert the entire south and east 
banks of the river into broad traffic arteries. Its extension south- 
ward from Lake street was begun in 1949. Farther south, under 
an agreement of the railways, property owners and the city, the 
south branch of the river, which curves to the east for about a mile 
of its length, was moved westward for a maximum distance of a 
quarter of a mile, to allow the construction of wide streets lead- 
ing from the south into the loop district. 

The plan of the city was originally regular (i.e., rigidly rectangu- 
lar) and the original streets were wide according to the standards 
of the days of horse-drawn traffic. The original plan was altered 
by the construction of a great number of boulevards in the outer 
areas which, in connection with the growth of the park system and 
the construction of driveways in the parks, provided numbers of 
diagonal traffic arteries. The recovery of land from the lake and 
the construction of a great parkway system along the lake front 
also led to the belting of the downtown areas on the east with a 
number of north and south boulevards not in keeping with the 
original plan of the city. The initiation and completion of thesn 
projects were so rapid and the number of new plans in various 
stages of execution so great that the older parts of Chicago were 
profoundly altered, especially during the great building boom of 
1922-28. 

Rapid transit by rail did not keep pace with these improvements 
in streets. One result was that a number of outlying l)usiness. 
hotel and apartment centres grew up, which began in the aggrc,;atc 
to rival the loop, the former business, financial, theatrical and 
hotel centre. Chicago developed into a series of urban cci\lrt*<. 
rather than a centralized city on the usual U.S. model. Notwith- 
standing the growth of these outlying centres, however, the con- 
struction of great buildings within the loop from 1922 to 
proceeded at a pace never approached before, while the opeuiiiK 
of Wacker drive and the Michigan avenue bridge enabled the busi- 
ness district to break out of the narrow confines of the former 
loop district — the one and one-half square miles lying between the 
lake, the main Chicago river and the south branch of the river. 
This northward advance of the business district was accompanied 
by the construction of numbers of the tower type of office buildinp. 
This forest of bold and graceful towers relieved the former drab 
monotony of downtown Cliicago. The construction of so many 
great office buildings and hoteb in the downtown district made 
the problem of street congestion increasingly acute despite the 
enormous expenditures upon new boulevards. Hope for any ma- 
terial relief from the construction of the freight tunnels vanished 
with the advent of the popular-priced automobile, and the capacity 
of these underground freight arteries is such that they can handle 
only a trifling percentage of the movement of goods in the district. 
A belt of “badlands”— deteriorated residence, shop and factory 
property — surrounds the business district except on the northeast. 
There a great section crowded with expensive family and apart- 
ment hotels grew up on the land? reclaimed from the lake in the 
section called “Streeterville” — ^named from a belligerent old 
squatter who long claimed title to these accretions because his 
schooner had stranded on that shore. Chicago’s architectural 
achievements arc yet blighted by the use of soft coal, which after 
a time smears a drab colour on the finest structures. Vigorous 
efforts to combat this nuisance have had small results. Yet the 
sky line, the immensity of the traffic movement and the massive- 
ness of its central district give the city a distinct tone, found no- 
where else. 

The unstable soil of sand, clay and boulders that underlies the 
city is unfavourable to tall constructions, and necessitates extraor- 
dinary attention to foundations. The bedrock lies, on an aver- 
age, 50 ft. below the level of the lake (in places more than 
100). The foundations are often sunk to the rock in caissons, tn 
buildings resting on monster columns of concrete and steel, 
other cases great “pads” of the same tnateriab, resting or ‘non ' 
ing” upon the clay, sustain and distribute the weight of the l)Ui ' 
ing. . 

Buildings notable for their architectural boldness ana 
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beauty which resulted from the conversion of the economics of the 
tali structure to aesthetic purposes are the Chicago temple, a 
spire above an office pile, the Tribune tower, distinguished for 
its ilying buttresses, the Wrigley building with its campanile tower 
and the Civic Opera building, which faces across the river the 
Daily News building and plaza. A large part of the business 
of the former dry goods wholesale district is housed in the huge 
Merchandise Mart on the north bank of the river. 

'i'he Board of Trade building topped by a statue of Ceres poised 
612 ft. in the air is at the south end of the financial district of 
LaSalle street. 

Older buildings associated with the city’s history or notable 
architectural triumphs of their day arc the Auditorium— now oc- 
cupied by Roosevelt college — the Continental Illinois bank, the 
Monndnock, the People’s Gas building, the LaSalle, Blackstone 
and Sherman hotels and the Marquette building. There are a 
number of enormous retail stores. The largest, and one of the 
finest in the world, is that of Marshall Field and Co. 

The city hall and county building (cost $$,617,626) is an enor- 
mous double structure in a free French Renaissance style, with 
columned facades. 

The federal building (finished in 1905; cost $4,750,000) is a 
massive edifice (a low rectangle surmounted by a higher inner 
rros«; and crowned with a dome). The public library (1893-97, 
25,000) is constructed of dark granite and limestone, with rich 
inlc'iior decorations of varied frescoes, mo.saics, ornamental bronze 
and iron work and mottoes. The Art Institute of Chicago. Orches- 
tm hall and the Museum of Science and Industry are also note- 
worthy. The Chicago Natural History museum, completed in 
1920 at a cost of $6,000,000, is a white marble structure in Ionic 
.'•lylc, 350 ft. wide and 700 ft. long. 

Navy pier, completed in 1915, projects 3,000 ft. into Lake 
Michigan, north of the mouth of the Chicago river and combines 
the functions of an enormous dock, a school (University of Illi- 
nois's ('hicago undergraduate division) and a playground. It has 
two c\hibition halls, each one-half mile in length, one of which 
has the largest unobstructed floor space of any exhibit hall in the 
I niled States. The movement of wealthier residents to surround- 
ing communities left the city proper without any notable street 
of private homes, although many of the older boulevards are 
fringed by dignified houses. The physical growth of Chicago after 
iqot) was guided by a definite plan laid down by the Chicago Plan 
commission, created by the city council during the administration 
of Mayor Fred A. Busse. The plan had its genesis in a report of 
Daniel H. Burnham and was submitted by the Commercial club 
to the city and adopted as an enduring policy. It took cognizance 
of the natural features of Chicago’s site and environs and pro- 
posed the gradual adaptation of the city then existing, and the city 
as it grew, to the best uses of its natural setting — ^from a com- 
mercial, industrial, social and cultural standpoint. The plan was 
constantly modified and expanded to keep pace with new condi- 
tions and problems. Railroads, public utility companies and in- 
tlustrialists co-operated to carry out its designs. The Chicago plan 
demonstrated t^t the most intensive modem industrialism and 
commercial activity can be profitably harmonized with beauty, 
social welfare and ample recreational and cultural centres for the 
people of a metropolitan city. 

Public Works and Commtsnlcations^Local transit is pro- 
vided for by suburban railway service, motorbuses, elevated clec- 
inc roads and a system of electric surface cars. Two peat public 
works demand notice: the water system and the drainage canal, 
^'ater is pumped from Lake Michigan through several tunnels 
connecting with cribs located from two to five miles from shore, 
^hc cribs arc heavy structures of timber and iron loaded with stone 
and enclosing the intake cylinders, which join with the tunnels 
below the bottom of the lake. The first tunnel was completed 
m 1867. The tunnels form a xoo-mi. labyrinth under the lake and 
The average amount of water pumped per day at mid-soth 
century was 971,000,000 gal. Because of pollution of lake water 
rom the wastes of Indiana cities, not participating in the drainage 
^yi^tcni of the Chicago sanitary district, this water has been chlor- 
at the intakes. The wastes of the' city— street washings, 


building sewage, the offal of slaughterhouses and wastes of dis- 
tilleries and rendering houses — were originally turned into the 
lake, but before 1870 it was discovered that the range of impurity 
extended a mile into the lake, halfway to the water crib; and it 
became evident that the lake could not be indefinitely contami- 
nated. The Illinois and Michigan canal was once thought to have 
solved the difficulty. It connected with the main (southern) 
branch of the Chicago river, five miles from its mouth, and with 
the Illinois river at La Salle, and was the natural successor in the 
evolution of transportation of the old Chicago portage, one-half 
mile in length, between the Chicago river and the headwaters 
of the Kankakee. It was so deepened as to draw water out from 
the lake, whose waters thus flowed toward the Gulf of Mexico; but 
it proved inadequate for the disposal of sewage. A solution of the 
problem was imperative by 1876, but almost all the wastes of the 
city continued nevertheless to be poured into the lake. In 1890 
a sanitary district, including part of the city and certain suburban 
areas to be affected, was organized, and preparations made for 
building a greater canal that should do effectively the work it was 
once thought the old canal could do. The new drainage canal, 
one of the greatest sanitary works of the world, constructed be- 
tween 1892 and 1900 under the control of the trustees of the sani- 
tary district of Chicago, joins the south branch of the Chicago 
with the Des Plaines river, and so with the Illinois and Mississippi. 
The canal, or sewer, is flushed with water from Lake Michigan, and 
its waters are pure within a flow of 150 mi. Its capacity, which 
was not at first fully utilized, is 600,000 cu.ft. per minute, sufficient 
to renew entirely the water of the Chicago river daily. A system 
of intercepting sewers to withdraw drainage from the lake was 
begun in 1898; and the construction of a canal to drain the Calu- 
met region was begun in 1910. This system was later changed and 
extended to deliver all sewage to plants for oxidation and chemical 
treatment. The drainage canal is the backbone of a great system 
of feed-water lateral canals and underground sewers. The drain- 
age canal became the nucleus of the Lakes to the Gulf waterway, 
under construction by the state of Illinois to c..»nncct the drainage 
canal with the Illinois river, the federal government undertaking* 
the improvement of the rivers to the gulf. The canal also made 
possible the development at Lockport of hydroelectric power, 
which is used by the sanitary district and for street lighting in 
Chicago. 

The lowering of lake levels which resulted brought protests 
and litigation from other lake cities. Shipping interests blamed 
the drainage canal for the lower levels and the shoaling of port 
and dock channels. The sanitary district denied responsibility 
for more than six inches of the fall in the levels of Lakes 
Michigan, Huron and Erie, and offered to construct compen- 
sating weirs to retain levels in the St. Clair river, connecting 
Lakes Huron and Erie, and in the Niagara river. Litigation 
against the sanitary district by the other lake states was defended 
in the United States supreme court by the state of Illinois, 
assisted by other states of the Mississippi valley interested in 
maintaining the diversion of lake water into the Mississippi drain- 
age system in aid of navigation. 

The first adverse decision by the supreme court was handed 
down Jan. 5, 1925. Finally, that tribunal decreed that the diver- 
sion of water should be reduced to 1,500 cu.ft. per second by 1938. 
The sanitary district was given time to construct sewage purifica- 
tion works, but its extravagance and depleted resources would have 
made that impossible had it not been for the aid of the federal 
treasury extended as grants to relieve unemployment. The works 
prior to 1950 cost $262,000,000. 

Chicago was early a centre of aerial transport The first mu- 
nicipal airport was established in 1927 and by mid-century the 
three city-owned airports were handling more than 3,250,000 air 
passengers annually. Plane arrivals and departures at the Midway 
(Municipal) airport averaged more than 600 daily. Twelve major 
air lines provided 450 regularly scheduled trips per day. In adffi- 
tion, many other lines provided air-freight and air-express services. 

Atrophy of the city’s internal traction and elevated systems 
after 1907 was partially compensated for by the establishment of 
numerous motorbus lines on the boulevards and parkways, and by 
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the extension and modernization of electric railways in the out- 
lyinf( regions. Numerous bus lines connecting Chicago with other 
towns and cities came into competition with the railways. Another 
great improvement was begun in 1901 by a private telephone com- 
pany. This is an elaborate system of freight subways, more than 
62 mi. of which, underlying the entire business district, had been 
constructed before igog. It is the only subway system in the 
world that seeks to clear the streets by the lessening of trucking, in 
place of devoting itself to the transportation of passengers. Direct 
connection is made with the freight stations of all railways and 
the basements of important business buildings, and coal, building 
materials, ashes and garbage, railway luggage, heavy mail and 
other kinds of heavy freight are removed and delivered. Telegraph 
and telephone wires arc carried through the tunnel, and can be 
readily repaired. The subway was opened for partial operation in 
1905. However, street traffic growth was so great and the capac- 
ity of the tunnels so small, that the 125 locomotives and 2,500 
cars operated in the tunnels at mid-century were handling less 
than 10% of railway freight loaded or unloaded in the business 
district. 

Parks. — The park system may be said to have been begun in 
1869, and in 1870 aggregated 1,887 ac. Chicago then acquired the 
name “Garden City,'' still emblazoned on the municipal coat 
of arms. But other cities later passed it, and in 1904 Chicago 
ranked only 32nd among U.S. cities of more than 100,000 popula- 
tion in per capita holdings of park acreage. The area of the city’s 
parks is 7,327 ac., but this was extended all along the lake front by 
the reclamation of land from the lake for parks, bathing beaches 
and an island airport (Meigs field) near the business district. 

In addition to the city park system, the Cook county forest 
preserves, a broad belt of wooded lands, 38,000 ac. in extent, ac- 
quired over many years, form a belt north, south and west of the 
city. The value of this great playground is attested by a census 
of visitors for one year which totalled 5,500,000. In the same 
year 4,582,000 per.sons bathed at the city’s supervised bathing 
beaches and 3,700,000 children were counted at the city’s play- 
grounds. The large and small parks number 300. There are 71 
bathing beaches and public pools, 25 free public golf courses and 
98 public playgrounds. The park in each district, usually located 
near a school, is almost all-inclusive in its provision for all comers, 
from babyhood to maturity, and is open all day. 

The older parks include several of great size and beauty. Lin- 
coln park, near the lake shore of the north side, was much enlarged 
by an addition reclaimed from the lake. It has fine monuments, 
conservatories, a zoological garden and the collections of the 
Academy of Sciences. Jackson iiark, on the lake shore of the 
south side, was the main site of the World’s Columbian exposition 
of 1893. It is joined with Washington park by the Midway 
Plaisance, a wide boulevard. Along the Midway are the buildings 
of The University of Chicago. On the west side of the city arc 
three large parks — Douglas, Garfield (with a fine conserv'atory) 
and Humboldt, which has a remarkable rose garden — ^and in the ex- 
treme south .side several others, including Calumet, by the lake 
side, and Marquette. The shore of the north side is quite free, 
and beginning a short distance above the river is skirted for almost 
30 mi. by Lake Shore drive and Sheridan road. In Grant park is 
the building of the Art institute, the Shedd aquarium, the Adler 
planetarium, the Chicago Natural History museum and Soldier 
Field, a great stadium devoted to sports and pageants, with a 
capacity of about 200,000. About two-thirds of the city’s frontage 
on the lake is composed of parks or boulevards. The inner boule- 
vards and the drives through the lake-front parks are parked ways 
ranging from 150 to 300 ft. in width. (L. H. L.; X.) 

Art and Music* — ^The history of Chicago as an art and music 
centre has been impressive. The city has produced important 
composers, headed by John Alden Carpenter; painters like G. P. 
A. Healy and Oliver Dennett Grover; and .sculptors like Loradu 
Taft. Its Art In.stitute of Chicago is outstanding among the great 
world museums in its collections of 19th- and 20th-century paint- 
ings. The Symphony orchestra is one of the four or five great 
U.S. orchestras. Its Civic Opera house, built in 1929 by Samuel 
Insull, is the best equipped scenically in the Americas or Europe. 


Chicago opera, under the regime of Mary Garden and with the 
financial backing of Mrs. Rockefeller McCormick challenged the 
supremacy of New York’s Metropolitan during the second detade 
of the 20th century. With the crumbling of the Insull finaiuial 
empire and the financial depression of the 1930s, however, opera 
sank to a low ebb. 

Art started in Chicago in 1S55 when an Irish carpenter, Mnnin 
O’Brien, set aside a small corner of his shop for the framing of 
Currier & Ives prints, and later for the sale of prints and paint- 
ings. On April 13, 1861, O’Brien opened an adjoining shop de- 
voted exclusively to his growing picture business. It became the 
favourite meeting place of G. P. A. Healy, back from Europe, 
where he had painted European aristocracy and royalty. In 1866 
O’Brien’s customers and others formed an association for the pur. 
pose of studying art history and methods, “copying in oil” the 
paintings in the establishment and even posing models. I'hcy 
rented rooms in a neighbouring building, called themselves the 
Chicago Academy of Design, and were beginning to flourish when 
the Chicago fire of 1871 put an end to their activities. 

The club was kept loosely intact, and in 1878 started again, this 
time incorporating as the Chicago Academy of Fine Arts, and 
electing as president George Armour. In 1882 the academy 
changed its name to the Art Institute of Chicago, reorganized anil 
elected a new president, Charles L. Hutchinson. Under Hutchin- 
son’s administration, which continued to 1924, the institute huilt 
its museum and school on the lake front, and assembled under it;; 
roof the collections of the Potter Palmers, the Logans, Nickersons. 
Ayers, Buckinghams, Butlers, Leiters, Ryersons and Hutdiinsons. 
On loan in the museum in 1924, too, was the Birch-Bartictt col- 
lection, to be accepted later as a gift, the first great collection of 
the European moderns in a U.S. public museum. 

The Art Institute of Chicago remained the centre of the city’s 
art activities^ more intimately than in any of the great capitals 
of the world. New York city, London, Paris, Rome and other 
large cities all have two or three or more public galleries, rivalliiiR 
each other in importance. The Art.s Club of Chicago, which 
opened the day the Armistice was signed in 1918, was for a time a 
rival, bringing to Chicago the art of the 20th-century European 
moderns. But the Art institute, accepting slowly and .steadily the 
innovators, finally absorbed the function of the Arts club. Numer- 
ous commercial galleries, starting with O’Brien’s pioneer shop, and 
numerous art organizations were established and flourished iti Chi- 
cago and its suburbs. 

The musical history of Chicago starts even earlier than its .art 
history. There were enough people on the mud flats along Lake 
Michigan as early as 1850 to encourage a music teacher, John Dy- 
renfurth, to found a philharmonic society with himself as con- 
ductor. In 1854 Dyrenfurth encouraged a concert troupe to visit 
Chicago. Theodore Thomas was first violinist. Three years Later 
the Mendelssohn Singing society was organized by George 1 '. 
Upton. This society later became the Apollo Musical club, •^till 
in existence at mid- 20th century. In 1869 Thomas vi.sitrd the 
town again, this time as conductcNF of a travelling orchestra of 40 
pieces. He booked another concert for Oct. 9, 1871, but the Chi' 
cago fire intervened. After the fire he returned repeatedly with his 
orchestra, and eventually, in 1891, he came to stay. He organized 
a local orchestra, which he called the Chicago Symphony orchestr:i. 
In 1904 he and hi.s orchestra moved into the new Orchestra hall, 
across the street from the Art Institute of Chicago, and there it 
remained. Thomas himself promoted the building of the hall, 
with a long list of subscribers donating. Thomas conducted the 
orchestra until his death in 1905 and was succeeded by Frederick 
Stock (1872-1942). 

Meanwhile, the Auditorium was built to house opera, which had 
made its Chicago debut July 30, 1850, in Rice’s theatre. 
the .second act was over, fire broke out, and it was several years 
before Chicagoans were to see the finish of the opera Sofnnnm- 
bula, A more substantial premiere was staged on April 20, 
when the Grau Grand Opera company, sang 11 Trovator t"’** 
premihre was a delayed performance, having been scheduled 
April 17, but postponed because of the assassination of Abrak'^ 
Lincoln in Washington, D.C. 
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The Auditorium was dedicated Dec. 9, 1889, with Pres. Ben- 
jjjnin Harrison as guest of honour and Adelina Patti singing with 
tlie Apollo club. The next night, Patti and the Grau Grand Opera 
rumpany sang Romeo and Juliet^ and opera was an established 
institution in Chicago. The city depended on the Grau company 
'111(1 other touring organizations, including the Metropolitan and 
ih(^ Manhattan companies until 19TO, when it organized its own 
opera, with leading citizens contributing. This Chicago Opera 
company brought in Mary Garden eventually, not only as a prima 
donna hut as an artistic manager, and started a real rivalry with 
the Metropolitan of New York city. 

Numerous minor orchestras and opera companies also were es- 
t;il>lishcd in Chicago, along with scores of singing societies, nota- 
bly the PaulLst choir. During the dqircssion of the 1930s, the 
city of Chicago and the Works Progress admini.stration presented 
open-air symphony concerts in Grant park to crowds which on 
nights numbered 500,000 people. Both the opera and the 
syinf)hony organizations also went into the open air in Ravinia 
jKirk. 2$ mi. N. of Chicago, for performances rivalling those pre- 
sented downtown in the regular seasons. (C. J. Bt.) 

Libraries. — At the head of the libraries of the city stands the 
public library, established in 1872, the nucleus of which was a 
collection of books from England, Ireland, Germany, France and 
other countries, after the great Chicago fire of 1871, a collection 
to which many contemporary literary and other celebrities made 
coiiiributions. The library was opened in 1874. The main library 
m T()so had .7,196,742 vol, in addition to independent collections 
r.jnuing from 5, 000 to 50,000 in 34 general branches, 15 branch 
library buildings and 27 subbranches. 

The circulation of books in 1949, in addition to those used on 
the main shelves of the central library, was 8,719,880. The John 
frerar library, endowed in 1889 by Crerar, wealthy manu- 
faaurcr of railway supplies, had in 1950, about 700,000 vol. on so- 
(ial. ])hysicul, natural and medical sciences and their applications. 

It 01 ( upies a large building across the street from the main build- 
ing (if the public library at Randolph street and Michigan avenue. 
The Newberry library, endowed by a bequest of Walter L. New- 
berry, in 1950 contained 650.000 vol., chiefly in the field of the 
humanities, history and literature. These three libraries co- 
ni lerate to avoid u.selcss duplication and each has certain special 
Other important collections arc the library of The Uni- 
\ersiiy of Chicago; the Burnham Library of Architecture and the 
R.MTMm library in the Art institute, devoted to fine arts and 
1 ravel; the libraries of Northwestern university (including the 
Klbi ri H. Gary law library), the Cliicago Natural History museum, 
ihe Mu.scuni of Science and Industry, the Illinois Institute of 
'I (-( hnology, Loyola university, Garrett Biblical institute; the 
'.irumia collection of the McCormick Historical Association li- 
brary; and the Municipal Reference library, containing a great 
foiled ion of documents and data on municipal government in Chi- 
faRo and elsewhere. Many trade, engineering and professional 
orR.ini/ations maintain special libraries at their national or sec- 
tional headquarters in Chicago. 

Universities and Colleges. — leading university is The 
Tuiversity of Chicago (see Chicago, The University of). The 
professional departments of Northwestern university are mostly 
located in ('hicago while the academic and theological departments 
ire in the suburb of Evan.ston. Northwestern university was or- 
ganized in 1851 by the Methodist Episcopal Church and retained 
nominal relations with the denomination. In 1950-51 it had a 
student enrolment of 20,196 with 1,848 instructors. Loyola 
university, with a beautiful 25-ac. campus, De Paul university and 
^Uindelcin college for women are the principal Catholic spools of 
the city. (Hhei; schools of importance are: Illinois Institute of 
Icchnology, George Williams college, North Park college, Roose- 
'till ndlege, occupying the former Auditorium building on Michi- 
Jtan ,[\ enue, three public junior colleges and the Chicago Teachers' 
i)f the city’s board of education. The University of Illinois, 
niami 3 aign-Urbana, maintains an undergraduate division at 
thiiagcj, as well as its professional colleges of medicine, dentistry 
‘^nd pharmacy. Theological schools independent of the univer- 
include the Presbyterian Theological seminary, the Chicago 


Theological seminary (Congregational, opened 1858, and including 
German, Dani.sh-Norwcgian and Swedish institutes), the Seabury- 
Westem Theological seminary at Evanston, a German Lutheran 
theological seminary and an Evangelical Lutheran theological sem- 
inary. There are a number of independent medical schools and 
schools of dentistry and veterinary surgery. 

Newspapers. — ^Thc morning newspapers publi.shed in English 
are the Tribune and the Sun-times (tabloid), established as the 
Sun in 1941 and merged with the Times in 1947. 

The afternoon papers are the Daily News^ the Herald- American 
and the Sun-Times. The last two publish an edition Sunday morn- 
ings, as docs the Tribune. Formerly supporting more than a dozen 
dailies, many of pronounced partisan affiliations, the city of Chi- 
cago has no daily newspapers that have other than nominal 
political-party connections. In the number of publications, 
though not in circulation, the foreign-language press outstrips the 
English publications — foreign-language dailies including publica- 
tions in Polish, Yiddish, German, Swedish, Czech, Greek and 
Italian. The city is the largest U.S. printing centre in point of 
volume of output, and many trade, labour, scientihe and religious 
publications are included in its total of approximately 800 periodi- 
cals. In 1920 the city's first financial daily, the Chicaf^o Journal of 
Commerce, was established. The Joseph Mcdill school of journal- 
ism, named after the founder of the Chicago Tribune, was opened 
as a part of Northwestern university in 1921, the Tribune under- 
writing any deficits for a period of years. 

Industry and Commerce. — Chicago's situation at the head of 
the most southwestern of the Great Lakes has given it great im- 
portance in trade and industry. The growth of its trade has been 
enormous. After the beginning of the 20th century, however, 
Chicago underwent an industrial and commercial transformation 
roughly parallel to that of the U.S. as a whole. The city’s para- 
mount position as a great market in the 19th century was associ- 
ated with the extractive industry of the U.S. economy of that day, 
and Chicago's trade consisted principally in the assembly and dis- 
tribution of the ravr crops and resources of fields and forests; its 
industries were mainly processing raw products, such as meat 
packing, woodworking, flour milling, tanning, etc. While these 
great industries remained important, Chicago’s leading position in 
regard to them, except in meat packing, disappeared, but this was 
made up many times by the growth of an intensive industriali.sm. 
The city made great strides as a centre of the iron and steel in- 
dustry, including many other products such as cement. The Calu- 
met steel and iron region south of the city made tremendous prog- 
ress after the founding of the steel city of Gary in 1906 just across 
the Indiana state boundary, and in manufacturing plants for heavy 
iron and steel products the Chicago region came to stand to the 
Pittsburgh, Pa., district — ^U.S. leading steel region — ^in the ratio of 
JO to 13, while the operations became more continuous in the Chi- 
cago district. 

The last years of the 19th century showed, however, an inevi- 
table loss to Chicago in the growth of Duluth, Minn., Kansa.s City, 
Mo., and other rivals in strategic situations. In piarticular, the 
struggle of the north aqd south railway lines in the Mississippi 
valley to divert grain and other freight to ports on the Gulf of 
Mexico caused great losses to Chicago. An enormous increase in 
the cereal trade of Philadelphia, Baltimore, Newport News, Va., 
and Norfolk, Va., was partly because of the traffic eastward over 
lines south of Chicago. The traffic of the routes through Duluth 
and Canada did not, indeed, represent actual losses, for the traffic 
was largely a new growth; but there was nevertheless a consider- 
able drain to these routes from U.S. territory which was once 
tributary to Chicago. Altogether the competition of the Gulf 
roads and the lines running southwest from Duluth had largely ex- 
cluded Chicago by 1899 (according to its board of trade) from the 
grain trade west of the Missouri river; its facilities for receiving 
and distributing remained nevertheless unequalled, aiqi it con- 
tinued practically to monopolize the traffic between the northern 
Atlantic seaboard and the central west. The city's position as a 
gateway for passing trade is indicated by the fact that one-eighth 
of the traffic of its railway terminals is through traffic. 

New York alone among U.S. cities has a greater trade. Chi- 



CHICAGO 


cago is the greatest railway centre, the greatest grain market, the 
greatest livestock market and meat-packing centre in the world 
and holds world primacy in a large number of smaller manufactur- 
ing industries. 

Chicago has never participated to a great extent in international 
finance. The collapse of the speculative boom of 1929 and the 
bankruptcy of the Insull utility investment corporations checked 
a promising growth of domestic finance and investment banking. 

Annual bank clearings for 1949 totalled $35,806,000,000, more 
than double the clearings of 1940. In April 1949 Chicago banks 
had loans and discounts of $i ,944,756, 000, deposits of $8,617,358,- 
000, cash resources of $2,263,468,000 and savings deposits of 
$1,755,152,000. 

The city’s wholesale trade was estimated in 1875 at $293,900,- 
000. In dollar value it reached a peak of $5,870,166,410 net sales 
disclosed by the census of distribution for 1929. In the ensuing 
depression money value declined greatly, physical volume to a 
lesser extent. I'he retail trade of the city reported by the census 
of 1949 amounted to $4,270,000,000 in net sales, the wholesale 
trade to $13,500,000,000. The Chicago board of trade remains the 
greatest speculative grain market in the world. 

The grain elevators are still among the sights of Chicago. They 
are enormous storehouses into which the grain is elevated from 
ships and cars, sorted into grades and reloaded for .shipment, all 
the work being done by machinery. Chicago’s direct foreign trade 
is mostly by rail through other ports, although vessels of less 
than i4-ft. draught come in from the Atlantic on special trade 
voyages. 

The Chicago industrial district, comprising the counties of Cook, 
Du Page, Kane, Will and Lake in Illinois and Lake in Indiana is 
the second largest in the United States. In 1950 the district had 
10,500 manufacturing establishments, 1,000,000 factory wage 
earners and produced goods valued at $11,000,000,000. In i937» 
during economic depression, the number of establishments was 
only 9,019. The number oif wage earners was 538»775 and the 
value of goods produced was $4,711,428,323. As many as 192,000 
families were on public relief rolls in Cook county at one time dur- 
ing the depression, at a monthly expen.se of $6,063,207. 

The value added by manufacture in the Chicago metropolitan 
area of the following products in 1947 included: food and kindred 
products $714,614,000; textile-mill products $3^,037,000; apparel 
and related products $222,905,000; lumber and products, except 
furniture, $35,144,000; furniture and fixtures $116,893,000; paper 
and allied products $122,656,000; printing and publishing indus- 
tries $498,878,000; chemicals and allied products $385,123,000; 
petroleum and coal products $181,044,000; primary metal indu.s- 
tries $678,036,000; fabricated metal products $4954.55, 000; ma- 
chinery, except electrical, $700,787,000; electrical machinery 
$624,389,000; transportation equipment $236,237,000; instru- 
ments and related products $123,221,000; and mi.sccllaneuus man- 
ufactures $172,746,000. The International Harvester company, 
succe$.sor to the McCormick Harvester company, is the largest 
manufacturer of agricultural machinery in the world and the West- 
ern Electric company holds the same position in the manufacture 
of telephone equipment. The Pullman company manufactures 
railway freight and passenger cars. Meat packing, for which Chi- 
cago is best known, is the greatest local industry. In the enormous 
stockyards (about 500 ac. in area) from two-thirds to four-fifths 
of the cattle and hogs received are killed and sent out in vanous 
forms of prepared meats and by-products (lard, fertilizers, glue, 
buttcrine, soap, etc.). About 2,525,000 people (32% women) were 
gainfully employed in the Chicago metropolitan area at mid-2oth 
century. This compared with 1,880,000 employed in 1939. Manu- 
facturing accounted for 43% of the total; wholesale and retail 
trade 21%; service establishments 12%; transportation, com- 
munication and public utilities 9%; finance 5%; and miscellan- 
eous 10%. 

Public Utilities. — ^The development of manufacturing in Chi- 
cago went hand in hand with an equally remarkable development 
of public utility services, without which Chicago’s industrialism 
would be impossible, for much of its factory industry is due to an 
abundance of cheap electric power, supplied by a highly efficient 


system of interconnected generating stations. The electrical output 
was 5,574,961,000 kw.hr. in 1929; in 1949, 11,987,651,000 kw.hr. 
There were 1,595,000 consumers of electric light and power 
in Chicago in the latter year. The company serving the incorpo. 
rated city consumed about 9,035,918 tons of coal annually and for 
condensing purposes alone pumped an average of 1,978,000,000 
gal. of water per day, more than the daily pumpage of the city 
water works. The local gas industry served more than 900,000 
consumers within the incorporated city and is interconnected by 
pipe lines with the natural gas fields of Texas and with producing 
plants and consumers within a wide radius of the city. It makes 
use of surplus by-product gases generated in the steel and iron 
industry. Telephonic communication is in almost univensal use 
by householders and by mid-century the work of converting the 
telephone system to the automatic switching type was virtually 
complete. 

Administration. — Chicago is governed under a general city 
charter law of Illinois of 1872, accepted by the city in 1876, but 
the charter has been amended in some minor particular at every 
biennial session of the Illinois state legislature since that date. 
The essential framework of government, however, remains as it 
was originally adopted, and the efforts of municipal reformers to 
institute a complete new system of local government have been 
defeated, even when submitted to a referendum of the voters. Al- 
though the government remains apt)arently archaic and highly com- 
plicated, it really works about as well as that of the average U.S. 
municipality, and the faults of municipal government and polirics 
in Chicago relate rather to the polyglot character of the population 
than to the form of government. Chicago remains a good ex- 
ample of the councilmanic form of municipal government, once 
almost universal in the U.S., but the legal and de facto powers 
and intluencc of the mayor have grown, even as the power of 
the presidential office has grown at the expense of congressional 
prestige and effectiveness in the federal government. A corniiion 
council consisting of one alderman from each of the 50 wards is 
elected quadrennially. It controls the budget, police, excise, city 
contracts and francliiscs. The latter arc subject to popular ref- 
erendum, however. The council confirms appointments by the 
mayor and may pass legislation by a two-thirds vote, in spite of 
his veto. The mayor, selected every four years, is the e.\eciilive 
head of the city. He appoints a cabinet, consisting of the heatb 
of city departments, but most city employees arc under a civil 
service law and arc removable only under processes and tribunals 
provided by that law. There arc several commissions in charge of 
city functions — such as the school board, the public-library board, 
the commission in charge of elections and that in charge of the 
Municipal Tuberculosis sanitarium. Administration of several 
Ijension funds for city employees is also committed to a number of 
commissions. 

Like most U.S. cities Chicago has a dual city and county govern- 
ment. Cook county, which contains Chicago, retains practically 
all of the extensive government functions of rural counties of tbo 
type which arose in Virginia and The southern colonies, and in 
w’hich the county was the real unit of local government. This com- 
plication of dual government in Cook county extends to the sub- 
urbs of Chicago, which have separate municipal organizations, 
while the county itself was kiid out after 1848 in town.ships, sonic- 
what on the New England town model. It was not until 1900 that 
the town organizations within the territory gradually annexed to 
the original village of Chicago were deprived of their polilif^^ 
structure and divested of governmental functions within the city 
and as laic as 1903 ten townships exercised taxing power witlmi 
the municipal area. A plan for the consolidation of local govern- 
ment was rejected by the people in 1920. In addition to the orig- 
inal duplications of government, new quasi-govemmental bodic^ 
were set up for special purposes and in some cases were grante 
police and tax powers. 

There are more than 400 distinct political units in Cook count), 
empowered to levy 600 different sorts of taxes. The average ^ ' 
izen of Chicago is under the jurisdiction of or in contact 
different kinds of governments. But in 1934 the voters j 
the consolidation of 22 formerly independent park districts, a 
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these great properties with annual budgets of many millions passed 
under a board of five appointed by the mayor. Formerly they were 
a species of independent principalities within the city. G^cials 
of some were appointed iy the governor of Illinois, some were 
elected by the ju^es of the courts, some by the voters of the dis- 
tricts. They had powers of police, taxation and debt incurment. 

In 1906 the archaic system of administering petty justice through 
the justices of the peace was abolished and a co-ordinated mu- 
nicipal court with numerous judges and a chief justice was estab- 
lished. The juridical system is complicated by the fact that the 
circuit court is a constitutionally established court of the state 
of Illinois. The superior, municipal and other special courts are 
created by statute. The sanitary district, practically an inde- 
pendent government in itself, with powers of tax levy and debt 
making, is superimposed over the territory of Chicago and Cook 
county. Both the state of Illinois and the federal government also 
ejctcnded the legislative and administrative regulation of industry 
and commerce, and maintain large staffs of officials in Chicago. 
I'he school board has been nominally separate from and almost in- 
cle])endent of the city government in its powers since 1857. The 
furest preserves adjacent to the city’s boundaries are also quasi- 
go\‘crnmental bodies exercising some sovereign powers. 

The initiative and referendum in local matters have been made 
po>sible by the state, and this power has been frequently exer- 
cised. Increases of the public debt are subject to popular vote, 
l)ut financial arrangements under such a complex system of govem- 
inent arc naturally loose and inefficient, co-ordinated budgeting 
heinc: virtually impossible. The grant of indef>cndent taxing power 
t(j t.0 many governmental bodies, in the Chicago area, as elsewhere 
in the U.S.. is one result of state constitutional limitations upon 
ilic public debt. Chicago, as a municipal corporation, is pro- 
hibited from incurring debt in exce.ss of 5% of the value of the 
property within the city. The inevitable result of such a rcstric- 
iion, whenever a great public necessity arose, was the creation of 
another taxing body not limited by pre-cxisling debt limits cover- 
m a given territory, within the jurisdiction of an existing gov- 
ernmental body. 

Finances. — ^'fhe budget for the city of Chicago proper for 1950 
called for the expenditure of $188,236,912, including $26,398,855 
hv the water department, $6,110,000 by the Municipal Tubercu- 
losis sanitarium, $5,215,000 by the public library board, $3,529iOOO 
1)\ llie board in charge of firemen’s pensions, $4,400,000 by the 
lnurd administering police pensions and $7,360,000 by the board 
in charge of pensions for other municipal employees. Other funds 
in the budget out of which a variety of expenses are met, such as 
police, lire department and street and bridge maintenance, arc 
the corporate fund of $81,329,663 and the debt service funds, 
:irnounting to $17,150,935. The .separate school-board budget 
totalled $129,217,692; the park budget, $19,188,718; county bud- 
pfi- $371.^46,365. In 1935 Chicago’s revenues were disorganized 
uiui sadly deficient as the result of the worst financial crisis in the 
city's history. The full effect of the economic depression of 1929 
.■'truck the city in the midst of a general reassessment of real prop- 
erty to adjust gross inequalities of tax burdens. Taxpayers re- 
fused or were unable to pay their taxes. Forty-one per cent of 
taxes due were delinquent in 1933. Teachers and other public 
employees went for months without pay. Subventions from the 
lederal government in the form of relief allotments and make- 
"urk grants helped the city tide over its crisis while rigid retrench- 
riicnis were instituted. During the crisis the city sold tax- 
anticipation warrants and practically lived on future revenues, the 
cullcclion of much of which was dubious. 

Transit Problems. — Chicago’s conspicuous failure as ft 
been in the lack of providing adequate rapid-transit facilities. 

At the mayor’s election in 1905 the successful political party 
stood for municipal acquisition of all roads. Meanwhile, under the 
^bitc Referendum act, the city in 1902 voted overwhelmingly for 
niunicipal ownership and operation (142,826 to 27,990) ; the legis- 
fJiture in 1903 by the Mcullcr law gave the city the requisite 
powers; the people accepted the law, again declared for municipal 
ownership, for temporary compulsion of adequate service^ and 
^Kainst granting any franchise to any company, by four additional 


votes dmilarly conclusive. At last, after tedious negotiations, 
a definite agreement was reached in 1906 assuring an early acqui- 
sition of all roads by the city. The issue of bonds for municipal 
railways was, however, declared unconstitutional that year. At 
the municipal elections of 1907 there was a complete reversal of 
policy; a large majority voted this time against municipA owner- 
ship in favour of leaving the working of the street railways in 
private hands and strengthening the powers of municipal control. 
For 20 years after 1907 the surface-car lines of Chicago were op- 
erated under unified management and rendered excellent service. 
The system was completely rebuilt, and that work led to the re- 
paving of the city, so that the coming of the automobile age found 
Chicago comparatively well-equipped for motor transport. But 
with the growth of the city and the congestion of the streets by 
motor traffic, transportation by surface electric railways became 
too slow to meet the demands of the population. In the meantime, 
the construction of elevated railway lines practically ceased, ex- 
cept for extensions outside the incorporated city limits where the 
political factor did not enter into calculations. But construction 
of a subway did not begin until Dec. 17, 1938, when boring of 8.75 
mi. of tube 40 to 50 ft. under State, Dearborn, Lake and other 
streets was begun. In two years the tubes were virtually com- 
pleted to their connections with the elevated system outside the 
congested districts, but construction of stations and equipment re- 
mained to be done. Money from the city’s accumulated traction 
fund was supplemented by a grant from the Federal Public Works 
administration to defray the cost of the project. The first unit 
— about four and three-fourths miles, mostly under State street — 
began operation in Oct. 1944. The second unit — the Milwaukee- 
Dcarbom, about four miles — ^was opened in 1951. 

Under the franchise arrangement of 1907 the city received 55% 
of the divisible net receipts of the surface lines — after payment 
of 5% on agreed capital, which with interest earned on the fund 
amounted to $47,518,060.66 Jan. 31, 1947. The city also has 
power to subject adjacent property to special assessments in aid 
of subway construction. When the 1907 franchise expired in 1927, 
no agreement was reached. 

The lines were operated under temporary agreements pending 
an adjustment of the conflicting claims and proposals. 

The Chicago Transit authority (C.T.A.) was created by act of 
the Illinois legi.slature, known as the Metropolitan Transit Author- 
ity act, approved April 12, 1945. By reason of this act, and proper 
municipal legislation, the C.T.A. on Sept. 30, 1947, acquired the 
properties of the Chicago surface and elevated railway lines. The 
authority functions as a semipublic body, publicly owned but pri- 
vately financed to the extent of $105,000,000 through the sale of 
bonds to private investors. It acquir^ an exclusive 50-year fran- 
chise from the city. 

The administrative agency of the C.T.A. is the Chicago Transit 
board, politically independent, and consisting of seven members 
who establish C.T.A. policy. The top operating officer of the sys- 
tem is the general manager. 

The C.T.A. lines at mid-2otb century comprised one of the larg- 
est local transit systems in the world, operating gasoline, diesel 
and trolley buses, streetcars, elevated and subway trains. C.T.A.’s 
operating territory included Chicago and 85 other municipalities 
in Cook county. Surface operations included 805.52 mi. of street- 
car routes, 540.64 mi. of diesel and gasoline-bus lines and 59.34 
mi. of trolley-bus lines. In 1949, 724,851,315 passengers were 
carried on these lines. 

The rapid-transit operations embraced 77.22 route mi. of ele- 
vated railroad and 4.9 route mi. of subway lines; 161,570,270 
passengers were carried in 1949. Motorbiises carried 100,196,9x0. 

Education and Charity* — ^The school board is appointed by 
the mayor. Since 1904 a merit system has been applied in the ad- 
vancement of teachers; civil service rules cover the rest of the 
employees. There are free evening schools. Vacation schools 
were begun in 1896. As far as possible the school buildings are 
kept open for school lectures and entertainments, servi^ as social 
centres; thus, a more adequate use is made of the large investment 
which they represent. 

In all the public schools, manual training, household arts and 
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economy, and commercial studies are a part of the curriculum. tion also occurred through an excess of births over deaths. Xhi» 
A department of scientific pedagogy and child study (1900) estimate for 1950 was about 500,000. 
seeks to secure a development of the school system in harmony The Chicago Housing authority is a niunicipal corporation, em. 
with the results of scientific study of children (the combination of powered by the state of Illinois, with five commissioners, servinir 
hand and brain training, the use of auditovisual methods, an elastic without pay as appointees of the mayor of the city sidiject to state 
curriculum during the adolescent period, etc.). Enrolment in the housing board approval, to build and operate public-housing proi. 
schools in Sept. 1950 totalled 380.610. The teaching staff num- ects in Chicago with federal, state and local funds and to aid in 
bered 131S65. In 1950 the sum of $5,786,177 was devoted to new clearing and redeveloping ^e city's blighted areas, 
school buildings. There were 47 high schools and 343 grade Partly because of the high percentage of youthful adults in the 
schools in that year, population of Chicago, drawn to the city from other lands and 

Hospitals, infirmaries, dispensaries, asylums, shelters and homes from the rural districts and smaller cities of the United States, the 
for the defective, destitute, orphaned, aged, erring, friendless and dwth rate of the city is among the lowest urban rates in the U.s 
incurably diseased; various relief societies; and associations that Births maintain a lead over deaths, so that the city has a suti- 
sift the good from the bad among the mendicant, the economically stantial, natural rate of increase of population, irrespective of 
inefficient and the viciously pauper represent the charity work immigration. The growth of Chicago has been remarkable even 
of the city. The most important charitable societies of the city for U.S, cities. Any resident of four-score years living in 1900 
are the United Charities of Chicago (1909), the United Hebrew had seen it grow from a frontier military post among the Indians 
charities (1857) and the Associated Jewish charities (1900). A to a great metropolis, fifth in size among the cities of the world, 
famous institution is Hull bouse, a social settlement of women. In 1828 what is now the business centre was fenced in as a jias- 
which aims at being a social, charitable and educational district lure; in 1831 the Chicago mail was deposited in a dry-goods box- 
centre. It was established in 18S9 by Jane Addams, who became the tax levy of 1834 $48.90, and a well which constituted the 

the head worker, and Ellen Gates Starr. It includes an art build- city water works was sunk at a cost of $95.50; in 1843 pigs were 
ing, a free kindergarten, a fine gymnasium, a creche and a diet barred from the town streets. Such facts impress upon one, as 
kitchen and supports classes, lectures and concerts. It has had a nothing else can, the rapid growth of the city, 
very great influence throughout the United States. History. — ^The river Chicago (an Indian name of incertain 

The major portion of social work in Chicago is performed by 38 meaning, but possibly from Ojibwa she-kag-ong, “wild onion 
general-welfare agencies, 24 general-health agencies, no hospitals place”) was visited by Louis Jolliet and Jacques Marquette in 167^ 
and 73 dispensaries, 55 infant-welfare centres, 34 agencies for and later by Rene Robert Cavellier, sieur de la Salle and others. It 
family relief and rehabilitation, 148 child-caring institutions, became a portage route of some importance, used by the French 
70 boarding clubs and hotels for men and women, 29 employ- in their ()assage to the lower Illinois country. In 1804 the United 
ment and vocational-guidance organizations, 60 homes and emer- States established Ft. Dearborn there. In 1812, during the Indian 
gency shelters for adults, 49 summer camps, 60 institutions for War of Tecumiseh. the garrison and settlers, who had abandoned 
civic, legal and protective work. There are also institutions for the fort and were retreating toward safety, were attacked and 
the shelter of abandoned and stray dogs, cats and other animals, overpowered by the .savages about 2 mi. S. of the fort. The fort 
The total financial outlay, public and private, for such work was was re-established and fitfully occupied until its final abandon- 
estimated by the Welfare council of metropolitan Chicago at $114,- ment in 1837. 

347,700 for 1948. One of the most important municipal undertak- When Cook county was organized in 1831, Chicago, then a tiny 
ings is the Municipal Tuberculosis sanitarium, erected after 1909, village, became the scat of justice. It became a town in 1833 and 
in which year a site of 164 ac, was acquired in the northwestern a city in 1837. By that time Chicago was confident of its future, 
part of the city. The federal government had begun the improvement of the har- 

Population^— Of the total population of Chicago as counted in hour, and the state had started the Illinois and Michigan canal. 
1940, 672,705 out of a total of 3.396,808 were foreign-born im- There was a federal land office also, and the land speculator and 
migrants, 2,441,859 of native white and of mixed parentage, town promoter had opened a chapter of history more picturesque. 
277,731 Negro and 4,513 were of other races including Chinese, albeit sordid, than in any of the old French days. The giant 
Japanese and American Indian. The effect of the restrictive im- growth of the lake trade had drawn attention before railway con- 
migmtion laws enacted after World War I was notable in the pop- nection was secured with the east in 1852, making progress even 
ulation of Chicago. A heavy influx of native-born white popula- more rapid thereafter. During the Civil War a large prison camp 
tion from the farms and smaller cities, the growth of the Negro for Confederate prisoners. Camp Douglas, was maintained at Chi- 
population and an increased influx of Mexicans, not subject to the cago. In 1870 the city had 306,605 inhabitants and was already a 
quota restrictions imposed upon Europe and the eastern hemi- commercial centre of immense imporUnce. In 1871 it suffered a 
sphere, had discernible effects, but the business and political life of terrible calamity. On Oct. 8 a fire broke out near the lumber dis- 
the city remained influenced by national and racial blocs. There trict on the west side. Two-thirds of the city’s buildings were 
are about 42 nationalistic and racial organizations of one kind or wood, and the summer had been excessively dry, while to make 
another which maintain secretariats in the business district, and conditions worse a high and veering wind fanned the flames. The 
many others with headquarters in outlying parts of the city. The conflagration leaped the river to the south and finally to the north 
larges^ most completely organized and politically influential na- side, burned over an area of three and one-third miles, destroyed 
Uonalistic groups arc the Germans and Irish — ^very much “Amcr- 17,450 buildings and property valued at $196,000,000 and ren- 
icani^d” and losing cohesion — Poles, Swedes, Czechs, Italians, dered almost 100,000 people homeless; 250 lost their lives. The 
Yiddish-speaking Jews. There are still approximately 40 or more flames actually travelled two and one-fourth miles in an air line 
lan^ges spoken in Chicago, and many sections of the city are to within six and one-half hours. Thousand of persons, fleeing be- 
all intents and purposes foreign quarters, but the process of as- fore the flames and firebrands, sought refuge on the shore and 
similation made the city much more homogeneous than it was at even in the waters of the lake. Robbery, pillage, extortion, orgies 
the beginning of the 20th century. In 1920 the Negro population and crime added to the general horror. In the south side the fire 
was X09,594i increase of 148.5% over the preceding census, was checked on the 9th by the use of gunpowder; in the north 
The influx of Negroes was due to the demand for unskilled labour, (where the water works were early destroyed) it had extended al- 
espedally in the packing industry, during World War I, when most to the prairie when rainfall finally ended ite ravages, after 
European immigration was .slight. A shortage of housing facilities about 27 hr. of destruction. A vast system of relief was organw^ 
for th«c Negro labourers was one of the underlying causes of the and received generous aid from all parU of the world, 
race riots of 19^9* The Negro influx slackened during the in- The money contributions from the United States and abroad 
dustrial depression of 1920-21, to be resumed in 1923, but in the were $4,996,782; of this, foreign countries contributed nearly 
depression years it again declined. Negroes continued to come to $1,000,000 (England half of this). These funds, which were over 
Chicago throughout the decade 1940-50. Increases in the popula- and above gifts of food, clothing and supplies, were mad^ ^ 
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DOWNTOWN CHICAGO AND A VIEW OF THE UNION STOCK YARDS 


1. Michigan avenue, looking north toward the olook tower of the Wrigley 
building (second building left), across the avenue from the Tribune 


2. La Salle street. In the financial district. In the background Is the Board 

3. A view along Michigan avenue. The low building at the right li the Art 

Institute 
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4. The “gold coast" residential section of downtown Chicago, and Oa • 

5. CatS^pens at the Union Stock Yards in Chicago 

riod before sale on the open market. There are approximately 
pens In the yards for the housing of livestock. .-irMnoe Into l-••‘• 
. Six of the bridges spanning the Chicago river near Its antrano 
Michigan. In centre background is the Merchandise wa 
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till the close of 1876 Out of them temporary homes were pro- 
vided for nearly 40,000 people; barracks and better houses were 
erected, workmen were supplied with tools and women with 
sewing-machines; the sick were cared for and the dead buried; 
and the poorer classes of Chicago were probably never so com- 
fortable as during the first two or three years after the fire. The 
rebuilding of the city was accomplished with wonderful rapidity. 
The business district was largely rebuilt within a year, and within 
three there were few scars of the calamity. Wood was barred 
from a large area, and a new Chicago of brick and stone, larger, 
finer and wealthier, had taken the place of the old. Business and 
population showed no setback in their progress. The solidity and 
^)ermanence of this prospKJrity were confirmed during the financial 
panic of 1873, when Chicago banks alone, among those of the large 
cities of the country, continued steadily to pay out current funds. 

In its later history Chicago became a storm centre of labour 
troubles, some of them of especially spectacular character. There 
were great strikes in the packing industry in 1886, 1894 and 1904. 
Hut more noteworthy are the railway strike of 1894 and the unsuc- 
cessful teamsters’ strike of 1905. The former began in the works 
of the Pullman Car company, and its leader was Eugene Victor 
Debs. When the contentions of the Pullman employees wxrc 
taken up by the American Railway union, the strike immediately 
extended to tremendous proportions. Chicago, as the greatest 
railway centre of the country and the home of the strike, was 
naturally the seat of the most serious complications. There was 
much rioting and destruction of property, and the railway service 
was completely disorganized. Pres. Grover Cleveland, on the 
pound of preventing obstruction of the mail service, and of pro- 
tecting other federal interests, ordered a small number of federal 
troops to Chicago. Gov. J. P. Altgeld denied the inability of the 
sUte to deal with the difficulty, and entered a strong protest 
against federal interference; but he did nothing to put down the 
disorder. Federal troops entered the state, and almost immedi- 
ately the strike collapsed. The high officials of the Railway union, 
for ignoring a court injunction restraining them from interfering 
with the movement of the mails, were imprisoned for long terms 
for contempt of court. 

Out of the strike in the McCormick works in 1886 there sprang 
another famous incident in Chicago’s history. The international 
anarchists of Chicago had been organized in groups almut two 
years earlier, and were very active. They were advocating a **gen- 
eral strike” for an eight-hour day, and the tense excitement among 
the labourers of the city, because of the McCormick strike, in- 
duced unusually extreme utterances. There was a riot at the Mc- 
Cormick works on May 3, in which several men w’cre killed by the 
police. An anarchist meeting was called for the next day at the 
Ua>inarket, a square in Randolph street, and when the authorities 
judged that the speeches were too revolutionary to be allowed to 
continue, the police undertook to disperse the meeting. A bomb 
was thrown, and many policemen were injured, seven fatally. 
No p^'^son could be proved to have thrown the bomb, or to have 
been directly implicated in its throwing; but on the ground that 
they were morally conspirators and accomplices in the killing, 
because they had repeatedly and publicly advocated such acts 
against the servants of government, 7 anarchists were con- 
demned to death. An application to the United States supreme 
Court for a writ of error was unanimously refused. 

Four were hanged, one committed suicide, two had their death 
sentenre commuted to life imprisonment; an eighth was sen- 
tenced to imprisonment for 15 years. Governor Altgeld in 
J893 pardoned the three in prison on the ground that the 
juty was “packed” and consequently incompetent, that no 
evidence connected the prisoners with the crime and that the 
Presiding judge was prejudiced (see an article by Judge J. E. 
Gary, who presided at the trial, in the Century Magaxine [April 
i%|). 

Chicago remained essentially a union town. Organization of 
Unskilled workers gained after 1936, causing one bitter riot with 
len deaths in 1937. After World War I the effect of the 
8*^aler mechanization of industry, the increased productivity of 
^bour, the immigration restrictions and the maintenance of high 


wage nta without strikes was evidenced in greater industrial 
tranquillity. In the building trades, however, labour unionism 
remained a powerful factor, despite a great deal of faction and 
many charges of corruption and of collusion between labour 
leaders and gangsters pursuing unlawful avocations. A later phase 
of trade-union organization was the extension of unionism among 
small merchants and shopowners, for purposes of price mainte- 
nance and limitation of competition. The extension of this form 
of organizadon was linked with bombing, terrorism and extor- 
tion, but the greater part of the trade-union movement in Chicago 
was not affected by such methods. 

The 400th anniversary of the discovery of America was com- 
memorated by the World’s Columbian exix>sition held at Chicago. 
The site was in Jackson park and the adjoining Midway, and in- 
cluded 686 ac., of which 188 were covered by buildings. On Oct. 
21, 1892 — corresponding to Oct. 12, 1492, O.S. — ^the grounds 
were formally dedicated, and on the following May x, opened to 
the public, continuing open for six months. The number of paid 
admissions was 21,500,000; of total admissions, 27,539,521. The 
buildings, planned by a commission of architects, of whom John 
W. Root and Daniel H. Burnham of Chicago were responsible for 
the general scheme, formed a collection of remarkable beauty. 

Forty years later Chicago threw open the gates of its second 
international exposition, A Century of Progress, celebrating the 
centennial of the incorporation of the municipality. In the 1933 
period the paid attendance was 22,320,456 and in 19^4, 16,314480. 
Bold experimental architecture and startling effects in colour and 
lighting were the dominant features of the exposition, which laid 
emphasis upon scientific and technological development. The 
success of the exposition in the midst of a world-wide depression 
had a stimulating effect upon the city’s morale as well as its 
business. 

In the late ’90s the city began a great civic awakening. A 
civil service system was inaugurated in 1895. The salaries of the 
councilmen were raised with good results. Numerous reform asso- 
ciations were started to rouse public opinion, such as the Citizens’ 
Association of Chicago, organized in 1874, the Civic federation 
(1894), the Municipal Voters’ league (1896), the Legislative 
Voters’ league (1901), the Municipal Lectures association 
(1902), the Referendum League of Illinois (1901), the Civil Serv- 
ice Reform Association of Chicago, the Civil Service Reform 
Association of Illinois (T902), the Merchants’ club, the City 
club (1903), Law and Order league (1904) and Society of 
Social Hygiene (1906); and many of the women’s clubs took an 
active part. They stood for effective enforcement of the laws, 
sanitation, pure food, public health, the improvement of the 
schools and the widening of their social influence and (here espe- 
cially the women’s clubs) aesthetic, social and moral progress. 
The Merchants’ club reformed the city’s bookkeeping, and se- 
cured the establishment (1899) of the first state pawnbrokers’ 
society. The Civic federation demonstrated (1896} that it could 
clean the central streets for little more than half what the city was 
paying (the city later saved the difference); it originated the 
movement for vacation schools and other educational advances, 
and started the Committee of One Hundred (1897), from which 
sprang various other reform clubs. The Municipal Voters’ league 
investigated and published the records of candidates for the city 
council, and recommended their election or defeat. Moreover, a 
municipal museum was organized in 1905, mainly supported by 
private aid, but in part by the board of education, in order to 
collect and make educational use of materials illustrating munic- 
ipal administration and conditions, physical and social. 

The reform movement in its various phases came to its full 
tide under the administration of Carter H. Harrison, Jr., who was 
elected to his fifth term in 19x1, thereby quailing his father’s 
record of elections to the highest office within the gift of the 
people of the city. In 1912 State’s Attorney John E. W. Wayman 
closed the city’s tolerated vice district, and it was not allowed to 
operate thereafter. 

With the adoption of the prohibition amendment to the federal 
constitution in Jan. 1919, and the flocking to the city of many 
adventurous characters attracted by the building boom and the 
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prosperity following the war, there was a growth of violent crime 
in Chicago. The huge profits of the illicit liquor trade led to the 
organization of powerful criminal gangs to exploit the traffic, and 
competiton between these organizations led to murder and ban- 
ditry, which attracted world-wide attention. The most notorious 
gang leader of this period was A 1 C*$carface ’0 Capone. 

Growth of the gang system coincided with an era of spoils poli- 
tics under Mayor William Hale Thompson, Republican (1915-23 
and 1927-31). The reformist interlude of Mayor William E. 
Dever, Democrat (1923-27) did not abate growing disorders. In 
1931 Chicago returned to its normal Democratic moorings under 
Mayor Anton J. Cermak, a machine politician but a man of force- 
ful character who began a cleanup of the city. He was shot by a 
criminal anarchist who was attempting to kill President-elect 
Franklin D. Roosevelt and hit Cermak by mistake at Miami, Fla. 

Cermak died March 6, 1933, but his organization remained 
firmly entrenched under Mayor Edward J. Kelly, Democrat. Re- 
peal of national prohibition in 1933 followed by vigorou.s police 
and court offensives for a brief time quelled the organized criminal 
elements. 

Under the centralized regime introduced by Cermak, Chicago 
politics, long a quasi-tribal and feudal system under ward and dis- 
trict leaders, developed along the lines of Tammany in New York 
—domination by a powerful organization brooking no rebellion 
within its ranks. In this change Chicago witnessed the passing of 
the last of its frontier-town characteristics, which persisted for a 
century. 

Kelly, together with “Pat” Nash, built the Cermak political 
machine into one of the most powerful vote-getting organizations 
in the country. Kelly became strong enough, with the help of the 
bosses of other cities, to defeat the nomination of Henry A. Wal- 
lace as vice-president in 1944 and nominate Harry S. Truman, 
paving his way to the presidency. 

Lawlessness, which flourished gangland style during the pro- 
hibition era, continued on the same violent scale. In 1947 Chicago 
had another mild reform when Kelly stepped out as mayor and 
another Democrat, Martin H. Kennelly, a prominent businessman, 
took over as mayor. 

Nash had died and Kelly went into nominal retirement from 
politics before his death in 1950. His successor as head of the 
powerful Democratic machine was Jacob M. Arvey, an attorney 
who had risen in party ranks under the Kelly regime. 

Because of its central location, Chicago has been the United 
States’ most famous convention city and the scene of much na- 
tional political history. Lincoln (i860), U. S. Grant (186S), 
James A. Garfidd (1880), Cleveland (1884 and 1892), Harrison 
(1888), Theodore Roosevelt (1904), William Howard Taft 
(1908), Warren G. Harding (1920) and F. D. Roosevelt (1932, 
1940) were all nominated for president in Chicago in addition to 
a number of unsuccessful candidates nominated in stirring con- 
ventions. 

Bzbuooeafhy. — ^Annual Reports of city departments, school board, 
park commissioners, etc; Reports of the Bureau of the Census; files 
of the Chicago press; Report^ of the Committee on Co-ordination of 
Chicago Railway Terminals, engineers’ reports on Chicago traction 
situation; corporation statements of public utility companies; Reports 
of the Chicago Board of Trade ; documents in the Municipal Reference 
Library of Chicago; A. T. Andreas, History of Chicago (1884-86); R. 
Blanchard, Discovery and Conquest of the Northwest with the History 
of Chicago (1898-1903); J. Kirkland, Story of Chicago (1893); issues 
of the Fergus Historical Series (1876 ff,); S. E. Sparling, Municipal 
History and Present Organization of the City of Chicago (1898) ; T. J. 
Riley, A Study of the Higher Life of Chicago (1905). Periodical litera- 
ture contains a vast amount of information on Chicago’s progress and 
conditions that is elsewhere unobtainable; exact references may be 
obtained in Poole’s Index to Periodical Literature and Reader*s Guide 
to Periodical Literature, (L. H. L. ; F. F. Rx.) 

CHICAGO, BURLINGTON £ QUINCY RAILROAD 
COMPANY, popularly known as the “Burlington route,” 
incorporated in Illinois Feb. 12, 1849, as the Aurora Branch 
Railroad company, and adopted its pre.sent name Feb. 14, 1855. 
The railroad commenced operation in 1850 over 12 mi. of track 
between Aurora, 111 ., and West Chicago. Thereafter, by con- 
struction and by acquisition of other lines, it grew to about 9,000 
mi., extending from Chicago and St. Louis, Mo., to Minneapolis, 


Minn., Omaha, Neb., Kansas City, Mo., Denver, Colo., and Bill, 
ings, Mont. More than 97% of the capital stock of the Burling, 
ton is owned in equal parts by the Northern Pacific and Great 
Northern railways, with which it connects at St. Paul, Minn., and 
BiUings to form through routes to the Pacific northwest. The 
Burlington, in turn, controls the Colorado and Southern railway, 
which provides a rail route from Wyoming to the Gulf of Mexico! 
The Burlington system, including the Colorado and Southern and 
subsidiaries, totals about 11,000 mi. in 14 states. 

In 1951 the company, excluding its interest in subsidiary com- 
panies, had an investment in railway operating property of about 
$626,000,000 and $171,000,000 of funded debt and $171,000,000 
par value capital stock outstanding. 

The railroad was handling more than 50,000,000 tons of com- 
mercial freight each year, of which approximately 40% was mine 
products, 20% agricultural products, 5% livestock and animal 
products, 5% lumber and forest products and 30% manufactures 
and miscellaneous freight. 

It carried 4,038,511 passengers during 1950 besides a he.^vy 
commutation traffic in Chicago suburban territory. On April 9, 
1934, the Burlington inaugurated America’s first diesel-powered 
streamline train, the “Zephyr.” 

CHICAGO, MILWAUKEE, ST. PAUL AND PA- 
CIFIC RAILROAD CO!MPANY. The Chicago, Milwaukee, 
St. Paul and Pacific Railroad company, incorporated March 31! 
1927, was organized under the laws of the state of Wisconsin in 
order to take over the properties of the Chicago, Milwaukee and 
St. Paul Railway company, a Wisconsin corporation (organized 
May s, 1863, as the Milwaukee and Saint Paul Railway company, 
“Chicago” having been added to its name Feb. ii, 1874), after 
receivership and mortgage foreclosure proceedings, culminating 
in sale of the property on Nov. 22, 1926; and reorganized after 
bankruptcy by amendment of charter but without change of name, 
effective Dec. 1, 1945. 

The company’s history from its early days on records the ac- 
quisition of smaller lines until a system developed, extending 
from Chicago and Milwaukee, Wis., to Saint Paul, Minn., Kansas 
City, Mo., Omaha, Neb., and many points in the states of Wis- 
consin, lovira, Minnesota, North Dakota and South Dakota. On 
Jan. I, 1913, it acquired the property of its subsidiary, the Chi- 
cago, Milwaukee and Puget Sound Railway company, which op- 
erated 2,081 mi. of road, including branch lines, extending from 
Mobridge, S.D., to Seattle and Tacoma, Wash. Subsequently, 
other lines were acquired, including the Idaho and Washington 
Northern railroad. Big Blackfoot Railway company, Tacoma 
Eastern Railroad company, Puget Sound and Willapa Harbor 
Railway company, Seattle, Port Angeles and Western Railway 
company, Bellingham and Northern Railway company, Milwaukee 
Terminal Railway company, Gallatin Valley Railroad company 
and Chicago, Milwaukee and Gary Railway company. The prop- 
erties of the Chicago, Terre Haute and Southeastern Railway com- 
pany (known as the Terre Haute), which had been operated by 
the Milwaukee or its predecessors since July i, 1921, under a 
999-year lease, were conveyed to the Milwaukee company by deed 
dated Dec. 31, 1948. On Dec. 31, 1950, the company operated 
10,671 mi. of railroad, of which 9,843 were solely owned, 165 
jointly owned and 663 operated under trackage rights. It operated 
in the states of Idaho, Illinois, Indiana, Iowa, Kansas, Michigan, 
Minnesota, Missouri, Montana, Nebraska, North Dakota, South 
Dakota, Washington and Wisconsin. The company on that date 
owned 838 steam, 60 electric and 232 diesel-electric locoinotive.H; 
58,787 freight-train cars; 1,119 passenger-train cars, 13 rail-motor 
cars; i tugboat; 5 car barges; and 3,375 units of company service 
equipment. (J. W. Ss.) 

CHICAGO, ROCK ISLAND AND PACIFIC RAD^* 
ROAD COMPANY, a U.S. railroad extending from Chicago, 
111., westward, northwestward and southward. It dates from a 
special act of the Illinois state legislature, approved Feb. 27» 
and amended Jan. 27, 1851. Construction began in Chicago Oct. i> 
1851, and the first train ran from Chicago to Joliet, 111 ., a distance 
of 40 mi., on Oct. 10, 1852. The road reached the Mississff 
river on Feb. 22, 1854, and there was constructed there the nrs 
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bridge over that river between Rock Island, RL, and Davenport, 
la., which was opened on Sept, i, 1854. 

At the close of 1950 the Rock Island comprised about 8,000 mi. 
running through 14 middle western states, and extending from Chi- 
cago to Denver and Colorado Springs, Colo., and Santa Rosa, 
N.M., and from St. Paul, Minn., to Fort Worth, Dallas and Hous- 
ton. Tex., with lines into St. Louis, Mo., Memphis, Tenn., Kansas 
City, Mo., Omaha, Neb., Des Moines, la., Oklahoma City, Okla., 
1'ol^a, ^n., Eunice, La., and the principal Mississippi valley 
centres. The total capitalization of all the Rock Island lines as of 
Dec. 31, 1950, was approximately $295,436,542, including $211,- 
409,442 of capital stock. The railroad on that date was largely 

dicselized. 

CHICAGO, THE UNIVERSITY OF, an institution of 
higher learning in Chicago, III, founded in iSgi and opened 
Oft. 1892; privately supported, coeducational. Though orig- 
inally established as a Baptist university, requirements for 
Fa[)iist membership on the board of trustees were progressively 
relaxed by the Northern Baptist convention, and the university 
is now nondenominational. Its presidents have been William 
Rainey Harper (Sept. i8, 1890-Jan. 10, 1906), Harry Pratt 
Jiidson (Feb. 20, 1907-retired Feb. 20, 1923), Ernest DeWitt 
Burton (July 12, 1923-May 26, 1925), Max Mason (Oct. i, 
i():5-rcsigned May 7, 1928), Robert M. Hutchins (July i, 1929- 
june 30, 1945) and Ernest C. Colwell (June 30, 1945-June 30, 
Hutchins’ title w»as changed by trustee action to that 
of tliancellor in 1945. He resigned on Dec. 19, 1950 to become 
associate director of the Ford foundation and was succeeded as 
chancellor by Lawrence A. Kimplon on April 12, 1951. 

(irowlh of the university in facilities, program and influence 
wa> rapid, largely because of the combination of John D. Rocke- 
feller. its founder, who provided liberal and consistent financial 
support, and Harper, who had original educational ideas and en- 
thiKsiasm. Harper gathered a distinguished faculty, including nine 
pre>idents of colleges and universities, so that from the start the 
university was eminent in research and advanced study. 

Harper's educational organization continued without essential 
change until 1930 when the “Chicago plan’' was adopted, 'fhe 
college of the “Chicago plan” became a two-year unit concerned 
with general education, much as Harper had conceived the func- 
tion of the junior college he established in the university in 1891. 
The college broke largely with academic tradition in that it es- 
tnblislied general courses a year in length and abolished credit 
arcumulation, the student meeting the requirements by passing 
comprehensive examinations which he could take, without regard 
to time spent in class, whenever he was able. 

In 1942, after five years of experimentation in University High 
school, the collegiate work was relocated. Students were admitted 
at the end of the sophomore year of high school for a program 
normally requiring four years; upon its completion they received 
the bachelor’s degree. This relocation, the complete emphasis of 
the college on general as opposed to specialized education and the 
awarding of the bachelor’s degree two years earlier than in con- 
ventional colleges aroused considerable controversy among edu- 
cators of the country. Students in the college must satisfy re- 
quirements by passing 14 comprehensive examinations or being 
excused through the placement tests given upon entrance to de- 
termine the educational achievement of each student in relation 
to the college definition of general education. 

With the relocation of the college, the program for work for 
the master’s degree became a three-year program in one of the 
four divisions or in certain of the professional schools. 

An administrative reorganization also was made in 1930, estab- 
lishing largely the present university organization: the college; 
jour divisions--^the physical, biological and social sciences and the 
humanities; six professional schools — ^business, ^vinity, law, 
horary science, medicine and social service administration; ^e 
hbrar>' (with 24 departmental units); the press; and university 
cxienfeion (for study off-campus, at a downtown centre and 
! “rough correspiondence). This grouping includes the Oriental 
^ostitute, engaged in research on earlier civilization; Yerkes ob- 
servatory, Williams Bay, Wis. (whose astronomers also staff, 


under a co-operative agreement, the University of Texas’ McDon- 
ald observatory, Mt. Locke, Tex.); the laboratory schools 
(nursery, elementary and high school through the tenth grade) ; 
an orthogenic school and three institutes — for study of metals, 
for nuclear studies, and radiobiology and biophysics, established 
in 1945. Much of the research and advanced study is conducted 
through interdivisional and interdepartmental committees; for 
example, the committee on cancer includes 15 departments and 
2 institutes. The University of Chicago Press, oldest in con- 
tinuous publication in the country, publishes 25 learned journals 
and an average of about 50 books a year. 

The university is located approximately eight miles south of the 
downtown section of Chicago, with frontage for three-fourths of 
a mile on both sides of the Midway Plaisance, which links Jackson 
and Washington parks. The campus of 1 10 ac. has about 85 build- 
ings, most of which are collegiate Gothic in architectural style 
and grouped in quadrangles. Newer buildings, however, are de- 
parting from the Gothic style, though general uniformity is main- 
tained with limestone exteriors. In addition to the building dur- 
ing Harper’s administration there was extensive construction 
during the period 1924-32, which trebled floor space, and follow- 
ing World War II, in which new hospitals, the administration 
building, the accelerator building (housing a 4 50,000 ,ooO'CV syn- 
chrocyclotron and a 100,000,000-ev betatron) and laboratories for 
the new institutes in nuclear energy, radiobiology and biophysics, 
and metals were the principal units. The plant of the university 
had a book (cost) value of $57»3iS478 as of June 30, 1950. 

Harper's plans for the university were made possible by the 
generosity of John D. Rockefeller, who personally gave a total of 
$34,708,000 from 1890 to 1910. In addition, the foundations 
which he established had provided, through June 30, 1950, more 
than $49,700,000 and John D. Rockefeller, Jr., has made per- 
sonal gifts of about $5,800,000. The university, however, has had 
thousands of other donors and has had large support particularly 
from Chicago citizens. From 1890 through June 30, 1950, gifts 
from all sources aggregated $171,621,233, of which $90,782482 
had been received during the 21 years of Chancellor Hutchins* 
administration. Endowment on June 30, 1950, was $70,972,026. 
Expenditures under the university regular budget for 1949-50, 
comprising continuing educational and research activities, were 
$16,566,019; for auxiliary enterprises (residence and dining halls, 
international House, press, bookstore, etc.), $3,970,397. W^ith 
the restricted expendable funds section of the bu^et, represent- 
ing gifts for designated current purposes and for nonprofit con- 
tracts with the U.S. government for research, instruction and 
management, the consolidated budget expenditures totalled $42,- 
425,735 for the 1949-50 fiscal year. The peak number of students 
enrolled in the university was in 1946-47 when there were 14432 
different students. The second largest year was 1929-30, with 
a total of 14,245 different students. For 1949-50, this figure was 
12,316. (W. V. M.) 

CHICAGO ACADEMY OF SCIENCES, THE, an insti- 
tution organized at Chicago, 111 ., on Jan. 13, 1857, “to promote 
and diffuse scientific knowledge,” and one of the oldest scholarly 
bodies existing in Illinois. The collections of the academy, con- 
sidered at the time among the most valuable in the United States, 
were in the Chicago fire of 1871. 

With the erection of the new building in Lincob park in 
1893 by Mathew Laflin, a new impetus was given to the estab- 
lishment of a fine scientific museum. Exhibits featuring the wild 
life, flora and physical characteristics of the Chicago region were 
opened daily to the public. (H. K. G.; X.) 

CHICAGO AND NORTH WESTERN RAILWAY 
COMPANY, comprising 7,923 mi. operated as of Dec. 31, 1950, 
in Illinois, Iowa, Nebraska, Wyoming, Wisconsin, Michigan, Min- 
nesota, South and North Dakota. It owned (1950) 736 steam 
locomotives and 336 diesel-electric power units, not including 6 
diesel-electric power units jointly owned with the Union Pacific 
railway; i,x79 passenger-train cars; and 45>i7i freight-train cars. 

The balance sheet, as of Dec. 31, 1950, showed investment in 
property, less depreciation and amortization, of $366,848,t57, b- 
vestments inclutfing capital and other reserve funds and sinMng 
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funds of $78,447,814 and total assets of $512,844,979. Capital 
stock consisted of $81,554,400 common and $91,390,300 preferred. 

Its funded debt held by the public was $177472,669. The In- 
terstate C'ommerce commission’s bureau of valuation repotted, 
as of Dec. 31, 1949, that cost of reproduction less depreciation, 
value of lands and rights, working capital and material and sup- 
plies aggregated $728,512,485. Gross operating revenue, for X950 
was $188,901,154 and net railway operating income was $9,132,- 
717. It was the first railroad to operate into the city of CMcago, 
commencing in Oct. 1848, and expanding from that date to its 
present proportions. 

CHICAGO HEIGHTS, a city of Cook county, 111., U.S., 
on federal highway 30, 28 mi. S. of Chicago. It is served by the 
Chicago and Eastern Illinois, the Chicago, Milwaukee, St. Paul 
and Pacific, the Elgin, Joliet and Eastern, the New York Central, 
Baltimore and Ohio Chicago terminal and the Chicago Heights 
Terminal Transfer railways. In 1900 the population was 5,100; 
in 1920, 19,653; in 1940, 22,461; and in 1950, 24,369 by the fed- 
eral census. 

Chicago Heights is an important industrial centre, manufactur- 
ing chemicals, alloy and steel products, glass specialties, roofing, 
textiles, school supplies, fertilizers, paints and various other com- 
modities. The city was incorporated in igoi. 

CHICAGO SANITARY AND SHIP CANAL, in the 
United States, is an engineering development of special importance 
to the city of Chicago and surroun^ng districts. It was first 
opened in 1900 and the cost of construction with improvements 
has been about $70,000,000. Before the construction of the canal 
Chicago discharged sewerage into Lake Michigan, which was also 
the .source of the water-supply. Such serious contamination re- 
sulted that ultimately the extension of water intake pipes for a 
distance of 4mi. out into Lake Michigan failed to avoid dangerous 
pollution. 

A few miles west of the city, a low limestone ridge mark.s the 
division of the watersheds lea^ng to the Des Plaines and Chicago 
rivers. The Des Plaines, to the west of the ridge, flows south- 
west to the Illinois river and thence to the Mississippi river. The 
Chicago river, to the east of the ridge, normally drains into Lake 
Michigan. A canal channel was dug through the ridge by which 
the Chicago was connected with the Des Plaines river and at the 
same time the flow in the Chicago river was reversed from cast 
to west. The sewage of the city is collected in great central 
city mains, passed through sewage treatment plants and the puri- 
fied effluent turned into the canal and carried down to the Gulf 
of Mexico. The canal is 34mi. long, 160ft. wide and 24ft. in 
depth. In 1939 an average of 1,500 cu.ft. per second was being 
drawn from Lake Michigan to carry away the drainage of Chi- 
cago. Another phase of the project, completed in 1933, was the 
creation of an all-water route with a minimum depth of 9ft. be- 
tween the Great Lakes and the Gulf of Mexico. 

CHICANE, the pettifogging subterfuge and delay of sharp 
law-practitioners, also any attempt to gain unfair advantage by 
petty tricks. A more common English form of the word is “chi- 
canery.” Chicane was also used until recent years as a term in 
the game of bridge for the points a player might score if his hand 
contained no trumps. Chicane is no longer scored, but the term 
is still used. The word is French, derived either from chaugdn, 
Persian for the stick used in the game of polo, still played on 
foot and called chicane in Languedoc (c/. the military use of 
chicaner, to take advantage of slight variations in ground), or 
from chic, meaning little or petty, from the Spanish chico, small. 

CHICHA, a fermented liquor resembling beer made by the 
natives of South America from Indian com. 

CHICHELEY, HENRY (i364'-‘M43)» English archbishop, 
founder of All Souls coUege, Oxford, was born, the son of a yeo- 
man, at Higham Ferrers, Northamptonshire. He seems to have 
passed from Winchester college to New college, Oxford, where he 
took his B.A. in 1392. He was then ordained sub-deacon, but he 
already held the living of Llanvarchell, In the diocese of St. Asaph. 
About 1394 he went up to London to practise as an advocate in 
the principal ecclesiastical court, the court of arches, and from that 
time an eztxaordinary number of posts fell to him. In 1396 he 


was presented to the rectory of St. Stephen’s, Walbrook, and, being 
ordained deacon and priest later on in the year, he was made arcl^ 
deacon of Dorset in X 397 > &nd in X399, canon of the collegiate 
church of Abergwili, North Wales. In Feb. 1402, he was allowed to 
use a bull of the pope “providing” him to the chancellorship of 
Salisbury cathedral and canonries in the nuns’ churches of Shaftes- 
bury and Wilton, and in Jan. X402-3 he became archdeacon of 
Salisbury. In May 1404, Boniface IX. provided him to a prebend 
at Lincoln, notwithstanding that he already held prebends at Sails- 
bury, Lichfield, St. Martin’s-le-Grand and Abergwili, and the living 
of Brington. 

In July 1405, Giicheley began his diplomatic career by a mission 
to the new Roman pope. Innocent VII., who was professing his 
desire to end the papal schism by resignation, if his French rival 
at Avignon would do likewise. In 1406 he was appointed to treat 
for peace with the French king, and in the following year he was 
sent to the new pope, Gregory Xll., to end the schism. The pope 
provided him to the bishopric of St. David's and gave him a bull 
granting him the right to hold all his benefices with the bi.shopnc. 

In Jan. 1409, Chicheley was chosen by the convocation of 
Canterbury to attend the Council of Fisa, which withdrew obedi- 
ence from both existing popes and in June elected a new po|)e. 
Chicheley now became the subject of a leading case, the court of 
king’s bench deciding, after three successive terms, that he could 
not hold his previous benefices with the bishopric, and th^t a papal 
bull could not supersede the law of the land {Year-bdek ii. H. 
iv. 37, 59f 7Q)* Accordingly he had to resign livings and canon- 
lies wholesale (April 28, 1410), and was enthroned at St. David’s 
in May, 1411. He was with the English force under the earl of 
Arundel which accompanied the duke of Burgundy to Paris in Oct. 
X411, and there defeated the Armagnacs; and in July 1413 was 
sent by Henry V., with the earl of Warwick, to France to conclude 
peace. On the death of Archbishop Arundel he was nominated to 
the archbishopric. 

Thc.se dates are important as they save Chicheley from the 
charge, versified by Shakespeare {Henry V, act i. sc. 2) from liall's 
Chronicle, oi having tempted Henry V. into the conquest of France 
for the sake of diverting pKirliament from the disendowment of 
the Church. As a matter of fact, the parliament at Leicester, in 
which the speeches were supposed to have been made, began on 
April 30, 14x4 before Chicheley was archbishop, and the rolls of 
parhament show that he wa.s not present in parliament. Moreover, 
parliament was so far from pressing disendowment that on the 
petition of the Commons it passed a savage act against the heresies 
“commonly called Lollardry” which “aimed at the destruction of 
the king and all temporal estates,” making Lollards felons and 
ordering every justice of the peace to hunt them down. 

Chicheley was present at the siege of Rouen, and the king com- 
mitted to him the negotiations for the surrender of the city in 
Jan. 1419 and for the marriage of Katherine. He crowned Kath- 
erine at Westminster (Feb. 20, 1421), and in Dec. baptized her 
child, Henry VI. 

Chicheley is renowned chiefljr for his educational founda- 
tions. He endowed a chest or loan fund for poor scholars at New 
college, and another for the university at large. He founded at 
least three colleges, one at Higham Ferrers and two at Oxford. 
The licence for the first was given by Henry V. in May 1422. ^ 
was closely modelled on Winchester college, and to it was attached 
an almshouse for 12 poor men. His first Oxford college, St. 
Bernard's, was founded under licence in mortmain in 1437 
Cistercians. It was suppressed with the Cistercian abbeys in i539 
and granted in 1546 to Christ Church, Oxford, who sold it to Sir 
Thomas Pope in 1553 for the present St. John’s college. W 
patent for All Souls college, dated May 20, 1438, is for a warden 
and 20 scholars, to be called “the Warden and College of the wu 
of all the faithful departed,” to study and pray for the 5 ®^“ ® 
Henry V. and Henry VI. and all Englishmen who had died m t 
wars with France. A papal bull for the college was j 

June 21, 1439; and further patents for endowments from ’ 
1441, to Jan. 28, 1443, when a general confirxnation charter 
obtained, for which £1,000 (£30,000 at least of our 
paid. Only about a quarter of the whole endowment was uc 
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fromalienpdoricsbought byChicheley from the crown. The rest, natural setting of the weUs, the grandeur of the temples built 
particularly the manw of Edgware, which made the fortune of beside them, the austerity and dignity of the rites, all contributed 
the college, was boi^ht from private owners. Early in 1443 fhe to the lure, and made Chichen-ltza the Mecca of the Mayan world 
college was opened by Chichcley with four bishops in state. The for almost two and one-half centuries until about the middle of 
statutes, not drawn up until April 2, 1443, raised the number of the the 15th century when it was rather suddenly and finally aban* 
college to 40, 16 of whom were to be “jurists” and 24 students of doned, only a few stragglers making their homes there 
arts and philosophy or theology. doing hoinage to the old gods. 

Chicheley died on April 12, 1443, and was buried in Qmterbuxy See S. G. Morley, “Chichen-Itz&, An Ancient American Mecca,** NaU. 
cathedral. Geog. Mag,, vol. xlvii., No. x, pp. 63-95 (Jan. 1925). (W. £• £•) 

CHICKN-ITZA or CHICHEN, the ruins of an ancient CHICHERIN, GE 0 R 6 HY VASILIEyiCH (187a- 

Mayan city of that name, in the south-central part of the State 1936 )» Russian statesman, the son of an official in the ministry 
of Yucatdn, Mexico, near the boundary of Quintana Roo, about for foreign affairs, was bom in Raraul, province of Tambov#/ 
20*' 30' N. lat. and 88® 30' W. longitude. The dry, waterless region He was educated at a Russian Higher school, and at St. Peters- 
round about Chichen-Itaa is of Umestone formation, with only an burg (Leningrad) university, and entered the diplomatic service 
underground water supply, available in but a few places called in the archives department of the foreign office. From 1897 on- 
cenotes by the Mayans, where the limestone cap has fallen into ward he was gradually drawn into the revolutionary movement, 
the raves through which the water flows. Two large cenotes de- He resigned from the diplomatic service in 1904, renouncing his 
trrmined the location of the city and gave it its distinctive name, estates, and went to Berlin, where he followed closely the Ger- 
(Vii. which in Mayan means mouths, chetiy wells, and Itzd the man Social-Democratic movement. He was at first attached to 
name of the particular Mayan tribe or group which first settled the Russian socialist-revolutionary party, but later joined the 
there, the whole meaning the “Mouths of the Wells of the Itza.” social-democratic party. He was prevented by illness from tak- 
Founded not later than a.d. 530, the settlement for about the ing part in the revolution in 1905. He spent 12 years in rcvolu- 
first century constituted but a frontier post of a Mayan civilization, tionary activities in London, Paris and Berlin, being elected sec- 
‘• rht* Old Empire,” which at that time was flourishing in the much retary of the foreign central bureau of the Russian Social-Demo- 
greater centres to the southward — Copan, Tikal, Quiriqua, Palen- cratic party in 1907. In the same year he was arrested in Berlin 
qiM* and a dozen other equally important cities. When about a for the possession of a false passport, and banished from Prussia, 
rtnliiry later these great flourishing southern cities were linally During the World War he assisted the anti-war Labour elements 
abandoned, Chichen-ltza was also temporarily abandoned, a.d. 668, in Great Britain, and organized the relief of Russian political 
and the Itza trekked westward across Yucatan to a new capital, refugees, a philanthropic work which had a revolutionary aspect 
Chaknnputun, south of the modern Campeche. Chakanputun was in maintaining contact with Russian revolutionaries. After the 
burned in a.d. 944 and the “Holy Men of the Itza” led their people Bolshevik revolution in November, when Russia was no longer 
back to the “Mouths of the Wells of the Itza” where, in a.d. 964 considered an ally, but an enemy, Chichcrin was imprisoned in 
they re-established their lares and pemies and rebuilt their shrines Brixton gaol on the ground of “enemy associations.” On Jan. 3, 
and altars. 1918 he was exchanged for Sir George Buchanan by the Soviet 

It was the period of the founding of “The New Empire” with Government, and banished from England. He returned to Rus- 
Vxmal, Mayapan, and a group of satellite cities, sharing with sia, and was appointed People’s Commissary for foreign affairs 
Ihichcn-ltza a superb renaissance of Mayan culture and power, in March 1918. In 1922 he headed the Soviet delegation to the 
In A.D. 1004 the three greater cities formed an alliance, the League conference at Genoa (April 10-May 19) (9.V.), of which the 
of Mayapan, and the calm and order and prosperity that followed unexpected result was a separate treaty between Soviet Russia 
gave rise to a golden age of Mayan religion, science and art, with and Germany. Chicherin conducted Russian policy continuously, 
majf.stif temples and superb sculptures scattered about the land, 1918 to 1930, having a longer tenure, of office than any 

At Chichen most of the middle section of the city lying south and contemporary European foreign minister. (For the policy fog 
wpst of the Thousand Columns, was built at this time, paced by which he was responsible during this period, see Russia.) 
the .Akab’tzib (House of the Dark Writing), the Chichanchob CHICHESTER, a city and municipal borough in the Chich- 
(Kcd House), the Hou.se of the Deer, and parts of the Monjas ester parliamentary division of Sussex, England, 69 mi. S.W. of 
(Monastery). London by the Southern railway. Pop. (est. 1938) 16460. Area, 

In T20I the League of Mayapan was disrupted by an attack of 448 sq.mi. It lies in the coastal plain at the foot of a spur 
the Mayapan people upon the Chichen-ltza because of conspiracies of the South Downs, a mile from the head of Chichester harbour, 
against the League by Chac Xib Chac (The Very Red Man), the an inlet of the English channel. The Romano-British town on this 
Itzan ruler. W’ith the aid of Toltec and Aztec allies from Central «8ite was perhaps Regnum or Regni. Situated on one Roman road 
Mexico the Mayapan people conquered the Itzans. Henceforth in direct connection with London and another leading from east to 
ihf city was held in thrall by the Toltec-Aztcc allies of the Maya- west, Chichester (Cesseceastre, Cicestre) remained of consider- 
pan group. These Toltcc-Aztec conquerors brought with them the able importance under the South Saxon kings and it had a mint in 
worship of the fair, golden-haired god, Quetzalcoatl, the “Feath- 928. Domesday book speaks of 97J haws, or building plots, in 
creel Sen)cnt,” who became “Kukulcan,” the Itzan equiva- Chichester and a charter of Henry I mentions the borough, but 
lent. During this period Chichcn-Itzd rose to heights of pros- the earliest extant charter is that of Stephen, about 1135, grant- 
jHjrity, prominence and architectural development surpassing ing the burgesses the rights of a borough and^ gild merchant, as 
anything in its earlier history, and highly adorned temples, sane- they held them in the time of W'illiam I. This grant shows the 
Imirics and shrines rose as if by magic; the principal temple, the Chichester gild merchant to be possibly the oldest in the country. 
so-calh*(l ('astillo, covering an acre of ground and rising 100 ft. This was confirmed by Henry II c. iiSS^ ^ charter of Edward 
above the plain; the Thousand Columns enclosing a central plaza II, the customs of wool, hides and skins were reserved to the 
more than $ ac. with pyramid temples, colonnaded halls, sunken king. Edward III directrf t^t the Sussa county ^court Aould 
fmirts, terraces and theatres; the Tlachtli-ground or Ball Court; be held at Chichester. Confirmations of the prwow charter* 
"'f Temple of the Jaguars; the Temple of the Tables; the Astro- were granted by many later Mvereigns. James II m 1685 granted 
J^oniical Observatory: the High Priest grave; and a host of the charter now in force. Chichester returned two members to 
others. parliament from 1295 to 1867, and one member from then until 

Th.' two cenotes, or wells, upon which the city depended for its 1885. Throughout the middle a^s aichester w a place of 
'■fry life, constituted the religious, as well as the economic, centre great commercial importance, Edward III establishing a wral 
»f ihp city and its culture. Young Itzan maidens were sacrificed staple there in 1348. Chichester had fiw in 1889; all 
the Rods of the weUs, as were all kinds of valuables, in gruc Sloe fait (c. 1107-08) were abolished. mentions the 

mtiic siKTtacles that drew t ho 'ii ?".t« to share in the ceremonies Wednesday market as being famous for com, while Camden ^leaks 
the rites, and gave to the city its “holy” character. The of that on Saturday as the greatest for fish in the county. 
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The cathedral church of the Holy Trinity was founded towards 
the close of the iilh century, after the see had been wmov^ 
to Chichester from Sclsey in 1075. It was consecrated in 
Bishop Ralph Luffa (1091-1123) was the first great builder, fol- 
lowed by Seffrid II (1180-1204), but disastrous fires led to fur- 
ther building throughout the 13th century. Norman work appears 
in the nave (arcade and triforium), choir (arcade) and elsewhere; 
but there is much very beautiful Early English work, as in me 
choir above the arcade. The nave is remarkable in having do^e 
aisles on each side, the outer pair being of the 13th century, ^e 
church is also unique among English cathedrals for its detached 
campanile, a massive and beautiful Perpendicular structure with 
the top story octagonal. Modern restorations, which inclu^ the 
fine central lower and spire (originally 14th century), the Deco- 
rated Lady Chapel and the Perpendicular cloisters, have been 
effected with great care. The library is a fine late Norman vaulted 
room; and the bishop's palace retains an Early English chapel. 
The cathedral is 393 ft. long within, 131 ft. across the transepts, 
and 00 ft. across the nave with its double aisles. The height of the 
spire is 277 feet. At the junction of the four main streets of the 
town, which preser\'cs its Roman plan, stands an octagonal mar- 
ket cross, in ornate Perpendicular style, built^ by Bishop Stoty, 
c 1500, perhaps the finest of its kind in the United Kingdom. The 
hospital of St. Mar>' was founded in the 12th century, but the 
existing buildings are transitional from Early English to Decorat- 
ed. Its use as an almshouse is maintained. Other ancient buildings 
are St Olave’s church, in the construction of which Roman mate- 
rials were used; the Guildhall, formerly a (^rcy Friars’ chapel, of 
the nth century; the Canon gate leading into the cathedral close; 
and the Vicars college. The city retains a great part of its ancient 
walls, which have a circuit of about a mile and a hah, and at 
least in part, follow the line of Roman fortifications. There is a 
theological college, a women teachers’ training college and a 
blue-coat school. A new county office building was opened in 
iqs 8. The town has a large cattle market and a considerable 
agricultural trade, but no outstanding industry. A canal connects 
with Chichester harbour. The diocese includes the whole county 
of Sussex except a few pari.shes, with very small portions of 
Kent and Surrey. 

See Victoria County History, ^Sussex”; Alexander Hay, History of 
Chichester (Chichester, 1804). „ 

CraCHESTER OF BELFAST, ARTHUR CfflCH- 
ESTER, Baron (1563-1625). lord-deputy of Ireland, 
ond sonoi Sir John Chichester of Raleigh, Devonshire, was edj^- 
cated at Eseter college, Oxford. He commanded a ship 
Spanish Armada in 1588, and is said to have serv-cd under Drake 
in his expedition of 1595 - Having seen further service ^ 

was sent to Ireland at the end of 1598 and was appointed by the 
earl of to the governorship of Carriekfergus. When Essex 

returned to England Chichester served under Mount joy in the war 
SSiS earl of Tyr«», «.d to .60. Mo«« W 

bto. 10 Odl a. U» Stuat per™ to by 
the government of Ulster. On Oct. 15. 1604, Chiclwstcr was ai^ 
pointed lord-deputy of Ireland. He announced his policy in a 
OTOclamation wherein he abolished the semi-feudal rights of the 
native Irish chieftains, substituting for them fixed dues, while their 
tenants were to become dependent “wholly and immediately u^n 
his majesty ” Tyrone and other Irish clan chieftains resented this 
sUrnwy taterference with their ancient social organiMtion, and 
SSr distance was strengthened by the ill-advised measures 
against the Roman Catholics which 

to take by the orders of the English ministers. He himMlf was 
moderate and enlightened in his views on this matter, and it was 
through his influence that the harshness of the anti-Cathohc policy 
was relaxed in 1607. Meantime his difficulties with the Irish 
tribal leaders remained unsolved. But in 1607, by the ^^bt o 
♦h* Paris ” he was relieved of the presence of the two formidable 
iJfstScwWtSnM^^^^^^ of Tyrone and Tyrcbnnell. Chichester’s 
oolicy for dealing with the situation thus created was to divide 
tiSe lands of the fugitive earls among Irishmen of standing and 
SiS - but the pkintaUon of Ulster as actuaUy ^ned out was 
S Svourable and just to the native populaUon than the 


lord-deputy desired. In 1613 Chichester was raised to the peerage 
as Baron Chichester of Belfast, and in the following year he went 
to England to give an account of the state of Ireland. On his re- 
turn to Ireland he again attempted to moderate the persecuting 
policy against the Irish Catholics which he was instructed to en- 
force; and although he was to some extent successful, it was prob- 
ably owing to his opposition to this policy that he was recalled in 
Nov. 1614. The king, however, told him, “You may rest assured 
that you do leave that place with our very good grace and accepta- 
tion of your services”; and he was given the post of lord-treas- 
urer of Ireland. After living in retirement for some years, 
Chichester was employed abroad in 1622 ; in the following y«r he 
became a member of the Privy CouncU. He died on Feb. 19, 

162s, and was buried at Carriekfergus. 

CHICHIBU, PRINCE: see Yoshihito. 

CHICKADEE, common Ameriran name (derived worn the 
call-notel for the black-throated, black-capped titmouse (Pan-’ 
atricapUlus), of the northern states and Canada. The brow- 
capped chickadee (P. hudsonicus) is resident in Canada and north- 
em New England. The smaller Carolina chickadee (P. caroltnen. 

breeds in the southeastern states. The mountain chickadee (P. 
eantbem is resident in the Rocky Mountains and westward, .md 
Ls a white stripe over the eye. The Alaska effickadee (p anctm 
^censis) is also found in eastern Siberia. Fhe chestnut-backed 
riiirkidee (P rufeseem) lives on mountains from Alaska to Mon- 
tana ‘and California. Others are found in Mexico. All are closely 
allied with the old world titmice, but have no cresC (See Di- 

“cIScKAMAUOA. The battle of Chictouga wasjfoiwht 
(Sept 19-20, 1863) in northern Georgia between the Fcdciral 
army of the Cumberland under Rosecrans and Bragg J 
atearmy. It was the one great Confederate victory in he West, 
rendered indecisive by subsequent events. BragXj 
surrounded in Chattanooga, evacuated the town, which Ro...eir.in!, 
occupied (Sept. 9), and withdrew to Lafayette, where be aw.iited 



at Stevens’ gap in Lookout mountain. Hood with three bng.id 
joined Lgg (Sept. 18), who that day had begun to move .lo»n 
the east bank of the creek to outflank Crittenden at the mills. I s 

taken up by the other columns in succession from right to kit. 
Kgg ejected to envelop Crittenden and drive Rosecrans Imk 
upon Lookout mountain, cutting him off ’ 

two Confederate columns crossed that day; three more c b 
Slowed early next morning. But during the night Ro^crans^.ho 
had been shifting his army all day to the left, , 

corps from the centre to the extreme left, t®. 
retr^t to Chattanooga. Thomas’s night 

nian He was now forced to dcUyer battle north of the , 

prevent his own right from being turned^ Sh,? c^siS*of a 
the movements of both armies, and ‘be fighting consijeo^ 
series of independent engagements, ^hi®h 
outflanked and was outflanked by the TJ® 

(Sept. 19) with Thomas sending “ Both 

towards the creek. It 

sides hurried up reinforcements part of 

ward, until the whole of Roscctms and the 8t“ter 
Bragg’s forces had been drawn in. roads in 

able to Rosecrans. He had strengthened his hold on th 
his rear, but he had put in aU his forces, except 

of Granger’s reserve corps, which .^®". j during the 

whereas Bragg had still three divisions m hand and during 

night was joined by three fredi brigades. 

For the morrow’s battle Bragg arrived 

wings, the right under Polk, the left es'sivc order of 

at 11 P.M., and decided to persevere with his Progw^ but 
attack. Polk was ordered to advance L rtrengtho”^ 

Se tattle only began some hours later. Thomaa had streng 
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his line during the night with breastworks. PoWs right overlapped 
Thomas’s left, and two brigades worked round the breastworks 
into his rear, but were driven out by his reserves. Polk*$ frontal 
attacks were repulsed, but Thomas urgently called for reinforce- 
ments to secure his left. Rosecrans, believing that Bragg was 
massing all his troops against Thomas, ordered the best part of 
three divisions to the left. The withdrawal of a fourth (Wood’s), 
dur to a misunderstanding, opened a gap in the Federal line, 
into which Longstreet stepped. He had organized a heavy column 
oi attack with eight brigades in three lines and another division 
forming a fiankguard on his left. The Federal right wing, now 
numbering less than 7,000 men, was swept off the field, but not 
being pursued, rallied in McFarland’s gap. Rosecrans, McCook 
and Crittenden were all caught in the rout and went to Chat- 
tanooga. The break in the Federal line occurred about noon. 
Thomas was left with five divisions (including one from each of 
the other two corps) and two or three brigades to withstand 
Bragg's whole army. Longstreet^ swinging to the right, endeav- 
oured to reach Thomas’s rear. Four of Thomas’s divisions con- 
tinued to hold the breastworks in PolWs front, but Brannan’s 
division and part of Wood’s formed a fresh line nearly at right 
nriKles with Thomas’s main position along Horseshoe ridge, a spur 
projecting from Missionary ridge. Longstreet had almost cn- 
vcl(ti>cd Brannan’s right, when two of Granger’s brigades under 
Sieedman came to the rescue, and after a desperate struggle dis- 
lodired the attacking force, and the Federals held the ridge against 
renewed assaults, until Longstreet, having vainly called for rein- 
forrements from Polk*s wing, put in his reserve division. The Fed- 
crals were then driven back from the ridge, with the loss of 
three regiments captured, to the Snodgrass hill, an elevation 50 ft. 
lower and over 200 yd. to the rear. Thomas, on receiving an order 
about 4.30 P.M., had already ordered his left wing to withdraw. 
Polk, who had remained inactive since his repulse in the morning, 
al)oul 4 P.M. had recommenced his attacks, but the four Federal 
di\ i'^ion.s succeeded in extricating themselves. The right, on Snod- 
pr.iss bill, was then withdrawn, before Longstreet could renew 
the attack. The Confederate pursuit was halted at 6 p.m., at 
which hour the whole field was in their possession. Thomas took 
ui) a position for the night covering Rossville, and Bragg*s army 
being too exhausted to attack next day, after dark (Sept. 21) the 
lederals withdrew unmolested to Chattanooga. The two armies 
were probably of about equal strength, from 60,000 to 65,000 
e: ch. Tlic percentage of losses was heavier than in any other 
iKitilc of the Civil War, the casualties on either side exceeding 
lO.ooo. 

Scr Gracic, Truth about Chickamauga (1911) ; Geer, Campaigns of 
thv Civil War (1926). For a very different version, claiming a Federal 
vuiory, see Massachusetts Military Historical Society, vol. vii, 

(W. B. Wo.) 

CHICKASAW, an American Indian people of Muskogi stock 
for long resident in northern Mississippi, and later forming one 
of ihc ‘‘five civilized tribes” of Oklahoma. They were foes of 
the I Tench, friends of the British, and fierce fighters. They never 
numbered more than about 5,000, which is also their present 
population, although this comprises many individuals of mixed 
blood (Sre Mt^skogian Indians.) 

CHICKASHA, a city of Oklahoma, U.S., on the Washita 
‘i'tT, 45 mi. S.S.W. of Oklahoma City; the county seat of Grady 
touniy. It is on federal highways 81 and 277, and is served by 
the Rock Island and the Frisco railways. By the federal census of 
ilie population was 15,753, as compared with 14,111 in 1940. 
^'hickasha is the trade centre of a diversified farming, livestock 
iinfJ dairy* region. The city has cotton gins, compresses, flour and 
0‘i mills. The Chickasha natural gas field is one of the largest in 
Inc world. The Oklahoma College for Women, one of the highest 
janking colleges of its kind, is located there. Chickasha was 
founded in 1892. In Indian language Chickasha means rebel, 

. CHICKEN POX or varicella, a contagious disease character- 
ised by an eruption of vesicles in the skin. The disease usually 
^i^eurs in epidemics, and the patients are generally between two 
JJid six years old. The incubation period is at least two weeks; 
ffiere are practically no prodromal symptoms, though slight fever 


for about 24 hr. may precede the eruption. A number of raised 
red papules appear on the back or chest; in from 12 to 24 hr. these 
develop into tense vesicles filled with a clear fluid, which in an- 
other 36 hr. or so becomes opalescent. During the fourth day 
these vesicles shrivel up, and the scabs fall off, leaving as a rule 
no scar. Fresh spots appear during the first three days, so that 
at the end of that time they can be seen in all stages of growth 
and decay. The eruption is most marked on areas covered by 
clothing, but it also occurs on the face and limbs and on the 
mucous membrane of the mouth and palate. The temperature 
rarely rises above 102® F. The disease runs a favourable course 
in most cases, and after-effects are rare. The patient should be 
isolated. The diet should be light, and the patient should be pre- 
vented from scratching the spots, which would lead to ulceration 
and scarring. After the first few days there is no necessity to con- 
fine the patient to bed. In the large majority of cases, it is easy 
to distinguish the disease from smallpox, but sometimes it is 
diflficult. The chief points in the differential diagnosis are as fol- 
lows: (t) In chicken pox the rash is chiefly on the trunk, and less 
on the limbs and face; (2) some of the vesicles are oval, whereas 
in smallpox they are always hemispherical. They have not 
at the outset the hard shotty feeling of the more virulent 
disease; (3) the vesicles attain their full growth within 12 to 
24 hr.; (4) the rash appears “in crops”; (5) there is no prodromal 
period. 

The disease is believed to be caused by a filterable virus. A 
curious and imperfectly understood relationship exists between 
chicken pox and herpes zoster (shingles). Contact with chicken 
pox gives rise in some individuals to herpes zoster, while the re- 
verse may also occur though to a lesser extent. There also appears 
to be a certain degree of cross immunity between the two 
diseases. 

CHICKWEED (Stellaria media or Alsine media), an annual 
herb of the pink family (Caryophyllaccae), called also satin- 
flower, tongue-grass and winter weed. It is native to Europe and 

Asia and widely naturalized 
throughout North America and 
other regions. The plant has 
weak, reclining, much-branched 
stems, oval or ovate leaves about 
2 in. long and small white flow- 
ers. In mild climates it is found 
blooming throughout the year; in 
colder regions, as in the north- 
eastern U.S., it withstands severe 
frosts and may be discovered 
blossoming under light snow in 
midwinter. Various other species 
of Stellaria and also of Arenaritl 
are known as chickweeds. Close- 
ly allied are the mouse-ear chick- 
weeds {Cerastium sp.), various 
species of which arc found in 
CHICKWEED. A COMMON DARDEN ^rcat Britain, North America 
WEED USED AS FOOD FOR CAGED Other tcmperatc regions. 
BIRDS Most plants called chickweed, 

though abundant as weeds, are readily eradicated by cultivation. 
Perennial species are sometimes persistent in lawns. 

CHICLANA DE LA FRONTERA, a town of southern 
Spain, in Cddiz province, 12 mi. S.E. of Cadiz. Pop. (1940) 14,- 
337 (mun., 17.047)- Owing to its position in the fertile valley of 
the Irio, facing the Gulf of Cadiz, 3 mi. W., Chiclana is the 
centre of a great fruit and vine growing district, and is the fa- 
vourite summer rc.sidencc of wealthy Cddiz merchants. Its hot 
mineral springs also attract many visitors. About 5 mi. S. is Bar- 
rosa, where the British under Sir Thomas Graham (Lord Lyne- 
doch) defeated the French under Marshal Victor, March 5, 1811. 

CHICLE or CHICLE-GUM, the coagulated milky juice 
(latex) of the sapodilla or naseberry {Sapota achras), a tropical 
American tree of the family Sapotaceae, the fruit of which is 
widely used in all tropical regions. The latex was first to 
the United States as a substitute for rubber or balata, but be- 
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ginning: about 1890 was imported in increasing quantities, being 
the basic ingredient of modem commercial chewing gum. The latex 
is collected by tapping the trunk after the manner followed for 
gathering balata and gutta percha (9.v.)*i zigxag deep cuts are 
made to a height of 30 ft. or more up the trunk. The very viscous 
^^milk’’ oozes out and runs slowly down to a receptacle placed 
at the base of the tree, the flow lasting for hours and amount- 
ing at times to many quarts. The chicelero collects the chicle from 
his "walk” of trees once a day, gathering about a ton per season 
from 200 to 300 or more trees, which are rested from four to 
seven years between tappings, about 15% being lost by this 
treatment. 

Practically all the gum comes from Yucatan and adjacent 
£1 Peten in Guatemala from wild trees, but attempts to grow 
it in plantations have been started in British Honduras. The 
coagulated raw gum is boiled in large kettles until a water content 
of about 33% is attained; the semisolid mass is then poured 
into wood forms and moulded into marguetas or blocks of about 
25 lb. weight, which are packed for transportation in bales of 
four blocks each. 

For manufacture into chewing gum the grayish-brown blocks 
are remelted, foreign matter is removed, sugar and flavouring sub- 
stances are added and the finished product moulded and wrapped 
in packages. 

After 1924 the scarcity of chicle resulted in the importation into 
the U.S. of jelutong from the East Indies, a gum derived from 
Dyera costulata (family Apocynaceac), often called wild rubber. 

It is mixed with chicle to make chewing gum. 

CHICO, a city of Butte county, Calif., U.S., 96 mi. N. of 
Sacramento on federal highway 99E and the Southern Pacific and 
Western Pacific railways. The population in 1950 was 12,210; in 
Z940, 9,287. Almonds, prunes and other fruits, alfalfa, rice and 
other grains arc produced in the region. The city has a match 
factory, rice mills, fruit-packing houses and creameries,' and 
manufactures steel, aluminum, metal tubes, portable homes, pack- 
ing cases, millwork, concrete pipe, beet sugar, brooms and sheet 
metal, (^hico State college and a federal plant-introduction sta- 
tion are situated there. In Bidwell park (2,400 ac.) is the Hooker 
oak which has a diameter of 9 ft. and a spread of 150 ft. Gold 
and silver are mined in the county, especially around Oroville, the 
county seat. 

CHICOPEE, a city of Hampden county, Mass., U.S., just 
north of Springfield, on the east bank of the Connecticut river at 
the mouth of the Chicopee, and served by the Boston and Maine 
railroad. 

It has an area of 22.9 sq.mi., and includes five villages: Chicopee 
Center, Chicopee Falls, Willimansett, Fairview and Aldenville, 
The population in 1950 was 48,939; it was 41,664 in 1940 by the 
federal census. 

The Chicopee falls 70 ft. there in less than 3 mi., furnishing 
power for numerous factories. Among the leading manufactures 
are radios and electrical appliances, furniture, knit goods, tires 
and sporting goods. 

Chicopee was settled about 1638; was set off from Springfield as 
an independent to\(m in 1848 ; and was chartered as a city in 1890. 
The name is an Indian word meaning "cedar tree.” Chicopee Falls 
was the home of Edward Bellamy. 

The bronze-casting industry (later abandoned) was founded 
there by Nathan Peabody Ames (1803-47), a swordmaker, who 
in 1836 began the manufacture of cannonballs and church bells. 
Some of the finest bronze work in the country was done there, 
including the doors of the national capitol. 

CHICORY, Cichorium intybus (family Compositae), in its 
wild state is a native of Great Britain, occurring most frequently 
in dry chalky soils and by roadsides. It has a long fleshy tap- 
root, a rigid branching hairy stem rising to a height of 3 to 5 ft., 
the leaves around the base being lobed and toothed, not unlike 
those of the dandelion. The flower heads are of a bright blue 
colour, few in number, and measure nearly an inch and a half 
across. Conimon chicory is cultivated extensively on the conti- 
nent of Europe— the Netherlands, Belgium, France, Germany. 
Its roots roasted and grotuid are used as a substitute for, adulter- 


ant of, or addition to coffee; both roots and leaves axe employed 
as salads; and the plant is grown as a fodder or herbage crop for 
cattle. In Great Britain it is chiefly in connection with coffee that 
chicory is employed. A large proportion of the chicory root used 
for this purpose is obtained from neighbouring continental coun- 
tries; but a considerable quantity is cultivated in England, chiefly 
in Yorkshire. It gives the coffee additional colour, bitterness and 
body. 

The blanched leaves are much esteemed by the French as a 
winter salad, Barbe de capucin. In Belgium a variety of chicory 
called Witloef (or witloof) is preferred. There, also, the fresh 
roots are boiled and eaten with butter, and throughout the conti- 
nent the roots of witloof arc stored for use as saladb during winter. 

In North America chicory is an introduced weed which has 
become widely distributed. It is abundant in pastures and along 
roadsides in the eastern United States and Canada, and is usually 
considered a pest. As a cultivated crop common chicory is grown 
to some extent for its root. Witloof chicory (French endive) is 
grown to some extent as a forcing crop. The roots are grown in 
the open during the summer and are taken up in the fall to be 
forced during the winter. If the seed is sown early in the spring 
in temperate regions having a growing season of five and one-half 
to six months, the plants may go to seed instead of foixning large 
storage roots suitable for forcing. In such regions seed, should be 
sown in June. The roots may be forced under greenhouse benches, 
in cellars or out of doors. ( 5 ee also Endive.) 

CHICOUTIMI, industrial town and capital of Chicoutimi 
county, Quebec, on the Saguenay river, 227 mi. N. by E. from 
Quebec, on the Canadian National railway; it is also connected 
with Quebec by regular steamship lines. Pop. (1951) 23,216. 
It is the centre for one of the greatest hydro developments in 
North America for aluminum production at near-by Arvida. The 
district has pulp, paper, furniture and textile plants. (C. Cy.) 

CHIDAMBARAM, a town of India, in the South Arcol dis- 
trict of Madras, 7 mi. from the coast and 151 mi. S. of Madras 
by rail. Pop. (1941) 26,212. The fine pagodas at Chidambaram 
are the oldest in the south of India. The northern frontier of the 
ancient Chola kingdom is supposed to have been there. The 
principal temple is sacred to Siva, and is visited by huge numbers 
of pilgrims. 

CHIEF (Fr, chef, head; Lat. caput), the head or upper pirt 
of anything and so, in heraldry, the upper part of the escutcheon, 
occupying one-third of the w^hole. The phrase "in chief” (Med. 
Lat. in capite) is used in feudal law of the tenant who holds his 
fief immediately from the lord paramount (see Feudalism), 

CHIEF JUSTICE. By mid-2oth century, every U.S. state 
constitution with the exception of one carried a section providing 
for a highest appellate court. Each had a presiding oflker— en- 
titled the chief justice in 44 states, the chief judge in Maryland 
and New York, the president in West Virginia and the presiding 
judge in South Dakota. Until 1951 the supreme court in Delaware 
w'us presided over both by a chancellor and a chief justice, but 
under a reorganization that yesit a separate supreme court was 
created headed by a chief justice. 

The manner of selection and terms of office of the chief justices 
varied widely among the states. The most common single method 
of selecting the chief justice is appointment by members of the 
court. This occurred in 28 states under various forms of a rotation 
system in the 19503. In 16 of these states rotation took place within 
a specified period ranging from six months to four years; iu 7 
justice with the shortest term left to serve became chief justice 
for the remainder of his term on the bench; and in 5 the senior 
justice became chief justice for the remainder of his term. 

In the rest of the states the chief justice was specifically desig- 
nated for his office. Nine states provided for his popular election; 
eight states for appointment by the governor; and three states for 
selection by the legislature. 

Terms served by the chief justices differed as widely in w® 
states as the methods for their selection^ In the 1950s they rang ^ 
from six months in Indiana and Iowa to life tenure in Massa- 
chusetts and New Hampshire. 

In at least 19 states terms of office of chief justices were iden - 
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cal with those of the associate justices. These states generally 
included those in which the chief justice is elected to his office or 
^^hcre he is appointed by the governor or legislature. Tenure in 
(his group ranged from 6 to 15 years. Those sUtes selecting 
iht'ir chief justices by rotation, seniority or in accordance with 
the principle of the shortest term to serve commonly provided 
for much briefer tenure. In ten such states at mid-century he 
served two years; in five, one year; and in two, six months. 

J'here were a number of states in which the chief justices had an 
indeterminate period of office. Thus, in Tennessee the chief jus- 
tice served at the pleasure of the court; in Maryland it was re- 
ported that the term was undefined, although presumably as long 
as he sat on the court. Besides judicial responsibilities, the chief 
ju<;tire of the court of last resort has innumerable administrative 
duties. Although most details can be delegated to the clerk’s 
otlire. many of these functions can be executed by him alone; and 
his immediate responsibility for administrative matters never can 
be? delegated. 

The i)owers of the chief justices vary sharply among the states. 
For example, in New Jersey, under the new constitution of 1948, 
the ( hief justice was made permanent administrative head of all 
ot the courts in the state with powers of assigning judges to 
equalize case loads, of requiring judicial statistics on number of 
handled and hours in which the court held session, among 
(iiMcrh. He was provided with a well-staffed administrative office 
whose director was appointed by the chief justice. The director 
made responsible for all fiscal and business activities of the 
u)iiri. In most slates, however, the chief justice does not have 
Mjpt^rviboo' powers over other courts in the state and is not ade- 
(|u.iti‘ly provided either with legal or administrative assistance. 

Ouc of the most important developments in judicial administra- 
\\m took place in 1949 wffien the Conference of Chief Justices 
w.l^ organized. The conference met annually thereafter and pro- 
\ idl'd a forum to discuss improvements in judicial administration 
li\ tlic highest judicial officers in each of the stales. The con- 
iciiMU'e requested the Council of State Governments to act as its 
notarial, and the council issued a series of reports and mem- 
(irjiuia on judicial administration for consideration by the execu- 
.i\i' and legislative branches in the various states as well as by 
thr judicial departments. (S. Sr.) 

CHIEF RENT : see Qvu Rent. 

CHIEFS. Chieftainship occurs among many but not all 
primitive |)eoplcs at all levels of culture. Its essential feature is 
till f:ii't that there is always some individual person who is re- 
prded as the official head of the community, and who acts as its 
li'iidrr, ruler and representative. Almost everywhere he bears 
distinctive title; and by virtue of his office he frequently 
iTijiiys special rights and privileges, and is held in a high degree 
01 lumour and appreciation by the other members of the com- 
munity. 

Forms of Chieftainship. — ^The institution varies according 
to the size and structure of the community. Among the lower 
liuiitiug fx^oplcs, where the political unit is a small local group, 
thi'ru is generally only a single chief; and this is also the case 
t'vin among such relatively advanced peoples as the Bantu tribes 
of South Africa. Elsewhere there may be found a dual chieftain- 
ship. as, e.g., under the dual organization where each 

m(»ii‘(y often has a chief of its own. Or, as among many North 
AtiiiTiLan and Melanesian tribes, there may be a division of func- 
lioiis ri'jsulting in the occurrence of two chiefs, one of whom is 
^rnfialiy associated with the economic and religious side of 
inf):!! lite, while the other is associated with the military and pro- 
hiiu* aspects. Thus, among the Mekeo peoples of New Guinea, 
(imi possesses two chiefs, the high chief and the war chief, 
whil(' among the neighbouring Roro peoples, the high chief is 
with another, whose business it is to see that the 
“rders of the high chief arc carried out. In both cases the func- 
imiis of the high chief arc mainly of a sacred kind. Again, ^ as in 
lolyno.sia and parts of Africa, where the community is divided 
"Jl.o a number of distinct social classes, there may be several 
<^nH:fs or grades of chiefs. In general, with the advance in politi- 
organization, political powers and functions are multiplied 


and diversified, and this increasing complexity of duties and func- 
tions requires the existence of different grades of officers. Thus, 
the highly organized Iroquois and Creek of North America have 
civil chiefs and sub-chieh, chosen for personal merit, and per- 
manent and temporary war chiefs. These several grades of chiefs 
bear distinctive titles, indicative of their diverse jurisdiction. 

In most communities the office of chief is hereditary within a 
certain family or group of families, so that only members of this 
family or group of families can become chiefs. Where inherit- 
ance is thus recognized it is almost always reckoned in the male 
line. The chieftainship goes only exceptionally to a woman, and 
then usually only in default of a suitable male successor. Female 
chiefs occur sporadically, especially in parts of Africa, but there 
is hardly a single people among whom the chiefs are regularly 
women. The rule of descent generally follows that of the com- 
munity. Where it is patrilineal, the chief is usually succeeded by 
one of his sons, most frequently the eldest, but primogeniture is 
by no means universal. In matrilineal societies, the successor is 
normally a brother of the chief, or one of his sister’s sons. Even 
where the office is thus inherited, however, the succession is often 
dependent upon the fulfilment of certain conditions. If the 
rightful heir is regarded as incompetent, or is physically unsound, 
or suffers from some other disability, he may be passed over. 
Sometimes he is required to pass through certain tests before he 
is allowed to take up office. 

In other communities the chief is elected. W’here this is the 
case, the choice is often determined by personal qualities or 
attributes, such as bravery in war, skill in hunting, fishing or some 
other occupation, ability in council or debate, knowledge of tribal 
lore and tradition, wealth, generosity, character and so on. Some- 
times the chief is elected for a certain period only, as among 
certain North American tribes, where special war chiefs are 
chosen to hold office only as long as the war lasts. 

Powers and Functions. — ^These vary considerably; in many 
parts of the world the office is unaccompanied by the exercise 
of authority or political functions; at any rate, as far as the 
administration of justice is concerned. This is the ca.se es- 
pecially in Oceania and America; in Africa, on the other hand, 
the chief is often not only the chief judge of his people, but also 
the law-giver. But his other activities extend over a very wide 
range. He is often a prominent figure in the economic life of 
the tribe, and directs hunting, fishing, planting, harvesting, pas- 
toral migrations and trading, according to the mode of life of the 
people. In many tribes he is regarded as the owner of the tribal 
land, and regulates its distribution and tenure. He is generally 
the wealthiest man in the tribe, and often has a very definite 
function as a sort of tribal banker, providing his people with 
feasts and, if need be, with the necessities of life, in return for 
the tribute which they pay him. In war, he is often the actual 
leader, fighting at the head of the tribe, and where he is too old 
or too sacred to do that, he plans campaigns and creates morale 
by incantations and medicines. In a number of cases he assigns 
wives, manages marriages, confirms inheritances, and otherwise 
makes his influence felt at many junctures of family life. 

The chief plays an extremely important part in the religious life 
of the community. He acts as priest in public rites, prayers and 
sacrifices; he is frequently the chief magician of his people, and 
is often held respon.sib]e for the weather and the crops, for the 
health of his subjects and the fertility of their herds. So that, 
especially among the more highly organized peoples, he is often 
regarded as sacred or even divine, both during his lifetime and 
after his death. There are almost always special prohibitions and 
obligations regulating the relations between him and his subjects, 
and some form of etiquette and ceremonial to be observed in 
approaching him. His own health and soundness are in some 
cases of vital importance to the community. For their sake be 
mu.st observe many irksome rules of conduct and diet, neglect 
of which is regarded as harmful not only to himself but al^ to 
his people; and bodily weakness may render him liable to deposi- 
tion and even death. 

Origin.-Of the various theories put forward to explain the 
existence of chiefs, one of the most famous is that in whidh Sir 
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James Frazer argues that the chief developed out of the medicine in teak, and two large British companiw extracted large Quantities 
man, and was primarily a magician, his juridical and other func- of this valuable wood. Rice is the chief crop, minor crops being 
tions being a subsequent development. By Davy’s theory the legumes, tobacco and cotton. 

chieftainship arose through the concentration of wealth in the CH’IEN LUNG or K’lEN LUNG (i 7 i*-i 799 )» Chinese 
hands of one man, whose superior economic position gave him emperor, the fourth of the Ch’ing dynasty, was bom Sept. 25, 
authority over the rest. Rivers, again, stresses the fact that chiefs 1711. He succeeded his father, Vung Cheng, as emperor in 1736. 
usually have customs peculiar to themselves, frequently with a At that time he dropped the name Hung-li, which he had previ- 
similarity between the functions of chiefs in different societies ously borne, and was thereafter known as Ch’ien Lung. When he 
widely separated; and he therefore thinks that the strong basis first came to the throne, Chien Lung was much influenced by his 
of “group sentiment” in the government of early societies changes ministers but by 1750 almost complete personal control 

to that of individual authority by the advent of a race of rulers, of the imperial power. About this time he began a succession of 
“enterprising strangers,” imposing their ideas upon a community, wars and campaigns which had substantially increased the terri- 
and becoming chiefs. tory under Chinese domination by the time of his retirement 

There is something to be said for each of these theories, but Rebellions were put down in several parts of the empire during 
while each of them lays stress upon a factor of great importance, his reign; the territories of Hi, Turkistan, Kuldja and Rash- 
none of them is exclusive. There is no single factor which can be garia were conquered; and Tibet, Burma, Nepal and Annam wen- 
regarded as having produced chieftainship, which is probably the scenes of successful military ventures, some of these territoric.' 
resultant of a whole series of different factors acting in different paj’ing tribute to China for many years afterward. Ch’ien Lung is 
combinations in different parts of the world. The essential fact jierhaps best known as a patron of the arts. He himself was a 
about chieftainship, wherever it occurs, is that it ser\'es as a poet, the author of some thousands of verses, but he encouraKed 
means of concentrating the activities of the community under the not only writers but painters, pottery makers, musicians and 
direction of one person. The chief is not merely the representative scholars. In 1772 he authorized the collection of all important 
and leader of the community; he is also frequently the symbol of vrntings extant in the kingdom This collection he ordered housed 
its corporate unity. and catalogued in the Imperial library, together with a histor>' 

Sn^ J. G. Frazer, ‘The Magic Art and the Evolution of the King- and criticism of each work. During Ch’ien Lung^ reigri^ attempts 
ship” {The Golden Bough, vols. i and ii, 1911) ; R. H. Lowie, Premia were made by the British to increase trade with China. A mission 
live Society (1920) ; G. Davy, Za Pui Jurie (1922) ; W- H. R. Rivers, for this puqio.se, sent in 1793 under the leadership of Lord Georjte 
Social Organisation (1924). (I. S.) Macartney, came to nought, however, and trade with a number 

CHIEMSEE, also called Bayrisekes Meer, the largest lake in of countries continued, as before, exclusively at the port of ('aii- 
Bavaria, lies 1,600 ft. above the sea, between the rivers Inn (to ton. In 1796, having reigned 60 years, Ch’icn Lung voluntarily 
which it drains through the Alz) and Salzach. With a length of abdicated, not wishing to rule a greater length of time than his 
6 and a breadth of 9 mi., it has an area of about 33 sq.mi., and illustrious grandfather, K’ang Hsi. It is probable, however, thal 
contains three islands, Herrenworth, Fraucnwdrth and Krautinscl. he continued to have much influence over his son and .successor 
The first is beautifully wooded; it was the .seat of a bishop from Chia Ch’ing, until his death on Feb. 7, 1799. 

1215 to 1805, until 1803 it contained a Benedictine monastery, CHIERI, a town and episcopal sec of Piedmont, Italy, pro\ 
and today it is remarkable for its castle. The shores of the lake ince of Turin, 13 mi S.E. by rail and 8 mi. by road fnim the 
arc flat on the north and south sides, but its other banks are town of Turin. Pop. (1936) 9»6oi (town); 13,736 (commune 1 
flanked by undulating hills. The waters are clear and well stocked Its Gothic cathedral (1037, rebuilt 1405), is the largest in PitMl- 
wilh trout and carp; but the fishing is strictly preserved, and mont, and has a 13th-century octagonal baptistery. Subject to the 
steamers ply on the lake. bishop of Turin in the 9th and loth centuries, it became inde 

CHIENGMAI, chief dty of northern Thailand (Siam) and P‘ ndent in the nth century. In 1347 it submitted voluntarily ii. 
terminus of the 467-mi. railway from Bangkok. Pop. (est. 1937) Count Amedeus VI of Savoy and finally came under Savoy in 
60,000. The massive but decaying walls of the old city enclose x6th century. In 1785 it was made into a principality of iht* 
an area of about .4 sq.mi. on the bank of a tributary of the duke of Aosta. It was an early centre of trade and manufacture. 
Menam Chao Phya river. The rather fertile valley is 20 mi. wide and in the middle of the 15th century produced about loo.ooo 
by 80 mi. long, and is surrounded by high, wooded mountains, pieces of cotton goods per annum. 

inhabited by tribesmen, chiefly Karens. The city has outgrown ^ CHIETI, a city of the Abruzzi, Italy, the capital of the prov- 
the walls, and the business district is outside the walled area i*^ee of Chicti, and the scat of an archbishop, 140 mi. E-N.K 
The last chao, or hereditary chief, died in 1939. His son received Rome by rail, and 9 mi. W. of Castellammare Adriatico. Pop. 
a pension but did not succeed him. The population consists of (^^ 936 ) I 7»575 (town), 30,266 (commune). It is situated at a 
Laos (closely related to the Thai), Thai, Chinese and Shans. The height of 1,083 ft. above sea level, 3 mi. from the railway sUtion 
American Presbyterian mission commenced work in 1867, its which it is reached by an electric railway. It commands a 

chief local institutions having been Prince Royal college, Me- splendid view of the Apennines on every side except the cast. 
Coimick hospital, Dara academy and the Chiengmai Lepier asy- where the Adriatic is seen. It is an active modem town, upon 
lum. Leprosy abounds there, and the asylum had 1,200 out- fhe site of the ancient Teate Marrucinorum, the chief town of the 
patients. The Roman Catholic mission had two schools. Marrucini Some scanty remains of the theatre, of a temple (?) 

From the 13th century until its absorption in the i8th century, and some large reservoirs exist. The Gothic canripanilc of the 
the Lao or northern Thai kingdom of Chiengmai fought chronic cathedral is fine. Close by is the town hall, which contains a 
wars with its ambitious southern Thai neighbour. Twice it was small picture gallery. The de Laurentiis family possesses a private 
conquered and ruled by Burma, but regained its independence collection of some importance. To the north of Chieti is 
when Burmese rule subsided. The distinction between the Lao of tagonal church of S. Maria del Tricaglio, erected in 1317* 
Thailand and the Thai has been almost obliterated. Chiengmai order of the Theatines, founded in 1524, takes its name from the 
was broken up into a number of tribal .states, each with a heredi- city. Under the Lombards Chieti formed part of the duchy 0 
tary chief, co-operating with Thai officials. The small surrounding Benevento; it was destroyed by Pippin in 801, but was soon 
states of Nan, Pr&, Lampun, Lampang and Tern also had hered- rebuilt and became the seat of a count. The Normans made 1 
itary chiefs, but only Lampun has a surviving ruler of the old the capital of the Abruzzi. 

type. Chiengmai was a provincial or circle headquarters for CHIFFON. In dress fabrics, one of the most delicate, 
northwestern Thailand until about 1932, when the circles were like and transparent of all silk tissues. Chiffon consists ot 
abolished. ^ plain woven texture produced from very fine and 

Roads and trails radiate in several directions and Chiengmai warp and weft of corresponding denier (counts), with a co 
has long been the trading centre of this area — meeting place of sponding number of warp threads and picks per inch, and a s 
Chinese, Burmese, Shan and Thai merchants. The hills are rich dull finish. So veiy delicate and flimsy is the chiffon texture, 
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it is easily distorted and pulled out of shape. 

The term chiffon has different meanings in different countries. 
Thus, in France, it signifies a rag; in Rumania, a bleached cotton 
shirting; in Germany it means a stout, fine, plain woven linen 
fabric with a smooth finish, and used for shirtings and other gar- 
tnt'nis for underwear; in England, chiffon net (also nun’s veiling) 
signifies a very fine and delicate quality of silk net used as lace 
and for veils. Chiffon twist signifies a hard-twisted silk thread 
spun with about 50 or more twists per inch, and used in the pro- 
(luition of chiffon tissues. 

chiffonier^ a piece of furniture differentiated from the 
sidrboard by its smaller size and by the enclosure of the whole 
of the front by doors. Its name (which comes from the French for 
a rap-gatherer ) suggests that it was originally intended as a recep- 
tadc for odds and ends which had no place elsewhere, but it now 
iisiKiliy serves the purpose of a sideboard. It is a remote and 
illepitimate descendant of the cabinet; it has rarely been elegant 
and never beautiful. It was one of the many curious developments 
of the mixed taste, at once cumbrous and bizarre, which prevailed 
in furniture during the Empire period in England. The earliest 
chiffoniers date from that time; they are usually of rosewood; 
their 'furniture” (the technical name for knobs, handles and 
escutcheons) was most commonly of brass, and there was very 
often a raised shelf with a pierced brass gallery at the back. The 
doors were well panelled and often edged with brass-beading, while 
the feet were pads or claws, or sphinxes in gilded bronze. 

CHI6GER. A name used for a mite (see Harvest-Bug) and 
for \i tU'u {see JiGGER, Chigger or Chigoe). 

CHIGI-ALBANI, a Roman princely family of Sienese cx- 
tnidion descended from the counts of Ardenghesca. The earliest 
auilientic mention of them is in the 13th century, and they first 
became famous in the person of Agostino Chigi (d. 1520), a 
banker who built the palace and gardens afterwards known as the 
Farnesina, decorated by Raphael. Pope Julius II made him prac- 
ticilly his finance minister. Fabio Chigi, on being made pope 
(Ale.xandcr VTI) in 1655, conferred the Roman patriciate on 
hift family, and created his nephew Agostino prince of Farnese 
ami tluke of Ariccia, and the emperor Leopold I created the 
latter Rekhsfurst (prince of the Holy Roman empire) in 1659. 
In 1712 the family received the dignity of hereditary marshals of 
the Church and guardians of the conclaves, which gave them a 
ver}’ great importance on the death of every pope. 

Srr A. von Rcumont, Gesckichie drr Stadi Rom, vol. iii. (i868); 
Almanack de Gotha; V. Frittclli, Albero genealogia della nobUe jamiglia 
Chigi (1922), 

CHIGWELL, an urban district of Essex, England, with sta- 
tions (Chigwell Lane and Chigwell) on the L.N.E.R., 13 mi, N.E. 
of London. Pop. (1951) 5ii775* Area 14 sq.mi. The village, 
which is mentioned in Domesdiy, lies in a branch of the Roding 
valley, fragments of Hainault forest lying to the .south and cast, 
bordering the village of Chigwell Row. The scenery of the neigh- 
bum hood is described in Dickens’s Burnaby Rudge, and the 
King’s Head inn, Dickens’s “Maypole,” still stands. The old 
grammar school was founded by Samuel Harsnett, archbishop of 
^“rk fd. 1631), whose fine memorial brass is in St. Mary’s 
church, a Perpendicular structure w’ith a Norman south door. 
CHIHLI: see Hopei. 

CHIHUAHUA, a northern frontier state of Mexico, bounded 
N arid N.E. by the United States (New Mexico and Texas), E. 
I^y Coahuila, S. by Durango, and W. by Sinaloa and Sonora. 

population in 1950 was 84X1077, and the area, 94,806 sq.m. 
The surface of the state is in great part an elevated plain, sloping 
gently toward the Rio Grande. The western side, however, is 
*nuch broken by the Sierra Madre and its spurs, which form ele- 
vated valleys of great fertility. An arid sandy plain extending 
ihc Rio Grande inland for 300 to 350 mi. is quite destitute 
of vegetation where irrigation is not used. The more elevated 
plateaus and valleys have the heavier rainfall, but over most of 
state it is less than ao in.; an impermeable clay substratum 
Pwvrms its absorption by the soil, and the bare surface carries 
off in torrents. The great BoUi6n de Mapimf, an enclosed de- 
pression, in the southeastern part of the state, was once con- 


sidered to be an unredaimable desert, but experiments with 
irrigation have shown its soil to be highly fertile. The only river 
of consequence is the Conchos, which flows north and northeast 
into the Rio Grande across the whole length of the state. In the 
north there are several small streams flowing northward into lakes. 
Agriculture has made little progress in Chihuahua, and the scarcity 
of water has been a serious obstacle to its development outside 
the districts where irrigation is practicable. Stock-raising is an 
important industry in the mountainous districts of the west, 
where there is excellent pasturage for the greater part of the 
year. The principal industry of the state, however, is mining — ^its 
mineral resources including gold, silver, copper, mercury, lead, 
zinc and coal. 

The silver mines of Chihuahua are among the richest in Mex- 
ico and include the famous mining districts of Batopilas, Chihua- 
huilla, Cosihuiriachic, Jesfis Maria, Parral and Santa Eulalia or 
Chihuahua el Viejo. There are more than too of these mines. 
The state is well served by trunk-line railways and by several 
short branches to the mining districts. 

Chihuahua originally formed part of the province of Nueva 
Viscaya, with Durango as the capital. In 1777 the northern prov- 
inces, known as the Provincias Intemas, were separated from the 
viceroyalty, and in 1 786 the provinces were reorganized as inten- 
dcncias, but Chihuahua was not separated from Durango until 
1823. 

An effort was made to overthrow Spanish authority in 1810, 
but its leader Hidalgo and two of his lieutenants were captured 
and executed, after which the province remained passive until 
the end of the struggle. 

'I’fae people of the state have been active partisans in most of 
the revolutionary outbreaks in Mexico, and in the war of 1862—66 
Chihuahua was loyal to Juarez. The principal towns arc the 
capital Chihuahua, pop. (1950) 110,779; Parral, 120 mi. S.S.E. of 
the state capital, in a rich mining district, with a population 
(1940) of 24,231; Ciudad Juarez across the Rio Grande from El 
Paso, ijop. (1950) 128,782; Caniargo, pop. (1940) 7»705; Santa 
Barbara (1940) 13,902; and Jimenez, 120 mi. S.E. of Chihuahua, 
pop. (1940) 5,175* 

CHIHUAHUA, a city of Mexico, capital of Chihuahua state, 
about 1,000 mi. N.W. of Mexico City and 225 mi. S. by E. of El 
Paso. Pop. (1940) s6,So5; (i95o) iio, 779 - The city stands in 
a beautiful valley opening northward and hemmed in on all other 
sides by spurs of the Sierra Madre. It is 4,635 ft. above sea level, 
and its climate is mild and healthful. The city is laid out regu- 
larly, with broad streets, and a handsome plaza with a monument 
to Hidalgo and his companions of the revolution of 1810, who 
were executed there. The most noteworthy of its public buildings 
is the fine old parish church of San Francisco, begun in 1717 and 
completed in 17S9, one of the best specimens of 18th-century 
architecture in Mexico. It was built, it is said, with the proceeds 
of a small tax on the output of the Santa Eulalia mine. Other 
prominent buildings arc the Government palace, the Porfirio Diaz 
hospital, the old Jesuit college (now occupied by a modern insti- 
tution of the same character), the mint, and an aqueduct built in 
the i8th century. Chihuahua is served by the Mexican Natioiul, 
the KaiLsas City, Mexico and Orient (Santa Fe) and the Mexico 
North-Western railways. Mining is the principal occup^on of 
the surrounding district, the famous Santa Eulalia or Chihuahua 
el Viejo mines being about 12 mi. from the city. Manufacturing 
is making good progress, especially the weaving of cotton fab- 
rics by modern methods. The manufacture of gunpowder for min- 
ing operations is another old industry. 

Chihuahua was founded between 1703 and 1705 as a mining 
town, and was made a villa in 1715 with the title San Felipe el 
Reafde Chihuahua. Because of the rich mines in its vicinity it 
soon became one of the most prosperous towns in northern Mex- 
ico, although the state was constantly raided by hostile Indians. 
In 1763 it had a population of nearly 5,000. The war of independ- 
ence was followed by a period of decline, owing to political 
disorder and revolution, which lasted until the presidency of 
Gen. Porfirio Diaz. In the war between Mexico and the United 
StatU, Chihuahua was captured on March z, 1847, by GA A W. 
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Doniphan, and ai3:ain on March 7, by Gen. S. Price. In 1864 
President Juircz made the city his provisional capital for a short 
time. 

CHIKMAGALUR, a town and district of Mysore state, 
republic of India. The town, about 90 mi. N.W. of Mysore city, 
had a population of 21,744 in 1951. 

CHIKMAGALUR (formerly Kadur) District has an area of 
2,771 sq.mi. Pop. (1951) 417.538. The larfter part consists of 
the Malnad or hill country, which contains some of the wildest 
mountain scenery in southern India. The western border is 
formed by the Ghats, of which the hifthest peaks are the Kudre> 
mukh (6.207 ) and the Mcruti Gudda (5,444 ft.). The centre 

is occupied by the horseshoe ranf;e of the Baba Hudans, contain- 
ing the highest mountain in Mysore, Mulainagiri (6,310 ft.), and 
enclosing the Maidan or plain country, a fertile, well-watered 
region, with the famous “black cotton*’ soil. The principal rivers 
are the Tunga and Bhadra, which rise near each other in the 
Ghats and unite to form the Tungabhadra, a tributary of the 
Kistna. The eastern region is watered by the Vedavati (Hagari). 
From all the rivers water is drawn off into irrig«ation channels by 
means of anicuts or weirs. The chief natural wealth of Chikmaga- 
lur is in its forests, which contain large supplies of the finest tim- 
ber, esfiecially teak, and provide shelter for the coffee planta- 
tions. Iron is found and smelted, and there is corundum in some 
places. The .staple crop is rice, chiefly grown on the hill slo|)es. 
where the natural rainfall is sufficient, or in the river valley, where 
the fields can be irrigated. The district is served by the Southern 
railway, on which, 23 mi. N.E. of Chikmagalur, is Kadur, from 
which the district formerly took its name. 

CHILACHAP, or Tjilatjap, a port in Java, Indonesia, on 
the southern coast, in the residency of Banjumas, west of Schild- 
padden bay. Its harbour, the most favoured by nature in the 
whole of Java, is formed by the island of Nu.sa Kambangan. which 
is long and narrow and lies close to the shore opposite Chilachap, 
beyond which it projects for a considerable distance and thus pro- 
tects it from the heavy monsoon seas and swell of the Indian 
ocean. With the exception of Segoro Wedi bay, Chilachap is the 
only harbour on the south coast of Java which affords protection 
during the southea.st monsoon, and it is the most important. 

The town of Chilachap, which has a population of 28,309, in- 
cluding 670 Euroiieans and Eurasians, and 1,626 foreign Asiatics, 
stands on a tongue of land flanked on the cast by Schildpadden 
bay, and on the west by the estuary of the river Donaii. The en- 
trance to the harbour is between a projecting headland of Nusa 
Kambangan and South jioint, on the tongue of land opposite, and 
is i\ mi. wide, but because of a sandbank the navigable channel, 
which varies in depth from 29 ft. to 48 ft., is narrow. The port 
has two concrete wharves, 1,350 ft. and 400 ft. in length, respec- 
tively, affording mooring places for vessels drawing up to 30 ft. of 
water at low tide. Chilachap is connected by rail with Batavia, 
Surabaya, Surakarta and Samarang by a junction with the main 
Batavia-Surabaya line at Maos. Japanese troops occupied Chila- 
chap shortly after their invasion of Jiiva in World War II. 

CHILAS, an important settlement far up the Indus; head- 
quarters of tne Chilas subdivision (2,800 sq.mi.) of the Gilgit 
agency, lying within the Shinaki tribal territory. The settlement 
is about 100 mi. N.N.E. of Abbot tabad, North-West Frontier 
province, Pakistan. The Chilas settlement, situated 4,010 ft. 
above sea level, holds an imimrtant position with reference to 
the Kashmir-Gilgit route via Astor. It is connected with Gilgit 
via Bunji by a metalled road. Chilas also offers a route to Gilgit 
from the Kaghan valley in Hazara through Babusar pass, shorter 
than from Kashmir through Burzil pass and gaining importance 
with the development of the Kaghan valley. 

The Chilas valley is rich and green. Although it was included 
in the British territory in 1893, it hept its autonomy. 

CHILBLAIN ipemio) is a chronic condition of inflammation 
and swelling usually of the toes, feet or fingers, accompanied by 
intense itching. The condition is frequently precipitated by im- 
paired and weak circulation in the extremities and may follow pro- 
longed exposure to cold and dampness or sudden changes in tem- 
perature. Ulceration may occur. To minimize the possibilities of 


chilblain formation, warm loose hose and warm shoes should be 
worn, and the feet and hands should be dried carefully and rubbed 
briskly after each washing. 

CHILD, SIR FRANCIS (1642-1713), English banker, was 
a Wiltshire man, who, having apprenticed to a goldsmith, beranie 
him.self a London goldsmith in 1664. In 1671 he married Eliza, 
beth (d. 1720), daughter of another goldsmith named William 
Wheeler (d. 1663), and with his wife’s stepfather, Robert Rian- 
chard (d. 1681), took over about the same time the business of 
goldsmiths hitherto carried on by the Wheelers. This was the 
beginning of Child’s bank. Child soon gave up the business of .1 
goldsmith and confined himself to that of a banker. He inherited 
some wealth and was very successful in business; he was jeweller 
to the king and lent considerable sums of money to the govern^ 
ment. Being a freeman of the City of London, Child was elected 
a member of the court of common council in 1681; in i68() he 
became an alderman, and in the same year a knight. He served as 
sheriff of London in 1691 and as lord mayor in 1699. His parlia- 
mentary career began about this time. In 1698 he was ch(i«.en 
member of parliament for Devizes and in 1702 for the City (»t 
London, and was again returned for Devizes in 1705 and 1710 
He died on Oct. 4. 1713. and was buried in Fulham churchyard. 
Sir Francis, who was a benefactor to Christ’s hospital, boupht 
0 .sterley jiark, near Isleworth, later the residence of his de- 
scendant, the earl of Jersey. 

Child had 12 .sons. One, Sir Robert, an alderman, died in 17:1. 
Another, Sir Francis (c. 1684-1740), was lord mayor of London in 
1732, and a director of the East India company. He was chosen 
member of jiarliament for the City of London in 1722 and wa> 
member for Middlesex from 1727 until his death. After the death 
of the younger Sir Francis at Fulham on April 20, 1740, the bank- 
ing business passed to his brother Samuel, and the bank pu.ssed to 
his descendants, retaining its identity until May 1924, when it was 
absorbed by Glyn Mills and Co. Child’s bank was at first con- 
ducted at the Marygold, next Temple bar in Fleet street, London, 
and later occupied the site formerly covered by the Marygold and 
the adjacent Devil tavern. 

CHILD, FRANCIS JAMES (1825-1896). U.S. scholar and 
educator, was bom in Boston, Mass., Feb. i, 1825. He graduated 
at Har\’ard in 1846, taking the highest rank in his class; rcinaiiicd 
as a tutor in various subjects; and after two years of study in 
Europe succeeded Edward T. Channing in 1851 as Bnylston iiro 
fessor of rhetoric, oratory and elocution; and in 1876 becanif 
professor of English at the same institution. Child studied the 
English drama and Germanic philology, the latter at Berlin and 
Gottingen during a leave of absence, 1849-53; and he took general 
editorial supcr\'i.sion of a large collection of the British jwets. He 
edited Edmund Spcn.ser (5 vol., 1855), and publi.shcd an impur- 
tant treatise in the Memoirs of the American Academy of Arts nnd 
Sciences for 1863, entitled “Observations on the Language ot 
Chaucer.’’ His largest undertaking, however, grew out of an orip- 
nal collection of English and Scottish Ballads (8 vol., i 857 - 5 ''^- 
He accumulated, in the university library, one of the largest fi»lk* 
lore collections in existence, studied manuscript rather than 
printed sources and carried his investigations into the ballads of 
all other tongues, meanwhile giving a sedulous but conservative 
hearing to jKipular versions still surviving. His final collefli«^ti 
wa.s puiflished as The English and Scottish Popular Ballads, first in 
ten parts (1882-98) and then in five quarto volumes, which re- 
main the authoritative treasury of their subject. Child worked - 
and overworked — ^to the last, dying in Boston Sept. 11, 1896^ hav- 
ing completed his task save for a general introduction and bibliog- 
raphy. A sympathetic biographical sketch was prefixed to 
work by his pupil and successor George L. Kittredge. 

See also Gamcliel Bradford, As God Made Them (Boston, 1929)- , 

CHILD, SIR JOHN (d. 1690), English deputy governor 0 
Bombay from 1679 to 1681 and president of Surat from 
1690, was the first person to be placed in control of all the hajj 
India company’s factories in India. Ina672 he married Susaniwi • 
daughter of Capt. John Shaxton, who commanded the ’ • 
garrison. He was implicated in the mutiny of Shaxton 
two years later but was restored to favour through the 
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of his namesake, Sir Josia Child, the powerful governor of the com- 
pany in London. Like his patron he was utterly unscrupulous and 
had a passion for intrigue. His tyrannical behaviour as president 
led to Capt. Richard Keigwin’s rebellion at Bombay in 1683. Act- 
ing under instructions from London, Child became involved in war 
with the Mogul emperor Aurangzeb, but the seizure of Surat by 
jVlogul troops forced him to sue for peace. He was not the strong 
governor that historians had depicted, and his career was a series 
of ignominious failures. 

Ser R. and O. Strachey, Keigwin^s RrbelUan (Oxford, iqi6), which 
gives evidence that the two Childs were in no way related. (C. C. D.) 

CHILD, SIR JOSIA (1630-1699), English merchant, econo- 
niist and governor of the East India company, was born in Lon- 
don in 1630, the second son of Richard Child, a London merchant 
of old family. After serving his apprenticeship in the business 
to which he succeeded, he started on his own account at Ports- 
jnouth, as victualler to the navy under the Commonwealth, when 
about 25. He ama.s.sed a comfortable fortune and became a con- 
siderable stockholder in the East India company. He was re- 
turned to parliament in 1659 for Petersfield; and in later years sat 
for Dartmouth (1673-78) and for Ludlow (1685-87). He was 
made a baronet in 1678. His advocacy, both by speech and by 
pen, under the pseudonym of Philopatris, of the East India com- 
pany's claims to political power, as well as to the right of restrict- 
ing competition with its trade, brought him to the notice of the 
shareholders, and he became a director in 1677, and, subsequently, 
di-puly governor and governor. In order to control the company’s 
allairs in India he got rid of John Pettit, the senior and best- 
qualified candidate for the presidency of Surat, in favour of a sub- 
servient protege named John Child. He was for a considerable 
time virtually the .sole ruler of the company and directed its policy 
as if it were his own private business. He has been credited with 
the change from unarmed to armed traffic; but the actual renunci- 
ation of the Roe doctrine of unarmed traffic by the company was 
rc^tilved u|x»n in Jan. 1686, under Gov. Sir Joseph A.sh, when Child 
temporarily out of office. He died on June 22, 1699. 

Child made some important contributions to the literature of 
econ()mic.s; es^iecially Brief Observations Concerning Trade and 
tin Interest 0] Money (1668) and ^4 \vw Discourse of Trade 
{ 166S and 1690 ). He made various proposals for improving Brit- 
ish trade by following Dutch e.xample and advocated a low rate 
nt iiiierest as the ** causa causans of all the other causes of the 
rkhes of the Dutch people.” This low rate of intere.st he thought 
.should he created and maintained by public authority. Child, 
while adhering to the doctrine of the balance of trade, observed 


CHCLDEBERT, the name of three Frankish kings. 

Childebert I (d. 558) was one of the four sons of Clovis. In 
the partition of his father’s realm in 51 1 he received as his share 
the town of Paris, and the country to the north as far as the river 
Somme, and to the west as far as the English channel, with the 
Armorican peninsula. In 524, after the murder of Chlodomer’s 
children, Childebert annexed the cities of Chartres and Orleans. 
He took part in the various expeditions against the kingdom of 
Burgundy, and in 534 received as his share of the spoils of that 
kingdom the towns of Macon, Geneva and Lyons. When Vitiges, 
the king of the Ostrogoths, ceded Provence to the Franks in 535, 
the possession of Arles and Marseilles was guaranteed to Childe- 
bert by his brothers. Childebert also made a series of expeditions 
against the Visigoths of Spain. In 542 he took possession of Pam- 
peluna with the help of his brother Clotaire I, and besieged Sara- 
gossa, but was forced to retreat. From this expedition he brought 
back to Paris a precious relic, the tunic of St. Vincent, in honour of 
which he built at the gates of Paris the famous monastery of St 
Vincent, known later as St. Germain -des-Pres. He died without 
issue in 558, and was buried in the abbey he had founded, where 
his tomb has been discovered. 

See '^Nouveaux documents sur le tombeau de Childebert k Saint- 
Germam-de-Pr&,” in the Bulletin de la Sociiii des Antiquaires (1887). 

Childebert II (570-595), king of Austrasia, was a son of Sige- 
bert. When his father was assassinated in 575, Childebert was 
taken from Paris by Gundobald, one of his faithful leudes, to 
Metz, where he was recognized as sovereign. He was then only 
five years old, and during his long minority the power was dis- 
puted between his mother, Brunhilda, and the nobles. Chilperic, 
king at Paris, and King Gontran of Burgundy, sought alliance 
with Childebert, who was adopted by both in turn. But after 
the assassination of Chilperic in 584, and the dangers occasioned 
to the Frankish monarchy by the expedition of Gundobald in 
585, Childebert threw himself unreservedly into the arms of 
Gontran. By the pact of Andelot in 587 Childebert was recog- 
nized as Gontran’s heir, and with his uncle’s help he quelled the 
revolts of the nobles and succeeded in seizing the castle of Woewre. 
Many attempts were made on his life by Fredegond, who was 
anxious to secure Gontran’s inheritance for her son Clotaire II. On 
the death of Gontran in 592, Childebert annexed the kingdom of 
Burgundy, and contemplated becoming sole king of the Franks. 
He died, however, in 595. Childebert II had had relations with 
the Byzantine empire, and fought in 585 in the name of the em- 
peror Maurice against the Lombards in Italy. 

Childebert III was one of the last and feeblest of the Merovin- 


that a people cannot always sell to other countries without ever 
buying from them and denied that the export of the precious 
metab was necessarily detrimental. He had the mercantilist par- 
tiality for a numerous population and propounded a new scheme 
for the relief and employment of the poor; he advocated the 
rc'^ervation by the mother country of the sole right of trade with 
Its colonies. 

P. and 0 . Strachey, Keigwin^s Rebellion (Oxford, 1916). 
CHILD, LYDIA MARIA (1802-1880), U.S. author and 
reformer, was born at Medford, Mass., Feb. ii, 1802, and died at 
IViyland, Mass., Oct. 20, x88o. One of the most prominent 
Women of her day, Mrs. Child's present claims to remembrance 
arc the contemporaneous popularity of her stories Hobomok 
The Rebels (1825) and Philothea (1836); her editor- 
sbip oi the Juvenile Miscellany , the first children’s monthly peri- 
odical in the United States; and her efforts in behalf of the 
slave.s, freedmen and Indians, including her stirring Appeal for 
That Class of Americans Called Africans (1833) and her editing 
of the Anti‘Slavery Standard (1840-44) in association with her 
flusband. 

hi si)iie of the 35 editions of her Frugal Housewife (1829) and 
Joe German, the eight American and the 12 English editions of 
her Mot her* s Book (1831), these and her many other stories and 
books on feminism, religion, biography and history have been 
superseded by later worlu. 

of Lydia Marla OM a bio- 

R iphiul introduction by J. O. Wittier, appendix by Wendell Phillips; 
^^0. a chapter in T. W. Higginson’s ConUmporams (1899). 


gians. A son of King Theudcrich III, he succeeded his brother 
Clovis III in 695, and reigned until 711. 

See B. Krusch, **Zur Chronologic der mcrowingischen Kdnige,** in 
Forschungen zur deutschen Geschickte, vol. xxii, pp. 451-490. 

(C. Pf.) 

CHILDERIC, the name of three Frankish kings. 

Childeric I (c. 437-481), king of the Salian Franks, succeeded 
his father, Merwich (Merovech), as king about 457. With his 
tribe he was established around the town of Toumai, on lands 
which be had received as a foederatus of the Romans, and for 
some time he kept the peace with his allies. About 463, in con- 
junction with the Roman general Egidius, he fought against the 
Visigoths, who hoped to extend their dominion to the banks of 
the Loire; after the death of Egidius be assisted Count Paul in 
attempting to check an invasion of the Saxons. Paul having per- 
ished in the struggle, Childeric defended Angers against the Sax- 
ons, recovered from them the islands they had seized at the mouth 
of the Loire and destroyed their forces. The Saxon chief Odoacer 
now agreed to serve the Romans and the two chieftains, now 
reconciled, intercepted a band of the Alamanni. These are all the 
facts known about him. The stories of his early life by the Franks, 
of his stay of eight years in Thuringia with King Basin and his 
wife (or sister) Basine, of his return when a faithful servant ad- 
vised him that he could safely do so by sending to him half of a 
piece of gold which he had broken with him and of the arrival at 
Toumai of Queen Basine, whom he married, are preserved by 
Gregory of Tours, and have found a place in French epic poetry. 
After the fall of the western empire in 476 there is no doubt that 
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Childeric regarded himself as freed from his engagements toward 
Rome. He died in 481 and was buried at Toumai, leaving a son 
Clovis (g.v.), afterward king of the Franks. His tomb was dis- 
covered in 1653, when numerous precious objects, arms, jewels, 
coins and a ring with his name and the image of a long-haired war- 
rior. were found. 

Childeric IT (c. 653-675), king of Austrasia, was a son of the 
Frankish king ('lovis II, and in 660, although a child, was pro- 
claimed king of Austrasia, wliile his brother Clotaire IIT ruled 
over the rest of the dominions of Clovis. After the death of 
Clotaire in 670 he became ruler of the three Frankish kingdoms, 
Austrasia. Neustria and Burgundy. He was murdered in 675 
while hunting. He was buried at St. Germain near Paris. 

Childkrk" 111 (d.c. 751), king of the Franks, was the last of 
the faineant Merovingian kings. The throne had been vacant for 
seven years when the mayors of the palace, Carloman and Pippin 
the Short, decided in 743 to recognize Childeric as king. We can- 
not say whose son he was, or what bonds bound him to the Mero- 
vingian family. He took no part in public business, which was 
directed, as before, by the mayors of the palace. When in 747 
Carloman retired into a monastery, Pippin resolved to take the 
royal crown for himself. Childeric was dethroned in 751 and 
placed in the monastery of St. Omer. (C. Pr.) 

Biiujor.RAi'HY. — ^J. J. Chiflet, Anastam Childeric 7 . Franc orum rt^is 
(1655) ; W. Junghans, Krithche Untersuchungen zur Geschickte der 
jrdnkischen Kiinige Childerich und Clodovech (1857) ; J. B. D. Cochet, 
Le Tombeau de Childeric /., roi des Francs (1850) ; G. Kurth, Histoire 
poHique des Merovingiens (1893) ; E. Lavissc, Histoire de France, vol. 
6 (Paris, 190O ; and authorities quoted under Okkgory oir Tours. 

CHILDERMAS: see Innocents’ Day. 

CHILDERS, HUGH CULLING EARDLEY (1827- 

1896), British statesman, was born on June 25, 1827. On leaving 
Cambridge he went out to Australia in 1850. In 1852 he was 
appointed auditor-general in Melbourne, and in 1853 collector of 
the customs; he carried through a bill for the establishment of the 
University of Melbourne, and was its first vice-chancellor. In 

1856 he represented Portland in the new parliament of Victoria, 
and was commissioner of trades and customs in its first cabinet. In 

1857 Childers returned to England as agent-general of the colony, 
and in i860 entered parliament as liberal member for Pontefract. 
In 1865 he became financial secretary to the treasury. He occu- 
pied various posts in the Gladstone ministries. As secretary for 
war from 1880 to 1882 he was re.sponsible for the administration of 
the Transvaal War in 1881 and the Egypitian War in 1882. Dur- 
ing his term of office the territorial system was introduced, with 
other administrative reforms of the army. From 1882 to 1885 he 
was chancellor of the exchequer, and the beer and spirit duty in his 
budget of 1885 was the occasion of the government’s fall. In 1886 
he was returned as a Home Ruler (one of the few Liberals who 
adopted this policy before William Gladstone’s conversion) for 
south Edinburgh, and was home secretary in Gladstone’s ministry 
of 1886. The withdrawal of the financial clauses of the first Home 
Rule bill was largely the result of his threat of resignation. He 
retired from parliament in 1892, and died on Jan. 29, 1896. 

See the Life of Childers, by his son (1901). 

CHILDERS, ROBERT CAESAR (1838-1876), English 
oriental scholar, son of the Rev. Charles Childers, English chap- 
lain at Nice, studied Pali during his residence (1860-64) as a 
civil servant in Ceylon. In 1869 he published the first Pali text 
ever printed in England, and began to prepare a Pali dictionary 
(2 vol., 1872-75), which was awarded the Volncy prize by the 
Institute of France. In the Journal of the Royal Asiatic Society 
he published the Mahd-parinihbdna Sutta^ the Pali text giving the 
account of the last days of Buddha’s life. In 1872 he was ap- 
pointed sublibrarian at the India office, and in 1873 first pro- 
fessor of Pali and Buddhist literature at University college, Lon- 
don. He died in London on July 25, 1876. 

CHILDERS, ROBERT ERSKINE (1870-1922), Irish 
politician, the son of Robert C. Childers of London, was educated 
at Haileybury and Trinity college, Cambridge. From 1895 to 1910 
he was a clerk in the British house of commons. He served as a 
trooper in the South African War in 1900 and from 1910 to 1914 
was engaged in political work and writing for Irish home rule. 


During World War I he served in the royal naval air service and 
in the royal air force, in which he attained the rank of major and 
won the D.S.C. From 1917 to 1918 he served on the secretariat 
of the Irish convention. On his demobilization he returned to Ire- 
land and was elected to dail eireann as deputy for Wicklow in 
May 1921. He was principal secretary to the Irish delegation of 
plenipotentiaries to Westminster, Oct.-Dec. 1921. He afterward 
opposed the Anglo-Irish treaty of 1922, supported Eamon de 
Valera in the dail and joined the Republicans when they again took 
up arms. He was captured in Wicklow Nov. 10, 1922, and tried 
by military court martial on Nov. 17, on the technical charge of 
having possession of an automatic pistol without proper authority. 
He was found guilty of treason, and executed on Nov. 24, 1922. 

Among his publications are: vol. v of the Times history of the 
South African war, dealing with the guerilla campaigns; a brilliant 
story, The Riddle of the Sands (1903); The Framework of Horn 
Ride (1911); Military Ride in Ireland (1920). 

CHILD PSYCHOLOGY AND DEVELOPMENT. 

General psychology seeks to give both a description and explana- 
tion of the mental processes of adults — processes such as those of 
learning, perceiving, thinking and motivation. Child psychology is 
that branch of psychology which devotes itself to the investigation 
of the processes of psychological growth and adjustment in human 
beings from conception to adulthood. 

Child psychologists strive not only to plot the course of be- 
haviour, ability and attitude change which characterizes the prog- 
ress of individuals as they mature but also to describe and explain 
the differences observed between children in the many aspects of 
their development. With this objective, the discipline, it should 
be expected, would have nebulous bounds since it is recognized 
that the individual and his functional environment are interde- 
pendent as are also all of the functions of the person to some de- 
gree. In order to achieve its purposes, child psychology has cross- 
fertilized with other sciences such as cultural anthropology, soci- 
ology, psychiatry, pediatrics, nutrition and physiology. Vitamin 
deficiencies and hormone irregularities are not without influence on 
behaviour and attitude. Comparisons of the behaviour of diiidren 
in different cultures have thrown into relief the moulding effect of 
the social milieu. 

Child psychology has a rather short history, most of its develop- 
ment as a science having been achieved in the 20th century. 

Methods and Techniques of the Science. — ^The techniques 
whereby the specific mental functions and behaviour patterns of 
children are described and analyzed are es.senLially those used in 
general psychology since the same processes arc studied, though 
procedural adjustments must often be made to the level of skill 
and the motivation of young subjects. 

The data of child ptsychology are obtained from a variety of 
sources. Most frequently children are observed directly either 
in a casual or in a systematic and controlled way. Casual observa- 
tion often makes it possible to catch behaviour on the wing; con- 
trolled observation is usually necessary to provide detailed de- 
scriptions of behaviour and analyses of the influences which alter 
it. By controlled observation is meant a procedure whereby con- 
ditions within and/or about the subjects being studied, as well as 
the methods of the observer, arc regulated or arranged. The con- 
trols imposed vary with the purposes of the investigator. 

In addition to learning about pre-adult humans through their 
own direct observations, investigators may gain insights through 
reports others give of children in questionnaires, interviews or m 
less formal ways; through records kept by some agency such as a 
school or clinic, as well as through a study of the things childr^ 
create; e.g., their drawings and compositions. Introspections by 
a child himself or by an adult on his own childhood 
shed light on how human beings develop psychologically. That 
not all evidence of the kinds enumerated can be trusted, however, 
suggests that the task of data gathering must be surrounded by 
such safeguards as will ensure accuracy. Since, moreover, m’lc 
mental behaviour is covert and has to be inferred from behaviour 
that can be directly observed, the pitfalls which interfere with ac- 
curate inference have also to be avoided. 

Quantified descriptions of various qualities children 
abilities, skills, interests, values, social-emotional cbaractens 
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^arc achieved usually through tests (objective and projective), 
ratings and rankings, simple counts and what are known as time- 
sampling methods. 

Since the investigator as he observes children directly in their 
activities may not be able to see and hear quickly enough to give an 
accurate report of what happens, he may find it profitable to obtain 
a permanent record which can then be analyzed at leisure. Hence, 
cinematic and sound recording are among the routine techniques 
of the child psychologist. The movie and the wire or plastic sound 
records obtained can be presented at any desired tempo and can 
be reviewed an indefinite number of times. 

'j'o discover the usual course of developmental change in chil- 
dren, two chief methods have been employed. The same group of 
subjects is followed through a period of years, or different groups 
of children at successive ages are studied. The latter cross- 
sectional method is less time-consuming since the investigator is 
not obliged to wait for his subjects to grow up; but the resulting 
composite image is likely to give us the impression that develop- 
ment in the case of the individual is smoother and more regular 
than it actually is. In fact, no child, as he matures, may follow 
exactly the pattern of the mean. 

Whereas from some points of view the first method, the longi- 
tudinal, is preferable — since it yields a picture of the development 
of each individual as well as of the trend in the total group — it is 
not often used, not only because of the slow rate at which data 
r.'iii be accumulated but also because subjects are lost with great 
mpidity becau.se of the difficulty of su.stainiiig co-operation and of 
population mobility. An investigator might well lose two-thirds 
of lll^ sulijcrls over a period of iS years. Those subjects who 
^vere still avai table at the termination of such a long study would, 
(loul)tlcss, be a highly selected group and hence would not depict 
well what is typical. 

MENTAL DEVELOPMENT 

Both the fact that people differ and the fact that they are alike 
in many of the aspects of their development need consideration. 
This first section will sketch roughly what tends to be the rather 
uaual pattern of unfolding in children in a culture such as that 
of the United States; i.e., give a sort of developmental time 
schedule for the average child. A brief discussion of the problem 
of individual differences is reserved for a later section. 

Although the most striking characteristics of development are 
'ihal it is continuous, irreversible and its parts all interrelated, any 
description of its course must be cross-sectional and selective — 
deal with discrete bits of behaviour at arbitrarily chosen land- 
marks. The reader must fill in with his imagination the gaps be- 
tween the segments selected for mention. 

Prenatal Developments — If the beginning of psychological 
life is to be understood, the child must be studied before birth. 
Hecuusc of the fact that the prematurely delivered foetus which 
i.' more than six months of age can live, if given proper care, and 
l^erue ran be available for visual in.spcction, the behaviour and 
ahility of the foetal infant during the last three months of the pre- 
njiial period are better understood than are those of younger 
foetuses. Direct observation of aborted foetuses w^ho are younger 
than six months must be distorted by the fact the infant is dying 
when under visual scrutiny. Some of the indirect means devised 
lo throw light on the activities of young foetuses involve the use 
of I'lilpation, X-rays, the stcthcscope, the electrocardiograph and 
introspections by the pregnant mother on the felt movements of 
the child she is carrying. 

Many behaviour patterns once thought to appear only after 
hi rill we now know can be elicited much earlier. By the 2nd month 
after conception, for example, a primitive sort of sucking response 
be aroused; by the nth week, grasping; by the 4th month, 
rudimentary respiratory movements; and by the 7th month, the 
corneal reflex. Quickening may be felt by the mother as early as 
ihe j()th week. The foetus’ heart begins to beat at about the 3rd 
Week. 

^here is evidence that learning can occur before birth, but how 
®uch and what is usually learned is not clear. While the one-time 
that a mother could “mark” her child physically by the spe- 


cific thoughts and feelings she experienced while pregnant has 
long been exploded, it is not out of the realm of the possible that 
her mental state, since it affects her physiological condition, may 
have some influence on the foetus’ psychological life. We know 
it can influence the foetus physically. 

The Newborn^ — ^The neonate is no automaton, no mere bundle 
of reflexes, but rather an organism with an extensive repertoire of 
responses so co-ordinated as to make possible, if it is given some 
protection, its survival in this everchanging and infinitely complex 
world. Its responses are, to be sure, largely vegetative, but the 
p.sychological registration of these in feeling should not be over- 
looked. A few hours after birth, for example, crying on the part 
of the infant will accompany the “hunger” contractions of its 
stomach. The newborn can be roused via all sense modes if the 
stimuli are such as to have organic significance. * Sometimes the 
infant’s response is seen chiefly in increased or decreased move- 
ment of a massive sort or in changes in circulation or breathing. 
Often, however, the response appears more specific and localized — 
.such as fixating, converging on or following a light or clo.sing the 
hand when the palm is stimulated. The neonate reacts less vigor- 
ously to pain than do older children and, strangely enough, it docs 
not shed tears when it cries. Whether its discriminations embrace 
those between the various colours or beween different odours is 
still something of a moot question, but it seems not unlikely that 
it can sense certain gross differences within these modalities. 

The baby who has just arrived seems capable of being upset not 
only by interference with its biological needs (e.g., by food, water 
and air lacks, too great heat or cold and by pain) but also by sud- 
den intense light, sound or equilibratory stimuli. There is dis- 
agreement, however, as to whether it can be said that the new in- 
fant shows differentiated emotions. It seems clear enough, even 
though an occasional faint smile may be seen flickering across the 
newborn’s face, that pleasant excitement is generally lacking. 
How safe it is to assume that differentiation has occurred in the 
area of unpleasant emotion (e,g., that anger and fear have 
emerged) is a point that is debatable. 

Even though the new-born sleeps about 20 hrs. a day and spends 
much of his waking time in nursing, he is still a learner. Condi- 
tioning with respect to certain details of the feeding routine are 
some of the learnings that have been reported to have occurred 
within four to five days of birth. 

The Yearling. — By one year the infant has made great strides 
and has quite a distinct personality. The yearling seems to be 
making his most dramatic advances in locomotion. Not only has 
he greatly expanded his horizon by learning to sit alone, but he 
can voluntarily change the horizons upon which he looks; for he 
can creep, pull himself to standing and walk, if led by the hand. 
The experience of stepping out on his own usually comes a couple 
of months later. 

Manual explorations, too, are among his enthusiasms. He seems 
to have a compulsion to touch and finger articles and grabs avidly 
for most evcr>'thing in sight. Even so tiny an object as a crumb 
may attract his attention and, when it does, he can appropriate it 
with a neat pincer grasp. But his manipulation does not stop with 
mere grasping and holing, as it did earlier. The objects he picks 
up are likely to be combined in some activity. The yearling en- 
joys putting objects into containers, such as a ball into a box. 
The object, to be sure, does not stay put long, for he retrieves it 
promptly with the same flourish displayed in depositing his cache. 
If we would point to his lacks rather than achievements in the case 
of manual skills, we might mention his awkward voluntary release 
of objects whose position he is trying to control. He tends to have 
difficulty, for instance, according to Arnold Gesell, in dropping 
a pellet into the mouth of a small bottle, and he docs well if he can 
build a block tower of even two blocks. 

In self-help he is beginning to make progress. He drinks from 
a cup easily and can hold it alone, although, of course, he needs 
both hands to steady it. Bits of solid food such as meats he finger- 
feeds himself. If he uses a spoon, he tends to turn it over as he 
lifts it to bis mouth, rather than to keep it upright, with the result 
that any self-feeding he does with a spoon may consign more food 
to his chin and bib than mouth. 
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That his Infancy is about behind him is attested by the fact that 
he is now on a three-meal-a-day schedule. If he has a bottle, it 
usually is just one a day. His social advance is revealed also by 
his sensitivity to approval and disapproval. He can even inhibit 
his impulses a bit if the person who is requesting him to refrain 
from some act remains close at hand and frowns or displays some 
other sign of disapproval. The baby of a year is likely to shy 
away from strangers, an attitude which, while it does not seem like 
a social advance, does reflect his budding understanding of human 
groups and alliances. 

In the matter of verbal communication the year-old infant has 
not made much progress. He has spoken his first word but at best 
this is little more than a vocal stunt which he performs on request. 
In spite of his lack of verbal skill, it must not be overlooked that 
he is making progress in important aspects of language. His eager 
interest in the world about him and the resulting perceptual dif- 
ferentiations he makes as well as the understandings he gains 
will provide him with meanings without which the words he is 
soon to acquire would he hollow shells. 

The Toddler. — By two years the child is a toddler and explorer. 
He can even run. He is likely to fall frequently not only because 
of his light mass, small base and relatively high centre of gravity 
but also because of his lacks in foresight and learned motor skills. 
The climbing of stairs and the walking of simple inclines fascinate 
him. When he climbs stairs, he marks time (i.e., brings one foot up 
to the level of the other before advancing) and holds on to the 
balustrade. He thinks it a feat to jump down one step without 
falling. Not only can he carry himself almo.st anywhere he wants 
to by walking and running, but before he is three he is frequently 
a master of one form of vehicular locomotion ; i.e., he can ride a 
tricycle, if given opportunity to learn. 

In manual .skills, as in locomotor, he has made progress. His 
hand preference is fairly well established. He helps, when being 
dressed, chiefly by holding his various members in readiness; but 
pulling off his cap, shoes, stockings and mittens are not beyond 
him. If his food is soft or finely cut, he can feed himself with a 
spoon, though the activity takes considerable concentration. The 
spoon he holds list-fa.shion. He can drink from a cup and not 
infrequently holds it with one hand. His improvement in co- 
ordination is revealed by the fact that he is seen frecjuently push- 
ing a baby carriage, covering a doll, putting piegs into a simple 
peg board. Opening and closing containers and screwing and un- 
screwing are .sources of great delight. Although he is usually un- 
able to make a representative drawing (his arc .scribbles), the two- 
year-old likes pictures and tends to puff w'ith pride as he names the 
common objects and animals portrayed in his picture book. He 
can often recite a short nursery rhyme or supply the final words 
to the lines of the rhyme as the adult reads a familiar jingle. In 
fact, his verbal skill is considerable; a vocabulary in u.se of ap- 
proximately 300 words has been estimated as about average. One- 
word sentences, however, predominate in his speech, though he is 
beginning to put words together. When the two-year-old refers 
to himself, he usually does so by name. Pronouns are rather con- 
spicuously absent from his speech, but before he is three the first 
person singular and the pronominal adjective, '^mine,” may be 
overworked, especially when he is playing with his peers. The 
two-year-old, in addition to knowing his name, knows his sex and 
that he is a little person; i.e., he has begun that classification and 
diagnosis of himself which will occupy him endlessly in his life. 

As might be expected, since correct pronunciation involves fine 
auditory perception and delicate motor control, the toddler’s pro- 
nunciation is far from perfect, letters in his words being frequently 
omitted and misplaced or wrong ones substituted. 

It is possible to guide the behaviour of the two-year-old some- 
what by simple directions; for instance, he can hold a limited task 
in mind, such as returning with the toy he has been sent into the 
next room to fetch. Control of him, however, has still to be 
chiefly nonverbal. Nor has he internalized to any extent the 
mechanisms which would help him inhibit his impulses. If told 
not to do something, he cannot yet be trusted to desist when the 
adult’s back is turneid. This is not neces.sarily because he is per- 
verse but merely that he has not yet formed the mental cues which 


will help him to remember and control. His conscience, like his 
good intentions, is short-lived and poorly formed. 

That he has come a great way in his socialization is indicated l)y 
the fact that he has fairly dependable bowel control. In the mat. 
ter of bladder control his success is not so great. While daytime 
accidents are not usually frequent, he is likely to wet himself at 
night. He is down to one nap a day and this usually in the after- 
noon. Awake now about ten hours a day, he has much time fur 
getting acquainted with his universe. No wonder he learns rapidly. 

In his social relations the young two-year-old is more adult, 
centred than peer-centred. At nursery school, for instance, he i.s 
more inclined to ignore or play alongside other children than to 
play co-o|)eratively with them. Objects and materials seem to in- 
terest him more than do children, though he may spend consider- 
able time watching the latter and may snatch things from them 
if they have something that appeals to him. In the main, he has 
few techniques of defense. 

If the adults caring for the toddler are and have been relatively 
fearless and have dealt with him wu'sely, he is likely to have few 
fears. Among the fears common at this age, says Arthur T. jer- 
.sild, are those of animals, falling, sudden loud noises, strangers 
and strange settings. When distressed, the two-year-old ent-v 
readily and, when thwarted, often merely explodes — lies down on 
the floor and kicks or bangs his head but fails to direct his attack 
toward those who have interfered with his desires. He is easily 
made cranky by hunger, fatigue and colds and has little self- 
control. In general, he lacks sympathy with and in.sight into 
the sufferings of others. If another child cries he may, however, 
watch in a rather troubled way. 

The School Entrant. — The fact that formal education usually 
begins around six years indicates the belief of society that the 
child by this age can take reasonably good care of himself and cun 
work with a group. The six-year-old's control of his body is shown 
by his ability to climb almost anything in sight, skip, hop and 
gallop, as well as run fleetly. 

He grasps a knife, fork, spoon and pencil with a flngcrhold a 
form which makes for much finer control than the fisthold whiili 
characterized him at two years. In the matter of dressing and 
undressing, he is quite independent, only an occasional snugly 
fitting rubber or awkwardly placed button producing calls for 
help. With assistance on ears and back, he may give himself an 
acceptable bath. He can tie a bow knot, use a pair of scissors with 
fair control, paste and hammer, as well as saw in a fashion. Hb 
wood products, such as boats and wagons, begin to re.semble whal 
he is trying to represent. His drawings, too— people, houses, 
trains, autos, planes and flowers are among his favorite themes— 
are now recognizable. For the spatial relationships of the major 
parts of the objects he tries to represent he has some feeling, hut 
his sense of proportion is none too good ; those parts in which he 
has a .special interest or for which he has enthusiasm are usually 
portrayed disproportionately large. The doors and windows in 
the houses he draws provide more than adequately for exit and 
light. .. 

That in representing he pays attention to more than the spatial 
relationships of the parts is apparent in that, when painting or 
colouring, he tends to portray objects in realistic colours. When 
he strings beads he often follows a pattern instead of merely in- 
teresting himself in getting the beads on the string, as he 
earlier. This following of a bead pattern may involve other dis- 
criminations such as those of simple number. In fact, the school 
entrant has made significant progress in the development of a con- 
ception of number. According to Lewis M. Terman. he can count 
13 pennies and can select out of a pile, on request, groups of ob- 
jects numbering as many as 10. 

The most significant achievement of the sixth year, in the case 
of the schoolchild in the U.S., is that of learning to read. 
ing, however, might better be designated word-calling at first, for 
only gradually does the child learn to read along continuously and 
get ideas from his reading. 

With baby talk largely a thing of tb^ past, and in spite of the 
fact that he is beginning to shed his milk teeth, the school en- 
trant’s enunciation is not un.’ike an adult’s. In his six years he has 
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acquired an active vocabulary of about 2,500 words. Compound 
and complex sentences are common among his verbal products, his 
sentences averaging around five words. This fact indicates his 
thinking has reached a respectable degree of abstractness since 
qualifiers are not unusual. The six-ycar-old’s use of the present, 
past and future tenses reflects some understanding of time, though 
he does show his youth by the extent to which he lives in the pres* 
ent— by his relatively infrequent references to the past and future 
and also by his inability to work toward a remote goal. 

Important in revealing his social progress is the fact that the 
six year-old cries relatively infrequently, in contrast with the 
two year-old, expressing his displeasure and wants more often in 
words. If he is angry he tends to work his way through the dif- 
liculty by the use of language rather than as he did earlier by loud 
kiment or physical force. Emotional explosions as undirected as 
tantrums occur rather seldom. Instead, his attacks, when he is 
annoyed, tend to be well directed, whether they are verbal or 
physical. 

Having to defend himself and his status in a society which is 
highly competitive, a child of six in the U.S., for instance, is 
.ilready rivalrous and status-conscious. Despite rivalrous atti- 
tudes, however, it is not beyond him to share spontaneously .some 
of hi^ possessions, to take turns and to listen quietly w’hen another 
per'^on has the floor. It is sometimes, of course, difficult to per- 
suade him that the.se procedures are in his interest. With guidance 
III li project, he may he able to take a role w’hich complements the 
p'hs of others and to sustain this role for a number of days. 
\nmng his play activities are likely to be such co-operative enter- 
prises a.s playing school, house, store and war. In such techniques 
u»r manipulating others as flattery, bribery, bargaining, threats 
.ind forming counleralliances he tends to be fairly well practised. 

riie child of six can enter into the more intimate types of social 
rl*Ulio^^hips, too. He usually has a special friend or two whom 
hi ^eeks out and, if need be, defends, albeit his alliances are not 
di^linguished for their permanence. Among racially mixed 
LMoups he is likely to prefer those of his own race. Association 
uitli those of other races tends, notwithstanding, to be free and 
11 y .Mso he a.s.sociates with the members of both sexes rather 
willingly, though he is seen more wdth the members of his own sex. 

A tun her sign of his increasing socialization is the fact that when 
mil U)o sorely tempted, the six-year-old can control himself, even 
If flic absence of the enforcing authority, lie does have a con- 
Nciencc and finds it diificult to bear or conceal guilt. Since the 
-ihool entrant is governed little by broad principles, his morals 
lend to he specific to the situation; he may be honest or generous 
in one situation and dishonest or .selfish in another. 


Among the fears common in children of this age, according to 
T. Jersild, are likely to be those of the dark, robbers, animals, 

I icing alone, dangers associated with imaginary creatures, and 
Imdily injury through drowning, fire or traffic accidents. Those 

of sudden loud noises and high places so characteristic of 
young children have in most cases di.sappeared. It is conspicuous 
dicit the fears of the child of six are roused less than they were at 

II younger age by present events and more by symbols of objects, 
per'-ons or situations which he believes threaten his welfare. These 
ihreats may, of course, be more imaginary than real. Indeed the 
Imundary between the real and imaginary is still somewhat blurred 
-0 times for the six-year-old. When he listens to the radio, which 
he likes to do, he often believes the action and characters are real. 

because he has just entered school and is having to work out 
^adjustments to a new and usually taxing social environment, he 
be more emotional, explosive and less well-adjusted than he 


somewhat earlier. Insecure in the school environment and in 
his relations with his new companions, he may take out his irri- 
ti'tiuns on the members of his family. It is well to realize also 
his parents may have been dwarfed some in significance by 
the emergence of the teacher as a new authority. 

I'he Preadolescent. — Since girls are more accelerated in their 
development, the picture given in this section is chiefly of girls of 
lihout 10 years and boys of about 11. The picture, it should be 
fueled, blurs sex differences even more than has been the case thus 


The preadolescent period is often called the gang age, since chil- 
dren of this age seem to go in packs. Informal clubs, pass words 
and code language are their special joy and are signs of the increas- 
ing dependence of preadole.scents on their peers and their decreas- 
ing dependence on adults. In their social interplay children just 
entering the second decade tend to be somewhat rough. The 
flaunting of untidiness is not unusual among them, and the lack of 
social amenities in her preadolescent son has been many a 
mother’s despair. Practical jokes, such as poking and tripping, 
and slapstick comedy are forms humour takes. The comic strips 
(usually not comics but pictorial detective and adventure stories) 
are read avidly and programs of similar type on the radio are lis- 
tened to. Favourite play activities for boys of this age in the 
United States, for instance, are roller skating, bicycling, romping, 
carpentering, chasing, swimming, coasting, skating, marbles, base- 
ball and football. The girls tend to favour more quiet play, 
although rope jumping, jacks and hopscotch are at the pteak of 
their popularity. Popular among girls, too, are sewing clothes for 
dolls, playing the piano for fun and listening to the radio. 

A deep gulf separates the boys and girls, partly because the 
members of each sex are not equally vigorous and hence have de- 
veloped dissimilar play interests, and partly because they are so 
anxious to conform to the pattern society holds for their sex that 
they feel they cannot run the risk even of association with the 
opposite sex. 

The interracial distance, like the intersex distance, tends to be 
great in the preadolescent period. 

At TO to IT years, then, it is clear the child tends to be leaguing 
himself strongly with his peers and those of his own social group. 
It should be no surt)risc to find that he is less respectful of adult 
authority than he was earlier. A number of these young children 
even engage in some of the minor forms of delinquency such as 
petty larceny. These delinquencies are usually committed in 
gangs. 

If we look back and consider from where these preadolescent 
children have come, their school accomplishments seem consider- 
able. Reading for them is usually no longer a difficult task. 
Although the comics rank high in the materials read by boys and 
girls of preadolesccnt years in the United States these children 
tend to enjoy books also. The boys are inclined to like particu- 
larly books of adventure, mystery and magic, talcs of children of 
other lands and realistic accounts of animals. Girls tend to like 
stories of home and school life. 

There is some evidence that the average preadolescent’s com- 
prehension vocabulary may be as extensive as 12,500 words. The 
lo-to-ii -year-olds express themselves easily in speaking, the 
average length of their sentences being between six and seven 
words, and among their verbal products will be found virtually all 
important language forms. 

In contra.st with their verbal skill, children of this age still do 
not have much fluency in communication through writing. Their 
themes and letters lack flexibility as well as variety of expression. 
They have the motor ability to write easily, their expression being 
blocked among other things by their preoccupation with the details 
of spelling and of written forms. They typically have only a lim- 
ited command of the intricacies of capitalization, punctuation and 
paragraphing but do apply the simpler rules successfully. 

Their progress in mathematics has usually carried them to a 
level at which they can deal with the elements of addition, sub- 
traction, mulUplicalion, division and with simple decimals. 

The Adolescentw— Adolescence is the iieriod, usually from ix 
or 12 to 22 or 23 years (boys later than girls), when the individual 
is completing his growth and the development of the structures 
and functions which make procreation possible. The onset of 
menstruation is generally taken as the beginning of adolescence in 
girls, a custom which should not blind us to the fact that significant 
hormonal and growth changes precede this event. In the male no 
such convenient landmark is available. The menarche occurs most 
frequently in girls between 12 and 14 years, although the range of 
age.s at which it appears is great, while puberty in boys is debyed 
on the average from a year and a half to three years longer. 

When the individual begins to take on the physique of the adult 
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iind experiences the effects of his altered physiology, life tends to 
change rapidly for him. While societies differ greatly in the clarity 
with which they define the adolescent’s role for him, in U.S. so- 
ciety the route from childhood to adulthood is not well outlined. 
The young adole.sccnt finds the people aBout him treating him in 
var>’ing degrees as an adult. Since children in the United States 
are usually not active participators in the work of adults, an adoles- 
cent may find that his mother, who still thinks of him as a child, 
gives him little responsibility and humours him, whereas the pro- 
prietor of the drug store where he serves as errand boy expects of 
him mature judgment and dependability. Forced into the role of 
an adult one minute and that of a child the next, the youth tends 
to be confu.sed. 

As he comes to think of himself as grown, we find the adolescent 
asserting his independence and wanting to be responsible for his 
own destiny. With respect to peer dictates, however, he is inclined 
to be a severe conformist. Whether or not he is to wear a certain 
type of clothing w'hen his friends do is a momentous matter. When 
the code of his peers conflicts with that of his home, the latter 
sometimes is sacrificed, though as a rule not without struggle. De- 
linquency and radicalism apiiroach their maximum at this period. 

The young adolescent tends to spend much time with his peers; 
this is the age of the drugstore and pool-hall gangs. Clubs and 
teams are matters of much importance. The adolescent is increas- 
ingly able, as he matures, to submerge his inlcre.sts as he elevates 
those of his group. His friendships tend to be intcn.se, both with 
older persons and with his peers, keeping his life from assuming 
too pale a cast. He loves idealistically, even though rather egotis- 
tically, and is anxious to be approved. Members of the oppo.sitc 
sex who were heartily scorned a few years earlier are now often 
worshipped. Strong heterosexual interests, along with physical 
maturation, tend to appear earlier in girls than in boys. With these 
interests comes concern over grooming. The adolescent’s looks 
are likely to be the .source of much anguish to him — a few un- 
wanted pounds or inches may make life miserable, and sad is the 
youth if acne mars his .skin. Much conflict stems from the fact 
that adole-scents differ greatly in the lime at which they experience 
their growth spurt and sexual ripening. A youngster who is still 
in his prepubertal ])eriod at 15 when all his friends have taken on 
adult appearance is likely to doubt his normality. He may even 
find himself rejected by his peers. 

Since the role of the male in the United States is that of wage 
earner and provider, boys in that land approaching adulthood be- 
come increasingly concerned with the problem of selecting an oc- 
cupation and earning money. Girls, too, give some heed to the 
problem of their future work, for no longer is it lacking in re- 
spectability for women to engage in gainful occupation, even after 
marriage. 

Though young in experience, adolescents tend to be strong in 
physical capacity. Girls, it has been reported, reach the peak of 
such motor abilities as running and throwing at about 14 years — 
while boys ap)iroach their peak in these skills about 3 years later. 
The sexes become .sharply differentiated in strength and endur- 
ance, on the average, after 13 years. 

It is difficult to say when the peak in intellectual capacity is 
reached. In simple functions like memory span the maximum oc- 
curs earlier than is true in the case of the more complex cognitive 
activities. The adolescent who remains in such stimulating en- 
vironments as a university seems to increase his score in tasks of 
the type included in the so-callcd intelligence up to at least 20 
years. The adolescent’s command of language improves steadily 
with the years, and the average high-school senior has a compre- 
hension vocabulary, according to one estimate, of 15,000-18,000 
words. Whether or not a youth’s vocabulary increases after he 
leaves high school will depend largely on the demands of his social 
and occupational environments. 

INDIVIDUAL DIFFERENCES 

As was stated earlier, the developmental picture just sketched is 
that of the average child and in one culture. But each child is 
unique, and few are average in even most respects. Among chil- 
dren are the feeble-minded and the geniuses, the right-handed and 


left-handed, the stutterers and those with fluent speech, the de- 
linquent and the moral conformist, those who attack every one who 
crosses their path and those who seldom think a hostile thought. 
Suffice it to say that the genes inherited and the environments 
intra-uterine and postnatal, which have surrounded the children 
cause the heterogeneity we find in the child population. Both na- 
ture and nurture influence every trait and behaviour a child dis- 
plays, but in the case of some qualities the dissimilarities children 
exhibit are more frequently reflections of the varied environmenti] 
pressure.s to which the children have been subjected, whereas in the 
case of other qualities the population variance seems to derive 
more from genetic influences. 

Not a great deal is known of the role heredity plays in producing 
psychological variance, though such evidence as is available sug. 
gests that in some areas the weight of heredity is great. More is 
known about the likely effects of at least some environmental 
forces. Environmental effects can best be gauged either by study- 
ing the same individuals under different circumstances, for then 
surely heredity is held constant, or by comparing individuals such 
as identical twins, who have developed from the same fertilized 
egg and, hence, have the same genes. It is impos.siblc, on the other 
hand, to hold environmental forces completely constant, while 
heredity is varied. Even children growing up in the same hou.se- 
hold may have different nurturing. The fact of family resem- 
blance alone proves nothing conclusive about the effects of either 
nature or nurture. 

Environmental Influences.— The forces in the environment 
which cause people to differ are, of course, almost infinite in num- 
ber. Among important classes or complexes of these influence.'! 
are those of race, nation, social and income class, individual family 
attitudes and practices, schooling, disease and nutrition. Thai 
code of behaviour, values and practices to which groups such as 
a race, nation or social class hold their members we customarily 
call culture. The details of such a code, for conformity with which 
the child is rewarded and for deviation from which he is punished, 
are astoundingly numerous. Children are made to follow the end- 
less minutiae of the group's feeding rituals, to learn the groups 
language with all that implies in the way of the determination of 
thought, to respond in certain ways to each class of person 
their ciders, their peers, the younger, the sick or those in various 
social and occupational positions) and to conduct themselves in 
accordance with the behaviour forms considered appropriate for 
each type of situation and setting. Most of what is to be valued 
and what i.s to be abhorred is dictated. 

Within each such group as a race or nation there are subgroups, 
each with its code. The family is an important subgroup since 
it is the chief conveyor to the child of the social traditions of thr 
race, nation and social class to which it belongs as well as of 
own unique traditions. It is an agency which lends to make its 
influence felt during most of the individual’s life and is especially 
strategic because of its functions of ministration and proteciinn 
If a child’s parents are cautious, they will warn him innumerable 
times of dangers and hazards; if they are hostile, he will have felt 
the chill of their irritation, hate and resentment with untold fre- 
quency. It is no wonder, then, we find that children whose py- 
ents arc rejecting tend to be hostile, tense, distractible and avid tor 
attention ; or that children who are overprotected tend to be len- 
der, adult-centred and conforming. A child from an upperriasi 
family lives by a code of manners and morals so different from that 
of a lowerclass child that the two may find it difficult to convene. 
One class may value formal education and the fruits thereof, dis- 
approve physical attack as a means of settling difficulties and put 
rigid taboos on certain sex practices such as masturbation, vhie 
another class sanctions the exact opposite of these values and be- 
haviour patterns. - 

Disease and malnutrition also contribute to individual differ' 
ences among children. An infection resulting in encephalitis w 
the power to change the whole course of the individual's 
make a dissenter out of a docile soul, ^ a mental defective out 0 ^ 
genius or a cripple out of an athlete. Malnutrition, like discas . 
may warp the body, ready it for invasion by bacteria and viru 
and colour the individual’s whole outlook by limiting his cnc gy 
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or disturbing his body’s functioning. Rickets, pellagra and beri- 
ticri are forms of malnutrition with massive cumulative psycho- 
logical effects. 

BiBLiocRAPHY.— -“Adolescence,” 4jrd Yrbk. Nat. Soc. Stud. Edue., 
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CHILDREN, CARE OF: see Intakcv. 

CHILDREN. DISEASES OF. The major developments in 
thi.s special branch of medical science, known also as pediatrics, 
took place after the turn of the 20th century. Prior to that time 
there existed but little knowledge of, or interest in, the special 
problems of child health. Infants and young children were re- 
garded merely as “miniature adults,” whose physical, mental and 
emotional disorders required no special consideration beyond that 
afforded mature persons. As a result of this attitude and the 
undeveloped state of medical science and practice, the incidence 
of disease and the mortality rates among children were appalling; 
2o^:r to 40% of all infants bom alive died during the fir.st year 
of life. Of the total deaths in the population, three out of four 
orrurred in children under 12 years of age. However, as a result 
of revolutionary advances in the field of pediatrics and intensive 
application of sound public health principles, death rates among 
Lhildren at mid-2oth century were reduc^ to one-tenth of those 
figures in some parts of the world. 

One of the most important steps in the development of modem 
j)odin tries was the recognition by physicians of certain fundamental 
differences between the child and the adult. Conditioned by his 
state of immaturity, the infant or young child differs from the 
mature person physiologically, psychologically, immunologically 
and anatomically. The constant changes in functional patterns 
incidctil to growth and development impose different standards for 
health appraisal and for nutritional, medicinal and other health 
requirements in the very young. Throughout the wide range of 
diseases affecting infants and children, the concept of prevention 
predominates over that of treatment in the mind of the properly 
trained physician. Fortunately, advances in the basic sciences of 
nutrition, microbiology, immunology, epidemiology, hygiene and 
<;:iniiauon made it possible for medical practitioners .and public 
iicalth officers to exercise a large measure of control over many 
0! the most devastating physical diseases. Improvements in diag- 
nostic laboratory techniques together with revolutionary develop- 
ments in chemotherapy and in pediatric surgery reduced the dire 
ciiects of certain nonpreventable diseases to a minimum. 

I'he diseases which affect infants and children may be classified 
according to the nature of their causes, the particular organ sys- 
tems primarily involved or a combination of these methods. Since 
pediatrics is based upon the science of growth and development 
nf the individual, the pediatric physician must take into account, so 
tar as is feasible, all conditions that influence the orderly course 
of these normal processes from the moment of conception through- 
out the periods of infancy, childhood and adolescence. For ex- 
ample, such determining factors as heredity, prenatal influences 
(including maternal illness) and injuries incident to the process 
of hirth, explain most cases referred to as diseases of the newborn. 
Examples of the hereditary diseases are haemophilia, erythro- 
blastosis foetalis, familial periodic ptaralysis, certain nervous and 
mental diseases and a tendency to allergic disorders, such as eczema 
bronchial asthma. Of the congenital diseases known to be 
acquired in utcro by the infant as a result of maternal disease, 
syphilis, certain anomalies (e.g., congenital cataracts and possibly 
malformations of the heart) and toxoplasmosis are best under- 
stoocl. Prematurity of birth, which constitutes the major cause 
of an excessively high rate of mortality among infants, is due in 
ibe main to foetal anomalies or to impaired health in the mother 
during her period of gestation. Accidents incident to the birth 
Process, such as asphyxia, brain haemorrhage, fractures and mus- 
cular paralyses, may result in immediate death or may be followed 
by such sequelae as retarded mental development, epilepsy and 
, cerebral palsy. 

Serious accidents (including pois on ing) which involve children 


are largely preventable. Yet, as a result of personal carelessness 
and lack of education in accident prevention, such mishaps were 
still responsible at mid-century for more deaths and more perma- 
nent disabilities than many of the more serious infectious diseases. 

^ Disorders of nutrition, together with the alimentary or enteral 
diseases, presented the most serious of all problems involved in 
the care of infants and young children prior to the time when their 
specific causes were discovered. Later, however, it became possi- 
ble to prevent the major number of these or to effect a cure in 
most instances after the disease has been allowed to develop. 
The nutritional requirements of children for normal growth and 
development and for normal functioning of the various organ sys- 
tems of the body differ quantitatively from those of mature men 
and women. On the basis of age and size, the growing individual 
needs much more of the essential food substances than do adults. 
These nutrients are water, protein (essential amino acids), “energy 
foods” (fats and carbohydrates), vitamins and minerals (calcium, 
iron, iodine, magnesium, pota 5 .sium, sodium, phosphorus, chloride, 
sulphur and the so-called essential trace elements). 

Prolonged deficiency of intake in the case of any one or any 
combination of these essential nutritional factors causes more or 
less specific symptom complexes. For example, unle.ss water is 
furnished for young children and infants in required amounts, a 
state of underhydration ensues. This is manifested by dryness of 
the skin and mucous membranes, interference with normal circu- 
latory and secretory functions and obvious discomfort from in- 
tense thirst. Severe protein privation in the young interferes 
with building new, and maintaining pre-existing, protoplasm in 
the living cells of the body and interferes with blood protein forma- 
tion. Insufficient intake of fats and carbohydrates to satisfy the 
energy needs of the body likewise limits growth. Of the minerals, 
calcium and phosphorus are required in optimal amounts for bone 
formation and for certain other vital cellular functions. Mag- 
nesium plays a role in cellular function somewhat similar to that 
of calcium. Sulphur derived from certain essential amino acids 
of the diet (methionine and cystine) plays its specific role in the 
formation of certain all-important substances, such as enzymes, 
insulin and glutathione. Iodine is essential for synthesis of the 
hormone' thyroxin in the thyroid gland, which is essential for 
normal growth and development. Iron is an essential constituent 
of the red blood cell pigment, haemoglobin, which carries oxygen 
from the lungs to all parts of the body. A deficient intake of this 
element results in the development of a common form of anaemia. 
The monovalent elements (namely, sodium, potassium and chlo- 
ride), which constitute the chief electrolytes in the body fluids, 
together with the phosphate and bicarbonate ions, serve essential 
roles in maintaining the normal chemical environment of all living 
cells, as well as the normal acid-base balance. Alterations in their 
concentrations in the body fluids, whether caused by certain 
endocrine disorders, kidney disease, diarrhoea, vomiting or profuse 
sweating, produce serious illness. 

Specific diseases develop from vitamin deficiencies in the diet. 
Deprivation of vitamin A manifests itself as xerophthalmia and 
also as “night blindness” arising from disturbed function of the 
retinal pigments. A variety of disease states occur in infants and 
growing children deprived of different members of the vitamin 
6 complex. The best known of these are beri beri (caused by lack 
of thiamine); pellagra (deficiency of niacin); ariboflavinosis 
(lack of riboflavin) and megaloblastic anaemia of infants (lack 
of folic, nr f clinic, acid). Scurvy is caused by inadequate amounts 
of ascorbic acid (vitamin C) in the diet. Rickets is caused by a 
deficiency of vitamin D in the diet, unless the skin is exposed 
directly to ultra-violet light waves. Haemorrhagic disease of the 
newly bom infant is caused by a relative deficiency of vitamin K 
in the mother’s diet during her period of pregnancy. These de- 
ficiency diseases rarely occur, however, if the diet contains suf- 
ficient amounts of natural foods, including milk, meats, egg yolk, 
fish liver oils, fresh citrus fruits, green vegetables, salt and water. 
Cure of existing vitamin deficiency diseases is accomplished most 
promptly by administration of the missing vitamin in concen- 
trated or synthetic forms. 

Many serious diseases of childhood are caused by pathogenic or 
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parasitic living organisms. Such diseases are classified into general 
categories according to the type of organism responsible for the 
particular disease state. For example, there are (i) the bacterial 
diseases, caused by microscopically visible germs; (2) the viral 
diseases. cau.sed by specific viruses too small to be seen with ordi- 
nary optical microscopes; (3) the rickettsial diseases, caused by 
an intermediate type of micro-organism; (4) the mycotic diseases, 
caused by invasion of the tissues by certain plant moulds or mould- 
likc organisms; (5) the animal parasitic diseases, caused by uni- 
cellular animal parasites; and (6) the diseases caused by infesta- 
tion with comparatively larger and more complex animal parasites, 
such as worms. 

The specific infectious diseases in the foregoing categories are 
too numerous to be discussed in detail here. However, those con- 
tagious diseases customarily referred to as “childhood diseases** 
f measles, mumps, whooping cough, diphtheria, scarlet fever, Ger- 
man measles [or rubella], infantile paralysis, smallpox and c^cken 
pox [qq^v.l ) deserve special mention. All are known to be caused 
by specific viruses, excepting diphtheria (C. diphtheriae) , whoop- 
ing cough, or pertussis (H, pertussis), and scarlet fever (hemo- 
lytic streptococcus). Smallpox and whooping cough, like typhoid 
fever, can be prevented by vaccination. Diphtheria can be pre- 
vented by injections of minute amounts of modified diphtheria 
toxin (toxoid). Treatment of this disease with serum containing 
antitoxin is usually successful too. Tetanus, or “lockjaw,** can 
likewise be prevented by its specific toxoid and can be treated by 
tetanus antitoxin. Treatment by means of the antibiotic drugs is 
successful in whooping cough and scarlet fever. Measles can be 
prevented temporarily by means of human gamma globulin or 
convalescent serum. 

The common respiratory diseases of infancy and childhood, such 
as common colds, infantile virus pneumonitis, influenza, atypical 
pneumonia (all caused by specific viruses) and the bacterial pneu- 
monias (caused by various types of pneumococci, streptococci, 
staphylococci and //. influenzae) are more serious infections in 
infants than in older children. While attempts to prevent them 
by vaccination had met with no success by mid-century (except 
for short periods in the case of influenza), sulfonamide and anti- 
biotic drug therapy had proved to be amazingly effectual in the 
treatment of those infections caused by bacteria. Unfortunately, 
such therapeutic agents are far less, if at all, effective in the treat- 
ment of respiratory diseases caused by viruses. 

Tuberculosis is improved only temporarily by antibiotic drugs. 
Immunization by attenuated tubercle bacilli (BCG [Bacillus- 
Calmette Guerin] ) remained of uncertain value. Among popula- 
tions where the disease incidence is comparatively low and where 
it is feasible to discover and isolate active cases through com- 
munity-wide programs of tuberculin testing and chest X-ray sur- 
veys, attempts to immunize by vaccination would appear to be 
unnecessary. 

Congenital syphilis can be prevented by active antibiotic or 
arsenical drug treatment of the infected mother before the infant 
is born or it may be cured in the affected baby or older child by 
use of these drugs. 

Meningitis, lymphadenitis and bacteriemia, caused by menin- 
gococci, streptococci, pneumococci, staphylococci, H, influenzae 
and certain other bacteria, can usually be treated successfully 
with sulfonamide and antibiotic drugs. Infections caused by the 
gonococcus yield readily to modern chemotherapy also, as do 
typhoid, typhus and malarial fever. 

Many of the congenital malformations of the heart and blood 
vessels, the gastrointestinal tract, the nervous system and the ex- 
tremities are amenable to surgical treatment. 

The underlying cause of rheumatic fever remained unknown, 
but streptococcic infections accentuate the symptoms. Control of 
such infections by drugs is beneficial. ACTH and cortisone were 
still in the experimental stage of development as possible treat- 
ments for acute rheumatic fever at mid- 20th century. They might 
prove of great importance in diminishing the incidence of this 
most common cause of death in children between the ages of 5 and 
19 - 

Advances in endocrinology made possible the successful hor-4 


mone treatment of such disorders as diabetes mdlitus, spontaneous 
hypoglycaemia. diabetes insipidus, parathyroid tetany, adrenal in- 
sufficiency, adrenal hyperactivity, pituitary insufficiency, hypothy. 
roidism and certain diseases of the sex glands. 

Mental, emotional and social maladjustments in children tardily 
gained recognition as having health significance quite compamble 
with that of the common physical or organic diseases. The func- 
tional and organic components of a child's illness may at times be 
so thoroughly fused as to require use of the special techniques 
of the psychiatrist for its successful diagnosis and treatment. 
Appreciation of this fact gave origin to the branch of child psy- 
chiatry designated as psychosomatic pediatrics. Prevention of 
such disorders by consistent application of proper mental hygiene 
is im])ortant. 

Bidtjocbapuy. — Irvine McQuarric (ed.), Brennemann*s Practice of 
Pediatrics, vol. 1-4 (igsi); Waldo K. Nelson (ed.), Mitchell-Nehon's 
Textbook of Pediatrics, .ijth ed. (19.S0); Wilbur C. Davison, The 
Com pleat Pediatrician, 6 th ed. (1949); Leonard Parsons, Pediatrics 
(1948). (I. MrO.) 

CHILDREN; PROTECTIVE LAWS. The wide powers 
of life and death allotted to the head of a family under the patnu 
potestas of Roman law were not applied under European fc.uckil 
systems of law although on the continent of Europe, where the 
laws were modelled on Roman civil law, stress was placed on the 
importance of the family and strict controls by curatoriihip and by 
the family council were imposed over children, particularly a? 
regards their rights of inheritance to property. The system a? 
developed in England recognized rights of wardship over children 
enabling a feudal lord, on the death of a tenant leaving nn infant 
heir, to administer the tenant's e.statc as guardian during the tmiv 
ority of the heir. The guardian wa.s made responsible foi waste 
entailing forfeiture of the land wasted and threefold damages. 

Guardianship, whether of the natural piarent or other guardiau, 
was recognized as including the right of custod/ of the cliild. con- 
trol of his religious training and education, consent to his marriafre, 
the right of chasti.sement and the right of enjoyment of his serx- 
ices; and, in addition, control of his estate subject to the use nf a 
sufficient portion for his maintenance, education or training. In 
England, the court of chancery, in the delegated exercise of the 
authority of the .sovereign as parens patriae, assumed wardship ii 
rights of guardianship were abused and applied the property so far 
as neces.sary for the maintenance of the child. This jurisdiction 
was later vested in the chancery division of the high court. 

The courts gradually acquired control over abuse of the power of 
chastisement and heard actions or prosecutions for assault against 
the person concerned, whether the parent, guardian or tearher or 
an employer in the case of an apprentice or servant. If attended 
by fatal results, the charge was for murder or man.slaughtcr. 

After 1601, under the English poor law, provision was made for 
destitute children either in association with their parents or other- 
wise by the grant of relief by overseers or guardians of the poor. 
In 1889, power wart conferred on poor-law guardians to a.ssiiine 
parental rights of control over deserted children and, in 1S9Q. the 
control was extended to orphans and children of parents who were 
disabled, in prison or unfit to have them in care. Similar powers 
were developed in continental countries, particularly in France and 
later in Belgium and Denmark. 

Development proceeded in Great Britain and in Euiove, the 
aims being the prevention of ill-treatment and cruelty, child-life 
protection, the regulation of dangerous performances, employment 
restrictions and the compilation of a general children’s chart^ 
In England ill-treatment attracting legal punishment consists 
originally of blows or threats and was extended to neglect to sup^ 
necessaries. The Offences Against the Person act, 1861, impo^ 
punishment for the exposure of infants and for the neglect or j * 
treatment of apprentices or servants. The Poor Law Amcndm^ 
act, 1868, made it an offense for parents to neglect to supply net 
saries (e.g., food, lodging, clothing and m^cal aid) for l 
children. At the instigation of the National Society _ 
vention of Cruelty to Children, a scries of statutes aimed at P 
venting cruelty to children in their homes was passed in i389 
progressively extended between 1894 and 1933* . 

Child-life protection was applied in bal^-farming cases m 
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and TQoS in regard to infants maintained by foster parents for 
reward, the age limits rising from seven to school-leaving age by 
the acts of 1932 and 1948. These powers were transferred to the 
1 ‘ulilic Health Acts code in 1936. Penalties for the employment of 
children up to the age of 16 in dangerous performances were im- 
posed by the statutes of 1879, 1897 and 1932. Restrictions on the 
enii)loymcnt of children in casual occupations and amusements 
v\ere imposed in 1903 and extended by the Education acts of 1918 
and T921 and the Children act of 1932. The employment of chil- 
dren between 9 a.m. and 6 p.m. or in injurious work or in street 
trading was prohibited and local authorities were enabled to make 
regulative bylaws. 

A series of children’s charters commencing in 1908 controlled 
the sale of tobacco and the exclusion of children from licensed bars, 
and introduced supervision by probation officers and other fit 
persons, detention in industrial or reformatory schools and the 
hearing of charges in juvenile courts. The Children and Young 
Persons act of 1932 extended the control to children in need of 
care and protection and introduced inspection of voluntary homes 
by the secretary of state. The statutes were consolidated in 1933. 
After investigation by the Curtis committee of 1946, the act of 
104^^ placed on local authorities responsibility for the care of chil- 
dren deprived of normal home life, enlarged their powers of as- 
sumption of parental rights over children in their care, and in- 
creased their responsibility to act as fit persons at the request q£ 
the courts. 

MODERN BRITISH LAW 

This can be examined under six main heads; viz., legal status, 
care of children in special categories, protection, welfare, employ- 
ment and court proceedings. 

Legal Status. — Guardianship is regulated by the acts of 1886 
and 10:5. dealing with control of the person of the child, including 
custody, training and education. Control of the child’s estate is 
iMially vested in trustees during the minority of the child. Af- 
liiiut]on orders may be made against the putative father of an il- 
Jegiiiniate child and the child may be legitimated under an act of 
!():() uy the subsequent marriage of its parents with entitlement 
to pro|K*rty rights as if born legitimate. The adoption of children 
L'ovLTncd by the act of 1950. preventing exploitation of the 
child .iiid securing its supervision by the local authority during 
.1 probationary period. On adoption, the child loses succession 
rights in the old family and acquires corresponding rights in the 
nc\\ one. 

Care of Children in Special Categories.— This is pre- 
scribed for five categories of children; viz., according to whether 
they are deprived of normal home life, in need of care and protec- 
tion, beyond parental control, handicapped in mind or body, or 
suffering from mental illness (whether mental deficiency or insan- 
ity). The care of these children is shared by local authorities, 
voluntary organizations and state institutions. The children are 
riihrr boarded out with foster parents or housed in .special homes 
or institutions. Voluntary institutions are controlled by the secre- 
tary’ of state. Children suffering from mental illness are treated 
ntainly in hospitals provided by the minister of health and the 
compulsory detention of such children is supervised by the board 
of control, specially appointed to protect the liberty of the subject. 

t-'hildrcn deprived of normal home life, whether orphaned, a^n- 
tloucd or neglected, are committed to the care of local authorities 
"1)0 may in suitable cases assume parental rights. Care may last 
until the child reaches the age of 18 and may be extended to 21 if 
necessary. Maintenance contributions are recoverable from par- 
ents. 

l-'hildrcn in need of care and protection, if under 17, may be 
^’nuglu before the juvenile courts (Children and Young Persons 
, They include children falling into bad associations 

lack of parental care and the victims of violence or im- 
U)oraliiy. Any such child may be sent to an approved school or 
committed to the care of a probation officer or other fit person, 
or other treatment may be recommended. 
i ildren beyond control of their parents or guardians, if under 
j 7. niuy be brought before the juvenile courts and dealt with like 


children in need of protection. If they are already in the care of 
a local authority, they can be sent to approved schools on the 
order of the juvenile court. 

Handicapped children suffering from disability of mind or body 
can, under the Education act, 1944, be provided by the local au- 
thorities with treatment in special schools. This applies to pupils 
who are blind or deaf or partially so, delicate, diabetic, education- 
ally subnormal, maladjusted, physically handicapped or defective 
in speech. Medical examination may be enforced and so may at- 
tendance at the special school selected until the age of 16. Fur- 
ther assistance between the ages of 16 and 21 is given by the local 
authority under the National Assistance act, 1948, in the form of 
provision of work at home or elsewhere and rehabilitation facilities. 

Children who are mentally ill receive treatment under the 
Mental Deficiency acts, 1913 to 1938, the Lunacy and Mental 
Treatment acts, 1890 to 1930, and the acts relating to criminal 
lunatics. Treatment of a defective includes supervision in his 
home or care in an institution, including detention under the order 
of the judicial authority or the secretary of state. Insane children 
are treated at out-{)atient child guidance clinics provided by 
regional hospital boards and centres provided by local education 
authorities. In-patient treatment is provided in general or mental 
hospitals. At a mental hospital, the child may be treated as a 
voluntary or temporary patient under the Mental Treatment act, 
1930. If a reception order is made by a justice of the peace, after 
certification under the Lunacy acts, the child is detained in a 
mental or registered hospital or a licensed home. 

Protection. — Children maintained for reward apart from their 
parents are regulated by part VII of the Public Health act, 1936, 
and part XIII of the Public Health (London) act, 1936, as 
amended by the Children act, 1948. The protection extends until 
the age of 15 but may be extended to the age of 18. Local author- 
ity visitors inspect the homes of the children and give directions as 
to their health and care. The local authorities may regulate the 
number of children kept in the homes and apply to the court for 
orders of removal of children from unsatisfactory premises to 
places of safety. Under the Nurseries and Child-Minders Regula- 
tion act, 1948, nurseries and child-minders are regulated by local 
health authorities who keep registers of children looked after for 
the day or for any longer period not exceeding six days, issue 
certificates of registration and inspect the premises and the chil- 
dren therein and the arrangements for their welfare. Registration 
may be refused if the child-minder is unfit to look after children 
or if the premises are unfit for their reception. 

Offenses against children, including cruelty or exposure to moral 
or physical danger, are regulated by part I of the Children and 
Young Persons act, 1933. Causing suffering or injury to health is 
punishable by fine or imprisonment. Other offenses include the 
causing of seduction, prostitution or begging, the sale of intoxi- 
cants, presence or employment in licensed premises, taking articles 
in pawn from children and exposing infants under seven to the 
risk of bums. Attendants must be provided where large numbers 
of children attend entertainments. Assault, rape and abduction 
are dealt with under the Offences against the Person act, 1861, and 
protection from prostitution and sexual offenses is ensured under 
the Criminal Law Amendment act, 1885. Incest is punishable 
under the Punishment of Incest act, 1908. 

Maintenance allowances are payable in respect of children under 
the state schemes set up under the Family Allowances act, 1945, 
the National Insurance act, 1946, and the National Assistance act, 
1948- 

Employment is regulated by part II of the Children and Young 
Persons act, 1933* 88,58 to 60 of the Education act, 1944, and the 
acts relating to factories, shops and mines. The restrictions relate 
to hours ol employment, employment while of school age, intervals 
for meals and rest and holidays. Bylaws may be made by the local 
education authorities and control is exercised over street trading 
and entertainments. 

Criminal Proceedings^Various rules protect children as re- 
gards these proceedings, including their separation from adults, 
the granting of bail, the notification of proceedings to parents, 
guardians and local authorities and the presence of children during 
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court trials. Most charges against children are heard in juvenile 
courts and detention is usually prescribed in places other than 
prisons. 

CONTINENTAL DEVELOPMENTS 

Towards the end of the iQth century, the importance of child 
welfare increased in several European countries owing to a fall 
in the birth rate. In France, premiums were granted for large 
families (of four or more children). Medical attendance before 
and after childbirth was made available for the poorer classes and 
women were allotted rest allowances after childbirth. Employers 
co-operated in arranging free medical attention for mothers and 
infants. Breast-feeding and milk distributing centres were pro- 
vided. Institutions were provided for destitute children by the 
public assistance scheme. Regulation of employment and special 
courts for juveniles were established. Similar provision was made 
in Belgium by the Oeuvre Nationale de VEnjance (an independent 
public agency assisted by state grants) and the Office for the Pro- 
tection of Children (under the ministry of justice). In Denmark, 
child welfare was fostered on public-assistance lines in 1933, and in 
1939 maternity aid institutions were established. The Netherlands 
reUed for similar services on private societies (the Green Cross and 
the White and Yellow Cross) assisted by state grants. Progress 
in Noiw’ay was slower owing to the lack of constitutional powers 
covering social welfare. In Sweden, social family measures limited 
in scope were enacted to combat the decline in population. 

Piogress in child protection received a setback in World War I, 
which was followed by an effort to restore the previous standards. 
Co-operation between the nations was secured through the League 
of Nations and the International Labour office, resulting in inter- 
national conventions to protect mothers and children, particularly 
as regards their employment, and to control prostitution. World 
War II had catastrophic consequences caused by the disruption of 
families, the problem of refugees and the plight of homeless and 
undernourished children. Under the auspices of the United Na- 
tions an International Children's Emergency fund was created. 

In France after World War II the act of 1945 established ma- 
ternal and child welfare services as part of the public health service 
of each departmental area. Children deprived of family support 
were placed under supervision or transferred to state guardianship. 
Milk distribution to children was secured. Services for defective 
and delinquent children were improved. Homes and approved 
schools were provided by the Direction de VEducation surveUlee 
under the minister of justice. Agencies for social security and 
family allowances were operated. 

In Belgium the older services were reinstated and measures 
taken for the health and care of young workers. Similar action 
was taken in Denmark and the Netherlands after World War II. 
Norway modernized its statutes concerning child protection and 
welfare and set up a central organization. Family allowances were 
introduced. Sweden improved its maternity services, adopted 
family allowances, set up compulsory sickness insurance and 
formed child welfare boards in most towns to supervise private 
and municipal welfare institutions. 
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UNITED STATES 

The tendency of U.S. law has been to enlarge the rights of the 
child and the measure of protection afforded to him against ill- 
usage, exploitation and conditions affecting his health, morals and 
general well-being. While the laws of the various states and the 


judicial decisions interpreting them differ in details, certain general 
principles were quite widely accepted by mid-2oth century. 

The first duty of the parents of children is to provide them with 
support. This obligation rests principally upon the father but 
the mother is required to do so upon the death of the father. The 
Social Security Act of 1935, with its federal subsidy of aid to 
dependent children (A.D.C.), recognized the difficulties a widow 
might have in supporting her child and also giving it the necessan' 
care and supervision. Any relative of first or second degree pro. 
viding care for a child and satisfying the legal test for dependency 
was made eligible for A.D.C., which was more inclusive than the 
mothers* pension laws operative in most of the states before 1935 

The father of stepchildren is not obligated to provide for them 
unless he voluntarily undertakes to do so. In the case of an il. 
legitimate child, the mother is liable for its support, and in some 
states she and her child are eligible for A.D.C. The father may be 
required to provide support if his paternity has been legally ad- 
judged or if he voluntarily acknowledges it and assumes the duty 
of support. The precise extent of the duty of support is deter- 
mined by the law of the particular jurisdiction. (Generally it in- 
eludes food, shelter, clothing, medical care and education. Com- 
pulsory education laws require the attendance of children at school 
and impose a penalty upon the parents for noncompliance. At the 
same time, child labour laws prohibit the employment of the child 
during the time when he is required to be in school or in dangerous 
occupations. 

Generally speaking, the father has the control and custody of 
the child and he may determine where it shall live although the 
modem tendency is to recognize a larger right in the mother as 
to these matters. Either or both parents may be deprived of 
custody by conduct harmful to the child. In case of the father's 
death, the mother assumes full custody and control. An illegiti- 
mate child becomes legitimate upon the subsequent marriage 01 
its parents. In a few states, legitimation can be effected through 
a judicial proceeding instituted for the purpose or through the 
process of legal adoption. A legitimated child assumes the same 
relation to the parent or parents as if bom in lawful wedlock. 
Where a child becomes an orphan or where his parents prove tu 
be wholly unfit to care for him properly, he may be committed in 
a legal proceeding, usually through juvenile court, to the 
guardianship of a suitable person, a public welfare agency or a pri- 
vale social agency. Guardians may be appointed either to con- 
serve the property of the child or to provide care and maintenance, 
or both. 

A guardian does not assume the full status of a parent. This 
relationship is established only through the process of legal adop- 
tion by which the child becomes the lawful child of his adoptive 
parents. The tendency of legislation in the 20th century has been 
to safeguard adoption proceedings by requiring that the child shall 
remain in the prospective foster home for a trial period, usually sh 
months, before the proceeding is completed. At mid-2oth century' 
such laws existed in 40 states, and agencies commonly required a 
trial period of one year. In 41 states the law (mandatory in 36 
states) provided for a social investigation of the foster home by 
an official or someone designated by the court and a report pre- 
sented to the court having jurisdiction of the proceeding as 10 
whether the foster parents are proper persons to adopt the child 
and their home a suitable one for the purpose. 

Because of the abuses arising out of the casual transfer of dul- 
dren from parents to irresponsible people, many states passed 
laws prohibiting any transfer of parental control except up(»n a 
court order; through guardianship or adoption proceeding 
or upon order of a juvenile court. Few adoption agencies reliw 
only upon a parent's surrender, even where it had become the on y 
legal requirement. The law in many jurisdictions prohibited 
bringing of children into one state from another for 
permanent care until after investigation and approval by 
authorities of the state to which the child is brought. . 

In addition to the duty of support the parent must 
child from evil sunoundings and may not impose injury or c 
upon him. The parent may use physical force to protect 
from danger and, under proper circumstances, to impose reaso 
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parental correction. The conduct of any adult which tends to 
deprave the morals of a child or endanger his health or well-being 
is punishable as a criminal offense. 

The White House Conference on the Care of Dependent Chil- 
dren called by Pres. Theodore Roosevelt in 1909 incorporated 
among its conclusions the following: “To engage in the work of 
coring for needy children is to assume a most serious responsibility, 
and should, therefore, be permitted only to those who are definitely 
organised for the purpose, who are of suitable character, and who 
possess, or have reasonable assurance of securing, the funds needed 
for their support. ...” This conference and succeeding White 
House conferences on child welfare in 1919, 1930, 1940 and 1950 
emphasised the need for organization and development of a strong 
department of public welfare in each state with functions to in- 
clude the licensing of voluntary child-care agencies and institutions 
and the supervising of similar services wherever operated by cities, 
counties or the states. 

At raid-2oth century there was great variation in the state laws 
for proper care of dependent children and in the administrations 
of the public welfare departments responsible for enforcing such 
laws. These variations had been reduced, however, by the provi- 
sion'i of the Social Security act, and the federal grants-in-aid 
under this act, which first became available in 1936. This act and 
succeeding annual appropriations by the congress authorized and 
suh.^idized the child welfare services as well as aid to dependent 
ihiUlrcn and other forms of public assistance. Child welfare serv- 
ices gave priority to various social services for children in rural 
areas, and as a result many counties organized such programs in 
conformity with plans drawn up by state welfare departments, 
which in turn required approval by the U.S. children’s bureau. An 
important element in the plans was the provision, with federal 
funds, for professional training for the social workers essential to 
effective vservice. Child welfare services include work with delin- 
quent. emotionally disturbed and mentally handicapped children 
nh well as those who arc dependent, covering services to children in 
their own homes as well as in foster homes. 

The res()onsihility for licensing a children’s institution, a child- 
placing agency or a day-care centre u.sually is carried by the chil- 
dren’s division of the state department of public welfare, with the 
re^pon.sibility to license foster homes usually carried by a county 
department of public welfare. Other public officials who some- 
timc.s share in the inspection prerequisite to issuance of a license 
are public health officers and fire marshals. In some jurisdictions 
the only licen.se required for a foster home or a day-care centre is 
bMicd by the health department. 

Laws governing guardianship and custody, administered by 
local courts, differed greatly at mid-century, though in many states 
their original characteristics, derived from the English Poor law, 
had little adaptation to modern social and economic conditions. 
Indenture of children, though still practised, was widely con- 
demned in the early years of the 20th century. The obsolete laws 
authonzing indenture in the statutes of most of the older states 
^ere Te|)ealed, though it was as late as 1946 in Mississippi. The 
btrht.*; of children bom out of wedlock were recognized in the re- 
vision of legal requirements for birth registration to the extent 
tliat in .some states a birth card, supplying data needed for enrol- 
in school and satisfaction of the child labour laws, became the 
common document issued in lieu of a complete birth certificate. 
The original record and information about parentage remained 
available only for restricted use and in the child’s interest. Safe- 
guards a.ssuring rights of inheritance to adopted children were 
^veloped, especially in preventing hasty and illegal adoptions, 
jlazarcls to children of unmarried mothers, comprising the major- 
of those placed for adoption, still persisted as evidenced by the 
uperation of baby farms and the prevalence of black-market adop- 
hons in which the tights of the child received secondary considera- 

, in 1911, protective legislation for children was mark- 

I y accelerated by the work of state commissions for the study 
revision of child welfare laws. This movement was no doubt 
Simulated in part by the British Children Act of 1908, sometimes 
”«red to as the “Children’s Magna CharU.” While this act 


was mainly a codification of existing law on the subject, in the 
process of compilation and revision distinct advance in protective 
measures was made. The White House Conference on the Care of 
Dependent Children recommended periodic review and revision of 
child welfare legislation. In 1911 the first state commission was 
appointed for this purpose. By mid-century almost all states and 
the District of Columbia had followed the precedent set by 
Ohio. Stimulated by the National Commission on Children and 
Youth appointed during World War II by the U.S. children’s 
bureau, committees and councils in most of the states urged fur- 
ther revision of children’s codes. The year 1947, when most of 
the state legislatures held their biennial sessions, was one of un- 
precedented activity, one-half of the states then wialting changes 
in their adoption laws. 

States were influenced after World War II by the Veterans’ 
administration, especially in making more adequate provisions for 
guardianship of children of veterans. 

Large numbers of children became beneficiaries of life insurance 
carried by their fathers and others became entitled to benefits un- 
der old aid and survivors insurance administered by the F^eial 
Security agency. 

The National Conference on Prevention and Control of Juven- 
ile Delinquency, held in Washington in 1946 was attended by about 
800 officials and professional workers experienced in serving chil- 
dren. Their findings dwelt on the interrelationship of housing, 
recreation, education, reb’gious training and family relationships 
and the need for recognition of these forces by the entire com- 
munity and especially by those who enact and enforce laws and 
administer training schools for delinquents. 

Recommendations pertaining to the protection of children, 
passed at the Midcentury White House Conference on Children 
and Youth, held in 1950, included the following; 

“That children of migrant and seasonal workers be given all the 
protections and services available to other children, with special 
regard to transportation, housing, sanitation, health and educa- 
tional services, social benefits, and protection under labor laws. 

“That standards be developed for juvenile services by police 
departments. 

“That, in accordance with state-wide standards, courts of su- 
perior jurisdiction, with judges qualified in the law with an un- 
derstanding of social and psychological factors, and with qualified 
probation staff and auxiliary i>ersonnel be available for all cases in- 
volving children with problems that require court action in rural 
and urban areas. 

“That the preventive and treatment functions of social agencies, 
police, courts, institutions, and after-care agencies be coordinated 
so as to insure continuity of service. 

“That states and other appropriate public bodies establish and 
enforce standards covering the employment of youth in all occupa- 
tions, such standards to include minimum age and wages, as well 
as hours of work, night work, protection from hazardous occupa- 
tions and provisions for workmen’s compensation; and that, under 
these conditions, employers in cooperation with labor be urged to 
provide appropriate work experience for youth on a part-time 
basis. 

“That communities foster cooperative community councils 
representative of all community interests to study and advance 
better conditions and opportunities for young workers. 

“That citizens be encouraged to support adequate appropria- 
tions and qualified staff to administer and enforce basic legislative 
standards of states, and other appropriate public bodies, covering 
the employment of youth.” 
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CHILDREN’S BOOKS. Children’s “books” in Europe, like 
other books, were in use before the invention of printing. Such 
works as Gesta Rotnanorum, the riddles and scholastic exercises 
of Aclfric and Alcuin, version*? of Aesop’s Fables, etc., were all 
used by children. They are, however, a piece of social history 
rather than of specialized literature. The early printed (and 
ms.) “books of courtesy” — ^which contained rules of conduct in 
polite society — are also social documents, and may be set apart 
with abecedaria. hornbooks, battledores and pure schoolbooks. 
They lived n changed life later in works like Francis Osborne’s 
Advice to a Son (1656), and Chesterfield’s Letters. With the 
Reformation, secular books gave way to fierce moral tales which 
dealt out hell-fire y)unishment to sinners, as typified by James 
Janeway ’s Token for Children (1720). But the greatest of all 
Puritans was one of the first to see that something less stark was 
needed. John Bunyan’s Book for Boys and Girls; or. Country 
Rhimes for Children (1686: later renamed Divine Emblems), 
popular for more than a century, contained rough but kindly “nat- 
ural history” verses and vigorous “morals.” 

The Fairy Tale. — Meanwhile, oral tradition was preserving 
vernacular folklore, destined to be the bedrock of children’s lit- 
erature in the form of fairy stories and versions of the Arthurian 
and Robin Hood romances. There was no printed version, how- 
ever, before the crudely printed chapbooks which spread over 
England in the late 17th and early i8th centuries — ^the library of 
Steele’s little godson (Tatler, No. 95). Here the child found ac- 
tion and romance — the same ingredients which in part accounted 
for the popularity of Pilgrim's Progress (1678), Robinson Crusoe 
(lyig) and Gulliver's Travels (1726). The fairy tale also in- 
vaded England from court— -Louis XIV’s — ^when Perrault’s Bis- 
toires ou Contes du Temps Passi (i6g6 in French, probably 1729 
in English; better know'n as Mother Goose's Fairy Tales), and 
the Comtesse D’Aulnoy’s tales (1707) were translated. 

This was not enough to make a literature. Other developments 
were needed. Isaac Watts created one with his moral but tech- 
nically excellent verses (1715). But the real beginning lay in four 
volumes and in the personality of one man, A few well-known 
rhymes had appeared incongruously in severer treatises; but the 
nursery- rhyme was first thoroughly collected in Tommy Thumb's 
Pretty Song Book (1744), The Top Book of All, Mother Goose's 
Melody, and Gammer Gurton's Garland (all ascribed to 1760). 

The man was John Newbery, who in 1744 published his first 
children’s book, The Little Pretty Pocket Book. Before his death 
in 1767 this friend of Goldsmith had built up a business which 
itself lasted into the 20th century, and had founded a new branch 
of the book trade. There is no space here to enumerate his 
“pretty gilt toys for girls and boys” (so-called from their gay 
Dutch-paper bindings). In form (strongly bound, not ill-printed, 
before long quite tolerably illustrated) as well as in substance, 
tho^ decided the nature of children’s books for three or four 
generations, even though fashion in expression changed. 

The Moral Tale. — ^Their contents were soon influenced by 
wider issues than the bookseller probably foresaw. Philosophy 
and even politics intervened. Maria Edgeworth (1767-1849), the 
best of all storytellers of this period for children, and her friend 
Thomas Day (Sandford and Merton, 1783-89) deliberately put 
into nursery tales the doctrines of Rousseau. Amaud Berquin 
(“I’ami des enfants”) translated Day into French, and was himself 
translated copiously, with other French writers. Maria Edge- 
worth’s work prepar^ the way for the freer, more realistic stories 
of Mrs. D. M. Craik, Mrs. J. H. Ewing, Mrs. Alfred Gatty, 
Mrs. M. L. Molesworth and Charlotte M. Yonge. The active 
Quakers (like Priscilla Wakefield) wrote many moral tales. Mrs. 
Trimmer, remembered for her Robins (1786; origmally called 


Fabulous Histories), at once combated Jacobinism, on behalf of 
the church, and desired fairy tales to be suppressed as immoral 
Mrs. Sherwood also wished to depose Titania; but her Fairchild 
Family (1818, etc.) remained popular for at least four generations 
Ann and Jane Taylor (1804, etc.) of a notable Nonconformist 
family, put the “cautionary tale” into nimble verses, of which 
“Twinkle, twinkle, little star” will never die; with them should 
be associated Elizabeth Turner (1807, etc.). The Lambs were 
in a sense, of the same school ; Blake is splendidly apart from ali 
tendencies. 

The Return of Fantasy.— Fantasy returned in i8o6. when 
40,000 copies of Roscoe’s Butterfly's Ball and Mrs. Dorset's yva- 
cock at Home were sold. The tide of reaction against “amuse- 
ment with instruction” came to a head in 1824, when the German 
Popular Stories of the brothers Grimm began to appear in English 
with Cruikshank’.s illustrations. Hans Andersen was translnted 
in 1 841, levity feven naughtiness) condoned by Catherine Sin- 
clair in Holiday House (1839), and absurdity made sublime by 
Edward Lear’s Book of Nonsense (1846). 

This new freedom infected even “Felix Summerly” (Sir Henry 
Cole, an adviser of the prince consort) who introduced the Seven 
Champion.s and other fabulous monsters into his chaste and well, 
produced Home Treasury. There followed what may be tailed 
the Parley epoch, in which a number of Peter Parleysr-thc thief 
an American, S. G. Goodrich— vied in amassing in.« 3 tfruction in 
easy-going form. 

In 1865 or 1866 and in 1872 appeared the greatest of all chil- 
dren’s books, the two Alice volumes of Lewis Carroll (C. L. Dods- 
son), with whom is indissolubly associated John Tenniel. These 
inspired, finely imaginative tales finally routed didacticism and 
moralizing and passed at once not only into the affections of the 
whole English-speaking world, but also into its arsenal of quota 
tions. They made possible the success of the good modern fairy 
tale (the poor one is a perpetual trap for inexperienced writers), 
like those of Kingsley, George Macdonald and Mrs. Molesworth; 
of such books as Mrs. Ewing’s Lob-Ue-by-the-Fire ; of the mauical 
Peter Pan (iQii); of such delicate modem art as A. A. Milne’s 
Winnie-the-Pooh (1926) and Kenneth Grahame’s Wind in the 
Willows (1908); John Masefield’s Midnight Folk (1927) and the 
writings of Walter De La Mare. 

The animal story, a prominent feature of the 20th century, had 
its beginnings in the late i8th century; but the animals remained 
characterless until Black Beauty appeared (1877) and KiplinK^^as 
inspired to write his Jungle Books (1894-95). Animal stories 
of the more fanciful type are closely allied to the fairy tale; 
Beatrix Potter’s excellent little books (1902-30), illustrated with 
charm and delicacy by the author herself, are outstanding ex- 
amples. 

Other developments were the adventure story (a parallel growth 
to the adult novel), firmly established by Coral Island 
the l)oy.s’ school story, notably Tom Brown's Schooldays (1856) 
and Stalky and Co. (1899) and its sentimental counterpart tor 
girls; Edith Nesbit’s own particular blend of fantasy and reality; 
and the appearance in the latter half of the 19th century of litera- 
ture of appeal to the older child, as opposed to the “babies’ ’’ nur- 
sery stories of earlier days. 

Illustrations were counted a necessity in children’s books from 
the beginning but did not reach satisfactory arti.stic standards 
until the work of Bewick and Blake appeared in the i8th century. 
Walter Crane (1845-1915), Kate Greenaway (1846-1901) and 
Randolph Caldecott (1846-86) contributed outstanding work in 
line and colour. Modem colour lithography made possible the 
reproduction of fine work by Kathleen Hale (in the Orlamo 
series), Clarke Hutton and Edward Ardiazone (all 2otli 

During the 20th century a new type of children’s book nitf 
developed; nonfiction which seeks not to educate, but to 
and in so doing, often imparts more knowledge than a 
The articles in Arthur Mee’s Children's Encyclopedia (1900) we 
a landmark in this type of literature. The major dcvelopmc * 
however, has been in children’s fiction. With the 
Arthur Ransome’s SwaUows and Amasums (1930) 
realistic children’s novel, with good characterization zoo p 
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v^ithin the bounds of possibility. Written in easy, colloquial style 
anil peopled with lively children, creators of their own fun, Ran- 
works have many able imitators. 

The school story has given way to the family story, such as 
Eve Garnett’s Family from One End Street (1937) and many 
series of holiday adventures. Novels have been written especially 
for the young adolescent; for example, career stories such as 
Richard Armstrong’s Sea Change (1948). 

Hibwooraphy.— C flwhridge History of English Literature, vol. xi, 
(Cambridge, 1914) ; C. Welsh, A Bookseller of the Last Century 
I li)hn Newbery) (London, i88«;) ; L. F. Field, The Child and His Book 
i Loncion, 1891) ; A. W. Tuer, History of the Hom-Book, 2 vol. (Lon- 
fioii, 1806). Pictures from Forgotten CkUdren^s Books (l.on- 

rion. i898)» Stories from Old Fashioned Children* s Books (London, 
jooo); E. Godfrey, English Children in the Olden Time (London, 
1007 >; E V. Barry, A Century of Children's Hooks (London, New 
Voik, 102.^); E- J- H. Darton, Children's Books in England; Five 
Centuries of Social life (Cambridge, New York, 1932); Dorothy M. 
(Neal) White, About Books for Children (Wellington and Toronto, 

: J - a. Smith, Children's Illustrated Books (London, 1949) ; G. 
Trcasc. Tales Out of School (London, 1949) ; K. M. Lines, Four to 
FnurKrn, a select list of contemporary children's literature (London, 
Toronto, i9So) ,* h. Eyre, 20th Century Children's Books (London, 
Boston, I9S.V). (F. J. H. D.; D. I). C.) 

UNITED STATES 

Colonial Period to 1800. — The Puritan exodus from the old 
world which began with the landing of the Mayflower in 1620, 
lircuirht to American shores “the people of a book, and that book 
was the Bible.” This meant a jjeople so deeply concerned with 
riliKion that their first responsibility to their children was to in- 
tloitnnale them with their belief. s. As early as 1632 there are 
references to hornbooks, those little paddles with an alphabet 
nnil the Lord's prayer pastei’ m, but the first real book for chil- 
dren published in the new w /.Id was John Cotton's Spiritual Milk 
Dniicn Out of the Breasts jf Both TestameiJs, Chiefly for the 
Spiritual \ourishment of Boston Babes in Either England (1646). 
It w.ts an example of theological didacticism, for the instruction 
of ‘ babes,” W’ith the intent of stiffening their resistance to sin by 
iurid pictures of hell and only faint hopes of heaven. Spiritual 
Milk was followed by the famous New England Primer, printed 
in Boston, sometime before 1690. It began witu the alphabet “In 
Adam s fall/We sinned all” and as the years went by and new edi- 
tions suci ceded each other, its theology grew steadily grimmer, 
but by the time the American Revolution began, theology had 
diminished in favour of appropriate patriotic sentiments. Spirit- 
unl Milk and the Primer were followed by some terrifying booklets 
(icalinfi: with the “joyful deaths” of pious children. These must 
have induced more night terrors than love of reading, but dread- 
iiil as they were, they bear witness to the Puritans’ recognition of 
hnuks as the tools of learning. 

Ill \Vorcc.ster and Boston, Isaiah Thomas (i749“IS3t) im- 
port ed and later pirated his own editions of John Newbery’s 
liopular books for children. The most famous of these was the 
imnional Mother Goose (1785), the edition of nursery rhymes 
Oliver Goldsmith is suppos^ to have compiled. In New York 
dty. aniiihcr printer, Hugh Gaine (1726 or 1727-’! 807), brought 
out The Wonderful Life and Surprising Confessions of the Re- 
nounrd Hero Robinson Crusoe (1775). Also in circulation were 
Fables in Verse, Watts' Divine Songs for Children, and 
liltle chapbook versions of such fairy tales as “Cinderella ' and 
'ioni Thumb.” So perhaps small Puritans, struggling with the 
harrowiiijr Spiritual Milk, may have been heartened now and then 
stray glimpses of happier reading matter. 

Nineteenth Centuiy. — In 1831, a little book called Mary 
Lnhrop Who Died in Boston made its appearance and seems to 
have terminated the morbid emphasis on the brevity of a child s 
“ic- In 1819 Washington Irving’s Sketch Book appeared with that 
still popular fairy tale of the new world, “Rip Van Winkle. ’ Then 
those remarkable books by James Fenimore Cooper of 
'^oich The Last of the Mohicans (1826) and The Deerslayer 
became the most popular both in the U.S. and Europe, 
heroic Indians and Irving’s fantasy gave children their first 
ste of native romanticism and good writing. 

Alien earnestness set in, this tunc in the form of cducaUonal 


didacticism which pursued children through one long series of 
books after another. Samuel Goodrich, who wrote under the 
name of Peter Parley, turned out about five or six books a year; 
Tales of Peter Parley about America was typical. The books 
contained laudatory biographies, bits of science, history and geog- 
raphy, amazingly dull in style but popular both in England and the 
United States. Even more popular were the innumerable books of 
Jacob Abbott. By 1834 his Rollo books were underway. RoUo 
Learning to Talk was followed by 28 volumes which accompanied 
Rollo around the world with a steady barrage of information. 

Book scries were momentarily interrupted by Susan Warner’s 
Sunday school best seller. The Wide, Wide World (1850), and a 
few years later, Queechy. Girls liked these books and the tears 
shed by the orphaned heroines were matched by the tears of young 
readers. Then, hack to the scries again, with the first appearance 
of the priggish Elsie Dinsmore (1868) by Martha Finley (pseudo- 
nym for Farquharson) who carried her heroine through 26 vol- 
umes. Elsie’s sentimentality was paralleled by stereotyped suc- 
cess stories for boys written by Horatio Alger. His Ragged Dick 
(1867), in the rag.s-to-riches pattern was a typical example. Two 
entertaining series of stories about normal children and family 
life were The Five Little Peppers and How They Grew (1881) by 
Margaret Sidney, pseudonym of Harriet Mulford Lothrop, and 
the well written books by Laura Richards — Queen Hildegarde 
(1889) and The Three Margarets (1897). 

In the field of verse, Clement Moore’s ballad, “A Visit from 
St. Nicholas” (1822) delighted children. Some of the better 
poems of Eugene Field (1850-95) and James Whitcomb Riley 
(1849-7916) are still to be found in modern anthologies and 
Laura Richards’ In My Nursery (1890) began the gay nonsense 
verses which .she continued to write in the next century. The 
Brownies, Their Book (1887), by Palmer Cox, launched a series 
of picture stories in verse about the antics of a band of brownies. 
These elves were individualized and favourite characters were the 
Dude or the Cowboy or the Policeman, perhaps. 

Suddenly among those minor works, great books appeared. 
Nathaniel Hawthorne’s A Wonder-Book For Boys and Girls (1852) 
and Tanglewood Tales (1853) reduced myth to child’s size but 
were full of the enchantment of wonderful storytelling. Maty 
Mapes Dodge’s Hans Brinker or the Silver Skates (1865) charmed 
children with its story of Holland. Louisa M. Alcott’s Littile 
Women (1868) has been so beloved by girls that it has appeared 
in one new edition after another. It gave girls an intimate picture 
of a loving, struggling family, with memorable characterizations of 
four sisters, and a happy element of romance. For boys there 
were two major books — The Adventures of Tom Sawyer (1876) 
and The Adventures of Huckleberry Finn (1884), by Mark Twain 
(pseudonym for Samuel L. Clemens). The heroes, like Clemens 
Umself. knew everyone in the village from the town drunkards 
to the deacons of the church. Adventure, humour and authentic 
portrayals of boy nature made these books unrivalled Americana 
and good literature. 

In different vein another great originator, Howard Pyle, retold 
the epics. Of these, his Merry Adventures of Robin Hood (1883), 
with Pyle’s own illustrations, remained over the years the b^t 
version of that hero tale. His stories in folklore style came next 
— Pepper and Salt (1887) and Wonder Clock (1887). His two 
books on mediaeval times, Otto of the Silver Hand (1888) and 
Men of Iron (iSgi) set high standards for historical fiction. In 
1883 Joel Chandler Harris’ Nights with Uncle Remus introduced 
children to the rich humour of American Negro folk tales and in 
i88o Lucretia Hale's droll The Peterkin Papers set children and 
adults to chuckling. 

So the 19th century progressed from religious and educational 
didacticism, stereotypes and sentimentality to sound folklore, 
myth, and epics, drolls, realistic stories of family life, unsurpassed 
historical fiction and Americana. Nor were these books the prod- 
uct of ordinary writers condescending to the juvenile field. Th^ 
were created by men and women of establi^ed literary reputa- 
tions. Their work and that of writers abroad lifted children’s 
books from the trivial to an area of literature worthy of respect 
and study. 
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Twentieth Century. — ^The notable books with which the 19th 
century closed were forerunners of a phenomenal flood of books for 
children in the 30th century. Causes are matters of speculation. The 
rise of kindergartens, and later nursery schools, brought with them a 
new concern for the needs of young children. The development of 
laboratory psychology, psychiatry and adult education fostered a 
broader knowledge of childhood and adolescence. Innumerable re- 
search studies in reading skills led to a new evaluation of books. By 
1000 children’s rooms were established in public libraries and by 1940 
libraries began to appear in elementary schools. Before 1915 library and 
teacher training schools had added courses in children’s literature to 
their curriculums. Between 1920 and 1930, scholarly reviews of chil- 
dren’s books were underway. Children’s Book Week was a nation-wide 
observance by i gig and The Horn Book Maffazine, devoted to children’s 
literature, was launched in 1924. In 1922 Frederick Melcher, editor of 
Publishers* Weekly, established the Newbery Medal, an annual award 
for the most distinguished literature for children written in this country. 
The Caldecott award for the best picture book was added in 1938. 
Both called attention to the fact that in books for children there can 
and should be elements of di.stinction. 

Picture stories attained distinction with Wanda Gag’s Millions of Cats 
(1938), told and illustrated in folk tale style. She was an innovator 
few have equalled. Marjorie Flack’s Angus and the Ducks (1930) 
began a series of dog stories for the nursery age. Make Way for the 
Ducklings (1941) by Robert McCloskey and Little House (1942) by 
Virginia Burton, both won Caldecott medals. Maude and Miska 
Petersham, Berta and Elmer Hader, Ingri and Edgar d’Aulaire, Leo 
Politi, Will Lipkind and Nicolas Mordvinoff, Roger Duvoisin and others 
made picture stories beloved by children everywhere. 

Folk and Fanciful Tales . — In tgoq Kate Douglas Wiggin and Nora 
Archibald Smith compiled a fine edition of The Arabian Nights. But 
it was Gudrun Thorne-Thomsen’s collection of Norse talcs, East 0* the 
Sun and West 0* the Moon (1912) together with her storytelling that 
started a wave of interest in European folk tales. Major compilations 
were made by Padraic Colum, Ruth Sawyer, James Cloyd Bowman, 
Parker Fillmore and others. In 1924 Esther Shephard made the first 
collection of the American tall tale stories, Paul Bunyan, the lumber- 
jack hero. To these James Cloyd Bowman added Pecos BUI, the 
Greatest Cowboy of AU Time (1937). Glen Rounds, Richard Chase, 
Anne Malcolmson and Irwin Shapiro also contributed to the store of 
folk tales of the United States. 

Modern fanciful tales were few at the beginning of the century but 
soon included such original inventions as Carl Sandburg’s Rootabaga 
Stories (1922), Dr. Seuss’ (pseudonym for Theodor Scuss Geisel) 500 
Hats for Bartholomew Cubbins (1938) and the same year, Mr. Popper* s 
Penguins by Richard and Florence Atwater. The Cat Who Went to 
Heaven (1930) by Elizabeth Coatsworth, Rabbit Hill (1944) by Robert 
Lawson, Miss Hickory (1946) by Carolyn Bailey and Twenty-One 
Balloons (1947) by William Pene du Bois, all won Newbery medals, 
and E. R. While’s Charlotte*s Web (1952) had equal originality and 
distinction. These were examples of fantasy without benefit of fairies 1 

Realism . — Realistic animal stories were increasingly popular after 
the publication of Ernest Thompson Seton’s Wild Animals / Have 
Known (1898) and Jack London’s The Call of the WUd (1903). These 
set new standards of fidelity to animal lore, well maintained with two 
Newbery winncrs-- 5 f«oky (1925) by Will James and King of the Wind 
(1948) by Marguerite Henry. KUdee House (1948) by Robert Mont- 
gomery and books by Jim Kjelgaard, Joseph Lippincott, John and Jean 
George afford outstanding examples of authentic animal stories. 

The world of here and now came alive for 20th-century children 
with Kale Douglas Wiggin ’s Rebecca of Sunny brook Farm (1903) and 
Frances Hodgson Burnett’s The Secret Garden (1909). Both books 
developed strongly individualized child characters and unusual story 
interest. After those books, realism developed along many lines. 
Stories of everyday children, earnestly doing their best but finding 
themselves in ludicrous .situations were Eleanor Estes’ The Mofats 
(1941-43) and Robert McCloskey ’s Homer Price (1943). The regional 
books of Lois Lenski, such as her Strawberry Girl (1945; Newbery 
Medal) and Doris Gates’ Blue Willow (1940), gave children serious 
but appealing pictures of underprivileged families. Grace Moon and 
Ann Nolan Clark wrote authentic stories of American Indians. Other 
racial and religious minorities were sympathetically presented by 
Marguerite De Angeli, Mabel Leigh Hunt and Florence Crannell Means. 
PopiUar stories about peoples of other countries were written by Kate 
Seredy, Armstrong Sperry, Monica Shannon and Elizabeth Lewis, all 
winners of Newbery Medals. 

Historical Fiction and Biography merged in children’s literature and 
included some of the strongest books the United States had produced. 
Laura Richards’ Florence Nightingale, ike Angel of the Crimea (1909) 
and Albert Bigelow Paine’s Girl in White Armor (1927) were vigorous 
beginnings. The latter was an unforgettable picture of Joan of Arc. 
Hendrick Van Loon’s Story of Mankind (1925), Newbery winner, gave 
further impetus to vivid biography which Elizabeth Janet Gray, James 
Daugherty, Clara Ingram Judson, Genevive Foster and the The Land- 
mark Books further illumined. Cornelia Meigs’ Master Simon's 
Garden (1916) launched historical fiction that was authentic, well- 
written, and with a lasting message for the modern world. Rachel 
Field’s historical novel, Calico Busk (1931)) was her best book and 
Esther Forbes’ Newbery winner, Johnny Tremasn (1943)1 was rated 


as one of America’s greatest juvenile books. Laura Ingalls Wilder’s 
splendid ^ht volume saga of a pioneer family began with little Hovif 
in the Big Woods (1932). Walter Edmond, Elizabeth Coatsworth 
Stephen Meader and Rebecca Caudill also made notable contribution^ 
to this field. 

Poetry for children in the United States developed a fresh, native 
melody and an awareness of the child’s interests. The poets of child, 
hood used successfully those qualities of poetry that most delight a 
child and so prepare him for an appreciation of adult poetry later on 
Under the Tree (1922) by Elizabeth Madox Roberts was the voice nf 
a creative artist speaking as a child. Tams and Toadstools (1926) by 
Rachel Field, presented a child’s-eye view of city and country. Vachol 
Lindsay’s Johnny Appleseed and Other Poems (1928) and Carl Sand- 
burg’s Early Moon (1930) introduced free verse and a vigorous mascu- 
line note to children’s poetry. The southwest, with its Indians and 
deserts came alive in Mary Austin’s Children Sing in the Far RVv/ 
(1928) and Rosemary and Stephen Ben6t enlivened American history 
with their penetrating vignettes of famous heroes in The Book of 
Americans (1933). Harry Bchn’s Little Hill (1949) had child ap|ieal 
and lyric charm. Moreover, such poets as Edna St. Vincent Millay. 
Sara Tcasdalc and others wrote occasional poems for children which 
added to the child’s store of authentic poetry. 

Bibuography.— C lifford K. Shipton, Isaiah Thomas, Printer, Patriot, 
and Philanthropist (Rochester, N.Y., 1948) ; P. L. Ford, The Nvw 
England Primer (New York, 1897), and edited The Journals of Huf^h 
Gaine (New York, 1902) ; R. V. Halsey, Forgotten Books of the Ameri- 
can Nursery, a History of the Developments of the American Stnrv- 
Book (Boston, 1911); Elva S. Smith, The History of ChUdren ’s Litera- 
ture (Chicago, 1937), syllabus with bibliographies; Cornelia 
Anne Eaton, Elizabeth Nesbitt and Ruth Hill Viguers, A Critical Hh 
tory of Children's Literature (New York, 1953), traces childreh’s books 
from earliest times to 1950 with chapters on books in the United States; 
Joseph Auslander and F. £. Hill, The Winged Horse (Garden Cit>, 
N.Y., 1927) history of the development of poetry over the years: Iona 
and Peter Opie, The Oxford Dictionary of Nursery Rhymes (l^ndon. 
Toronto, 1951), origins and history of over 500 nursery rhymes with 
American variants and editions; Sister Monica Mary Kiefer, Ameritan 
ChUdren Through Their Books, 1700-1835 (London, Philadelphia, 
1948), an outstanding study of the changing .status of American chil- 
dren as revealed in their books, fine bibliography of early bookv; 
Paul Hazard, Books, ChUdren and Men (Boston, 1944) a French pro- 
fessor of comparative literature surveys the books of many countries, 
Lillian H. Smith, The Unreluctant Years (Chicago, 195^) cinphu.sim 
qualities of good writing in children’s books; May Hill Arbuthnot 
ChUdren and Books (Chicago, 1947) analyzes books as literature and 
children’s responses to them ; Annis Duff, Bequest of Wiwgj (New Ytirk. 
1944) pleasant account of a family's use of books with children; Annt 
Thaxter Eaton, Reading with Children (New York, Toronto, 10401 
brief accounts of children’s enjoyment of different types of huoL, 
Anne Carroll Moore, My Roads to CkUdhood (New York, a 
children’s librarian looks at memorable books; May Hill Arbutlinnt, 
The Arbutknot Anthology of Children's Literature (Chicago, 
examples old and new, of poetry, fairy tales, realistic fiction of main 
types and biographies, with evaluations and bibliographies; Stanlr> J 
Kunitz and Howard Haycraft, eds., The Junior Book of Authtm.xc 
vised ed. (New York, 1951), brief sketches of the lives and writine 
of authors of children’s books; Elizabeth Rider Montgomery, The Stnr\ 
Behind Modern Books (New York, Toronto, 1949)1 how or why 
artists and authors hap|x;ned to create their books; Helen Ferris, (d-. 
Writing Books for Boys and Girls (New York, 1952), writers and artists 
tell how they work; Jean Poindexter Colby, The Children's Book Field 
(New York, 1952), a juvenile editor considers what makes a good book 
for children and how it is produced ; Bertha E. Mahony, Louise Payson 
Latimer and Beulah Folmsbee, Illustrators of ChUdren' 5 Books (8|>^ 
ton, 1947), the history of illustration, together with a critical evaluation 
of outstanding artists. (M. H. A ) 

CHILDREN’S COURTS or Juvenile CoURTg, a special 
system of tribunals for dealing with juvenile offenders, which 
has found its widest development in the United States. The 
earliest trace of such in.stitutions is however contained in a Swiss 
ordinance of the year 1862. In 1869 Massachusetts adopted the 
same principle when a plan was introduced of hearing charge.s 
against children separately and apart from the ordinary business 
of the lesser tribunals. The system of probation, by which chil- 
dren were handed over to the kindly care and guardianship of an 
appointed officer and thus escai^ed legal repression, was created 
about the same time in Boston, Mass., and produced excellent 
results. The probation officer is present at the judge’s side when 
he decides a case, and is given charge of the offender, whom he 
takes by the hand either at his parent’s residence or at school, an 
continually supervises, having power if necessary to bring him 
again before the judge. The example of Massachusetts in 
course influenced other countries, and especially the British colors 
of South Australia, where a state children’s Apartment was c 
ated at Adelaide in 1895, and three years later a juvenile cou 
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opened there for the trial of persona under x8 and waa con- 
ducted with great success, though the system of probation officers 
v,'as not introduced. 

The movement when once fully appreciated went ahead very 
raiiidly and most civilized countries throughout the world have 
now adopted it. France, Germany, Spain, Holland, Belgium, Aus- 
tria, Hungary, Sweden and Switzerland have all established these 
courts. In Paris the splendid work of M. Henri RoUet secured 
tbt' foundation of such a court in 19x2, while the Berlin children’s 
court, established in 1923, is a particularly well worked and effi- 
cient one. Italy, Czechoslovakia, Yugoslavia, Poland, Bulgaria and 
Ebthonia are making arrangements not yet completed. Norway, 
Denmark and Finland deal with children’s cases under a special 
code, while the Soviet Government of Russia entrusts the whole 
niatlcr to the education authorities. In India, Madras secured 
a Children Act under which the powers conferred were to be cxer- 
fised “only by a juvenile court.” Bengal followed in 1922, and 
the Indian Government are now striving zealously to establish the 
priiu'iple throughout India. Australia, Canada, South Africa and 
Xcw Zealand all have children’s courts in good working order, 
and in Melbourne, Sydney, Cape Town and Johannesburg they 
art' particularly flourishing. Japan introduced a very interesting 
L.ysicm for dealing with offenders under the age of 18 in juvenile 
courts in the year 1922, Brazil in 1923 and the Argentine in 1924. 
Amsterdam has tried the new experiment of instituting a police 
str\ ivc especially for children, many of its members being women. 
[he republic of Colombia insists that all juvenile offenders shall 
bi examined by a medical man who is present in court as an 

ai:M‘s>or. 

In England the Home Office recommended London police mag- 
istrates to keep children’s cases separate from those of adults; 
du; same practice or something analogous obtained in many county 
boroughs, such as Bath, Birmingham, Bristol, Bolton, Bradford, 
liuil, Manchester, Walsall, Halifax and others, and the Children 
All, 1908, definitely established children’s courts. This act enacted 
!hat courts of summary juri.sdiction when hearing charges, etc., 
.-i|!:ii]!i.t children or young persons should, unless the child or 
}ourig person is charged jointly with an adult, .sit in a different 
buililing or room from that in which the ordinary sittings of the 
court are held, or on different days or at different times. F urthcr- 
inorr. provision must be made for preventing persons apparently 
uiultT the age of 16 years whilst being conveyed to or from court, 
or whilst waiting before or after their attendance in court, from as- 
scKiaiing with adults, unless such adults are charged jointly with 
liictn. The act prohibits any [lersons other than members and 
otricLTs of the court, the parties to the case, their solicitors, 
counsel and other persons directly concerned in the case, from 
bfiuK present in a juvenile court, except by leave of the court. 
Iluiui-tule press representatives are also excepted. The main 
object of the whole system is to keep the child, the embryonic 
oitcnrler who has probably erred from ignorance or the pressure 
01 circumstances or misfortune, altogether free from the taint 
or contiigion that attaches to criminal proceedings. The moral 
almost ;here of a legal tribunal is injurious to the youthful mind, 
auci children who appear before a bench, whether as accused or 
a."j witness, gain a contemptuous familiarity with legal processes. 

, The must beneffeial action of the children’s court comes from 
its association with the system of personal guardianship and close 
suiHirvision exercised by the probation officers, official and volun- 
Where the intervention of the newly constituted tribunal 
can not only save the child from evil association when ffrst 
arrested, but can rescue him without condemnation and com- 
>nittal to prison, its functions may be relied upon to diminish 
crime by cutting it off at the source. Much depends upon the 
quality and temperament of the presiding authority. Where a 
J^clRe with special aptitude can be appointed, firm, sympathetic, 
^ctfiil and able to gain the confidence of those brought before 
he may do great good by dealing with each individual and 
I incrcly with his offence, realizing that the court does not 
I to condemn but to strengthen and give a fresh chance. 
Jhere the children’s court is only a branch of the existing juris- 
Worked by the remihur magistrate or judge fuffiUisg his 
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ordinary functions and not specially chosen, the beneficial results 
are not so noticeable. The Juvenile Courts (Metropolis) Act, 
1920, has given legislative authority to this principle by enacting 
that the home secretary in selecting as presidents of such courts 
certain metropolitan magistrates “shall have regard to their pre- 
vious experience and their special qualifications for dealing with 
cases of juvenile offenders.” 

In view of the fact that about 50% of regular criminals begin 
a life of crime when under 21 years of age, the importance of the 
juvenile courts can hardly be exaggerated. Rightly, sympatheti- 
cally and firmly dealt with whilst still young, the vast majority 
of these potential criminals would become good citizens of the 
State. Bad surroundings, evil companions, undesirable parents, 
mental and physical deficiencies and various psychological causes 
are responsible for most juvenile delinquency. The responsibility 
for discovering, removing or eliminating these causes rests with 
the children’s courts, and too much car;, time and effort cannot 
be ex^Krnded in the carrying out of this work. The younger the 
offender, the greater is the need for efficient diagnosis of the under- 
lying causes of his wrongdoing. That the Home Office is fully 
alive to this necessity is shown by the very careful report of the 
juvenile offenders committee pubhshed in 1927. Valuable as pro- 
bation has proved itself to be in the adult courts, it is of even 
greater value in the children’s courts. The legislature, recogniz- 
ing this importance in all courts, has greatly strengthened the 
system by the passing of the Criminal Justice Act, 1925, the first 
ten sections of which deal exclusively with the question of pro- 
bation. It enacts that, “one or more probation officers shall be 
appointed for every probation area,” but in country districts 
combined areas may be created. The secretary of State is em- 
powered to make rules (which have now been promulgated and 
are in force) governing the appointment, qualifications and sal- 
aries of probation officers and the constitution, procedure, powers 
and duties of the probation committees. See also Children: 
Protective Laws; Infant; Juvenile Delinquency. 

(W. C Ha.) 

UNITED STATES 

Legal and Historical Background*-— The juvenile court as 
a distinct organization originated in America but takes its root in 
legal and philosophical assumptions current in the X9th century. 
Its immediate aim was to preserve children from the abuses of 
criminal procedure. Its principles involve a revolutionary change 
of attitude. The 17th and i8th centuries record great severities. 
A child of ten who confessed to killing his bed-fellow was pun- 
ished with the death penalty, because “sparing of this boy simply 
on account of his tender years might be of dangerous consequences 
to the public by propagating a notion that children might commit 
such atrocious crimes with impunity.” “In 1828 in New Jersey, a 
boy of 13 was hanged for murder committed when he was 12. A 
survey in Illinois revealed that in 1898 575 children between xo 
and 16, were confined in the Chicago jail, and 1,983 boys were 
committed to city prison.” Similar conditions existed in every 
part of the United States. 

At first there was no thought of modifying court procedure. The 
idea was stressed that after conviction the confinement should be 
apart from adult criminals. Rise of children’s reformatories made 
this possible in New York (1825), Pennsylvania (1828), and 
Massachusetts (1847). There was also some provision for separate 
hearings for children, and for probation in Massachusetts between 
1870 and 18S0, and in New York in 1892. In X899 Ibe first juvenile 
court was organized (Cook county, Chicago, III). It brought un- 
der one jurisdiction children who violated laws and dependent 
children, provided identical procedure for both, established pro- 
bation, decreed that adjudication be deemed not a conviction of 
crime, but the placing of the child in the relati(m of ward to the 
State. The care for the delinquent child was to “approximate as 
nearly as may be that which ^ould have been given by the par- 
ents.” Instead of warrant of arrest, examination by a police judge, 
bail, indictment, jury’ trial and sentence, there was substituted 
complaint, investigation by probation officer, petition, informal 
hearing and commitment. Fines, imprisonment and penal treat* 
ment were abolished. The movement spread with rapidity. By 
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1904 ten States had juvenile courts; after the first ten years, so 
States and the District of Columbia; by 19x4, 30 States; and m 
1928 only two States (Wyoming and Maine) were without juvenile 
courts. 

This rapid expansion, without trained personnel, led to a period 
of critical inquiry. The State supreme courts, however, have up- 
held the constitutionality of the original statutes. Juvenile court 
ideals have not been applied throughout the rural districts and 
small towns. In 1918 the Children’s Bureau, Washington, D.C., 
estimated that of 175,000 cases of children in the U.S. courts, 
approximately only 50,000 went before courts adapted to handle 
them. 

The juvenile court principle is, first, that the child is not an 
ungTOwn adult, but a distinct being, physically, mentally, emo- 
tionally and socially; the child’s response to life is different; sec- 
ondly, that the State should not proceed against the child as prose- 
cutor, but exercise the chancery power of parens patriae to 
protect the child. 

Age-limits. — The legal meaning of the term “child” is defined 
by statute, which limits the age of criminal responsibility. Under 
the English common law, no child under seven was held respons- 
ible for crime. Belgium in recent years has raised this to 16, the 
period sans discernment In the United States the tendency is to 
increase it to 18 and even 21 (excepting offences punishable by 
death or life-imprisonment). In approximately one-third of the 
States jurisdiction of the juvenile court extends to children under 
16, in one-third to children under 17, and in the remaining third 
to children under 18 and above. 

It is argued that the older child is entitled to trial by jury, and 
will not be injured by penal treatment. There is however scientific 
evidence that the child is not capable of complete integration, or 
maturation, until 21 or beyond, a belief crystallized in the practice 
of civilized countries to keep him under legal disabilities as regards 
contract, voting and marriage until age of majority is reached. In 
the opinion of many experts it is only a question of time until 
the juvenile court age-limit will be the same as the recognized age 
of majority. 

Treatment. — The psychological importance of the first offence 
cannot be overstated. Police methods of apprehension and in- 
vestigation should be eliminated. The child’s court hearing in the 
better sort of American courts is informal. A well trained juve- 
nile court judge does not proceed to disposal unaided. He seeks 
the wisdom of the clinic and the social worker. If the child has 
constructive possibilities he may safely be placed on probation. 

Foster homes are used in some parts of America for the place- 
ment of delinquent children from unfit homes. Maintenance is 
supplied by public or private agencies. Correctional institutions 
are used for cases where an extended period of training is indi- 
cated, or where the child is under physical or mental handicaps. 
Some correctional institutions have supplied individual education, 
notably for girls, in Sauk Center, Minn., Sleighton Farms, Penn., 
Samarcand, N.C., Gainsville, Texas, and for boys, in New Jersey, 
California and elsewhere. In these training schools self-govern- 
ment and expert scientific guidance have met with success. Other 
social resources are clubs for boys and girls in industry, habit 
clinics, child guidance clinics, religious agencies, Big Brothers or 
Big Sisters, and Juvenile Protective agencies. Tliese work most 
effectively under a co-ordinated philosophy of child care. To 
achieve this a conference is often held for social diagnosis. 

Thus the old sentiments of revenge and deterrence give way to 
a concerted effort to understand, and to remove underlying 
causes. In this way sponsors of children’s courts have become 
leaders in the scientific and humanitarian movement to prevent 
delinquency and to increase human happiness. 

Bisuoorapfy.-— U.S. Children’s Bureau publications, espcdally 7 ave- 
nUe Court Standards: Jane Addams, Spirit of Youth and the 
City Streets (1909); J. W. Mack, The Juvenile Court (1909); W. 
Healy, The Individual Delinquent (1917); Judge Baker Foundation, 
Case Studies (Boston, 1922-23) ; the Commonwealth Fund Program, 
Pamphlets (i9*3-*4-2S) ; B. B. Lindsey, Twenty-five Years of the 
Juvenile and Family Court of Denver (1925) ; C. Burt, The Young 
Delinquent (192S) ; J- Cooley, Probation and Delinquency (1927) ; 
If. H. Lou. JuvenSe Courts in the US. (1937) ; H. C. Parsons, Report 


of Mass. State Probation Commission; Report of the Departmental 
Committee on the Treatment of Young Offenders, (1927) : T w 
Trough!, Probation in Europe, (1927). (M. V W ) 

CIOLDREN’S GAMES. The traditional games still played 
by children are nearly all very old. Many have been played in 
one form or another since the beginning of recorded history and 
perhaps longer. Some now confined to children, like Hide-and- 
Seek or Blindman’s Buff, were commonly played by adults until 
at least as late as the 15th century. Others, like the simpler hall 
and skipping games, were originally not pastimes at all, but primi- 
tive rituals seriously performed to avert evil or to make the crops 
grow. They survive in juvenile play because the children imitated 
these rites, as they also imitated the domestic, hunting, farming 
and fighting lives of their elders. The resulting games were 
banded on to their successors who. with the innate conservatism of 
childhood, continued to play them long after the customs from 
which they sprang had vanished from the adult world. 'Fhus 
modem games often contain fossilized relics of ancient belief, 

Some games have flourished for centuries in particular coun- 
tries and closely resemble others found elsewhere. Time has nat- 
urally modified some details, but the general plan usually remains 
the same so that the modem form, even with its variations, would 
probably be quite easily recognized by a child of classical or 
earlier times. Buck Buck, for instance, has scarcely changed 
since Petronius described it in his Satyricon. He tells Us that boys 
in his day leaped upon the bent backs of others and beat them 
on the shoulders, crying Bucca, bucca, quot sunt hief In like 
fashion, English lads today climb on a companion’s back and cry 
“Buck, buck, how many horns do I hold up?” Greek and Roman 
boys trundled hoops in spring, and their sisters skipped with ropes 
of plaited vine strands. Virgil in his Aeneid speaks of whirling 
top.s lashed round empty courts, and in Homer’s Odyssey there i.-, 
a description of Nausicaa playing ball with her rqaidens. \ 1 I these 
pastimes arc as popular now as they were in pre-Christian i>erjo(b: 
and probably pursuit and combat games in the far past ran along 
much the same lines as Touch, Prisoner’s Base, King of the Castle. 
Cowboys and Indians (lately translated into Gangsters and G-men 
or Spacemen and Martians) and We Are the Romans now. 

Certain games tend to become fashionable at particular seasons. 
To;)s normally come in during March, and are superseded about 
mid-April by skipping ropes. Hopscotch is also principally a 
March game, and so is kite fiying, probably because March is a 
wdndy month. Marbles are popular in September and then give 
way to Conkers when the horse chestnuts are ripe. This docs not 
mean, of course, that such games are never seen at any other time. 
But there are, nevertheless, definite seasons when they become a 
craze. 

Traditional games may be roughly divided into two main cate- 
gories : games of skill and chance and dramatic games in which a 
story or ritual is acted, with or without song accompaniment. 
Pursuit and combat games are essentially dramatic because they 
imitate hunting and war. The songs once attached to the niore 
boisterous forms have mostly been lost, but frequently a counting- 
out or choosing rhyme is used. There are countless such rhymes. 

Many skipping games, Thread-the-Needle, and Oats and Beans 
and Barley Grows derive from agricultural ritual dances. In il*® 
last named the players act the sowing of the seed; in the Hcncn 
game called UAvoine they sow, reap, bind and thresh the crop. 
Courtship, wedding and funeral games are especially popular wiiH 
girls, though boys often condescend to take part. One of the best- 
known funeral games is Jenny Jones, which should rigluiy w 
Jenny Jo, meaning sweetheart. This has a long and 
song carrying the heroine through numerous domestic lasfo 
her death and then discarding one colour after another till blac 
is finally chosen for her funeral. Sally Waters, Poor Mary i 
a-Weeping and In and Out the Window are singing 
games. So also are Drop Handkerchief and Nuts '.n l>' 
which represent marriage by capture, the bride 
the first and dragged away in the other. The singular titk 01 ^ 
in May is really a corruption of knots (or posies) of wk 

An extremely interesting type of dramatic game is that m 
two players form an arch with uplifted arms and the rest 
through until one is caught by the sudden lowering of tne 
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]n some variants a choice is offered to the prisoner, who passes 
to left or right behind the leaders and takes part in a tug of war 
jtt the end. London Bridge is Falling Down is probably the best 
known of these games, and certainly the most interesting, for the 
words show clearly that it is based upon foundation sacrifice. In 
Scotland a similar game is called Broken Bridges; in America, 

( harleston Bridge; in France Pont-Levis. The Scandinavian ver- 
sion is Bro Bro BrUle. Other English arch games are The Robbers 
;,rr C'oming to Town, How Many Miles to Babylon, and Oranges 
arid Lemons, in which most of London's old City churches are 
intritioned by name. 

Among the older games of skill are Fivestones (often called 
Dabs or Daubbins), which is played with pebbles. Knucklebones, 
Marbles, Guggles, played with coloured shells, Peg in the Ring, 
placed with tops. Hopscotch and Merelles. The aim in each is to 
win something from another player. All were commonly played 
by men in country districts until well into the 19th century. 

IbnLioCRAPHY. — G. F. Northall, English Polk-Hhymes (London, 
i.su/); A. B. Gomme, Children's Singing Games (London, 1894), The 
luuUtional Games of England, Scotland and Ireland, 2 vol. (London, 
iS.,| '>8), Old English Singing Games (London, lyoo) ; P. R. Green, 
History of Nursery Rhymes (London, 1899) ; U. C. MaHagan, The 
Came \ and Diversions of Argyllshire (London, 1901); J. Strutt, The 
'yfwrts and Pastimes of the People of England, rev. by J. C. Cox 
il.wiulon, 190.O ; R- Ford, Children's Rhymes, Children's Games, Chil^ 
,h,n\ Songs, Children's Stories, 2ml ed. (Pawley, 1004) ; L. Eckenstein, 

I ouil>arative Studies in Nursery Rhymes (I.ondon, 1006) ; C. J. Sharp, 
h'v'lish Folk Songs (London, New York, 1921) ; H. Rett, The Games 
,1- Children (London, 1929) ; Norman Douglas, London Street Games, 
.ml (m 1 (l.omlon. 19J1); L Williams, English Folk-Song and Dance 
■ himlcin, New York, J R- W. Hcnder.son, Pat, Ball and Bishop: 

Origin of Ball Games (New York, T047) »* b- Daiken, Children's 
(i.iwrs Throughout the Year (London, New York, 1049) » Children's 
hn's Throughout the djjcA' (London, Toronto, 1953); T. and P. Opie 
■rtls I, The Orford Dictionary of Nursery Rhymes (Oxford, New York, 
i);M. L. Gordon, Peepshow Into Paradise: a History of Children*s 
Tow t London, i95.( ; New York, 1954)- iC. S. He.) 

AMERICAN GAMES 

(i.nnes played by children in the United States fall into two 
nicK(»rics: traditional and imjirovi.sed. The traditional games are 
thixe banded down from generation to generation, usually with 
iixrd rules. Improvised games are invented on the spur of the 
ii;-»nieiit t)y the players, with the rules made up as the game de- 
velops. Dramatic play falls between these two, because certain 
kiinl^ of make-believe occur in generation after generation, with 
ihc i)road outline.s of the play remaining the same, but with the 
dt'i.iils varying from child to child. 

In general, veo' young children play improvi.sed games. At 
about four or five, traditional circle games with songs and panto- 
n inn* are introduced. After that, a continuous acquisition of skills 
iiui game forms takes place, with the younger children learning 
truni those .slightly older. 

Circle and Singing Games. — Among the first traditional 
caines jtlayed are Ring Around the Rosy, Farmer in the Dell, 
l.(iob>-Ln(), Oats, Peas, Beans and London Bridge. At about six 
or H‘ven years, the children begin to play games which involve 
ihnsjMg or tagging, like Drop the Handkerchief, Cat and Rat and 
button, Rutlon. Double circle games are often played at parties 
ur nil ])iaygrounds under the direction of a leader. I hese include 
tax xanuvs such as Three Deep, partner-finding games similar to 
M:nt Out and simple group dances like Grand Right and I-cft. 
•''onu* ball games and .stunt games are also played in the form of a 
I’irtlo Among these are Jump the Rope, Passball, Touchball and 
rinclgeball. 

Running, Chasing and Hiding Games. — Perennial favour- 
‘'PN ill this group are plain Tag, Hide-aiid-Seek and various tyi)es 
0 ! foot races. Interest in these usually starts w’hcn the children 
elementary school and continues until they arc about 12 or 
L' years old. 

'simplest forms of these games involve pitting one indi- 
'’hIu.i! against a number of others. More complex forms, in 

teams of players operate as a unit, also exist. In Crows 
^*”1 1 r.siifs, for example, the players are divided into two groups, 
ot which chases the other at a prearranged signal until all the 
1 * •'> ers on one side are caught. In other games one group hides 


while the other searches, and relay races offer victory to the 
speediest team. Team games appeal most to children past the age 
of eight. 

Running games without chasing are also popular. In these the 
players compete to secure objects, places or partners or to avoid 
punishment. 

Ball and Goal Games. — Baseball is undoubtedly the favourite 
ball game among boys in the U.S. Between the ages of 8 and 
II both boys and girls play some form of this game. After 11, 
girls tend to drop out of the play. Younger children and girls 
usually play a modified version of the game called Softball, in 
which the ball u.sed is larger and softer than the official baseball. 
Other games derived from Baseball include Hand Baseball, Play- 
ground Kickball and Fungo Baseball, which eliminates pitching. 

Football takes over during the fall season. A goal game played 
by two teams, it involves also some elements of combat. Although 
seven-year-olds try to play it, its demands are such that it can 
rarely be played correctly by boys younger than 14 or 15. 

Other f)opular goal games are Basketball and Shinny, a deriva- 
tive of Field Hockey. Shinny can be seen most often on city 
streets, played on roller skates, with pieces of broomstick and 
a tin can for a puck. 

Games involving getting a ball over a net or hitting it against 
a wall are numerous. Among these, Handball, Tetherball, Wall 
Tennis and Table Tennis (Ping-pong) are played most frequently 
informally. In recreation and physical-education programs Dodge- 
ball and Newcomb, which serves as an introduction to Volleyball, 
arc favourites. 

Special Games of Childhood. — Many of the games mentioned 
above are played by adults as well as by children; they may in 
fact be derived from adult games. A number of others, however, 
are uniquely characteristic of the culture of child groups. Among 
these are combat games like the Cowboys and Indians of small 
boys; the.se change later to Storming the Fort and Tug of War. 
Informal wrestling is a boy’s “game” at seven and eight. Mar- 
bles and Darts are target games that start early, and Mumblety- 
Peg is a contest of skill which the possession of a pocket knife 
seems to inspire. I..eapfrog attracts both boys and girls until the 
end of elementary school. 

Young girls have their own play rituals. One, Two, Three 
O’Leary, played with a rubber bounce ball, Jacks (using a small 
rubber ball and metal or plastic jackstraws), rope jumping to the 
tune of “Hot Peppers” or “Double Dutch” and Hopscotch must 
be in the repertoire of any six- to ten-year-old who wants to keep 
up with her age mates. Simon Says and May I? are popular games 
which require alertness, while Statues falls into the category of 
stunt games. Follow the I^eader attracts boys as well as girls. 

Games commonly played during quiet times may be divided into 
those needing si;)ecial equipment and those needing little or none. 
The former group includes games of skill like Checkers and games 
of chance like Old Maid. Paper-and-i)encil games, guessing games, 
spelling games, stunts and string games make up the second group. 
Twenty Questions, 1 Spy, Ghost, Charades, Ticktacktoe, Conse- 
quences, Cal's Cradle and Paper, Stone and Scissors are examples 
of these. Special party games include Pin the Tail on the Donkey, 
Post Otfice, Spin the Bottle and stunt races like the potato or 
three-legged race. 

BiuLior;RAPHY. — W. W. Newell, Games and Songs of American Chil^ 
dren (New York, 1884) ; D. A. Hindman, Handbook of Active Gamei 
(New York, 1951); E. Gardner, Handbook for Recreation Leaders 
(19.(7) ; R. E. Hartley, “Children Grow Through Play,” in S. M. 
Gruenberg (cd.), The Encyclopedia of ChUd Care and Guidance (New 
York, 1954 ). (R. E. H.) 

CHILDRESS, a city in the “panhandle” of Texas, U.S., near 
the Red river and the Oklahoma border; the county seat of 
Childress county. It is on federal highways 287 and 83; is served 
by the Fort Worth and Denver City railway and has an airport 
about 5 mi. W. Pop. (1950) Cattle, hogs, wheat, cotton 

and grain sorghum are raised in the vicinity. Gypsum and gyp- 
sites are found. The city has cotton compresses, gins, cottoiiseri 
oil mill, railway repair shops and packing plants; other products 
include bedding, soft drinks and dairy products. Settled in z888, 
it was incorporated in 1892. 
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CHILDS, GEORGE WILLIAM (1829-1894), U.S. pub- 
lisher, was born in Baltimore, Md., on May 12, 1829. In 1847 
he established a bookshop in Philadelphia, and two years later 
organized the publishing house of Childs and Peterson. In 1864, 
with Anthony J. Drexel, he purchased the Public Ledger. He 
died at Philadelphia, Feb. 3, 1894. Childs was known for his 
public spirit and philanthropy. He erected memorial windows 
to William Cowper and George Herbert in Westminster abbey 
(1877) and to Milton in St. Margaret's, Westminster (1888), a 
monument to Leigh Hunt at Kensal Green, to Shakespeare a 
memorial fountain at Stratford-on-Avon (1887) and monuments 
to Edgar Allan Poe and to Richard A. Proctor. He gave Wood- 
land cemetery to the Typographical Society of Philadelphia for 
a printers' burial ground, and with Anthony J. Drexel founded 
in 1892 a home for union printers at Colorado Springs, Colo. 

His Recollections were published in Philadelphia in 1890. 
CHILD WELFARE AND CHILD LABOUR. The 
heavy toll inflicted on children by the wars of the 20th century 
impelled such recognition and measurement of their needs as mod- 
ern skills would permit. Expansion and improvement of services 
to children was marked during the second quarter of the century, 
calling for financial support in large measure from governments 
and individuals and the recruitment and training of professional 
workers in all parts of the world. 

Origins of Child Welfare. — Child welfare had some recogni- 
tion in ancient legal codes and much religious sanction in the 
teachings of Buddhism, Christianity and Judaism. Hospices for 
the care of travellers, the sick and the poor authorized by the 
early Christian church at the council of Nicaea in a.d. 325 were 
among the first known facilities for the protection of children 
as well as adults. Concepts of communal responsibility for child 
welfare acciuired gradually extended horizons, both in oriental and 
western countries. 

The development of social security and social services under 
governmental auspices focused attention on the age-old needs of 
children. In se\'cral countries there was an organization of serv- 
ices to children following wars, epidemics or famines severe 
enough to create large numbers of orphans. Wars, even civil wars 
as in Switzerland at the end of the i8th century and in the United 
States after the middle of the 19th century, left orphans and half- 
orphans to an extent that warranted the establishment of institu- 
tions for dependent and neglected children. World Wars I and II 
were followed by the organization of relief, health services and 
facilities for child welfare on a .scale without precedent in history 
but still small in proportion to the destruction of homes and the 
impoverishment of family life which these conflicts produced. 

Far more significant than the emergency wartime and postwar 
efforts to relieve misery was the development of international plan- 
ning in behalf of the children of the world. A better world for 
children was envisaged in the Universal Declaration of Human 
Rights, approved Dec, 10, 1948, by the general assembly of the 
United Nations. Their interests were especially stressed in: “The 
family is the natural and fundamental group unit of society and 
is entitled to protection by society and the State” (article 16, 
section 3), and “Motherhood and childhood are entitled to special 
care and assistance. All children, whether bom in or out of wed- 
lock, shall enjoy the same social protection” (article 25, section 2). 
Ste})s toward enactment of a Declaration of the Rights of the 
Child were taken within the United Nations in 1950. A draft 
declaration* was prepared for consideration in turn by the Eco- 
nomic and Social council, the Commission on Human Rights and 
the general assembly. 

There had been little international exchange of information 
about child welfare before the early years of the 20th century, 
when the development of education, health and social services led 
to the organization of professional societies in many countries. 

International Conferences. — International conferences of 
professional workers serving children bad been held under various 
auspices, however, some devoted entirely to child welfare and 
some covering several fields of work but dealing largely with child 
welfare. Ten congresses with delegates from Europe and America, 
including the United States, were held in London, Eng., and six 


European cities, the first and last being in Paris, Fr., in 1883 and 
i933> respectively. Two congresses, limited to the Balkan coun- 
tries, were held in 1936 and 1938, respectively. The International 
Conference of Social Work held the following seven sessions: 
Paris, 1928; Frankfurt-on-Main, Gcr., 1932; London, 1936; Au 
lantic City, N.J., with concluding meetings at New York city in 
1948; Paris, 1950; Madras, India, 1952; and Toronto, Ont., 1954 
The last six of the.se conferences brought together the same pro- 
fessions and organizations which previously had organized iht 
international child welfare congres.ses. 

'fhe Pan American Child congress held the following sessions: 
Buenos Aires, Arg., 1916; Montevideo, Urug., 1919; Rio do 
Janeiro, Braz., 1922; Santiago, Chile, 1924; Havana, Cuba, 1927; 
Lima, Peru, 1930; Mexico City, Mex., 1935; Washington, 

1942; Caracas, Venez., 1948; and Panama, 1955. Resolutions 
passed by the congress led to organization of the lnteniation.al 
American Institute for the Protection of Childhood in Montevideo 
in 1927. The World Federation for Mental Health founded in 
1948 was an outgrowth of the first International Congress 
Mental Health. The Latin American Conference on Nutrition 
was under the auspices of the Food and Agriculture organization. 

The League of Nations. — Article 23 of the covenant of the 
League of Nations requested member states to endeavour to se- 
cure and maintain fair and humane conditions of labour , for adult 
and child workers, to take measures for the prevention '^nd con- 
trol of disease and to entrust the League with general supt'rxdsion 
over the execution of agreements on the traffic in women .ind 
children. 

The agencies given responsibility for services authorized by 
the League were the International Labour organization. >\hi(h 
continued after dissolution of the I..eaguc as one of the inter- 
national bodies safeguarding the rights of children; the Health 
organization, which was succeeded by the World Health organi- 
zation ; and the Advisory Committee on Social Questions and the 
Social Questions section of the I.«aguc secretariat. 

In 1921 the League appointed an Advisory Committee on Traffit 
in Women and Children, replaced in 1925 by the Advisor) Com- 
mission for the Protection and Welfare of Children and \ ounK 
People, with two subcommittees, the Traffic in Women and Chil* 
dren committee and the Child Welfare committee. 

Among the subjects studied by the Child Welfare commit let: Im- 
tween its appointment in 1925 and its reorganization in 193O wen', 
the age of marriage and consent ; legal status of illegitimate chil- 
dren; juvenile courts and their related services; motion pirlurr> 
and child welfare; and measures taken in various countries for the 
protection of children and young persons from the consequemes 
of economic depression. 

United Nations Agencicf^The United Nations created or 
encouraged the organization of .services entirely or partly con- 
cerned with the welfare of children, and co-ordinated the work of 
these and other international agencies serving children, sonic oi 
which were in existence before Uie UN was organized in ii ^45 
Co-ordination of the work of the various specialized agencies and 
the UN became a principal respon.sibility of the Economic and 
Social council and the Administrative Committee on Co-ordination 
consisting of the secretary-general of the UN and the executive 
officers of the specialized agencies. The unprecedented orgamza* 
lion and expansion of relief and child welfare services during the 
decade prior to mid-century made their co-ordination a tremcn 
dous and urgent task. 

The United Nations International Children's Emergency funoj 
after 1953 called the United Nations Children’s fund (UNICEF), 
was established in Dec. 1946 by the general assembly of the IN 
for the relief and rehabilitation of children in war-torn countrie^ 
and for child health throughout the world. Though not a dir^ 
descendent, UNICEF inherited much of the responsibility ^ 
feeding children and providing other child welfare services wuc 
had been a part of the load carried by the United Nations Relic 
and Rehabilitation administration. Though UNICEF . 
much less financial support than UNRRA, it was less 
in the number of countries it could enter and less subject to 
tary and political controls. UNICEF was supported by volun a . 
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contribution^ from governments and individuals; by 1955 nearly 
$200,000,000 had been provided from 48 countries, about 70% 
of which was from the United States. The work of the UNICEF 
was not restricted by national boundaries as were many interna- 
tional services. It maintained programs on both sides in war-tom 
China and operated freely in the four zones in Germany and Aus- 
tria and in the countries of central and eastern Europe. Prior to 
i()5o the fund provided a daily supplementary meal for 4,000,000 
to 0.000,000 children and nursing and pregnant women. The pro- 
cTJin in the east, including the East Indies, consisted mostly of 
supplying medicines and equipment and training local jKsrsonnel 
in techniques for the control of sp)ecific child welfare problems. 
In ICurope and North Africa much progress was made in the world- 
s\ide campaign to test 100,000,000 children for tuberculosis. A 
reMilution adopted by the general assembly of the UN, Dec. i, 
ig5o, revised the policy of the UNICEF. Relief programs were 
rcpluted by emergency and long-range projects whereby supplies, 
training and advice lyere provided in underdeveloped countries 
with a view, wherever appropriate, to strengthening the pemia- 
iumU child health and child welfare programs of the countries as- 
si-itfd. By 1954 niost of these countries had realized the advan- 
tairc.'' of UNICEF services and instead of matching UNICEF 
fund‘5. as in previous years, they provided several times as much 
'IV. the UN appropriations for advancing the welfare of their own 
thildren. Thus facilities for manufacturing powdered milk had 
developed in the near ea.st, Asia and Latin America where 
inmuTly milk and other relief supplies had been imported. 

The World Health organization (WHO), created July 22. 1946, 
troin it.s beginning gave priority to children in much of its work. 
Ill addition to the joint programs in which it promoted the ma.ss 
'rt'iiiiig of children, improved nutrition and instituted more effec- 
!ivT methods of food production, the representatives of WHO 
>jr\cyed the tuberculosis problem in many countries and .set up 
;,ilMiraturies for the manufacture of Bacillus-Calmette Guerin 
1 lit (’ll \Ticcinc. Outstanding among its achievements was its 
Latnpjign again.st malaria. WHO also issued daily radio warnings 
III ei'ideniics of .smallpox, cholera and other pestilential diseases. 
\rnt‘real diseases, in some areas affecting nearly half the popu- 
i.iiKiii. \vere combated; prenatal and infantile syphilis were treated 
\Niih penicillin in mass campaigns in .several countries. The sani- 
luiion program of the WHO led to imj)rovcment of water supply 
iiid sewage disposal systems and destruction of disease-currying 
■iiM'ds. With such improvements the death rate among infants 
.n sinne area.s was cut from 30 to 3 per lOO births in a compara- 
I'l'.ely short lime. The WHO and the Food and Agriculture or- 
i.Mni/.auori (FAO) jointly promoted a “food for health’' program, 
'(rcssiag health education of the public. 

The United Nations Department of Social Affairs made a com- 
pir.iiive survey of juvenile delinquency in five regions: (i) A.sia 
a.id the far east; (2) Europe; (3) Latin America; (4) the middle 
fast - 'incl (5) North America. Reports of findings, published in 
and 1953, were widely circulated and studied in preparation 
!»ir a world conference on the prevention of crime and the treat- 
Jnen; uf offenders planned for 1955. 
rhf International Refugee organization (IRO) was established 
a nonpermanent specialized agency under a constitution ap- 
luuved by the general assembly of the UN on Aug. 20, 1948, aiul 
tliiir()ntitiued in 1952. Children, often without trace of their 
iwrcnts, constituted a large portion of the 1,600,000 refugees and 
displaced persons remaining in need of protection and sustenance 
“1 Kuropc and the middle and far cast at that time. Prior to 1948, 
‘‘Ppruximately 7,000,000 persons had been repatriated with the 
of the miUtary and UNRRA. 

United Nations Korean Reconstruction agency (UNKRA) 
"as the channel through which much relief and child care were 
provided war orphans and other children in South Korea. By 
^954 the total spent by all relief agencies, including UNKRA, ex- 
$500,000,000. Nearly one-third of the 150,000 severely 
.*^prived war orphans or other homeless children were given care 
; 350 orphanages. The foreign military forces, mostly 

*forn the United SUtes, made large contributions to these efforts, 
1 did religious bodies and nonsectarian relief agencies such as the 


American-Korean foundation. UNKRA and UNICEF, by 1954, 
were operating about 100 feeding stations from which powdered 
milk was made available to more than 1.000,000 persons, mostly 
children. UNKRA also assisted the government of South Korea 
in reorganizing and expanding its public schools. 

Private Agencies. — Children were also well served during and 
after the World War II years by sectarian relief agencies under 
JeivLsh, Protestant or Roman Catholic auspices, such aid coming 
fnim the more favoured parts of Europe and overseas. Many 
were privately aided through the Cooperative for American Remit- 
tances to Everywhere (CARE), Steps to co-ordinate the financial 
and service activities of private relief agencies had been taken 
with the organization in 1943 of the American Council of Volun- 
tary Agencies for Foreign Service, with membership including 
52 agencies. 

The United States Committee for the Care of European Chil- 
dren, in existence from 1940 to 1953, brought thou.sands of chil- 
dren to temtwirary or permanent homes in the United States. 
During World War II most of these were Briti.sh children, many 
of whom returned to their homes in the United Kingdom. After 
the war nearly all children brought to the United States were from 
camps for displaced persons in western Flurope. The preparation 
of these children for immigration under quota regulations, their 
transportation under escort and their reception wa.s one of the 
greatest child welfare achievements during and after the war. 
The Committee safeguarded these children before and after place- 
ment, including the many who w’ere legally adopted, by utilizing 
the country’s network of comiietenl governmental, sectarian and 
nonsectarian child care agencies. Except for temporary reception 
service in institutions most of the care thus provided was in foster 
homes or the homes of relatives or friends. 

DEVELOPMENTS IN VARIOUS COUNTRIES 

The nations of the British commonwealth during the jieriod 
developed health and social services for children and so- 
cial insurance which did much to offset the demoralizing influences 
of World Wars I and II. Family allowances, first provided in Aus- 
tralia and New Zealand, were introduced in the United Kingdom 
under the Beveridge plan and in Canada under the Marsh plan 
for social security. These allowances, recognizing the size of each 
family, permitted better balanced diets. The Children bill en- 
acted by the British parliament in June 1948 transferred from 
local authorities to the home office responsibility for services to 
children up to the age of 18 who were deprived of normal home 
life. This national authority, with jurisdiction over juvenile 
courts and legislation for the protection of children, was author- 
ized to decide whether a child was to receive foster care in an in- 
stitution or a foster home, without re.strictions previously imposed 
by the Poor law and its means test for determining public responsi- 
bility. 

Sweden and Switzerland sustained their previou.sly superior 
services in the fields of education, health and welfare and carried 
to adjoining war-torn countries material aid and cultural leader- 
ship. Among those countries seriously damaged by World War II 
which took steps to improve their services to children was Fin- 
land, which extended its well-baby clinics and anticipated in its 
public health law the development of such clinics in every com- 
munity. France also extended its school health services and 
maintained its social security benefits for maternity leave and 
related services. Poland sharply reduced its infant mortality rate, 
stressing the needs of farm communities and mothers and chil- 
dren, and increasing the facilities for training physicians. The 
U.S.S.R. extended various services for children after the war. 

India held a child welfare exhibition in New Delhi in 1949, one 
of several activities following the second annual session of the 
All India Conference of Social Work held in Dec. 1948. 

Brazil’s progress in the development of maternal and child 
health services was reflected in Uie findings of the second Brazilian 
Conference on Child Care and Pediatrics held in 1948. Uruguay 
developed a unified health and welfare service, the Council of the 
Child, an outgrowth of a children’s code enacted in 1934. Aid 
to mothers unable to provide adequate support for their children 
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was authorized. Care of dependent children in foster homes was 
also extended under the Urufcuayan program. 

United States. — The child population of the United States had 
an unprecedented increase in the decade prior to mid-century. 
The ig47 record total of approximately 3,720,000 births was in 
sharp contra.st with the 2,360,000 (approximate) bom in IQ40. 
During the three years following 1947 the number of births oc- 
curring annually remained at about 3,500,000, hut rose steadily 
thereafter until in 1954 it exceeded 4,000,000. The country wa.s 
embarra.ssed by the limited facilities and services for children 
available in the tields of education, health and social service and 
the lack of suitable housing for the large number of new families 
during and after World War II. 

A three-year nation-wide study of child health services, com- 
pleted in 1949 by the American Academy of Pediatrics with the 
assistance of other agencies, notably the children’s bureau and the 
public health service of what was then the Federal Security agency, 
gave a comprehensive ajipraisal of health services. Two over-all 
needs emphasized were the inadequacy of the general practitioner’s 
training in pediatrics and the scarcity of health services and hos- 
pital facilities for children in rural areas. 

About 4.000,000 children, 5 to 17 years old, were not enrolled 
in any school at mid-century. The shortage of teachers and school 
buildings had become acute and efforts lo secure enactment of 
legislation for federal aid to public schools had been unsuccessful. 

Social services to children, first developed under sectarian and 
other private auspices, were greatly extended after passage of the 
Social Security act in 1935. Aid to dependent children, which 
soon became effective in all states, was available at mid-century 
to about 1,500,000 children and 585.000 families. In June 1954 
aid was provided for 1,565,000 children and 581,000 families. 
Children in rural communities and in areas of special need were 
provided with variims social sersices under the child welfare serv- 
ices provision of this act. The children’s bureau of the depart- 
ment of health, education and welfare continued to provide fed- 
eral supervi.sioii of child welfare services, just as the bureau of 
public assistance supervised aid to dependent children and aid lo 
the blind, all administered by state and county authorities. 

Maternal and child services for crippled children had become 
major items in the budget and program of the children’s bureau. 
One of the most widely circulated of all federal publications was 
Infant Care, a pamphlet which had reached millions of American 
mothers. 

The National Commission on Children and Youth, created dur- 
ing World War 11 by the children’s bureau, played an important 
role in planning for the mid-centuo' White House Conference on 
Children and Youth. It also helped co-ordinate the child welfare 
work of federal and national agencies in education, health, recrea- 
tion and social service, giving attention to problems such as the 
day care of children of working mothers. 

The mid-centuo' W’hite House Conference on ('Children and 
Youth was held in Washington in Dec. J950. More than 5,000 
workers and other interested citizens and youth themsselves were 
invited by Pres. Harry S. Truman lo constitute this, the largest 
of the five successive White House conferences on child welfare, 
held at ten-year intervals beginning in 1909. The fields of service 
represented included education, health, recreation, religion and 
welfare. The conference focused attention on existing services 
to children, developments during the previous decade and unmet 
needs as determined by preconference studies. 

The development of child guidance clinics, well advanced by 
1940, was slowed down by the scarcity of psychiatrists and 
psychologists in wartime. The appropriation of public funds, 
including federal provisions for research and training of psychia- 
trists. a repercussion from the military reliance upon such serv- 
ices, included child guidance and the treatment of mentally dis- 
turbed children in the programs thus supported. 

After World War II facilities for the study and treatment of 
emotionally disturbed children were developed under various aus- 
pices. The Child Welfare League of America, under a grant from 
the Marshall Field foundation, in 1952 published the report of 
a two-year study of resident treatment centres for emotionally 


disturbed children operated under private auspices. The states 
which established similar institutions included Connecticut . 
Kansas, Massachusetts, New Hampshire, New Jersey, New York 
and Ohio. The U.S. public health service facilities at Bethesda, 
Md., include seven research institutes, one of which, cstablisherl 
in 1953, is a clinical centre where a small group of emotionally 
disturbed children receive study and treatment. 

('hild de\'elopment, which had become the object of research hv 
pediatricians, psychologists, nutritionists, educators and soci;)| 
workers, had absorbed the attention of many leaders and orgarti. 
zations. In addition to re.search, these programs included trainiiifr 
of workers in several professions and extensive efforts in parent 
education. Outstanding among the centres engaged in this work 
at mid-century were the Rochester Child Health project (Roches- 
ter. Minn.). I’he University of Chicago, Columbia and Yale uni- 
versities and the state universities of California, Iowa, Minnesot;] 
and Ohio. 

CHILD LABOUR 

The movement for the legal regulation of child labour becnti 
at the dose of the 18th century when, with the rapid development 
of large-scale manufacturing in Cireat Britain, the exploitation nt 
very young children in industrial work attracted public uotiie 
The first child labour law, adopted in England in 1802 .in an at 
tempt to control the evils of apprenticing paui>er children to 
cotton-mill owners, was ineffective for lack of provisions for en- 
forcement. The Factory act of 1833 was the first law with a sys- 
tem of factory inspection. 

The first International Labour conference, in Berlin. Ger in 
i8()0. did not reach agreement on standards and was followed 
by similar conferences and other international efforts. The In- 
ternational Association for Labour Legislation, established ..t 
Basic. Switz., in 1900. a private organization with branchc'. in ;u 
least 16 countries, promoted child labour provisions as part ot 
other international labour legislation. Such organizations sut ( 
fully urged inclusion in the treaty of Versailles of 1019 provi'iij^i: 
for the International Labour organization (ILO), affiliated with 
the League of Nations and including all members of the Leairue 

The International Labour office, a part of the ILO. dratted 
conventions which were submitted lo member countries thruuuh 
the International Labour conference for ratification, with ratiiua 
tion including an obligation to enact a law carrying out provision? 
of the convention. 

The 1944 International Labour conference adopted a dedara- 
tion redefining the aims and purposes of the ILO. Further adioii 
in 1945 and 1946 provided that any member of the UN might l)i‘- 
comc a member of the ILO by declaring its formal acceplanie ol 
the obligations of membership. Other countries could be cnrollft^ 
as members upon vote of the conference. 

Reverses in the enactment and enforcement of child labour 
legislation came during and after World War II. In the strugirk 
for .survival of individuals, families and nations, children throufili' 
out the world were required to do the work of adults, some even 
as soldiers. In the most devastated countries, young children sank 
to levels unprecedented in the 20th century, engaging in hazardou*' 
work and some even in such occupations as smuggling and iirosti- 
tution. ('onsequently, postwar international and national efforts 
to reduce and control child labour included a comprehensive and 
searching review of the basic rights of children and families and 
pointed to correlations between low family incomes and ih‘‘ 
ploitation of children. Among the several international conven- 
tions adopted after the war was a revision in 1948 of the it)"* 
convention concerning the night work of youth employed m 
indastry. Regional international conferences of the ILO ga'/ 
special attention to conditions of work of children engaged in 
agriculture, other than on the home farm; child labour in the 
and inland transport industries ; and elemental protective meas'J 
in the middle east, Asia and Latin America. 

The ILO submitted a report on chilrf labour in relation to 
pulsory education for consideration at the 14th Intemaininal 
ference on Public Education held in Geneva, Switz., in 105 ^ 
provided a basis for international study of the minimum ag 
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admission to work and the age of compulsory school attendance. 
Measures for the protection of young workers in Asian countries, on 
thr agenda of the Asian regional conference of the ILO held in Tokyo 
in 1053 . recognized the growing desire for education among the pco- 
f)]L-s of Asia and outlined legislation and steps for realization of objec- 
tives in the control of child labour and the provision of both elementary 
and vocational education. A member of the staff of the ILO made a 
study of juvenile employment in Latin America, published in the 
Inicrnatiofud Labour Review in March 1054. 

Child Labour in the U.S.— Approximately 2,000,000 U.S. children 
between the ages of 14 and 17 were employed part time or full time at 
mid -century, according to estimates of the U.S. census bureau. Nearly 
half c»f these worked 35 hours or more weekly. 

Kiirly efforts to control child labour, prior to 1850, .sought to prohibit 
employment of children under the age of ten in factories-^ problem 
then also being combated in England. This was in contrast with federal 
regulations wfdch in 1950 specified for certain employment a minimum 
gvre of 16. But in agriculture, especially as migrant labourers, children 
nine vears of age and even younger still were employed in the XTnited 
Si;itfS at mid-aoth century. Wartime employment of children reached a 
peak in 194.S of almost 3i.*»oo,ooo workers 14 to 17, with summer em- 
ployment bringing the total to about 5,000,000. 

Most child labour legislation continued to be a state responsibility. 
Only 19 states in 1949 prohibited employment of children under 16 
during school hours, and some of these states exempted children in 
agriculture and other industries. All stales required school attendance 
up to 16 years of age or higher, though many were exempted and in 
sfunr <;talcs the laws were poorly enforced. 

Ft'rlcral legislation, though limited, had effected certain nation-wide 
conlruls. Two federal child labour laws, declared unconstitutional in 
MiS and 1922, were followed by the P'air Labor Standards art of 
7 This act, applying only to the production of goods for interstate 
nr foreign commerce, established a minimum age of t 6 and, in occupa- 
lini)'; particularly hazardous, 18. An amendment effective Jan. 25, 
prohibited employment of children under 16 years of age in agri- 
culture during school hours, but did not apply to children working for 
their parents or those in intrastate agriculture. {See also Chilorxn: 
rKOiFcmT Laws.) 

liiiujoiiRAPHY. — Emma O. Lundberg, Unto the Least oj These (New 
York, 1047); American Academy of Pediatrics, Committee for the 
Siiids t>f Child Health Services, Child Health Services and Pediatric 
hhiiiilion, 2 vol. (Cambridge, Mass., London, 1949) ; Child Welfare 
l.oaguc of America, Child Welfare (issued monthly), Child Welfare 
Bibliography (New York, 1944, with annual suppleinent.s). Residential 
Iroiintmi of Emotionally Disturbed Children (New York, 1052); 
('hihlrcn*s Bureau, Detiartment of Health, Education and Welfare, 
lnuvii Care and other pamphlets, The Child (issued monthly) ; Clara D. 
Kackhani, factory Law (London, 1938) ; International Labour Organ- 
17 aiion, Bulletin of the IX.O., Legislative Series (1919- ). Report of 

thf Director General Reports of the /X.O. to the United Nations 

list, 1947; 3rd, 1949), Measures for the Protection of Young Workers 
w .1 v;ijn Countries, Including Vocational Guidance and Training (1953) ; 
I S Federal Interagency Committee on Migrant Labor, Migrant Labor, 
a Unman Problem (Washington, D.C., 1947) ; Wage and Hour Public 
and Contracts Division, U.S. Department of Labor, A Guide to Child- 
Lihor Provisions of the Fair Labor Standards Act (Washington, D.C., 

; -\merican Association of Social Workers, Social Work Year Book 
' i9!;4) ; Department of Social Affairs of the UN, A Comparative Survey 
on Juvenile Delinquency, part i, “North America” (English), part 3 t 
‘“Europe” (French), part 3, “Latin America” (Spanish) (1952)- 
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CHILE, a republic on the Pacific coast of South America, occu- 
pic.t the western slope of the continent south of Peru. It is a 
narrow ribbonlike country, averaging only no mi. in width, but 
extending about 2,650 mi. in length, from 17® 30' S. to 55® 59' S, 
hi till* northern hemisphere this distance would be equivalent to 
the stretch from southern Mexico to southern Alaska. Although 
Chile lias a greater inhabited latitudinal range than any other 
country in the world, about 90% of the people live in middle Chile, 
30® S. to 42® S. The total area of the country is 286,323 
sq.nii., slightly less than the combined areas of England, Scotland 
and France, but middle Chile is hardly bigger than England and 
Scotland alone, and one-third of it is exceedingly rugged. In addi- 
tion to its main area Chile owns the Juan Fernandez Islands, Easter 
bland, and a number of other islands in the South Pacific ocean, 
and lays claim to a sector of Antarctica from 53® W. to 90® W. 
In iiorihem and middle Chile the country is composed of three 
parallel .strips: the Andes on the east, the coast range on the west 
^nd a scries of lowlands between. South of 42® S. there is no cen- 
tal lowland, a discontinuous island chain standing guard before 
J Ijordcd mountainous coast. Northern Chile is a desert, notable 
lor the production of copper and nitrates ; southern Chile is a cold, 
region of little attractiveness and limited economic potential; 


but middle Chile is climatically most agreeable, and is the centre 
of agriculture, livestock ranching and industry. 

Physical Features, — ^The northern coast of Chile conveys the 
impre.ssion of a great land barrier with a remarkably even sky line. 
This barrier con.sists of a coastal range with gently rounded upper 
surfaces that descend only slightly to the floors of the interior 
basins, or pampas, whereas the seaward face is generally a steep 
escarpment that drops from an elevation of 2,000 or 3,000 ft. di- 
rectly into the sea. This coastal bluff is a serious obstacle to trans- 
portation and settlement. Only in isolated spots is there a suffi- 
ciently wide bench or alluvial fan for a town site. South of 
Valparaiso the coastal escarpment is more broken and the eleva- 
tions assume the characteristics of a mountain chain. From Chilo6 
south, subsidence has taken place, and only the higher parts of 
the coastal range reach above sea level as a scries of islands. 

The great barrier ranges of the Andes, which make up fully a 
third of the country, may be divided about 27® S. into a shorter 
northern and a longer southern section. The southern part is 
composed of a single rather narrow range, whereas the northern is 
made up of two or more roughly parallel ranges enclosing a series 
of plateau surfaces whose major development, because of the nar- 
row shape of Chile, is to be found in Bolivia and Argentina. The 
Andes increase progressively in height from an elevation of 6,000 
or 7,000 ft. at the southern end until they culminate at 32® 39' S. 
in Aconcagua, which, with an elevation of 22,835 ^t., is the high- 
est peak in the western hemisphere. The peak, however, is located 
just across the border in Argentina. UspaUata pass, el. 12,650 ft., 
lies immediately south of Aconcagua, and is the most important 
international pass in South America. Below it at 10,469 ft. is the 
tunnel of the transcontinental railway that connects Valparaiso 
with Buenos Aires. Farther south the lower average elevation of 
the mountain ranges results also in lower passes. In the lake dis- 
trict south of 39"" S. most of the passes are under 5,000 ft., a 
circumstance that greatly facilitates trans-Andean communication 
in that area. The Strait of Magellan in the extreme south is a sea 
level pass through the Andes. The southern Andes are intensively 
glaciated — ^U-shaped valleys and glacially-sculptured peaks being 
the rule. Large glaciers are still to be found in many places, and 
extensive moraines are in evidence, many of them acting as dams 
for lakes. A series of young volcanic cones are superimposed on 
the Andes between 34® and 43® S., some of them of striking beauty 
and symmetry. 

North of 30® the Andes are divided into several chains of which 
the western forms the major eastern boundary of northern Chile. 
Two railroads lead across it into Bolivia, the one from Arica at 
13,956 ft. and the other from Antofagasta at 12,972 ft. In 1948 
the Transandine railroad of the north was opened through So- 
compa pass (cl. 12,657 ft.), connecting Antofagasta with Salta, 
Argentina. The extreme ruggedness, the aridity and the cold of 
this section limit crop raising and grazing, but it is highly mineral- 
ized, although handicapped by lack of water. One of ^e largest 
copper deposits known is located at Chuquicamata (22® 19' S. lat.) 
at an elevation of 9,300 ft. It has been worked since 1915 by U.S. 
interests. This enterprise is by far the most important economic 
activity in northern Chile. 

Between the coast range and the Andes lies the so-called longi- 
tudinal valley. This is not a true valley but an irregular depres- 
sion, in places 25 to 50 mi. wide and at times reaching an altitude 
of 3,000 to 4,000 ft. In some sections it is broken by isolated 
groups of mountains or by spurs from the main range, which divide 
the portion above 30® S. into a series of basins, locally known as 
pampas. The most northern of these is the Tamarugal extending 
north from the river Loa. This differs from the others in that 
the ground water in places lies within four or five feet of the 
surface. Although on the whole this pampa is very barren of 
vegetaticii there are remnants of what once must have been ex- 
tensive thornwood areas. The desert of Tarapaci lies in the 
western part of the Tamarugal pampa and furnishes a portion of 
Chile's nitrate. About 60% of total production in 1952 came 
from the neighbouring province of Antofagasta, and a very small 
amount came from Atacama still farther south. In this province 
the desert pampas end with an irregular mass of low mountains 
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which occupy the whole belt between the ranges, until approxi- 
mately the latitude of Valparaiso. There begins the central valley, 
one of the finest agricultural valleys in the world, whicLis con- 
tinued south until approximately 40^. The longitudinal valley 
then gives way to a series of lakes, and then to a complex series 
of beautiful islands which are but sparsely inhabited. 

Geology ir~Along the coast of Chile lies a belt of rocks formed 
mainly of old granite and schist and overlying Cretaceous and 
Tertiary deposits; farther inland is the western cordillera of the 
Andes, which is composed chiefly of intrusive masses, volcanic 
rocks and folded Mesozoic beds. The deposit in the great longi- 
tudinal valley of Chile, which lies between these two zones, is 
formed of debris that is in places more than 300 ft. thick. In 
northern Chile the rocks of the coastal zone, which disappear 
northward beneath the Pacifle, consist mainly of isolated masses 
that stand close to the shore or that project into the sea. South 
of Antofagasta these old rocks, which there begin to rise to higher 
levels, form a nearly continuous belt along the coast, extending 
southward to Cape Horn and occupying the greater part of the 
islands of southern Chile. They are greatly folded and are doubt- 
less Palaeozoic. In northern Chile the Cretaceous and Tertiary 
beds of the coastal zone are of small extent, but in southern Chile 
the Mesozoic beds, which are at least in part Cretaceous, form a 
rather wide band. The Tertiary coastal beds include both marine 
and terrestrial deposits, and most of them appear to be of ^Miocene 
or Pliocene age. The whole of the northern part of Tierra del 
Fuego con.sists of plateaus formed of horizontal Tertiary beds. 
The northern part of the Chilean Andes, which is the western 
cordillera of Bolivia, consists almost entirely of Jurassic and 
Cretaceous sediments and Tertiary eruptive rocks. The Mesozoic 
beds arc thrown into a series of parallel folds, w^hich run in the 
direction of the mountain chain. Into these folded beds are 
intruded granitic and other igneous rocks of Tertiary age, and 
upon this foundation rise the cones of Tertiary and later vol- 
canoes. Trias.sic rocks are found only at La Ternana, near 
Copiapd, where coal seams containing upper Triassic (Rhaetic) 
plants have been found, but the entire Mesozoic series appear to 
be represented at different places. The Mesozoic rocks are chiefly 
marine sandstone and limestone, but they include also tuff and con- 
glomerate of porphyry and porphyrite. These porphyritic rocks, 
which form a characteristic clement of the Southern Andes, are 
volcanic, and as they contain marine fossils they must have been 
laid down beneath the sea. They are not confined to any one 
geologic horizon but occur at different levels in the Jurassic beds 
and at some places in the Cretaceous. Here and there they may be 
traced laterally into the more normal marine deposits of the same 
age. A large part of the Andes is covered by the products of the 
great volcanoes that still form the highest summits. The volcanic 
rocks are liparite, dacite, hornblende andesite knd pyroxene 
andesite. The recent lavas of the volcanoes in southern Chile are 
olivine-bearing hypersthene andesite and basalt. 

(W. H. Hs.; G. McL. Wo.; H. J. Bn.) 

Ports^As outlets for its products Chile is unusually rich in 
ports, but singularly unfortunate in harbours. Nearly all of these 
are mere open roadsteads, requiring the transfer of goods by 
lighters. Moreover the heavy swells along the major part of the 
coast frequently cause the transfer of goods to be abandoned 
temporarily for hours, or even days. Of the 57 ports listed rela- 
tively few are very important in international trade, and because 
of the abrupt slope of the ocean bottom artificial protection is both 
costly and difficult. Many breakwaters have been constructed of 
recent years, however, particularly at Antofagasta and Valparaiso, 
but without securing thoroughly safe anchorage at these ports. 
Valparaiso, with its modem wharves and other harbour facilities, 
also illustrates the case of an older port which is favoured by 
the government in its fight for continued supremacy. In coloni^ 
times it was selected as the outlet for central Chile because the 
traffic of that day coifld pass from the capital to the coast with- 
out encountering any considerable ford. Better natural harbours 
are to be found in the vicinity, both to the north and south of it, 
and Valparaiso today is meeting serious competition from San 
Antonio, 50 mi. hdow, which ships the large copper output from 
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the Rancagua district and is gaining in general commerce. Vab 
parafso is also handicapped by the unwise selection of the route 
for the railroad leading to the interior, although a modem higL 
way joining it to Santiago has overcome the difficulties to some 
extent. Antofagasta is the leading nitrate port and shares with 
Tocopilla the exports and imports passing to and from the copper 
centre at Chuquicamata. Arica, the northernmost port, gains its 
economic importance as an outlet of the Bolivian plateau but 
formerly played a more conspicuous part as a diplomatic pawn. 
This port and its fellows in the north, like Valparaiso, are ham- 
pered by railway conditions. Talcahuano in the south is the chief 
naval station of the country as well as the commercial outlet of 
an extensive section. Near by, Coronel is one of the three ports 
serving the coal producing district as Cruz Grande, north of 
Valparaiso with its direct docking facilities, serves the iron mines 
of £1 Tofo. Valdivia, through its port. Corral, and Constituci6n 
are able to make some commercial use of the rivers on which they 
are located. Punta Arenas on the 5 trait of Magellan gives Chile 
the distinction of having the most southerly port in the world, 
(W. H. Hs.; I. J. C.; H. J. Bn.) 

Rivcrs^Because of the general outline and topography of the 
country, the rivers are short and unimportant except for the life 
giving waters they may bring, and have little or no significance in 
directing the settlement or trade of the country. In the north 
they are few, and for a distance of approximately 600 W., the 
waters of only one, the Loa, reach the sea throughout the year. 
This stream, the longest in Chile (273 mi.), has made possible 
certain settlements. The Copiapo, 186 mi. long, marking approxi- 
mately the southern limit of the northern desert, once discharged 
its waters into the sea, but rarely does so now, as the need.s for 
irrigation are greater than the supply. The rivers to the south are 
better fed at their head.s and flow through much less arid regions. 
Some of them become raging torrents at certain tiipcs of the year, 
and a number have been harnessed for the production of elec- 
tricity. The electrification of the road in the Chilean section of 
the transcontinental is complete, together with the main line to the 
capital and other minor developments. With the increased de- 
mand for electric current has come also the storage of waters for 
irrigation. 

Lakes^Thc lakes of Chile have little significance in the life 
of the people. In the north occur occasional salt playas, which 
are dry the greater part of the year. In central Chile, south of the 
Bio-Bi6 river, there is a series of very picturesque lakes in the 
provinces of Cautin and Llanquihue. The largest of these lakes 
are Ranco and Llanquihue, the former with an estimated area of 
200 sq.mi., the latter 300 sq.mi. Because of its natural beauty, 
the lake region has become a resort place for Chileans and tourists 
at all seasons of the year. 

Climatc^Not many countries have the climatic extremes of 
Chile, llie north is an absolute desert, but there is a gradual 
increase in precipitation through central Chile until it reaches a 
total in south Chile not surpassed by any extra-tropical region. 
The strong permanent high pressure area formed over the Pacific 
at about 30^ dominates the climatic conditions of northern Chile, 
accounting for its northward flowing winds and consequently for 
the great aridity of the region. South of this high pressure area 
is a region of variable winds that accompany the passage of cy- 
clones moving from west to east across the South Pacific ocean. 
The cyclonic belt moves north in the winter and south in summer, 
at times causing violent winds to sweep the Andean passes between 
Chile and Argentina. In central Chile it makes its influence 
felt as far north as the region of C^uimbo, where it produces 

winter rains. At Santiago, this migration is shown in a winter rain- 
fall (34 in. in July, 0 in. in January, annual 14.4 in.). In cer- 
tain years or series of years tlds migration does not take place or 
goes on beyond the normal and the result is either great droughts 
or heavy rains. 

South of the southern tip of Chile is a belt made up of numerous 
low pressure areas, with unusually hig^ barometric gradients, 
which produce very strong winds averag^ over 30 nd. 
and reaching velocities tlm or even four times as high. These 
moving low pressure areas give a constant sucemsion of storms 
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for which the passage around the Horn has been renowned ever 
since its discovery, and farther northward give the lower part of 
Chile its westerly winds and immense rainfall. 

North Chile is quite the driest region of which there is any 
record. During a 21-year period Iquique had an average rainfall 
nf 1.5 mm. (o.o6 in.) and Arica for a 19-year period had less 
than one-half as much. These averages do not represent normal 
conditions but show that north Chile is not entirely rainless. On 
the Andean slopes of this region, periodic summer rains fall as low 
as 8.000 ft. with occasional heavy snows. These may produce 
stream floods, which spread mud and gravel over the valley and 
gi\ c rise to temporary salt lakes. Needless to say such rains are 
calamitous; nitrates are destroyed, the work of the salitreras 
paralyzed, and the homes of the people, because of the poor mud 
rools. practically ruined. This absolute desert condition does not 
change until in the latitude (27®) of Caldera or Copiapd, where 
a mean rainfall of about 15 mm. (0.6 in.) prevails. 

The rainfall increases rapidly to the south, being 141 mm. (5.6 
in.) at La Serena (30®) ; 500 mm. (19.7 in.) at Valparaiso (33®). 
The increase southward is still fairly regular reaching 2,707 mm. 
(107 in.^ at Valdivia (39® 50O. From there south, the rainfall is 
more or less uniform except for local modifications with the strik- 
ing maximum of 5,379 (216 in.) for south Chile at Balua 

Felix (53®)* 

The Chilean rains definitely come from the w^est. The western 
Ardean slopes are wetter than the valley areas in all latitudes, and 
ilii*. is very noticeable even on the Andean slope of the northern 
desert region, where a rainfall map. however, shows all of Chile 
north of 31° with less than to inches. This dry area thrusts 
:i Unger down the central valley nearly as far south as Santiago. 
The 10 to 20 in. rainfall area, whose southern coastal limit is 
at Wilparaiso, sends a strong arm down the valley nearly as far 
Concepcion, with a rain belt on either side of 20-40 in. and 
Aviih a belt along the western slopt of the Andes, overlooking 
the beautiful agricultural valley, of 40 to 80 inches. This belted 
arraimenieiU U still more marked in the southern rainy section. 
The various islands and embayments show a rainfall of 80-200 in., 
the itiountainous area directly to the east has a precipitation of 
over 200 in., while over in Argentina the rainfall gradually dc- 
crca.ses again to less than 20 in. 

Irrigation is needed throughout the central valley, not only 
hicausc of the low rainfall but more especially because the greater 
{ art OLCurs in the winter. This discrepancy becomes less marked 
uom north to south. At La Serena over 98% of the rain comes 
1!) the six winter months and 82% in the three colder months. 
The {)crcentages at Santiago for the same periods arc respectively 
go and 73; for Concepcion 83 and 61. 

Even at Punta Arenas 61% of the precipitation is during the six 
winter months. This seasonal distribution has given Chile an ir- 
rigaled agriculture with an intensive rather than an extensive use 
of the land and with the climatic life of the Mediterranean. 

In general, for its latitude, the temperature is low. The cold 
Humboldt current, which strikes Chile in the vicinity of 40® S., 
flows northward along the entire coast, and keeps the tempera- 
tures down and very uniform. The average summer temperature, 
even at Arica, does not rise above 75® F. Similarly the mean at 
Iquique is only 66® F., and at AntofagasU 65® F., although 
southward the temperature is somewhat lower as at Valparaiso, 
where it is only 58® F. At the latter place, the mean monthly 
temperature varies from 63.5® F. in summer to 52® F. in winter, 
and the thermometer seldom rises to 85® or falls below 38®. 
Santiago at an altitude of 1,740 ft. has recorded extremes of 
F. and 25® F., and on rare occasions snow falls in the city. 

. Valdivia in the southern end of the central valley, January 
IS the warmest month with 61.5® F. and July the coldest with 45® 

• Because of the winter rainfall and the attendant cloudiness, the 
sensible winter temperatures arc somewhat lower than the records 
But there is no doubt that the main inhabited parts of 
t'hiie enjoy some of the most healthful climates of South America. 

(H.J.Bn.;W.H.H8.) 

ycKetatioii,^With more than 70% of Chile mountainous, with 
btudes from sea level to more than ao,ooo ft., with rainfall 


from practically nothing to more than 200 in. annually, and tem- 
peratures from very hot to cold, it is readily understandable that 
the flora is remarkably diverse. Three main plant zones, correlated 
chiefly with changes of altitude and climate, are evident. 

(1) An almost rainless desertlike area, between 19® and 30® 50'. 
The Chilean coast from the Peruvian border to 20® S. lat. is nearly 
barren, more nearly approaching an absolute desert than any other 
part of the world. South of 20® the heavy winter fogs of the 
coastal hills account for a seasonal flora, prominent in Antofagasta 
and Atacama provinces. Between 24® and 26® 50' there are four 
main types of vegetation in the coast range, varying from drought- 
resisting desert shrubs, such as Chuquiragua idiemia and cacti, 
above and below the fog belt, to a more varied plant formation 
within the fog belt, containing among other species various cacti, 
Oxalis &ganiea, Proustia tipia, and Alstroemeria violacea, 

(2) ^^Mediterranean” zone, between 30® 50' and 37®, having 
dry summers and rather rainy winters. This zone is ^versified, 
and the flora varies with the altitude. Near sea level Solarium 
mantimum is common. Up to 2,500 ft., characteristic plants are 
Crinodendron patagua and BeUota miersU. Over large areas in 
these lower altitudes species of Adesmia and Acacia are common. 
On certain favoured slopes Quillai (Quittaja saponaria)^ Crypto- 
carya, and Lithraea, among others, are found. Other plants at 
this altitude favour running or seasonally dry streams. Up to 
4,500 ft. Valenzuelia and other shrubs grow. Below the snow line 
(about 14,000 ft. in central Chile) are developed the conspicuous 
cushion or mound plants, chiefly Azorella and Loretta acauUs, 
Many spring-flowering (October and November) plants, belonging 
to such genera as Valeriana, Anemone, Cardamine, Libertia, and 
Oxalis, arc found in this zone. 

(3) A humid area from 37® to 56®, between Concepcidn and 
Tierra del Fuego, with rain the year round in some places exceed- 
ing 200 in. There is developed a dense, rich, temperate, rain 
forest slightly south of Valdivia to Magellan strait. Several spe- 
cies of false beech (Nothofagus), nine kinds of conifers, including 
Saxegothea, JJhocedrus, Dacrydium, Pitzroya, Podocarpus, Arau- 
caria, and Pilgerodendron, many of the myrtle family (Myrta- 
ceae), Lomalia, Embothrium, and Weirmannia constitute some 
of the principal trees in these forests. A motley variety of vines, 
shrubs, ferns and mosses abound, while in more open parts of the 
rain forest are found solid thickets of the wild bamboo, Chusquea, 

Many distinct genera and species of plants are known only 
from Chile. Many of the Chilean plants are Andean in origin and 
relationship, others are subantarctic. Examples of relict and iso- 
lated assemblages of plants occur in the flora, suggesting correla- 
tion with past climatic and geological changes and events. 

(J. A. Sk.) 

Fatmai^ — ^Except at the extreme south, where low p>asses lead to 
Patagonia, and at the north, where the deserts of both coast and 
highland merge with those of Peru and Bolivia, Chile is cut ofi 
from the rich life of South America by the barrier of the Andes, 
which extends north and south for hundreds of miles with scarcely 
a pass below the snow line. 

The larger Chilean mammals are the puma and guanaco, the 
Andean wolf and the huemul (a large deer), the foxlike chilla, and 
two kinds of wild cats. The mountain rodents include the almost 
extinct chinchilla. The South Chilean forest has distinct types 
of marsupials (especially Rhyncholestes), Darwin’s fox, and the 
little spike-homed pudu, smallest of deer. Though rich in small 
birds, Chile does not have many of the more conspicuous South 
American bird types. 

The Chilean bullfrog, CalyptocephakUa, with a bony casque, 
is regularly eaten. The tiny Darwin’s frog, Rkmoderma, is re- 
markable in that the male takes the developing eggs into his en- 
larged vocal pouch, where they transform into tiny frogiets. The 
native fresh-water Ashes are extremely few. The successful intro- 
duction of North American trout into the lakes of southern Chile 
has made them attractive resorts for fishermen. (K. P. S.) 

Population^— <}uite commonly Chile is spoken of as a 'Vhite 
xnan’s country.” This is true when compared with the plateau 
countries to the north, but the qualification is more a matter of 
class than of blood. There was abundant opportunity for mis- 
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cegenation during the colonial period as the fierce Araucanian 
Indian remained imconquercd for three centuries and the conflict 
with him called for an endless succession of Spanish soldiers, who 
in turn left in their wake a large number of half-breed children. 

From such unions came the foundation of the Chilean race. The 
mixture occurred so 'lung ago that its results arc now expressed 
in racial unity and common characteristics and are quite im- 
noticed in the country itself. 

In the forested region south of the Bio-Bio river arc the Arau- 
canian Indians who proved such valiant and unconquerable foes 
during both the Inca and Spanish regimes. Their definite over- 
throw as an independent people came only in 1882 when seasoned 
troops from the battlefields of the north pushed through the 
/ron/era and put an end to their resistance. The Araucanian 
strain in Chilean blood is considerable although not so noticeable 
as the blood of other tribes for it has not resulted in deterioration. 
Pride in the Araucanian heritage is reflected even in the national 
anthem. About 90% of the Indians (127,151 in 1952) live in the 
provinces of Malleco and Cautin. 

Beyond lie Valdivia and Llanquihue. It is in this region that 
German colonists of the mid-i9th century encountered extraordi- 
nar>' hardships. But they introduced much-needed handicrafts, 
iron- and woodworking, tanning, shoemaking and the like, and 
soon drew large numbers of Chileans to their settlements. The 
Germanization of south Chile has not been a matter of sheer num- 
bers, but results from a far-reaching cultural influence that if more 
widespread might prove a great blessing. 

In the extreme south one still encounters some remnants of the 
Fuegians, an indigenous people of extremely low culture, and in 
the north the Changos may represent .survivors of an earlier na- 
tive stock. In other parts of the country a plentiful sprinkling 
of English, Iri.sh and Scotch names denotes an infusion of north- 
ern European blood, while Spaniards, Italians and Slavs bespeak 
a continued connection with southern Euro^ie. 

Chile, however, has never attracted a large immigration, and 
the influence of immigrants in the composition of the Chilean peo- 
ple has not been large. 

The 1952 census showed a population of 5.930.809 (2,911,129 
men and 3,019,680 women) as compared with 5.023,539 in 1940, 
4,287,445 in 1930 and 3,731,573 in 1920. The density of popula- 
tion per square mile in the whole countr>" was 20.7 in 1952, but 
there was a wide variation in density among regions. The north- 
ern desert region, with more than one-third of the total area, had 
6j% of the population and a density of less than 4 per square 
mile. On the other hand the central Mediterranean region, with 
only 18% of the national area, had 65% of the total population 
and a density of 76 per square mile. 

The mainland forest region, with 13% of the area, had 26% 
of the population and a density of 38 per square mile, but the 
archipelagic zone of the forest area, with 27% of the total area, 
had 2% of the population and a density of little more than i per 
square mile. Atlantic Chile, with 7% of the area, had 1% of 
total population, most of its inhabitants being concentrated in 
the city of Punta Arenas. 

Chile has one of the highest birth rates in the world. Before 
1930 the rate averaged 40 per 1,000 with only minor fluctuations. 
After 1930 a slow decline set in which was maintained with small 
variations, the 1946, 1950 and 1951 rates of 32.4 per 1,000 being 
the lowest recorded in the 20th century. There was an increase to 
33.5 in 1952 and 36.1 in 1953. 

The high birth rate is characterized by a large number of ille- 
gitimate births. A record peak of 39.1% was recorded in 1917; 
thereafter there was a progressive decline to a record low of 17.8% 
in 1953- 

The death rale showed a progressive decline after 1900. The 
average rate per 1,000 in 1905-09 was 32.5, while in 1930 it was 
24.7; in 1940, 21.6; in 1950, 15.7; and in 1953, 13.2. 

The increase in Chile's population was accompanied by a strong 
trend toward urbanization. The 1952 census classified 60% of 
the population as urban and 40% as rural ; the corresponding per- 
centages in 1940 were 52 and 48. 

Major cities (1952 census) were Santiago, 1,348,283; Valpa- 
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1038 the former province of Valtmraiso was annexed as a department tu Ai-un<\iKiia and 
the former province of Llanquihue was made a department of ('hi)or, whilr tlir territory 
included in the old provinces of O'HigKins, (?uric6. Linares, Arauco, and MaUno wait 
divided among the neighbouring provinces. At the same time the new territory of .^v^cn 
was created from the lower pari of Llamiulhiie and upper Magnllanes. The pi>)iuiation 3 
here given for xgjo are for the provincial boundaries then in force. 

rafso, 218,829; Concepcidn, 119,887; Vina del Mar, 85,281; and 
Antofagasta, 62,272. 

Governments — ^T'echnically Chile is a unitary republic with 
responsibility centred in the president, who is elected for h\x 
years and cannot succeed himself. After exyierimenting for inorr 
than 30 years with a pseudo-parliamentary government. Chile 
in 1925 reverted to the presidential type.. 

The constitution which was adopted in that year provides for 
direct election.s, for suffrage and citizenship without class distinc- 
tion, for the separation of Church and State and for an independ- 
ent prc.sidcnt. 

The validity of a president’s election is finally determined by a 
special tribunal made up of former presiding officers of the senate 
and chamber of deputies and members of the supreme and ap|)cl' 
late courts. 

The president selects the members of the supreme court from 
a li.st of five proposed by the court itself, designates members of 
the courts of appeals, of which there are eight, from lists sub- 
mitted by the supreme court, and appoints judges of first inslanre 
from lists submitted by the court of appeals in the jurisdiction 
concerned. 

The president cannot remove judges but be is empowered to 
transfer them, when necessary, within the jurisdictions to which 
they belong. Judges arc removable by a two-thirds vote of the 
supreme court. 

The president names the intendentes of the provinces, the ^rov• 
emors of departments, and alcaldes in municipalities or communes 
of more than 10,000 inhabitants. He also has the power to remove 
these officials and indirectly controls their subordinates. T 
constitution provides for provincial elective assemblies, but ^ 
far no measures have been taken to carry out this provision 01 
to give greater power in local affairs to the intendentes and gov- 
ernors. The taxpayers are empowered to name communal co 
mittees {juntas de vecinos), non-political in character, who 
in local administrative and economic matters. Since i935> ^ 

and foreigners residing for 5 years in the country may vo 
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municipal elections. 

('ongress consists of a senate and chamber of deputies. The 
former is composed of 45 members, five from each of the nine 
groups of provinces into which the republic is divided. Each 
j^cnator holds office for eight years, and half the seats arc renew- 
nl>lc at the end of four years. The chamber of deputies numbers 
members, one for each 30,000 inhabitants or major fraction. 
Ekrlors are registered citizens over 21 years who are able to read 
niicl write. The ordinary session of congress lasts from May 21 to 
18. It pas.se5 on the budget but the president may increase 
or decrease items within the limits therein prescribed, but congress 
ni.'iy by a two-thirds vote pass a bill over his veto. Members of 
the cabinet are ineligible for seats in congress, but may speak 
in iL- scs.sions. They are subject to impeachment by congress and 
to n moval from office for cause. 

Credit and Finance. — ^The monetary unit is the i^eso, divided 
into 100 centavos. The pe.so was established at a gold valuation 
oi ui, or 12.17 cents, U.S. currency, in July 1931. By agreements 
with the International Monetary fund it was officially revalued on 
T)(‘( iS, 1946, at 3.22 cents, or 31. i pesos to the dollar, and on 
ih’i rn«;3, at 0.91 cents, or no pesos to the dollar. Effective 
Nov IT. 1954, the official rate for most transactions was changed 
t,. 0 5 cents. The free market (curb) rate was 0.33 cents on 
Tin 31. 1954. Foreign exchange control was initialed in July 
ir, and various economic factors after that date fostered the 
growth of an intricate system designed to meet the peculiar needs 
t,l the Chilean economy. Beginning in 1947 most operations in 
fortigu exchange were carried on within the framework of an 
annual foreign exchange budget prepared by the National Foreign 
Trailc council in collaboration with the Central bank. 

Chile’s physical expanse has always made the collection of pub- 
\k ipveniie difficult and costly. Moreover, the dominant landown- 
ing (lass resisted any attempt to tax the land and its production 
anfl :lie remainder of the population had little to be taxed. As a 
n-iili, import and export taxes were relied upon from an early 
iLiie as the two princitial .sources of public revenue. From 1880 
10 Tf);o nitrate taxes accounted for more than 4o9{ of all public 
revtMiuc and up to 1917 they produced 50«/r or more of the national 
nwTiuic. With the growth of competition from synthetic nitrates 
in the iQ.’os, export taxes were lowered but still accounted for 25% 
of the revenue. .\s a result, the collapse of foreign trade, in the 
parly lu^os seriously affected public finance. 

Over the next 20 years the national revenue was slowly placed 
on a hr(jader base, and by 1953 the di.stribulion was approximately 
as follows,: internal direct taxation 25%; internal indirect taxation 
45";: customs duties 5%; national services 3%: mi.scellaneous 
lable II shows ordinary public revenue and expenditure 
for live years. Ordinary state expenditure by ministries was con- 
stituted as follows in 1953: commerce and economic development 
: education 14%; public works and transport 13%; defense 
M'i ; health jo % ; interior q % ; others (including presidency, 
congress, foreign relations, justice and agriculture). 

Tablf. ll.-^Ordinary Public Revenue and Expenditure, i945“54 
(in 000,000 pesos) 

Item ^ 054* 

S.WI 43jaa ^a.gsa 

5,741 30,037 4*.0*7 54.iaS 62,05* 

*Kiu 1 r( t cstittuite. 

auu^u- Servino Ntrional de Estadfstica. 

total budgetary deficit for the years 1950 through 1953 was 
1O0SS.5 1^7.487 pesos. 

'lilt* external debt of Chile grew very slowly during the 19th 
tfiitury. During the first Ibdnez regime (io27“3^ ) l^*’8e amounts^ 
iiiostiy v.S. dollars, were borrowed for public w'orks programs, 
jhli the onset of the depression and the loss of foreign trade, 
'e Was unable to meet these obligations and its first default on 
*1" foreign debt occurred in 1931. Under Gustavo Ross, as minis- 
of the treasury after 1932, service on part of the foreign debt 
^ Favourable economic conditions during World War 

l>t‘r milted partial liquidation of the debt and thereafter the in- 


come from the Nitrate and Iodine corporation and the tax on cop- 
per companies made further reduction possible. Between 1934 
and Dec. 31, 1953, the debt was reduced from £29,600,000, $264,- 
600.000 and 120,600,000 Fr. Swiss to £17,440,974, $106,595,500 
and 85.832,400 Fr. Swiss. Large development ex|)enditures, 
however, sharply increased the internal debt; it stood at 10,363,- 
370,454 pesos on Dec. 31, 1953. 

The Central bank w'as establi.shed in 1925 upon the advice of 
the Kemmcrer commission. It is modelled on the U.S. federal re- 
serve system and is the only bank of is.suc. Of its capital, 10% 
i.s owned by the treasury and the balance, in varying proportions, 
by other banks, domestic and foreign, and the public. It was given 
control over the lending powers of other banks in June 1953. 

Supervision of insurance companies is exercised by the superin- 
tendency of in.surance, corporations and stock exchanges, which is 
part of the ministry of the treasury. All insurance companies must 
obtain authorization to do business; authorization is not granted 
to foreign companies not already doing business in Chile. 

Foreign Investment. — Although a relatively small country, 
Chile has attracted sizable amounts of private foreign investment. 
In the last part of the 19th and the early years of the 20th century 
there was a growing amount of foreign investment in the ex|)loi- 
lation of mineral resources, particularly nitrate, and in railway 
construction. The immediate post-World War I period was 
marked by large investments in copper mining. With the growth 
of national sentiment in the early 1930s, foreign-owned firms be- 
came the target of increasing government controls, but foreign 
investments nevertheless continued to expand both before and 
after World War 11. In 1929 U.S. direct investments were valued 
at $422,600,000; in 1936, $483,700,000; in 1943, $328,300,000; 
in 1950. $540,100,000; and in 1953, $666,000,000. Of U.S. invest- 
ments in 7950, mining and smelting accounted for $350,600,000; 
transportation, communications and public utilities $137,000,000; 
and manufacturing $29,000,000. At the end of 1953 Chile was 
fourth in Latin America with respect to the amount of U.S. in- 
vestment. Other direct foreign investments approximated $144,- 
000,000, in large part British, at the end of 1950. A considerable 
reduction in British investments took place during World War II. 
The most important post-World W^ar II U.S. investments were 
the C'hile Exploration company’s construction at Chuquicamata 
of a new plant to utilize copper sulphide ores and the Bethlehem 
Steel company’s development of the iron ore reserves of Romeral. 

Development Corporation-— -The Chilean Development cor- 
poration (Corporation de Fomento de la Producci6n de Chile), es- 
tablished in 1939, presents an outstanding example of successful 
national planning aided by international co-operation. Under its 
ba.sic law it is charged with directing the economic development of 
the country. Freed of customary controls by government depart- 
ments, it is directed by a president ially appointed council which is 
presided over by the minister of economy and commerce. In prac- 
tice, its projects were financed by foreign loans matched by the 
cori)oration’s funds, grants from the government and private 
Chilean capital. From its inception in 1939 until the end of 1952 
it received more than $125,000,000 in credits from the U.S. 
ExT>ort-Import bank and $17,300,000 from the International Bank 
for Reconstruction and Development, Chile being the first country 
to receive (in 1948) facilities from the latter bank for develop- 
ment, as opposed to reconstruction. Almost one-half the credits 
were used for construction of the Huachipato steel plant; the re- 
mainder was used in a wide range of projects, including agricul- 
tural mechanization, hydroelectric plants, the Romeral iron mine, 
road-making equipment, irrigation projects and a rayon plant. 

Education- — Chilean education in the colonial period was 
limited md was conducted by the church. The first public educa- 
tion system was organized around the middle of the 19th century. 
A program of school building was inaugurated during the prosper- 
ous years of the tS8os and was continued into the 20th century, 
but it was not until 1920 that primary education between the years 
of 7 and 15 was made compulsory. From 1900 to 1920 the number 
of elementary schools roise from T.547 to 3,148 and by 1947 the 
number had increased to 5,635. 

At mid- 20th century the administration of the school system 
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was highly centralized under the ministry of education. State- 
authorized private schools continued, however, to play an impor- 
tant role. ITie system was organized along three separate levels — 
primary, secondary and university. Between 1937 and 1951 en- 
rolment of primary pupils increa.sed from 587,108 to 721,879; of 
the latter, 100,934 were enrolled in private schools. Attendance as 
a percentage of those of school age was only 51.1 in 1948 and a 
high percentage abandoned school after learning the rudiments of 
reading and writing, which had the effect of producing a high pro- 
portion of .semiliterates. This tendency was greater in the public 
than in the private schools and also among boys than girls. Out 
of each 100 who started the first grade in 1943, only 19 were in 
the sixth grade in 1948. Illiteracy was estimated at 49.7% in 1920, 
25.2% in 1931 and at about 20% at mid-20th century. 

In 1952 there were 101 public secondary schools with 54,666 
students enrolled and 231 private schools with 31,512 students. 
In 1949 another 67,000 pursued agricultural, vocational, industrial, 
technical, commercial, artistic and nursing courses. Normal- 
school enrolment was 3,583 in 1948. 

The University of Chile, Santiago (founded 1842), is the official 
university; it had 6,903 students in 1950, about 10% of whom 
were foreigners. The Catholic University of Chile, Santiago 
(founded 1888), had 1,914 students and the Catholic University of 
Valparaiso, 642 students. The University of Concepcion, which 
has many features analogous to modem English universities, had 
1,433 students, llie privately endowed Santa Maria Technical 
university, Valparaiso, offered excellent technical and engineering 
courses comparable to those of the pre- World War II German 
universities. 

In 1949 Chile had 39 daily newspapers with an aggregate daily 
circulation of 456,000. There were in all 318 newspapers and 676 
magazines. Motion-picture theatres numbered 410 in 1951 with 
seating capacity of 300,000. 

Social Conditions. — ^Labour organizations before the 20th 
century were of the beneficiary type, the pioneer being the T>'po- 
graphical union organized in 1853. The extractive industries gave 
impetus to the formation of a formal labour movement in the last 
years of the 19th century, and by 1903 workmen's as.sociation.s or 
trade unions {sindicatos) had about 63,000 members centred in 
the province of Valfiaraiso. ITiis number grew to 92,000 by 1910 
and in 1909 the Labour Federation of Chile w’as organized. It 
adhered to the third international in 1921 and much of its program, 
which as adopted in 1919 was frankly Communist, was embodied 
in the social legislation of 1924-26. After 1920 unions abandoned 
the policy of abstention from politics. 

Conditions in the early 1930s stimulated the conversion of the 


Table III.— Tradtf Unions and Members^ I935'‘5^ 
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labour movement into a popular mass organization. In 1936 rival 
labour organizations formed the Chilean Trades Union congress 
(Confedcracion Nacional de Trabajadores de Chile) which in- 
cluded 50% of Chilean industrial workers and a larger proportion 
of miners and became a strong supporter of the popular front. 
After W’^orld War II a rift, brought into the open by the general 
strike of 1946, occurred between Communist and other elements 
in the confederation, with the coal-mining unions supporting the 
Communist element, the nitrate and railway workers’ unions being 
more or less divided and the copper-mining unions and most of the 
important manufacturing union.s of Santiago and Concepcion sup- 
porting the Socialists. The confederation withdrew from the 
Latin American Federation of Labour (C.T.A.L.) in June 1947 on 
the ground that that organization had succumbed to Communist 
influence, and Bernardo Ibanez, a founder of the confederation, 
was elected president of the anti-Communist Inter-American Fed- 


eration of Labour in 1948. At mid-2oth century the majority of 
Chilean industrial labour was represented by well-organized and 
highly aggressive unions. 

The progress of the Chilean labour movement was not accom- 
plished without violence. There was a bitter general strike at 
Santiago and Valparai.so early in the 20th century and the Iqui(|ue 
strike in 1907 resulted in the death of 1,000 persons. Strikes were 
prevident in the 1920s and 1930s, and severe post-World War II 
inflation prompted many crises. In the latter period the opera- 
tions of a number of foreign interests, including the copper and 
nitrate companies, were seriously hampered by protracted labour 
di.sputcs, work stoppages and strikes. In 1953 there were 208 
strikes, legal and illegal, involving 123,103 persons. The Labour 
code provided that no work stoppage could occur in any establish- 
ment employing ten or more workmen or employees until the 
code's provisions for conciliation were exhausted. 

Chilean labour and social legislation is among the most exten- 
sive in Latin America. Although there were some earlier enact- 
ments. labour legislation had its formal beginnings in the decree 
law of Sef)t. 8, 1924, which with supplemental legislation was codi- 
fied as the Labour code of 1931, ^e first labour code to be ]iro- 
mulgated in Latin America. The code regulates in detail employer- 
employee contracts, hours and wages, vacations and holidays and 
workmen’s compensation. It provides that at least 8^;% of ;tll 
employees of any one employer must be Chilean and that at least 
85% of any one employer’s payroll must be paid to Chileans. Ihc 
code also provides for the compulsory sharing of profits by labour 
It places on the employer the responsibility for work accidents and 
diseases except those caused intentionally, those caused by exterior 
force majeure and those not arising in the ordinary course of em- 
ployment. Employers may relieve themselves of responsibility 
by insuring either with the State Workmen’s Compiensalion fund 
(Caja de Accidentes de Trabajo) or with a private insurance com- 
pany authorized to do busines.s in Chile. 

llie Chilean national system of social insurance, initiated in 
1926, covered at mid-20th century virtually the whole wnrkini? 
population under the aegis of a number of organizations of .'social 
prevision which are under the general supemsion of the ministry 
of health, social insurance and social assistance. The ba.sis of the 
sy.'^tein is a compulsory caja^ or guild structure, related to thr ty-pe 
of employment. The system is financed by employer, em[il(>)ee 
and state contributions. The law applicable to manual workers 
provides sickness, invalidism and old-age insurance; that applic.v 
ble to salaried employees also provides for other l)enefits, includinir 
family allowances, unemployment benefits, dismissal wages, medi- 
cal benefits and borrowing privileges. 

The largest caja is that covering manual workers (Caja de 
Seguro Obligatorio), which had i,050,cx>0 active participants in 
1952. The next largest arc those covering salaried employees of 
private commercial, industrial, agricultural and mining companies 
(120,000) and state, semistate and journalistic employees (84.- 
000). Others cover the armed forces, police, municipal employees, 
merchant marine and railway worlfers. 

At the end of 1952 all the cajas had total assets of 27,537‘835-‘ 
359 pesos, of which 7,553,446,133 pesos represented mortgajie in- 
vestments and 5,906,193,178 pesos, investments in real estate. 
Total receipts in 1952 were 13,428,079,638 pesos; expenditures, 
8,987,332,046 pesos. 

Considerable progress was made after 1925 in the fields of pun- 
lic health and sanitation and as a result there was a sharp reduc- 
tion in the death rate. In 1951 Chile had a total of 3,251 
dans, or i per 1,800 inhabitants, as compared with a rate of i 
750 inhabitants in the U.S. The Chilean rate was surpassed in 
South America only by those of Argentina and Uruguay. In 
there were 33,738 hospital l)eds. . , 

Mining. — ^At mid-20th century Chile was the leading 
producing country in South America, and the mineral . 

industry largely determined the financial and economic policy 
the nation. The industry dates back to colonial days, but the mo 
em history of the development of mining is predominantly 
history of nitrate and copper operations. Nitrate was 
nant from the 1880s until the early 1930s when competition 
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synthetic nitrate and the depression brouf^ht about a decline in 
importance. Thereafter, copper was the predominant force in the 
industry. 

A'l/ra^a.— Chile has a complete monopoly of the production of 

Table IV . — Mineral Production^ ^944-53 
(in metric tons) 

Mineral 1044 *048 1950 xos** xqss* 

. • • • • »i 979,418 a,a7o,86a a.axri^Sto 2^50,074 2,^.115,970 

l(»Lil)er .... 408,520 445.067 362,9.^0 4 oK,053 36.1,1.55 

I.Jiiift .... 1.328,57a 1.05».07I 473.475 818.336 J7S,840 

Ir-ii ore . . • 18.413 2,710,041 2,053,2.5.5 2,.565,5i3 2,003.455 

Nitrate of Boda . . 000,709 1,834.981 1,607,529 1,427,817 1,420,24.5 

IVtrtkieumt ... 100,227 144.643 200,065 

Siilfihur .... 25,575 i.5,.535 I5.47a 48.588 

.... 6,34a 5,105 S.984 S.50V 4.06s 

Slivcit .... .50,996 26,810 29,430 38.766 46,588 

*I>r .ional figures. tKilogranu. tCubic metres. 

K)iirce Servicio Nacional de Kstadfstica. 

natural sodium nitrate acquired as a result of the acquisition of 
the northern desert area through the War of the Pacific (1879- 
.S; ). The deposits, which vary considerably from area to area both 
hi ihickness and depth, occur from Arica to ('opiapo in the central 
/,oni between the coastal plateau and the Andes. The beds vary 
,11 width from 5 to 40 mi. and occur at altitudes from 4,000 to 
i,,ocx) ft. The ordinary working.s are by the open-pit method, and 
niiirt of the caliche, or ore. is mined by hand methods, although 
Hcctrical equipment is also used. The Guggenheim process of 
iipaiing ore. introduced in 1926, permitted a considerable reduc- 
lioii in costs and a more complete rccoveo’ of nitrate than the old 
Sh.<nk«« process that had prevailed from 1884. 

'Hie origin of these immense deposits is more or less conjee- 
lural. rhe theories roughly fall into two groups, the organic and 
the inorganic. The theories of origin through organic means are: 
ij) from seaweed; (2) from guano; and (3) from fixation of 
alniosjiheric nitrogen by bacteria. However, none of these theories 
i> taken very seriously at the present time. The inorganic origin 
h,i> been attributed to : ( i ) the electric fixation of atmospheric 
rijirogen; and (2) to the concentration of the nitrates coming di- 
tatK from tuffs and lava flows. The latter postulates, probably 
the more scientific, present fewer difficulties. Of this group, two 
ihtdries stand out most ]7Tominently, The one (J. T. Siiigewald, 
Jr. and U. L. Miller, “The Genesis of the Chilean Nitrate De- 
posits/’ Efon. Geol., xii, 1917) “is that the nitrate deposits have 
itMilftd from the accumulation, by means of evaporation of the 
iiiiniito nitrate content of the underground waters of the region. 
In other words, they represent a .sort of efflorescence of soluble 
'jiilis out of the ground w’ater.” 1 'he other ( W. L. Whitehead, “The 
thilean Nitrate Deposits,” Rcon. GeoL, ix, 1920) and later sug- 
ircstion is that the source of the salts is from the Mesozoic rocks 
of the region which in extent correspond remarkably with the ni- 
'Mir iields. Ammonium salts were probably sufficiently common 
III the volcanic rocks of the region to account for the present de- 
The process of reconcentration, through oxidation with 
-ilkalini: earth, has been going on since early Pliocene time. Under 
conditions the salts derived from sources on steep slopes 
iinJ hilltops were carried down by dews, fogs or infrequent rains 
to he deposited during evaporation in the gravels below. There in 
period^ of high humidity, sodium nitrate, a deliquescent substance, 
'Ml*' separated from the accompanying sodium chloride and sodium 
-ulphaie, to be precipitated during dr>' weather lower in the 
ftravcl. 

The importance of these deposits to Chile can be gauged with 
litile certainty. It has been estimated that between 1880 and 1910 
I'liile derived from the export tax on nitrate alone an average 
‘•nmjaj income of $10,000,000 gold and up to 1920 one of thrice 
iliat amount. For many years this nitrate trade constituted more 
half the total value of its exports, and the tax thereon of 
$io.()o L.s. gold per ton collected by the government constituted 
only the large.st item of its revenue, but also for some years cx- 
all other revenues combined. The prosperity of the whole 
^Giiiur\* and the financial condition of the national treasury were to 
j Jarge measure determined by the condition of the nitrate in- 
Qusirv. 


Nitrate production increased steadily to a peak of 3,000,000 
tons in 1914 and in 1910 Chile produced 64% of the world’s nitro- 
gen re.quirements. Thereafter, the industry began increasingly to 
feel the effect of competition from synthetic nitrates, although this 
was offset somewhat by the development of low-cost production 
proces.ses. However, the world depression of 1930 and subsequent 
collapse of world trade had a catastrophic effect on the industry. 
As a result, the government in 1934 instituted a monopoly over the 
production and sale of nitrate through the vehicle of the Chilean 
Nitrate and Iodine Sales corporation. This organization deter- 
mines the amount of nitrate to be produced each year, allocates 
the production among the producing companies, fixes sales prices 
and concludes all sales of nitrate and iodine. By joining a world 
cartel it succeeded in increasing sales abroad and with the general . 
improvement of market conditions in the 1940s the industry re- 
covered somewhat. In the mid-i9Sos, how’ever, it had a doubtful 
future. Chile is the world’s largest supplier of iodine, which is a 
by-product of the nitrate industry. The supply varies with the 
quantity of nitrate treated. 

Copper . — ('hile also has rich and abundant low-grade copper 
de|H)sits. Some of the richer ores were worked by the Spaniards 
as early as 1601 and by the Indians long before. In the latter 
half of the i9th century Chile was a leading copper centre of 
the world, in 1876 producing 38% of the total .supply. 

With the development of the copper deposits in the United 
States, Chilean production fell off to only 4% of the world total in 
1906. It surpassed nitrate in importance after 1932, but the de- 
pression of 1930 and the discovery of new ore bodies in Africa 
caused a period of stagnation, which was ended by market re- 
coveries in the late T930S and the advent of World War II. Cop)- 
per exports reached a record peak of almost 500,000 tons during 
the war. In the postwar period the industry was faced once again 
with the problem of expanded production and contracting markets. 
It was also hampered by high taxes and government regulation. 
More than 95% of Chilean copper is produced by U.S, companies 
operating at three centres: one in the north at Chuquicamata ; an- 
other near Rancagua at El Teniente; and the third at Potrerillos 
near Chanaral. llie Chuquicamata deposit has the greatest re- 
.serves known to exist; they were estimated at mid- 20th century 
at 1,000,000,000 tons of 2% ore. 

Iran ore . — Chile has numerous large high-grade iron-ore de- 
posits, the three be.st known being £1 Tofo, Romeral and Algar- 
robo, all in the coastal zone. El Tofo, the first deposit to be 
developed, was worked by a subsidiary of the Bethlehem Steel cor- 
poration. Shipments to the U.S. of the ore, which runs about 60% 
iron, began in 1922. The mining and loading on steamers of the 
ore is considered a model of efficiency. Shipments were suspended 
during World War II. In 1952 Bethlehem also began working the 
£1 Romeral deposit; shipments were made via Guayac&n, near 
Coquimbo, for the benefit of both the domestic and U.S. market. 

Other Minerals . — Petroleum was discovered late in 1945 at 
Cerru Manantiales and San Sebastidn on Tierra del Fuego; com- 
mercial production began in 1950. Development of the field en- 
tailed the construction of a 46-mi. pipeline from the producing 
area to a port and of submarine lines at Bahia Gente Grande 
(Caleta Clarence) for loading oil at deepwater stations. Produc- 
tion and refining is under the control of the Development corpora- 
tion. 

Chile is rich in sulphur deposits which occur in the Andean 
cordillera from the extreme north to the southern limits of Medi- 
terranean Chile. 

The coals of Chile are noted for their quantity rather than 
their quality. They occur on the coast south of Concepcidn and 
are of Tertiary age. They vary considerably in quantity, improv- 
ing with depth. The product has been described as second-class 
steamer coal, on the average 25% inferior to the Welsh product. 
There are four principal coal fields in the vicinity of the Bio-Bio, 
of which the most important, Coroncl and Lota, are worked under 
the sea by means of inclined drifts {chifiones) on the longwall 
system. In addition there is a small lignite deposit near Ma- 
gallanes mined only for local use. 

Alluvial workings for gold were long a feature of the minin|; 
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industry, but at mid-joth century the emphasis was on the exploi- 
tation of lode gold and the extraction of gold from copier ore. 
More than 509; of the countr>’’s silver production also came from 
copper ore. Silver mining was concentrated in Antofagasta prov- 
ince. near Taltal. Valuable molybdenum concentrates arc recov- 
ered from copper refining by differential flotation at the El le- 
niente copper mine. Other mineral resources included mercury, 
calcium borate (source of borax), phosphates, kaolin, limestone, 
quartz, barium sulphate, gypsum and large reserves of manganese 

"*^Agriculture.— The agriculture of Chile is confined almort 
wholly to the central valley. The available productive land is 
extremely limited, the amount devoted to cereals and other food 
crops being estimated at not more than 4% of ift® total area of 
the counto’: orchards, vines, planted woodlands, grasses and 
alfalfa (lucerne) occupy a somewhat smaller area; and the natural 
pasturage occupies a smaller area still. This 10% or 12% of the 
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area together with the 20% to 22% in natural forests and wo(»d- 
land. mostly in .southern Chile, make up the productive land— 
about one-third of the total area of the country. 

In 10.5.3 Chile had 2.400.100 cattle (compared with 2.634,400 m 
1038) and in 1051. 6,500.000 sheep (5,740.060 in 10,36). 650,000 
pigs, 8.10,000 goats and 600,000 horses. More than half the sheep 
are concentrated in the far south in the Magallancs pampa region, 
northern Ticrra del Fuego and parts of Aysen province. Exports 
of wool averaged 7,932 metric tons a year in the years i95i“53* 
more than half of which went to the United Kingdom; the do- 
mestic textile industry also consumed considerable quantities. 

By far the major part of the cropland is made possible only 
by irrigation, which was practised in limited areas of northern 
Chile even during prehistoric times. The chief areas now under 
irrigation lie along the river terraces within the cordillera, upon 
the piedmont to the west or within the central valley. The avail- 
able streams from the Loa to the Bio-Bio are the chief sourc^ o 
water. Some of the irrigation projects are of long standing and on 
a large scale, and carry* water in canals more than 100 mi. besides 
furnishing extensive electric power. Many of the undertakings 
are privately owned, others belong to associations and others, 
some very large, were financed by the government. 

Although agriculture in the central valley lays the foundation 
for the social and political structure of the country and affords 
a large .share of the products for local consumption, it has little 
influence on trade balances. Socially the bulk of the jicoplc are 
organized around the large feudal estates and suffer little change 
in condition whether crops are good or bad. The owner may be 
more or less affluent from year to year, but this adds little to his 
comforts or discomforts, and he always remains on the social 
and political register of the country. In the northern valleys 
maize (com) is the chief food crop and besides there is a great va- 
riety of subtropical fruits. The best developed type of feudal 
estate may include about 250 ac. of irrigated fields and 2,000 ac. 
or more of hillside land, which offers excellent range for livestock 
during the rainy season. These propriedades agricolas are mixed 
farms producing a large variety of grains and fruits and alfalfa, 
some horses and a larger number of cattle and sheep, but never 
many hogs. The growing of livestock on irrigated land, however, 
is not profitable. As a result Chile, with less than half the cattle 
of Cuba, became dependent upon Argentina for part of its meat 
supply. 


The central valley, which is similar to that of California, fa- 
vours the growing of fruits, and apples, pears, peaches, apricots, 
plums, prunes, cherries, table grape.s, raisins, oranges, lemons and 
figs are produced in commercial quantities. Markets have been 
developed in the U.S. and Europe. 

Chile is an important wine producer. In 1952 there were .^2.- 
154 vineyards covering 97,603 ha.; production by 27,129 vineyards 
harvesting grapes from 84,752 ha. was 58,100,000 gal. (i942-!;o 
average: 81,900,000 gal.). Production is concentrated in the cen- 
tral valley, with the provinces of Santiago, Talca and Linares 
accounting for more than one-half the national total. 

In the second quarter of the 20th century agricultural and pas- 
toral production increased 30% over the 1923-27 level. Most of 
the increase took place in the 1930s and thereafter there was lit- 
tle change. There was, however, a change of emphasis, with the 
produftion of beans, peas, lentils, fruit and wine increasing and 
that of fodder barley, meat and wool tending to decline. 

The waters off the coast of Chile are rich in fish. Production 
in 1953 included 87,075 metric tons of wet fish and 19.663 tons 
of shellfish. Between 1944 and 1953 there was an almost uiiin- 
ternipted increa.se in production which in 1953 was three time'! 
that in 1944. Talcahuano and ports in Arauco and Tarapaca are 
the principal bases for the industry. 

Southern Chile has vast forest resources, but at mid-2olh cen- 
tury they were relatively unexploited. Nevertheless, dt\'elopmriit 
had permitted the creation of a considerable export trade, notably 
in pine, laurel, beech and other wood.s. and the satisfaction 01 
most domestic needs, once-substantial imports, largely from the 
U.S., having been almost entirely eliminated. A U.S. forest scr\'- 
icc mission estimated in 1943 that the forested area covered 40.- 
000,000 ac., a large part of which had to be discounted because 
of inaccessibility or the nature of the woods. It hjis been esti- 
mated that forest fires destroy three times as much timber as* the 
country uses annually. Two-thirds of forestry production coint- 
from the provinces of Cautin and Valdivia, which have the mo.*!! 
accessible and valuable stands. ^ 

Manufacturing.— Chilean manufacturing industries produce 
principally for the domestic market, which is limited by low [nr 
capita purchasing power and also by inadequate transportation and 
communications facilities. Industry made important advances 
after 1930 and by the mid-iqsos it supplied all of Chile s es.^enlial 
needs for some articles, including woollen textiles, footwear, pa- 
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per other than newsprint, cement, explosives and glassware and 
an increasing proportion of other items, including cotton tex i 
clothing, paint, iron and steel and some building materials. 

'The basic pattern of Chilean industry was set prior to vv. ri 
War I, when sugar refineries, food and beverage industries, bo" • 
and cotton mills and a cement plant were already in ^ 

The early and middle 1930s saw a considerable exj^sion 0 it ■ 
trialization, and in the ten years between 1928 and 19.38 ^ 

of factory production increased 66%. The expansion 
moted by a desire to alleviate the severity of the wo"oroii ^ 
location caused by the depression and had the twofold 
of helping to free the economy from iu dependence on 
exports and raising the standard of living. . f.Ljlejn 

By far the most important landtnark in the histo^ '’-Inninent 
industrialization was the creation in 1939 of the L»ev p ^ 
corporation. In the following years it .*J*^,„,,ecuve 

widespread industrialization which was aided by wg *, 
tariffs and exchange controls. Despite difificultitt cause . ^ ^ 
War II, industrial production increased 60% between 
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i() 46. Expansion continued in the immediate postwar period, proportion of manufactured imports decreased in relation to pas- 
•liiied by increased mineral exports leading to increased purchasing toral, agricultural and mineral imports, a change brought about by 
power and by the large accumulations of foreign exchange. There- increased dependence on imported foodstuffs, increased consump- 
altcr, however, foreign exchange shortages and increasing compe- tion of imported raw materials by industry and the increasing im- 
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from some lines of foreign goods forced a slackening of the 
r,:iu* from time to lime. An important milestone in Chilean indus- 
tiuli/ation was the coming into operation in 1950 of the Huachi- 
p:ito slcel plant near Concepcion, which was built under the 
(hirdion of the Development corporation at a cost of close to 

JlOO.OOO.OOO. 

\\ mid- 20th century almost three-fourths of all manufacturing 
prodiution wa.s concentrated in the provinces of Santiago (more 
than ^ and X'alparaiso, reflecting the great concentration of 
population there. The province of (Toncepcidn was third in rank 
and with the coming into operation of the Huachipato steel plant, 
irrnwing rapidly in importance. The remainder of industr>' was 
wiilfly scattered. In 1940 there were 4,169 industrial establish- 
ment^ with 116,493 employees: by 1948 these had increased to 
establishments with 296,000 employees. Despite its great 
advrinres, manufacturing was still secondary to mining and agri- 
luliure in the economic framework of the countrv’. 

Ill order of importance, the food, beverage and tobacco industry 
rnnki'd first, followed by metals and metal products (including 
maihinery ), textiles, chemicals and leather and rublier goods. 

Chile is exceeded only by Brazil in South America in the amount 
of hydroelectric power iiotcnlially available. The great bulk of 
available power is located in the central portion from La Serena 
10 Puerto Montt. The Development corporation made hydro- 
elect ri( development a central part of its program, and great ad- 
vance.'; were made. Nevertheless, at mid- 20th century power 
.shortages continued to hamper industrial development. 

Foreign Trade. — Minerals have played a dominant role in 
Chilean foreign trade since the mid- 1 9th century, when trade first 
hocanu* an important factor in tlie economy. Throughout that 
period there was no fundamental variation in the pattern of foreign 
trade. In 1913 minerals accounted for 88% of exports and agri- 
lukural and pastoral products for 12%; in 1953 minerals ac- 
counted for 79%, agricultural and pastoral products for 8% and arterial 
nuiiufactured and other products for 13%* Within this ijattem. — 
iiowever, there were important changes. In 1913 nitrate accounted 
for 80% of exports and copper for 7%. The decline of nitrate 
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in irnjjortance was accompanied by an increase in the import^ce 
nf ropjier, which surpassed nitrate in 193* thereafter held first 
place In 1953 copper produced 57% of cxfwrts, nitrate 15% and 


portance of petroleum imports. Leading imports in 1953 were 
machinery (20%), chemicals and drugs (15%), transport ma- 
terials (12%), agricultural products (12%) and metallurgical 
products (9%). 

Two world wars and also the change in the character of mineral 
exports wrought fundamental changes in the geographical pattern 
of foreign trade. Before World War 1 most of the exports went 
to the United Kingdom and other European countries, and the 
United Kingdom supplied about 35% of the imports, followed by 
Germany, 25%, the U.S.. 17%. and France and Belgium, each 
9%. This pattern was dislocated during World War I but w’as 
partially restored in the interwar period, although the U.S., largely 
at the cxpen.se of the United Kingdom, became the largest single 
trading partner, accounting for between one-quarter and one-third 
of the foreign trade. World War 11 effected a greater dislocation 
in the pattern, and trade became predominantly hemi.sphcric in 
direction. This trend continued during the postwar period, and 
European nations recovered only a part of their prewar shares. 
Chief customers in 1953 were the U.S. (64%), Argentina (11%), 
Germany (5%), the United Kingdom (4%) and Uruguay and 
Brazil (each 2%); chief suppliers, the U.S. (53%'), Argentina 
(0% )» Germany (6%). the United Kingdom (6%) and Peru 
(5%). A.S is shown by Table VIII, Chile almo.st invariably has a 
favourable balance of trade. Actually, however, on account of 
large foreign investments in copper and nitrate, the sales of those 
exports do not return to Chile in foreign exchange the fuU amount 
of the selling price, with the result that the apparently favourable 
balance is often illusor>\ 

Transport and Communications. — Chile is linked with Ar- 
gentina, Bolivia and Peru by five international rail lines — ^Arica 
to Tama, Peru; Arica to La Paz, Bolivia; Antofagasta to La Paz; 
Los Andes to Mendoza. Arg. (the famed Trans- Andean line) ; and 
Antofagasta to Salta, Arg. (completed in 1948). Internally, the 
northern two-thirds of Chile is spanned by a 1,450-mi. longi- 
tudinal state-owned line running from Pueblo Hundido in the north 
to Puerto Montt in the south. Numerous short lines connect this 
line with the coast and the interior. There arc also numerous 
short industrial lines operated principally by the mining com- 
panies. The railway system (excluding branch lines and sidings) 
totalled 5.434 mi. in 1949, of which 3,859 mi. were owned by the 
state railways. In 1953 the international railways carried 362,000 
passengers and 1,053,000 metric tons of freight, the domestic state 
lines, 22,178,000 passengers and 8,184,000 tons of freight and the 
private lines, 4,438,000 passengers and 3,626,000 tons of freight. 

The mountainous terrain of most of Chile made highway con- 
struction quite difficult. Nevertheless, at mid-20th century Chile 
had a fairly extensive road system aggregating about 32,000 mi., 
of which 65% was unimproved and only 900 mi. were classified as 
The Santiago area and the Mediterranean central valley 
were best served by roads. Road construction was being pushed 
in the .southern third of the country below Puerto Montt, the 
southern railway terminus. At the end of 1953 Chile had 47,739 
automobiles (an increase of 67% over 1946), 4,501 buses and 
38.647 trucks. About 55% of the automobiles were located in the 
province of Santiago; Chilod had only 29 automobiles and Ays6n, 
48. 

Maritime communication is of vital importance to Chile, both 
internationally and internally. Coastal shipping between Chilean 
ports is the monopoly of Chilean vessels, which operate between 
all ports from Magallanes in the south to Arica in the north. The 
extreme north and the extreme south are almost entirely depend- 
ent on coastwise shipping for the movcinent of goods. Of the 
10,054 vessels of 19,077,233 net tons entering and clearing Chilean 
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50% of the exports by value in 1953; they owe their position to lishing other fortified towns north and south of that centre and 
the copper mines at Chuquicamata and El Teniente. Next in east of the Andes, lost his life in a general uprising of the Arau- 
importance are Tocopilia, a nitrate port, and Chanaral, port for canian Indians, under their celebrated toquif or war-chief, Can- 
the Potrcrillos copper mine. On June 30, 1953, the Chilean mer- polic&n. The greater part of his settlements were destroyed, 
chant marine had 96 vessels (100 tons and more) aggregating although La Serena and Concepcidn remained as the outposts of 
200,719 gross tons. the future colony to the north and the south, while Cuyo held the 

The development of air transport was of outstanding importance same position east of the Andes, 
to Chile because of its geographical situation. Between the late The Colonial Periods — With this inauspicious beginning Chile 
1930S and the mid-1950s there were enormous increases in traffic entered upon its three centuries of colonial history. In such phases 
on both domestic and international routes. Santiago was the of its development as were affected by the administrative and 
terminus of several international routes, and the number of pas- commercial control of the homeland it differed in no wise from 
sengers entering and leaving Chile by air exceeded that of all other its neighbours. Its population took no part in political affairs, 
means of transport combined. Routes of the National Air Line aside from membership in the town councils. It accepted ecclesi- 
(L.A.N.) covered the whole length of the country and extended astical control in its scant educational facilities as well as in 
to Buenos Aires. In 1953 L.A.N. carried 133,933 passengers, com- spiritual matters. It endured all the vagaries of Spain’s trade 
pared with 18,103 in 1944. Airfields were numerous, but the num- restrictions, varied by the piratical and contraband practices of its 
ber suitable for larger four-engined aircraft was limited. enemies. Chile differed from other Spanish colonies in that its 

The internal telegraphic service is largely government- remote po.sition forced upon the people a more thorough isolation, 
controlled; international telecommunication service is provided while continued conflicts with the Araucanians tended to harejen 
largely by All America Cables and an affiliate of Cable and Wire- the settlers, and the scarcity of precious metals turned them 
less Ltd. The internal telephone service, under control of private toward farming. 

companies, is not highly developed; there were 140,769 telephones By the end of the 17th century this population numbered 100.- 
in 1953, about 90% of which were served by the Chile Telephone 000. A century later it approached a half million. This inrluded 
company. Commercial radio broadcasting is quite highly de- 300,000 mestizos (mixed bloods), half as many Criolhs ('“Cre- 
veloped. oles,” i.e., natives of European descent), some 20,000 Penmu- 

Dcfcnsc^Compulsory military service prevails in Chile, lares (recently arrived Spaniards, among whom Basque immi- 
Every able-bodied man over 20 years of age is due to receive 18 grants from northern Spain formed an energetic commercial ole- 
months’ training. Following the months of active service they ment), and a smattering of negroes and recently emancipated 
belong to the first reserve for 12 years and to the second reserve Indians. This hardy population had progressed far toward.s racial 
until the completion of their 45th year. At mid-20th century unity but (he mayoraz^os, a system of transmitting estates by 
the active army was composed of about 1,900 officers and 18,500 entail, gave enhanced importance to a few leading families. The 
men. It was organized into three army corps, one army division, people, set down in the midst of resources that were bandy 
one cavalry division and one railway regiment. ^ touched, were stimulated to activity by a brachig climate, hut 

The influence of the German military system was strong prior to were pitifully handicapped by ignorance, isolation, and the lack 
World War II. The air force was organized in 1918 under British ©f political experience. 

instruction. It was strengthened during World War II and is Independence and Self-government.— >None of the above 
equipped largely with U.S. materiel. conditions that hampered Chile in common with its fellow colonies 

Military, naval and aviation schools are maintained by the gov- provoked the movement for indep>endence. Nor was this act due 
emment. to the rise of the United Stales nor to the French Revolution. 

The Chilean navy took its rise in 1817 with the capture of a ^.^5 the intervention of Napo- 
Spanish frigate and brigantine at anchor in Arica bay. This ini- Spain— an act that in 

tial success, brought about by a Scotsman, Capt. William McKay, jgoS threw each part of the Span- 
was brilliantly continued during the four years that Thomas Coch- monarchy on its own re- 

rane ser\'ed Chile and cleared the west coast of Spanish vessels, sources ^that led Chile to take 

These operations, loyally supported by the supreme director, fi^st halting step toward self- 
Bernardo O’Higgins, made possible the success of Jose de San government. This occurred on 
Martin in Peru, and left a definite British impress upon the na\y jgj^^ open 

of Chile. It was the “Cochrane” which won the naval battle of cabildo or general town meeting 
Angamos in 1879. The officers of the Chilean navy maintain a Santiago accepted the resig- 
more aristocratic tradition than the other branches of service, nation of the president-governor 
This led the major part of them under their leading officer, Capt. ^nd in his stead elected a (board) of seven members, 

(later President) Jorge Montt, to support congress in 1891 against j^is act divided the people (not including, of course, the igno- 
Pres. Jos6 Balmaceda. masses) into two general groups. The first, which was fom- 

In 1954 the Chilean navy had one old battleship, the “Almirantc posed exclusively of Creoles was headed by the cabUdo, or town 

Latorre,” a 28,950-100 vessel completed in 1915 and refitted in council of Santiago. The audiencia headed the second, which 

England in 1929-31, and two modern cruisers, the “Capitdn Prat” largely represented peninsular interests. The former group wished 

(10,000 tons) and the “O’Higgins” (9,700 tons), both completed to organize for local protection during the intervention and pos- 

in 1938 and acquired from the United States in 1951. It also had sibly for more complete self-government thereafter. The penin- 

6 destroyers, 6 frigates and escort vessels, 7 submarines, a sub- sulars followed reluctantly, for they preferred to keep intact the 

marine depot ship, 6 transports and other ancillary craft. Active existing system which insured them special privileges, 

strength, including marines and coastal artillery, was about 13,000 The creole leaders gained their immediate point— a recognized 
officers and men. (I. J. C.; J. W. Mw.) position in the new junta, took measures for the defence of the 

province, Opened its ports to general trade, abolished the audt- 
Bk HISTORY that body encouraged a reactionary uprising, and 

I In the 15th century the Peruvian Indians invaded the country— summoned a national congress. By this time Concepci6n, under 
^ even then known as Chile — and dominated it as far south as the the leadership of Juan Martinez de Rozas, broke away from the 

M Rapel river (34*^ ic/ S.). Their control may have furthered the conservative leaders of the Santiago cabUdo. This split enabled an 

^ later conquest by the Spaniards. The latter made their first at- ambitious popular leader, Josi Miguel Carrera, to dissolve con- 
tempt to occupy the region under Diego de Almagro, associate and gress, some two months after it finally organized, banish Ro^s, 

subsequent rival of Pizarro. After Almagro’s death the conqueror and assume dictatorial powers, but this did not occur before 

of Peru granted Chile to his favourite aide, Pedro de Valdivia, congress had assumed administrative control of the colony, broken 

That invader founded Santiago (Feb. Z2, 1541)1 and after estab- relations with Peru, afiolii^d davery, estabtUhed a press, en* 
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couraged education and suggested further important steps towards 
self-guvemment—all in the name of the captive king. Affairs 
in Chile now assumed the aspect of civil war between those of 
iis people who favoured the former autocracy, as represented by 
the viceroy of Peru, and those who espoused self-government 
under a more liberal monarchy. Owing to divisions among the 
autonomists, who called themselves partisans of Carrera or of 
Bernardo O’Higgins, who had superseded him, the royalists gained 
the upper hand at Rancagua, Oct. 7, 1814, and brought to an end 
that first phase of the Chilean War for independence known as 
la patria vieja (the Old Country). 

Two and a half years of repression under the restored govem- 
mcnt effectually cured the Chilean people of further loyally to 
Spain. During this period Jos6 de San Martin patiently gathered 
an army at Mendoza and led it early in 1817 across the Andes. 
With this force, in which O’Higgins commanded a contingent, 
he defeated the royalists at Chacabuco, on Feb. 12, and made his 
associate supreme director of Chile. Their ffrst task was to meet 
the inevitable counter attack under Osorio, the victor of 18x4, 
who surprised and routed the patriot forces at Cancha Rayada. 
But with a reorganized force San Martin met and crushed the 
royalists at Maipii, April 5, 1818. This victory made good the 
declaration of independence which had been formally proclaimed 
on the first anniversary of Chacabuco. 

During the next 15 years Chile passed through a period of 
political uncertainty that fortunately was less prolonged and less 
anarchic than her neighbours experienced. For five years O’Hig- 
gins maintained a fairly efl 5 cient personal rule, slightly modified 
by constitutional offerings of his own devising. After his abdica- 
tion in 1823 there followed a more unsteady dictatorship under 
Ramon Freire, w’hich was modified in 1826 by an ill advised 
attempt at federalism and two years later by the liberal but 
unworkable constitution of 1828. During this period the Spaniards 
wnv finally expielled from Chiloe and that island and the con- 
tiguous area incorporated with the country. Aided by a naval 
contingent under Lord Cochrane (earl of Dundonald) the Chileans 
united with other patriotic forces in freeing Peru and thus assur- 
ing their own security. Then followed recognition by Brazil, 
Mexico, the United States, and Great Britain, llirough the last 
named country Chile was enabled to float its first external loan. 

In domestic affairs the country was less fortunate. A few social 
reforms, initiated by O’Higgins and Freire, did little to remove the 
di^fonieiit engendered by years of warfare, to counteract the hos- 
tility of the Church, or to straighten out financial tangles. Politics 
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was almost wholly personal and merely served to reveal political 
incapacity. Matters reached a crisis in 1829 with the outbreak of 
civil strife between Freire, who seemed the only hope of liberal- 
ism, and Joaquin Prieto, a successful military chief^ whom the 
^reactionaries accepted. The conflict was decided at Lircay, April 
U. 1S30, with the utter defeat of the Liberal forces. ^ 

. T^is victory made Prieto president of Chile, but his chief mm- 
istcr, Diego Portalea, became its controlling spirit. This conserys- 
hve leader, the Alexander Hamilton of Chile, aimed at something 
substantial than mere military control. He wished to 
establish the credit of the country and assure its orderly progress. 
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He proposed to continue in power those aristocratic elements that 
had softened the rigours of colonial control and had kept the strug- 
gle for independence clear of unproductive radicalism. With the 
aid of the Pelucones (“Bigwigs”), he centred administration in 
a President of almost dictatorial powers, whose acts were subject 
to limited revision by Congress. It was this combination of 
aristocratic supervision with autocratic administration that con- 
stituted the main feature of the Constitution of 1833. 

The Autocratic Republic ( 1831 - 61 ) The government 
under the new constitution soon faced a series of intrigues that 
in 1835 called Portales from retirement, and forced the re-election 
of Prieto. In furthering his efforts to preserve the constitution 
and to develop the resources of the country Portales now sys- 
temized the revenues, reorganized the treasury and refunded the 
public debt. But the benefits of this policy were measurably 
neutralized by his severity. Further dissatisfaction was aroused 
by a conflict with the Peru-Bolivian confederation, in the midst 
of which a regiment stationed near Valparaiso revolted and seized 
and assassinated the dictatorial minister, June 6, 1837. His 
death, regarded as a national calamity, served to fix his policy 
upon the country more firmly than ever. The war that he had 
brought about ended with the overthrow of the confederation at 
Yungay (Jan. 20, 1839). This victory assured the predominance 
of Chile on the west coast and made its successful general, Manuel 
Bulnes, the next president. 

The first half of Bulnes’s double term (1841-51) was an era 
of conciliation, of material progress, and of cultur^ awakening. 
The public debt was liquidated and the customs better regulated. 
Steamship lines were established, coal mines were opened, and 
the output of copper and silver was greatly increased. Colonies 
of Germans were located in the south and in 1849 the Strait of 
Magellan occupied. This last move provoked a series of boundary 
disputes with Argentina which were further complicated by similar 
controversies with Bolivia. Per contra Spain now recognized the 
independence of Chile, and Peru settled the debt — a legacy of 
the period of independence — ^that had helped provoke war tetween 
them. 

Intellectual expression kept pace with material progress. The 
National Institute improved its course of instruction. In 1843 
the University of Chile opened its doors under the direction of 
Andres Bello, a naturalized Venezuelan who later codified the civil 
law of Chile and attempted to nationalize its hmguage. The 
Argentine refugee, Domingo F.Sarmiento, headed the first Normal 
School (1842) and for several years served on the editorial staff 
of £/ Mercurio, Literary expression manifested itself especially 
in the press, where J056 Victorino Lastarria represented reviving 
liberalism, and Francisco Bilbao, more definitely the revolution- 
ary philosophy of 1848. Growing demands for religious toleration 
led the State to legalize the marriage of dissenters and to exercise 
some control over clerical appointments. 

. After two decades of effective rule the Conservative Party 
found its supremacy threatened when in 1850 it brought Manud 
Montt forward as the successor of Bulnes. But the administration 
ruthlessly suppressed opposition, which culminated in an unsuc- 
cessful revolt, and ushered in the decennium (1851-61) which 
closed the “autocratic republic.” Montt was a fit executive for 
the period. A pedantic devotion to law and order motivated his 
policy but once assured of these essentials he devoted himsdf to 
developing his country’s resources. He introduced the tdegraffli, 
began the construction of railways, started the hall of congress 
and various public buildings, and encouraged the founding of 
savings banks, the Mortgage Loan Bank, and other financial insti- 
tutions. Agriculture was aided by the suppression of tithes and 
of the mayorazgoSf by the subdivision of rural properties, and by 
modifying the alcabalas. He provided for better primary instruc- 
tion, for more normal schools, and for public libraries. The dis- 
covery of gold in California created for a few years a tetter 
market for Chilean flour, but later led to a disastrous finan^ 
reaction. 

Montt’s insistence upon the authority of the State provoked a 
controversy over the apt’ou^tment of the archbishop of Santiago 
and split his party. In a quarrel over the budget the malcontenta 
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were joined by a new party — the Radical — and the combined 
opposition forced the president to reconstruct his cabinet. This 
incident was later interpreted as a step toward hxing its responsi- 
bility to Congress. When opposition in 1859 became open revolt, 
Montt with the aid of his efficient co-labourer, Antonio Varas, 
rigorously suppressed it. It was felt inadvisable, however, to force 
the election of the latter as his succe.ssor. 

The Liberal Republic ( 1861 — 91 ).-— Joaquin P6rez was a 
compromise president. He began his administration in a spirit 
of conciliation and supported by a fusion of Liberals and Con- 
servatives carried it on for ten years without recourse to the 
“extraordinary faculties,” which preceding presidents occasionally 
u.sed. The opposition maintained by the “Montt-Varistas” 
(Nationalists) and by the Radicals, mollified by religious and 
civil concessions, finally secured a constitutional amendment 
against the re-election of the president. The Radicals also spon- 
sored closer relations with their west coast neighbours, when in 
t866 Chile was drawn into the war between Peru and Spain, of 
which the outstanding event was the wanton bombardment of 
Valparaiso by the Spanish fleet. The growth in public revenues, 
which were doubling each decade, permitted this administration 
to complete the railway between Valparaiso and the capital and 
to increase expenditures for such public services as the police, 
the posioffice, and highways. A new commercial code went into 
effect in 1867 and two years later was held the first National 
Exfiosition of Agriculture — both marks of a healthy expansion in 
production. Colonization was extended into the south at the 
expen.se of the Araucanians. 

Federico Errdzuriz Zanartu (1871-76) continued the record 
of Perez for efficient public service. He pushed forward the con- 
struction of railways, improved the water front at Valparaiso 
and finished the edifices for congress, for the University, and for 
the Agricultural Exposition. At the same time his colleague, 
Benjamin Vicuna Mackenna transformed and beautified Santiago. 
The opening of new silver mines and the exploitation of guano 
deposits and of nitrate greatly stimulated business activity. But 
still more significant w^re the political changes of the period. 
Such issues as the secularization of cemeteries, civil marriage, the 
separation of Church and State brought the Conservatives for- 
ward as champions of ecclesiastical privilege, with the Radicals, 
aided by a press that w'as practically free, as their chief oi>- 
ponents. Fundamental changes in the ])eual code and in the 
organic Law of Tribunals subjected clerics to cml procedure, 
restricted the “extraordinary faculties” of the president, and 
rendered those holding judicial appointments ineligible for other 
political offices. Amendments to the constitution enlarged the 
powers of the chamber of deputies, provided for the election of 
its members by cumulative voting, and made the ministry more 
loroughly subject to congress. 

His succe.ssor, Anibal Pinto (1876-81) suspended specie pay- 
ments to meet the economic crisis caused by the exportation of 
gold and silver, and in 1881 finally settled the long-standing 
dispute wdth Argentina over the Strait of Magellan. The quarrel 
with Bolivia over the guano deposits at Atacama proved insoluble. 
An attempt had been made in 1866 to settle it by dividing the 
revenues of the disputed territory. The discovery of silver mines 
at Caracoles and of nitrate deposits near Antofagasta increased 
the tension and ultimately led to the War of the Pacific. 

Hostilities began in 1879 fbc occupation of Antofagasta 
by Chilean troops. Bolivia immediately declared war and appealed 
to Peru for aid under the terms of an alliance made in 1873. Chile 
rejected Peru’s offer of mediation and declared war against both 
republics. The first stages of the conflict were marked by naval 
engagements at Iquique and at Angamos, Oct. 8, 1879. latter 
victory gave Chile command of the sea. After brilliant campaigns 
the Chilean.s speedily occupied the province of Tarapaca and 
followed this with the capture of Arica. Here in Oct. 1880, the 
contestants met in conference under the auspices of the United 
States but failed to come to terms. Chile, determined to force 
a territorial indemnity, then transferred her arms to the vicinity 
of Lima and in Jan. 1881, after desperate fighting occupied the 
city. Then followed two years of desultory guerrilla warfare, 
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after which the Peruvians brought together a ^vemment that in 
1883 accepted the Treaty of Anc6n. Under this pact Pferu uncon- 
ditionally ceded Tarapaca to Chile and gave that countiy control 
for ten years over Tacna and Arica. At the end of that period, 
according to the third article of the treaty, a plebiscite should 
determine whether the provinces were to continue under Chile or 
return to Peru, the country winning the plebiscite being then 
obligated to pay the other 10,000,000 pesos. In 1884 Chile and 
Bolivia agreed to a truce by which the latter yielded to Chile for 
an indefinite period the province of Antofagasta — its only outlet 
to the sea. 

In the midst of hostilities Domingo Santa Maria succeeded to 
the presidency. While bringing the war to a close he also sulidued 
the Araucanian Indians. These successes in the north and south 
increa.sed the territory of the republic by a third. Within the 
five years of Santa Maria’s administration (1881-86) the public 
revenues more than doubled and continued to increa.se. The 
government, therefore, was able to meet all existing obligations, 
to encourage immigration and aid agriculture and mining--in 
short, to do everything except redeem its paper money. Tlie peso 
depreciated to about half its value ; prices rose accordingly Thi 
in a ])eriod of apparent national prosperity the masses of the 
people suffered greatly. 

More significant than fiscal i.ssues was the election pf an arch- 
bishop in Santiago — an act which revived the fervid' discus.sioT) 
of “theological reforms.” The authorities .secularized the cemc- 
terics and recognized civil marriage by law, but failed to bring 
about the separation of Church and State. At the same time 
congress extended individual guarantees, assumed the power 10 
override the president’s veto by a two-thirds vote, curtailed the 
powers of local officials, and established manhood suffrage. Yet 
the president, as before, intervened in the following election and 
despite prolonged opposition, secured the choice of his de.signaieu 
successor, Jose Manuel Balmaceda (1886-91). 

The new president was a reformer who showed a tendency to 
use autocratic methods. Yet at the outset he attempted to recon- 
cile his enemies and even jxjnnitted them to name the archbi.shop 
Substantial increases in the revenue, especially from the export 
lax on nitrates, enabled him to initiate a veritable “dissipatic * 
progress,” including commendable attention to educational af- 
fairs. Hie system of secondary and higher education had been 
revised under the law of 1S79. Medical instruction was now jir- 
proved and a pedagogical institute founded for the training of 
secondary' teachers. In fiscal affairs a more just system of taxation 
was introduced, a tribunal of accounts created, and part of the 
public debt paid. But the Government made no attempt to aban- 
don the system of paper money. It supplied the army and nan 
with better equipment and made efforts to encourage immigration. 

These improvements were accompanied by complaints of was 
fulness and of unnecessary increases in the civil service. At this 
period also occurred extensive strikes among the labourers. Hue 
in part to the depreciation of the currency and to the introduc- 
tion of workmen from abroad. 'TTiese conditions gave rise to a 
new iiarty — the Democrats. The old parties were thoroughly dis- 
organized and at outs with the executive, despite his conciliatorj’ 
attitude. Cabinets w'crc formed and dissolved mechanically. The 
president used his influence to elect new members to congrcs.x 
only to have them join the opposition. The real issue at .stake was 
the election of 1891, which Balmaceda, as usual, planned to domi- 
nate in favour of a friend. Congress attempted to checkmate the 
scheme by adjourning in 1890, without voting supplies. Balma- 
ceda thereupon selected a group of advisers headed by bis h- 
voured candidate and announced that he would collect taxes for 
1891 under the budget of the preceding year. This step was 
clearly illegal, but the president’s worst offence was his open chal- 
lenge to the aristocratic and clerical influences that had hitherto 
dominated the country. . 

His opponents, who comprised a majority of both houses 0 
congress, did not hesitate to declare themselves in revolt. Led^> 
the vice president of the senate and the president of the chamw 
of deputies and supported by the navy under Capt. Jorge Mon » 
they fled northward and established themselves at Iquique. vhi 
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j„g the revenues of the nitrate fields, they recruited an army from 
the lalKJurers and prepared to fight the dictatorial president. He 
ill turn declared Montt and his levies traitors and raised a force 
of 40,000 men to combat them. He filled up Congress with his 
supporters and directed an election in June, when his friend 
Claudio Vicuna was chosen to succeed him. He aroused further 
vindictive feeling by the execution in August of several youths 
belonging to leading families of the country. 

Meanwhile his enemies in the north sought to purchase a supply 
of arms in the United States. Their vessel, the “Itata,” evaded 
the American authorities, but after reaching Chile was forced to 
return without landing its cargo. The revolutionists finally ob- 
tained arms from Europe with which they met and defeated the 
Ualmacedists at Conc6n and then utterly overwhelmed them at 
piacilla. Their victory was largely due to the scattering of the 
president’s forces, to treachery in his ranks, and esf^ecially to the 
resentment inspired by his recent arbitrary course. Balmaceda 
abdicated on the evening of his defeat, took refuge in the Argen- 
tine legation and there, on the evening of Sept. 18, the last day 
of his administration, committed suicide. The contest had cost 
10.000 lives and had added materially to the public debt, but it 
apparently decided that Congress and not the president should 
ronirol the country. 

The Democratic Republic ( 1891 - 1924 )-— The triumphant 
fongressionalists speedily restored order and in November elected 
ihiir leader, Admiral Jorge Montt as president. The new presi- 
licnl |>roved a straight-forward, conciliatory official. He and his 
as.^()ciates extended amnesty to the greater part of their oppo- 
nents and assumed the debts contracted by both factions in the 
hill- contest. Then they proceeded to consolidate the pretentious 
p;irlianicntar>' regime for which they had contended. The Muni- 
ci[Kil Law of 1892 by which the victors hoped to provide more 
detiuitcly for local participation in affairs and to forestall further 
c,\t(utivc interference in elections, was accompanie d by a new law 
01 parliamentary Incompatibility, which prevented any one draw- 
ing .1 salary from the State from holding a legislative office and 
(Iclinitely shifted the control of elections from the executive to 
('ongrcjis. Political campaigns were henceforth carried on by 
pari\ groui)s. seven or more in number, whose leaders resided in 
the capital and directed the activities of their rcpre.sentatives in 
each of the communes into which the country was divided. 

These party groups now became mere personal followings, 
which could determine action only through precarious combina- 
tions. In presidential elections, however, the parties generally 
formed themselves into two general groups — the Alliance and the 
Coalition — of which the former embraced the more liberal clc- 
numts Yet there was nothing fixed in these combinations. In 
isqt) the Coalition carried the election of Federico Err^uriz, son 
of the former president, by a very narrow majority; in 1901 the 
vote went the other way in favour of (jermdn Riesco and swung 
hack again five years later. 

At this election in 1906 certain groups that were disgusted with 
sterile political combinations united to form a “National Union.” 
They proposed to bring about “administrative regeneration” in 
ihf government and fittingly chose as their candidate, Pedro 
Montt, son of the man whose earlier administration still suggested 
hw and stability. Although Montt had been defeated in 1901 the 
“National Union” now put him into office by an overwhelming 
niajority. But the new executive was unable to bring al)out the 
redemption of the currency and only after the greatest efforts was 
he authorized to start construction on the Longitudinal railway, 
the completion of the Transanffine railway in igio President 
Montt, accompanied by a brilliant entourage, journeyed to Buenos 
Aires, where the presidents of Argentina and Chile celebrated to- 
gether the common struggle for independence. In the midst of 
preparations for the return celebration in Santiago, the president 
ill and in August died while on his way to Europe. Montt’s 
successor also died in September, and Emiliano Figueroa, head of 
‘he cabinet, presided over the centennial festivities, and directed 
‘he cleclion for president, which took place a few days later 
Alter u prolonged contest within their parly the Liberals placed 
^ nomination Ram6n Barros Luco, a veteran publicist, whom 
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the Conservatives accepted and who was elected without opposi- 
tion; but this result did not insure administrative stability nor 
repress the growing influence of money. Cabinet changes occurred 
as frequently as before. 

Bribery, despite severe laws against it, replaced executive inter- 
vention as the controlling factor in all elections, and made proce- 
dure therein a matter of purchase and of fraud. 

In respect to international affairs the quarter century that fol- 
lowed the Civil War presents a more flattering record. The resent- 
ment aroused against the United States over the “Itata affair” led 
to the still more irritating “Baltimore incident,” which was finally 
settled by Chile’s offer of compensation. The Alsop claim, grow- 
ing out of the war with Bolivia, was finally arbitrated in 1911 by 
King (George V. With the turn of the century there was a re- 
currence of border quarrels with Argentina, in two regions — the 
Puna de Atacama in the north and the Patagonian area in the 
south. 

The former was settled in 1899 by arbitration of the U.S. minis- 
ter in Buenos Aires, but without appeasing popular agitation in 
cither country. In May 1902 the two countries signed treaties 
which provided for the arbitration of disputes between them, for 
naval equality during five years and for limitation of armaments. 
The last two points made this treaty a pioneer. Moreover each 
country was to remain neutral with re.spect to affairs upon the 
other’s coast. Some months later the British king, who had been 
a.skrd to arbitrate the dispute in Patagonia, announced his award, 
which proved to be a virtual division of the contested area. Thus 
was ended a controversy that had lasted more than a half century 
(1847-1902). 

In commemoration of this settlement the two nations later 
joined in erecting on their common boundary above the tunnel of 
the Trun.sandine railway the famus statue known as the “Christ 
of the Andes.” 

In 1904 Chile signed with Bolivia the pact of Santiago by which 
the former gained full sovereignty in the Atacama region. A 
secret article of the treaty assured Bolivia an outlet through 
Tacna-Arica. As a temporary substitute for this corridor Chile 
agreed to construct a railway from Arica to La Paz (which was 
comiileted in 1915) and in 1928 to turn over to Bolivia the portion 
in the latter’s terrilor>'. Meanwhile Bolivian goods were given 
free entry and shipment in bond at Arica. These arrangements 
created a better sentiment between the two peoples. Chile and 
Peru, however, could not agree upon terms for holding the plebi- 
scite under the treaty of Ancon. All attempts to arbitrate the 
question failed. Chile began, after 1908, to interpret the disputed 
clause as a disguised cession and in 1913 the two countries agreed 
to postpone for 20 years any further attempts to cany out its 
provisions. 

Through Chile’s understanding with Brazil and Argentina and 
through the participation of the three in the controversies between 
the United States and Mexico, the country gained marked prestige 
in Pan American affairs. 

The irredeemable paper money affected adversely the volume 
of trade, and caused a moratorium during the war scare of 1898. 
Industry which w^as checked by the Civil War showed a favour- 
able turn before the end of the century'. This process was hastened 
by the protective policy of the government and by its measures 
to encourage the colonization of the Magellan area and to develop 
its wool interests and gold washings. The financial crisis of 1907 
gave a set-back to industry, already suffering from the great earth- 
quake of 1 906. 

ITiese successive disasters, however, affected the country less 
than had at first been feared. 

The rise in the cost of living led to demands for increased sal- 
aries and wages — demands that in the case of workmen were not 
granted without frequent resort to strikes. A series of these in 
1905 terrorized Santiago and led to bloodshed. Serious disturb- 
ances also marked outbreaks at Iquique in 1907 and later in the 
coal fields of Lota. A few publicists now began to call attention 
to the misery and squalor that afflicted the Chilean masses and to 
the general lack of public sanitation. Agricultural labourers in 
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times of scarcity showed a tendency to migrate, especially to 
Argentina. Because of this continued public neglect the popula- 
tion of Chile failed to keep pace with its growth in wealth and 
productivity. 

A better situation obtained in cultural activities. A freer press 
supplied both books and periodicals to wider circles of readers. 
Primary instruction, both public and private, received fresh im- 
petus from new normal schools, while the Pedagogic Institute 
(founded in i88g) exerted a marked effect on secondary educa- 
tion. Progress was shown in the establishment of trade schools 
and in the betterment of professional instruction. A General 
Congress of Instruction, held in 1902, and a General Congress of 
Secondary Instruction held ten years later, greatly stimulated the 
production of didactic treatises and the development of a profes- 
.sional spirit. A reputable group of scientific writers and of his- 
torians, of litterateurs and of artists registered the intellectual and 
social advance of the country and with these cultured and zealous 
Church officials kept pace. 

In the presidential election of 1915 Chile was hampered both 
by disturbances caused by the World War and by local political 
strife. In spite of the unanimity that marked the choice of Barros 
Luco in 1910 and of his general conciliatory policy, partisan spirit 
showed itself in the intervening elections and forced numerous 
cabinet changes. Accordingly the Alliance and the Coalition now 
put forward separate candidates and thus precipitated an exciting 
campaign in which neither received an actual majority. Congress, 
with whom final decision rested, chose Juan Luis Sanfuentes, the 
candidate of the Coalition, who succeeded in reorganizing public 
administration, in improving the army and navy, in extending 
railroads, encouraging the commercial marine, constructing port 
works and public buildings, and beginning the National Library. 
These imijrovements were effected despite the grave financial and 
industrial depression that rested upon the country during the early 
months of the war, and despite cabinet changes and the later 
renewal of difficulties with Peru. 

Chile had already exiMsrienced some trouble in maintaining 
neutrality when Sanfuentes became president. The country was 
terribly affected by the loss of European markets. Prussian meth- 
ods in the army and German scholars among her educators, not to 
mention a thrifty German population in southern Chile and ex- 
tensive German bu.siness connections, inclined large .sections of 
the people to favour the Central Powers. In 1915 the German 
cruiser ‘"Dresden” was sunk by a British sc^uadron while sup- 
posedly interned in Chilean waters. England apologized for the 
affront and owing to the clever management of Agu.stin Edwards, 
the Chilean minister in London, .suffered no further trouble from 
the incident. Gradually as the war continued public opinion in 
Chile veered toward the Allies, but the Government maintained 
its neutrality and continued therein after the United States entered 
the struggle. Nor did the country fail to reap material rewards 
from the increase in its trade which in 1916 suqmssed that of any 
previous year and tw^o years later had still further doubled in 
amount. 

The difficulties of the war period were surpassed by those that 
followed the Armistice. Anti-Peruvian riots at Iquique and Anto- 
fagasta in 1918 caused the withdrawal of consular agents from 
both countries. In the following year Bolivia and Peru, encouraged 
by the attitude of President Wilson, talked of carrying their griev- 
ancc.s to Versailles or to Geneva. By 1920 Peru and ChUe were 
on the verge of hostilities. A coup d'Mat in Bolivia, where Chile 
was supposed to be exercising too much influence, relieved the 
situation, and left affairs in train for a more definite rapproche- 
ment the following year. In the first assembly of the League of 
Nations Chile gained an important chairmanship and in 1922, its 
delegate, Agustin Edwards, presided over the assembly. 

Post-war recovery was retarded by the slump in nitrate and the 
ensuing labour disturbances. In the midst of these difficulties 
occurred the memorable election of 1920. Arturo Alessandri, the 
candidate of the Liberal Alliance, had served with distinction in 
Congress and cabinet. He launched his candidacy in 1918 and 
based his platform on an extensive social program. This pre- 
cipitate act, typical of the man, increased his prestige as a candi- 


date. As representative of the middle classes and the labour 
groups, he covered the country in a veritable whirlwind cam- 
paign. At the election on June 25, 1920, it was announced that 
he had received 179 electoral votes to 175 for his opponent. 
Numerous charges of fraud, however, cast doubt up>on the re.sult. 
The canvass of the voters rested with congress, where each cham- 
ber favoured a different candidate. There was a demand for a 
special court of honour to determine the dispute. In the face of 
popular clamour, which culminated in a general strike, congrr«,N 
appomled the court and on tlie basis of its decision gave Alessandri 
177 valid votes against 176. The settling of the election by this 
method, probably saved the country from a revolutionar>* 
outbreak. 

In hLs message of June 1, 1921, President Alessandri outlined 
a program of political and social reform. He wished to improve 
the conditions of labour and the status of women; to decentralize 
administration, separate Church and State, change the parlia- 
mentary .system, establish executive responsibility, and elect (he 
president and vice president by popular vote. A split in the ranks 
of the Alliance (following a genera] election to the chamlier of 
deputies) added to the strength of the Conservative groups. In 
despair at his failure to overcome political oppo.sition and faced 
with adverse economic conditions Alessandri tendered his resig- 
nation Nov. 17, 192T, but vras persuaded to continue in office. 
Some slight betterment in the nitrate industry eased labdur con- 
ditions, while the adoption of a protocol for the arbitration of tin- 
Tacna-Arica dispute diverted attention from domestic difficulties 
The Fifth Pan American Congress, which was held at Santiago 
in April'knd May, 1923, served momentarily to distract attention 
from pressing local problems; but fiscal and business aft.iirs 
showed an alarming uncertainty that was further increased by 
continued manifestations of unrest among students and labourers. 
Parliamentary government in Chile seemed hopeless. 

Reform and Readjustments — ^At the beginning of 1924 af- 
fairs in Chile were in an alarming state of uncertainty. Unsuccess- 
ful attempts were made to modify by general party agreement the 
ineffective parliamentary system, to hold a fair election for mem* 
bers of congress, and to carry out the presidential program of 
reform. With the failure of these efforts, Alessandri determined 
at all cost to secure control of the reactionary senate. He per 
sonally took part in the campaign that preceded the March 
election and as a result of his intervention, coupled with an ev* 
tensive but as it proved unnecessary use of military pressure, he 
carried both houses of congress and for the first time seemed in 
a position to control public policy. 

Congress, however, failed to follow his urgings. The opponenfs 
of the administration plotted its overthrow. Unmindful of its in- 
creasing unpopularity congress, late in August, intensified the 
general unrest by proposing to pay its members. Thus it brought 
upon itself charges of gross selfishness as well as of general in- 
capacity. Army officers attended the sessions of the senate in 
token of disapproval and in reply to a demand for their punish- 
ment forced, on Sept. 5, the installation of a military junta to 
direct affairs. The president at first agreed to accept its super- 
vision in return for support of his program but soon resigned 
and left the country. The junta, presided over by General Luis 
Altamirano, dissolved congress with evident public approval, pro- 
posed some fiscal measures, and issued a few “decree-laws” in the 
way of reform. Then its members seemed to fall under reactionary 
influences. In Feb. 1925, a second coup directed by the 

younger army officers, dismissed Gen. Altamirano and his col- 
leagues and recalled Alessandri. A young cavalry officer, Major 
Carlos Ibanez, took a conspicuous part in this overturn. 

The recalled president received a delirious ovation. He had 
come back on condition that he be permitted to carry out his 
program for political and social reform. His way was smoothed 
by an agreement between the Conservative and Radical 
for the separation of Church and State. The decision in ih^ 
Tacna-Arica controversy, shortly handed down by President Cool- 
idge, also promised to strengthen his causfe. His first care was to 
prepare a new constitution. This task, after some consideration 0 
a convention, was turned over to a general committee— 
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picked, indeed, but fairly representing all shades of public opinion. 
A smaller committee, of which Alessandri was chairman, actually 
prepared the document, which was then submitted to popular 
vole along with an alternative proposal for a modified “parlia- 
mentary** system. The new pact, based on what may be termed 
“presidential” principles was overwhelmingly successful, although 
some political groups abstained from voting. 

I'he selection of the new executive caused further difficulty. 
An attempt to present a single candidate failed. Then Colonel 
Ibanez, who had been promoted and was then serving as minister 
of war, announced his candidacy, thereby disrupting the cabinet 
and forcing the president’s resignation. In silarm at the prospect 
of military domination most of the political factions came to a 
belated agreement upon Senor Emiliano Figueroa as a joint 
candidate. He triumphed at the polls although the leader put 
forward at the last moment by the more radical elements re- 
it ived a large vote in the capital and industrial centres. In Santi- 
ago a general strike followed the election but the acting president, 
Senor Barros Borgono, handled the situation firmly, and in Dec. 
Kjjs, turned the administration over to president-elect Figueroa. 

Each shifting authority of this tumultuous year furthered meas- 
uri*i> to rehabilitate finances. Unable to secure domestic agreement 
as to methods, the government finally invited Professor E. W. 
Kcnimerer, of Princeton university, and a group of associates, to 
study the situation. A decree-law of Sept. 1925, finally embodied 
ihf rc.^ulls of their investigation. This act. thoroughly revised the 
iisral system and created a national bank for the triple purpose 
of administering the finances of the government, of reducing 
gincral rate.s of interest, and of regulating the other banks of the 
vouiitry. Other decree-laws provided for extensive social legis- 
l.uion. including the regulation of labour conditions and of public 
liL'iilih. With the promi.se of greater stability under the new con- 
^ritution, Chile seemed destined to experience an important social 
:iik1 industrial advance. 

The new administration failed to meet expectations. For some 
months, indeed, Pre.sident Figueroa held together a meritorious 
(jbinet , hut the legislative factions could not keep from tinkering 
executive affairs The Tacna-Arica plebiscite did not ma- 
terialize and this failure rested heavily on the administration. 
Many features of the social program were premature and still 
other.s f)rovcd unpopular. No serious friction occurred over the 
ration of Church and State, because under agreement, the 
Government was to continue its ecclesiastical subsidies for five 
years lunger. The national revenues failed to respond to the 
strain resting upon them. 

Changes in 1926 in the ministry of foreign affairs and in that 
of finance failed to restore public confidence. The one (mint of 
stability in the midst of general uncertainty was the ministry of 
war, still directed by Colonel Ibanez. A general disruption in the 
cabinet, late in the year, made the colonel its head, without de- 
priving him, however, of his military control. This new position 
enabled him to establish a veritable dictatorship, under which 
CunscTva lives, Communists, Radicals, Liberals and Democrats 
were alike proscribed. By such measures he dominated congress 
and essayed to reform the judiciary, even proceeding to arrest, 
and finally to banish, the presiding judge of the supreme court, 
who was Resident Figueroa’s brother. 

Before this extreme measure was carried out the president 
himself quitted office. The executive duties thereby devolved upon 
Colonel Ibanez, who continued more openly but not less effectively 
his policy of administrative reform. In July 1937 an election 
was held which confirmed Ibdnez as President with virtually 
diriatorial powers. His administration rested upon a combination 
of military force and public largess. For a time, through bor- 
rowings afiroad, he was able to testow unexampled prosperity on 
iht* country. When in 1939 this source of income failed, the true 
lost of his power occurred. In May 1930, came the first pro- 
posal to reduce the budget, but it was not accepted. A succes- 
sion of ministers essayed the hoi>eless task of reducing expendi- 
lures, hut when the foreign credit ceased and the efforts to float 
lh(- nitrate industry likewise failed, the Ib&ficz administration 
niilitary repression came to an end in July 1931. 


Juan £st 4 ban Montero, a liberal law professor, took over temp- 
orary rule and, despite his protest, was formally elected presi- 
dent. He inherited a huge deficit from the preceding administra- 
tion, and faced such additional problems as unemployment, partial 
crop failure, and an abrupt drop in the revenues. When he 
proved unequal to the task for which he had been elected, a mili- 
tary revolution, fomented in the aviation school early in June 
1932, placed Carlos Davila in power. After a few days of kalei- 
doscopic political changes, he essayed a socialistic regime which 
in September came to an end through a second military revolution. 
Quarrels between military leaders led the president of the Su- 
preme Court to assume temporary civilian rule. He in turn was 
followed by Arturo Alessandri, former president of radical tend- 
encies, who now seemed the only hope of the Liberal-Con.servative 
elements. Chosen as chief executive in October, he assumed office 
in December, with a promise to restore the badly shattered 
political and economic reputation of the country. 

This promise he carried out with reasonable success during the 
next six years. He rigidly .suppressed sf>oradic attempts at in- 
surrection. Fiscal affairs were entrusted to Gustavo Ross as 
minister of finance. Within two years the latter had balanced 
the budget, reorganized Cosach by making it a general sales cor- 
poration, and W'as using the nitrate industry ^r international 
trade on a quota basis. By manipulating a portion of the proceeds 
from this industry, he arranged for token payments on the inter- 
est of the foreign debt and .sought to redeem the bonds at a frac- 
tion of their face value. This arrangement was accepted by 
Great Britain, but rejected by American, French, and Belgian 
creditors. In his five years of incumbency, however, Ross did 
much to restore Chile to a pay-as-you-go basis. 

The general economic situation gradually forced the country 
into a strongly nationalistic policy. Unable to accept adequate im- 
ports, the country turned to domestic production. The renewal 
of gold washings, further issues of paper money, better crops and 
better prices in time relieved unemployment. Foreign tradflfe- 
creased; public works, especially in the capital and larger cinR, 
helped to meet economic needs. In the midst of continued 
depression elsewhere, Chile develo|)cd a more adequate system of 
social and economic procedure. The Government encouraged a 
system of sanitation and public health that easily gave it leader- 
ship in Latin America. 

The year 1936 marked the 400th anniversary of Diego de Alma- 
gro's discover>' of Chile. It likewise reopened an era of political 
.strife. Alessandri had attempted to administer affairs with a 
cabinet repre.senting all the more conservative elements. The Rad- 
ical Party which had supported him in 1932 found itself divided 
into rightist and leftist factions. The leftist bloc in Congress 
attempted to force the ministers of interior and of defence to 
resign in Feb. 1936, but only succeeded in obstructing the pres- 
ident’s legislative program and in precipitating a general strike 
of railroad employees. This enabled the president to crush the 
opposition by suspending Congress, declaring martial law and 
arresting .some 600 members of the opposition. When normal pro- 
cedure was resumed, the president found himself confronted by a 
Popular Front, from which he tried to detach the Radicals by an 
offer of three cabinet posts, but they refused unless other left- 
ist parties were also given recognition. This refusal, coupled 
with frays between Socialist and Nazi groups, with demands for 
the resignation of the minister of finance, led Alessandri later in 
the year to ask for dictatorial powers on the pretext of sup- 
pressing Communism. This enabled him to gain the congressional 
election of 1937 by a small majority. The Republican militia, 
a volunteer force of 50,000 that had supported the Alessandri 
government for four years, was formally dissolved in July 1936, 
but reappeared in October as Accidn Nacional, definitely ple^d 
to oppose both Communism and Naziism. To meet the demands of 
radied elements, the Government suggested laws calling for a liv- 
ing wage to workmen, low cost dwelling projects, public works, 
and adult education. A surplus from 1935 and 1936 enabled the 
Government to make payments on the foreign debt. Resources 
mounted, but not so fast as public expenditures or the living cost. 

The congressional election of 1937 was but the preliminary 
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skirmish to the presidential dection of 1938. The Radicals, hold- 
ing the key to the situation, attempted to hold seats in the right- 
ist cabinet and at the same time adhere to the leftist program. 
Minister Ross resigned his cabinet post in order to force them 
out of the ministry and to prepare for his own campaign as 
the Conservative candidate. 

Alcssandri perforce had to carry on with a cabinet wholly right- 
ist, made up of Conservatives, Liberals and Democrats. As a 
precautionary measure, the government, on April to, 1937, banned 
Nazi mass meetings or parades. Ex-President Ibanez returned 
from exile and after some uncertain manoeuvres, became the can- 
didate of the Nacista group. The leftists at first were inclined to 
sup^xirt Co). Marmaduke Grove, a socialistic leader in the tem- 
pestuous days of 1932, but after bringing the middle-class Radicals 
into the Popular Front, accepted Pedro Aguirre Cerda, a capitalist 
and educational leader of moderate social views, as their candidate. 

The election of 1938 was marked by bitter discussion, accom- 
panied by resort to violence. Ross was charged with using his po- 
sition as president of the Nitrate Sales cor()oration to close the 
plants and scatter the labourers so as to keep them from voting. 
A scene of disorder, marked by the wild pistol shot of a Nazi 
member, greeted President Alessandri when in May he delivered 
his last annual message before both houses of congress. The ar- 
rest and punishment of this member further alienated the leftist 
groups. Weeks later some young Nazis attempted to seize build- 
ings near the presidential palace, but were quickly subdued with 
considerable loss of life. Their leader, Deputy J. Gonzdlez von 
Marees, received a 20-yr. prison sentence. (W. H. Hs.; I. J. C.) 

Ibanez was also arrested, but he was released just before the 
election and left Chile. Aguirre Cerda was elected by a margin of 
4,11 T out of 443,525 votes cast and was inaugurated on Dec. 24. 
The president’s first official act was to pardon Gonzdlez von 
Mardes, presumably for the .support that the Nacista had thrown 
toi^Popular Front ticket late in the campaign. Ibanez returned 
t^Hkiago Dec. 31 and was welcomed by uniformed Nacista. In 
ffl^939 an unsuccessful coup was led by Gen. Ariosto Herrera 
and Ibanez, who had been considered a government adherent. 

The government’s constructive program was soon seriously in- 
terrupted by the disastrous earthquake of Jan. 24, 1939, and by 
domestic political opposition, llie greatest specific achievements 
were in improved housing. 

'Chile promptly declared its neutrality in World War II, and par- 
ticipated in the first in ter- American foreign ministers’ conference 
at Panamd in September and October 1939. 

When President Aguirre Cerda became seriously ill in Nov. 1941, 
Jerdnimo Mdndez, little-known president of the Radical party, was 
named interior minister, and when Aguirre Cerda temporarily with- 
drew he became acting president. President Aguirre Cer^ died 
Nov. 25, 1941. 

In the Feb. 7942 pTe.sidential elections, Juan Antonio Rios, 
Radical party candidate, won an easy victory; Ibanez was second. 

Rios’ Administration^ — ^Rios was inaugurated on April 1 for 
a six-year term. He did not immediately change the policy of 
neutrality, but congressional debates on it became intense. So- 
cialists were especially active anti-noninterventionists. A great 
uproar followed the charge made by U.S. Undersecretary of State 
Sumner Welles on Oct. 8, 1942, that two Latin-American countries 
(unnamed but interpreted as Chile and Argentina) were used as 
bases of axis activities. The government began a campaign against 
axis .spies, and broke with the axis powers on Jan. 20, 1943, leaving 
Argentina as the only American republic maintaining relations. 
Chile continued, however, to maintain friendly relations with Ar- 
gentina, and on March 3, 1944, became the first government to 
recognize the revolutionary Argentine government headed by Gen. 
Edelmiro Farrell. 

Delmtcs in the congress in Feb. 194^ over Chiie*.s war status led 
Prr.sidcnt Rios to assert on Feb. 14 that Chile recognized a .slate of 
belligerency with Japan but not with Germany because “that nation 
is defeated.” Amba.ssador Marcia) Mora .signed the United Nations 
pact for Chile at Washington, D.C., on Feb. 14. The .senate and the 
chamber of deputies, on April s and ii, respectively, approved a 
declaration of war, and the president and his cabinet signed it April ii. 
Ill health forced Rios to withdraw from active participation in the 
government on Jan. X7i 1946. In the election of Sept. 4, 1946, Gabriel 


Gonzdlez Videla won and congress accordingly confirmed his elecUon 

Gonzalez’ government on Oct. 21, 1947. severed diplomatic relations 
with the Soviet Union, charging inspiration of communist unrest anionu 
the coal miners, and on June 22, 1948, a long-fought measure outlaw- 
ing the Communist party became law. 

Return of Ibanez.— In Oct. 1952 Gen. Carlos Ibdfiez del Campo, 
the former president whose administration had been based on virtually 
dictatorial powers, was named president by congress, since no taiidi 
date in the September election of that year had an absolute maj(»ritv 
Congress in Feb. 1953 voted the president extraordinary enincunic 
and administrative powers to facilitate his struggle against inflation 
and his program for reorganization of the government. Despite these 
measures, the first half of Ibanez* six-year term was characterized h\ 
excessive ministerial instability and persistently rising inflation, ihj. 
latter complicated by labour difficulties. Partially because of the 
narrow majority and the unpredictability of the administration's 
parliiimentary support —the Agrarian Labor jiarty was aUme anions 
the major groiip.s backing the president — Ibanez found it necessary to 
reorganize his cabinet no fewer than ten times before the end of 
On the labour front, martial law wa.s declared in July 1935, when ihf. 
country wiis virtually paralyzed by a transport and communication 
wtirkers’ strike.’ Inflation-inspired demands for wage increases rangiinr 
between bo7e and ioo7v touched off a wave of .strikes at its peak in 
August, with about 5^,000 workers enforcing stoppages. BramhnK 
many of these as illegal, the government imprisoned about 1,000 
strikers. 
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CHILEAN CIVIL WAR (1891). The Chilean civil war 
crew out of political dissensions between the president of (^Thile, 

J M. Balmaceda, and his congress (see Chile: History), and 
hrtran in Jan. 1891. On the 6th, at Valparaiso, the political leaders 
oi the Congressional Party went on board the ironclad “Blanco 
Kn» ;il:i(l:i,” and Capt. Jorge Montt of that ve.ssel hoisted a broad 
pcniKint as commodore of the Congressional fleet. Preparations 
iMfl long been made for the naval pronunciamiento, and in the end 
hut few ves.sels of the Chilean navy adhered to the cause of the 
Mici.ilor” Balmaceda. Bui amongst these were two new and fast 
torpedo gunboats, “Almirante Condcll” and “Almirante Lynch,” 
ai ’ ill European dockyards (incomplete) lay the most powerful 
vi^M-l of the navy, the “Arturo Prat” and two fast cruisers. If 
thisc were secured by the Balmacedists the naval supremacy of 
ihr iongress would be seriously challenged. The rank and file of 
thi' Jinny remained faithful to the executive, and thus in the early 
part tif the war the “Gobernistas,” speaking broadly, possessed an 
ariin without a fleet, the congress a fleet without an army. Bal- 
miiccdji hoped to create a navy; the congre.ss took steps to recruit 
an army by taking its sympathizers on board the fleet. The first 
^h(jt was fired, on Jan. 16, by the “Blanco” at the Valparaiso 
baiu ric.s, and landing parties from the war 5 hii>s engaged small 
panic', of Government troops at various places during Januaty 
and (•Vl)niary. The dictator’s principal forces were .stationed in 
ainj about Iquique, Coquimbo, Valparaiso, Santiago and Con- 
cepcion. The trooiis at Iquique and Coquimbo were necessarily 
iMtlitctl from the rest and from each other, and military opera- 
tions l)(‘gan, as in the campaign of 1879 'n quarter, with a 
Oivjil descent upon Pisagua followed liy an advance inland to 
bolorrs. The Congressional forces failed at first to make good 
their footing (Jan. 16-23), but, though defeated in two or three 
iiti(»n.s. they brought off many recruits and a quantity of muni- 
tions (»f war. On the 26th they retook Pisagua, and on Feb. 15, 
the Itjiirnacedist commander, Eulogio Robles, who offered battle in 

I the expectation of receiving reinforcements from Tacna, was 
coir.pictely defeated on the old battle-field of San Francisco, 
l^oblcv tell back along the railway, called up troops from Iquique, 
and bent the invaders at Haura on the 17th, but Iquique in the 
nuanwhile fell to the Congressional fleet on the i6th. The Pisagua 
of o|)crations was at once abandoned, and the military forces 
nf the congress were moved by sea to Iquique, whence, under 
Jt' { oiumand of Col. Estanislao Del Canto, they started inland. 

l)aftle of Pozo Almonte, fought on March 7, was desperately 
Jnniestcd, but Del Canto was superior in number, and Robles was 
nnnsoii killed and his army dispersed. After this the other Balma* 
troops in the north gave up the struggle. Some were driven 
into 1 ‘iTu, others into Bolivia, and one column made a laborious 
from Calama to Santiago, in the course of which it twice 
®i>s.sed the main c^n of the Andes. 


prosecuted the war vigorously, and by the end of April the whole 
country, from the Peruvian border to the outposts of the Balma- 
cedists at Coquimbo and La Serena, was in the hands of the 
^'rebels.” The Junta now began the formation of a properly 
organized army for the next campaign, which, it was believed 
universally on both sides, would be directed against Coquimbo. 
But in a few months the arrival of the new ships from Europe 
would reopen the struggle for command of the sea. The Con- 
gressional Party could no longer aim at a methodical conquest 
of successive provinces, but was compelled to attempt to crush 
the dictator at a blow. Where this blow was to fall was not 
decided up to the last moment, but the instrument which was to 
deliver it was prepared with all the care possible under the circum- 
stances. Del Canto was made commander-in-chief, and an ez- 
Prussian officer, Emil Korner, chief of staff. Balmaceda could only 
wait upon events, but he prepared his forces as best he was able, 
and his torpederas constantly harried the Congressional navy. By 
the end of July Del Canto and Korner had done their work as well 
as time permitted, and early in August the troops prepared to 
embark, not for Coquimbo, but for Valparaiso itself. 

The expedition by sea was admirably managed, and Quinteros, 
north of Valparaiso and not many miles out of range of its 
batteries was occupied on Aug. 20, 1891. Balmaceda was sur- 
prised, but acted promptly. The first battle was fought on the 
Aconcagua at Conc6n on the 21st. The eager infantry of the 
Congressional army forced the passage of the river and stormed 
the heights held by the Gobemistas. The killed and wounded of 
the Balmacedists numbered 1,600, and nearly all the prisoners, 
about 1,500 men, enrolled themselves in the rebel army, which thus 
more than made good its loss of 1,000 killed and wounded. The 
victors pressed on towards Valparaiso, but were soon brought up 
by the strong fortified position of the Balmacedist Gen. Barbosa at 
Vina del Mar, whither Balmaceda hurried up all available troops 
from Valparaiso and Santiago, and even from Concepcidn. Del 
Canto and Korner now resolved on a daring step. Supplies of aff 
kinds were brought up from Quinteros to the front, and on Aug. 24, 
the army abandoned its line of communications and marched in- 
land. The flank march was conducted with great skill, little opposi- 
tion was encountered, and the rebels finally appeared to the south- 
east of Valparaiso. Here, on the 28th, took place the decisive 
battle of La riacilla. The splendid fighting qualities of the Con- 
gressional troops and the superior generalship of their leaders 
prevailed in the end over every obstacle. The Government army 
was practically annihilated. Valparaiso was occupied the same 
evening and Santiago soon afterwards. There was no further 
fighting, for so great was the effect of the battles of Conc6n and 
La Placilla that even the Coquimbo troops surrendered without 
firing a shot. 

Bibliography. — ^Lieut. Scars and Ensign Wells, U.S.N., The Chiteam 
Revolution of iSgj (Office of Naval Intelligence, Washington, 1893) ; 
The Capture of Valparaiso, 1891 (Intelligence Department, War Office, 
London, 1892) ; H. Kunz, Taktische Beispiek aus den Kriegen der 
neueitrn Zeit; der Burgerkrkg in Chile (1901); Revista MUitar de 
Chile (Feb.-March 1892) ; Sir W. Laird Clowes, Four Modem Naval 
Campaigns (1902) ; M. H. Hervey, Dark Days in Chile; an Account of 
the Revolution of 1891 (1892) ; F. Velasco, La Revoluddn de 1891 
(1914) ; and C. Mondiola Gana, Pdginas de la Guerra Civil de 1891 
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CHILE-PERUVIAN WAR (1879-82). The proximate 
cause of this war was the seizure, by the authorities of Bolivia, 
of the effects of the Chilean Nitrate Company at Antofagasta, 
then part of the Bolivian Province of Atacama. The first act of 
hostility was the despatch of 500 soldiers to protect Chilean in- 
terests at Antofagasta. This force, under Col. Sotomayor, landed 
and marched inland; the only resistance encountered was at 
Calama on the river Loa, where a handful of newly raised militia 
was routed (March 23, 1879). About the same time Chilean war- 
diips occupied Cobija and Tocopilla, and Sotoma}^, after hia 
victory at Calama, marched to the latter port. Bolivia had de- 
clared war on March i, but Peru not till April 5: this delay gave 
the Chileans time to occupy every port on the Bolivian coast. 
Thus the Chilean admiral was able to proceed at once to the 
blockade of the southern ports of Peru, and in particular Iquique;, 
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where there took place the first naval action of the war. On 
May 21, the Chilean sloop '"Esmeralda” and the gunboat "Cova- 
donga” — ^both small and weak ships— engaged the Peruvian heavy 
ironclads “Huascar” and "Indcpendencia.” After a hot fight the 
‘"Huascar” sank the "Esmeralda,” but Carlos Condell in the 
"Covadonga” manoeuvred the "Indcpendencia” aground and 
shelled her into a complete wreck. The Chileans now gave up the 
blockade and concentrated all their efforts on the destruction of 
the "Huascar,” while the allies organized a held army in the neigh- 
bourhood of Tacna and a large Chilean force assembled at Anto- 
fagasta. 

On Oct. 8, 1879, the "Huascar” was brought to action off An- 
gamos by the "Blanco Encalada,” and the "Almirante Cochrane.” 
Although hopelessly outmatched the "Huascar” made a brave 
fight. When she finally surrendered she had but one gun left in 
action, her fourth commander and three-quarters of her crew were 
killed and wounded, and the steering-gear had been shot away. 
The Peruvian navy had now ceased to exist. The Chileans resumed 
the blockade, and more active operations were soon undertaken. 
The whole force of the allies was about 20,000 men, scattered 
along the seaboard of Peru. The Chileans on the other hand had 
a striking force of 16,000 men in the neighbourhood of An- 
tofagasta, and of this nearly half was embarked for Pisagua on 
Oct. 26. The expeditionary force landed, in the face of con- 
siderable opposition, on Nov. 2, and captured Pisagua. From 
Pisagua the Peru\dans and Bolivians fell back along the railway 
to their reinforcements, and when some 10,000 men had been 
collected they moved forward to attack the Chilean position of 
San Francisco near Dolores station (Nov. 19). In the end the 
Chileans were victorious, but their only material gain was the 
possession of Iquique and the retreat of the allies, who fell back 
inland towards Tarapacd. The tardy pursuit of the Chileans 
ended in the battle of Tarapacd on the 27th, in which more men 
were killed than were wounded, the Chileans suffering a complete 
defeat. For some inexplicable reason the allies made no use of 
their victory, continued to retreat and left the Chileans in com- 
plete possession of the Tarapacd region. With this the campaign 
of 1879 ended. Chile had taken possession of the Bolivian sea- 
board and of the Peruvian province of Tarapacd, and had 
destroyed the hostile navy. 

The objective of the Chileans in the second campaign was the 
Province of Tacna and the held force of the allies at Tacna and 
Arica. The invasion was again carried out by sea, and 12,000 
Chileans were landed at Pacocha (Ylo), far to the north of Arica. 
Careful preparations were made for a desert march, and on March 
12, 1880, the advanced corps started inland for Moquegua, which 
was occupied on the 20th. Near Moquegua the Peruvians, some 
9,000 strong, took up an unusually strong position in the dehle 
of Cuesta de los Angeles. But the great numerical superiority of 
the assailants enabled them to turn the flanks and press the front 
of the Peruvian position, and after a severe struggle the defence 
collapsed (March 22). In April the army began its advance south- 
ward from Moquegua to Tacna. Arica was also watched, and the 
blockade was extended north of Lima. The land campaign bad 
in the meanwhile culminated in the battle of Tacna (May 26), 
in which the Chileans attacked at first in several disconnected 
bodies, and suffered severely until all their forces came on the 
field. Then a combined advance carried all before it. The allies 
engaged under Gen. Narclso Campero, the new president of Bo- 
livia, lost nearly 3,000 men, and the Chileans, commanded by 
Manuel Baquedano, lost 2,coo out of 8,500 on the field. The de- 
feated army was completely dissolved, and it only remained for 
the Chileans to march on Arica from the land side. The navy 
co-operated with its long-range guns, on June 7 a general assault 
was made, and before nightfall the whole of the defences were 
in the hands of the Chileans. Their second campaign had given 
them entire possession of another strip of Peru (from Pisagua to 
Ylo), and they had shown themselves greatly superior, both in 
courage and leadership, to their opponents. 

The Chilean army was reorganized during the summer, and pre- 
pared fdr ita next operation, this time against Lima itself. Gen. 
Baquedano was in command. The leading troops disembarked at 


Pisco on Nov. 18, 1880, and the whole army was ready to move 
against the defences of Lima six weeks later. These defences 
consisted of two distinct positions, Chorrillos and Miraflores, the 
latter being about 4,000 yd. outside Lima. The first line of de- 
fence was attacked by Baquedano on Jan. 13, 1881. The de- 
fenders had 22,000 men in the lines, the Chileans engaged about 
24,000. The battle of Chorrillos ended in the complete defeat of 
the Peruvians, less than a quarter of whose army rallied behind 
the Miraflores defences. Two days later took place the battle 
of Miraflores. Here the defences were very strong and the action 
began with a daring counter-attack by some Peruvians. Neither 
party had intended to fight a battle, for negotiations were in 
progress, but the action quickly became general. Its result was 
as before, the complete dissolution of the defending army. Lima 
incapable of defence, was occupied by the invaders on the 17th’ 
and on the x8th Callao surrendered. The resistance of the Peru- 
vians was so far broken that Chile left only a small army of occu- 
pation to deal with the remnants of their army. The last engage- 
ment took place at Caxacamara in Sept. 1882, when the Perurians 
won an unimportant success. 

Bibliography. — ^T. B. M. Mason, The War on the Pacific Coast 
1870-1881 (U.S. Office of Naval Intelligence, 1883) ; Capt. Chateau.* 
minois (trans.), Mimoire du Ministre de la Guerre du Chili sw la 
guerre Chilo-PeruvUnne (1882) ; Barros Arana, Hist, de la guerre du 
Pacifique (1884) ; Sir W. Laird Clowes, Four Modern Naval Qm- 
paigns (1902) ; R. Markham, The War betyueen Peru and Chile (i88j) ; 
Pascual Ahumada y Moreno, Guerra del Pacifico, Recofiladon Com- 
pleta de Todos los Documentos Oficiales, Correspondencta, etc. (igg^- 
89) ; I. Santa Maria, Guerra del Pacifico (1Q19) ; C. V. C. Varigny, la 
Guerra del Pacifico (1922) ; Gonzalo Bulnes, Chile and Peru; ike 
Causes of the War of 187Q (1920). 

CHILI or Chile, the pods of several kinds of peppers, notably 
the capsicum, used as a condiment. A dish of meat and beans, 
called chili con came, highly flavoured with chili, is popular in 
the United States; it is generally, though erroneously, believed to 
have originated in Mexico. In tropical countries chilies are used 
in many ways to flavour foods. 

CH3DLIA (Kxliya), a town formerly in Bessarabia, Rum., in 
the department of Ismail, on the Chilia branch of the Danube. 
Pop. (1930) 17,049. Anciently known as Chilia, Chele or Lycos- 
tomium, it was a place of banishment for Byzantine political dignitaries 
in the I2th-i3th centuries, a Genoese trading settlement 1381-140.^ 
then Walachian, Moldavian and Hungarian, It was taken by Turkey in 
1484, by Russia in 1812 and by Rumania in 1918. Ceded with Bessa- 
rabia to the U.S.S.R. in June 1940, it was regained by Rumania during 
the axis attack on the IJ.S.S.R. in 1941. Tn 1947 it was returned to 
the Izmail oblast, Ukrainian S.S.R. The official name is Kiliya. 

CHILIASlif, the belief that Christ will return to reign for a 
thousand years (from Gr. a thousand), the 

doctrine of the Millennium (q.v.). 

CEnOliLAN, a city and the capital of the province of Nuble, 
in the southern part of central Chile, 246 mi. by rail south-south- 
west of Santiago and about 56 mi. direct (108 by rail) northeast 
of Concepcidn. Pop. (1952) 52,576. Chilldn is one of the most 
active commercial cities of central Chile, and is surrounded by a 
rich agricultural and grazing country. Chilldn was founded by 
Ruiz de Gamboa in 1580. Its present site was chosen in 1836. 
The original site, known as Chilldn Viejo, was the birthplace 
of the liberator, Bernardo O'Higgins. ChUldn was severely dam- 
aged by an earthquake in 1939. The hot sulphur springs of Chil- 
ldn, known since x66o, are about 45 mi. east-southeast. They 
issue from the flanks of the Volcdn Viejo, about 7,000 ft. above 
sea level. The highest temperature of the water issuing from 
the.se springs is a little over 135®. The principal volcanoes of the 
Chilldn group are the Nevado (9,528 ft.) and the Viejo. 
a two-century repose, Nevado de Chilli erupted violently in 
1861 and 1864 and slightly in later years. 

CHILL HAItDENINGi the process of hardening the surface 
of a metal by rapidly cooling it while it is molten or at a ve^ 
high temperature. Usually the chilling is done by plunging the 
object in a bath of water or oil. In the case of railway and other 
wagon and car wheels, a "chill mould” is used, consisting of a 
sand mould with the outer part (which forms the rim) made ol 
cast iron. When the wheel is cast, the rim cools very rapidly b^ 
cause the iron part of the mould absorbs and conducts away the 
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heat from it, and the consequent chilling hardens the rim. Chill 
haidening is sometimes combined with case hardening. {See 
Bounding; Case Hardening; Iron and Steel.) 

CHILLIANWALLA, a village of British India in the Pun- 
jab. situated on the left bank of Uie river Jheium, about 85 mi. 
X.W. of Lahore. It is memorable as the scene of a battle on 
Jan. 13. 1849, between a British force commanded by Lord 
Gough and the Sikh army under Sher Singh. The loss of the 
Sikhs was estimated at 4,000, while that of the British in killed 
and wounded amounted to 2,800, of whom nearly 1,000 were 
Europeans and 89 were British and 43 native officers. An obelisk 
erei ted at Chillianwalla by the British government preserves the 
names of those who fell. {See Sikh Wars.) 

CHILLICOTHE, a city of northern Missouri, U.S., on the 
Grand river, 80 mi. N.E. of Kansas City; the county seat of Liv- 
ingston county. It is on federal highways 36 and 65 and is 
ser\'ed by the Burlington, the Chicago, Milwaukee, St. Paul and 
Pacific, and the Wabash railways and by bus lines; it has a mu- 
nicipal airport. Pop. (1950) 8,649. Coal and limestone abound 
in the vicinity, and much livestock is raised. The city has vari- 
ous manufacturing industries, and is one of the principal assem- 
bling i)oints for dairy products in the state. The state industrial 
school for girls and a business college are there. 

Chillicothe was settled about 1830. The town was laid out in 
1^37 on land granted by the federal government, and the city 
was incorporated in 1855. A famous tavern of the *505, kept by 
•'I'nde Johnny” Graves, is now a beautiful private residence. A 
tablet on the county courthouse commemorates the death, in 
186S, of Nelson Kneass, composer of the music for “Ben Bolt,” 
wIkj drifted there with a travelling theatrical troupe. 

CHILLICOTHE, a city of Ohio, U.S., on the Scioto river, 
mi. S. of Columbus; the county seat of Ross county. It is on 
federal highways 23, 35 and 50, and is .served by the Baltimore 
and Ohio and the Norfolk and Western railways. Pop. (1950) 
JO.121. It is the trade centre of a rich agricultural region. The 
ciiy has railway repair shops, paper mills, a shoe manufacturing 
industry and an aluminum fabricating industry. There are ancient 
mounds (Mound City Group National monument) 4 mi. north. 
Chillicothe was founded in 1796. On the Camp Sherman site 
uf 1014-18 are a veterans’ hospital and a federal reformatory. 
Chillicothe was the capital of the Northwest territory in 1800-03, 
and the capital of Ohio in 1803-10 and 1812-16. 

CHILLINGWORTH, WILLIAM (1602-1644), English 
divine, was born at Oxford in Oct. 1602. He was persuaded by a 
Jesuit to embrace Catholicism and went to study at the Jesuit col- 
lege at Douai. After a short stay, however, he left Douai in 1631 
and returned to Oxford. On grounds of Scripture and reason he at 
length declared for Protestantism but declined a preferment of- 
icred to him in 1635. His principal work was The Religion of 
Protestants a Safe Way to Salvation (1637). 

CHILLIWACK, an incorporated city of British Columbia, 
Can., on the Fraser river, 70 mi. E. of Vancouver. Pop. (1951) 
5.663. It is on the trans-Canada highway, is served by the Cana- 
dian National railways and is connected by ferry with Harrison 
Mills on the Canadian Pacific line. Sawmilling and limber manu- 
factures, canning, mineral water and dairy produce works are of 
importance. The fertile district east and west of the city, incorpo- 
mtfd as the municipality of Chilliwack (pop., 1951, 13,677), is 
devoted chiefly to hop culture, dairy farming and small fruit grow- 
mg. and has been extended by the drainage of Sumas lake (30,000 
at.;. 

CHILOE, a province of southern Chile, and also the name of 
island off Uie Chilean coast forming part of the province. 
The province (area 9,052 sq.mi., pop., 1951, 9S1893) « 

P^sed of numerous islands and a section of the mainland which 
border on the gulfs of Ancud and Corcovado. The mainland por- 
jjon of the province is extremely nigged and is virtually unin- 
^hited. such colonies, towns and Indian settlements as there axe 
principally on the island of Chilo6. The island, which is 
some 90 mi. long by 35 xni. wide, lies within the temperate rain- 
orest belt of South Chile, where frosts are rare, summers are cool, 
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and rainfall is abundant throughout the year. Both the coast 
range of western Chilo6 and the rolling plains of the east are 
heavily forested with large evergreens (mostly broad-leaved) 
such as alerce, roble, ciprSs, cinnamon trees and filberts. For 
four centuries these dense forests, which are too wet to be burned, 
have provided an effective barrier to the majority of white set- 
tlers who have tried to clear the land for cultivation and pastur- 
age. Logging operations have never been developed on an exten- 
sive commercial scale, and most of the timber that is cut is 
consumed locally. Ancud, the capital of the province (pop. 4,327 
in 1940), is situated at the N. end of the island on the sheltered 
bay of San Carlos. Castro, the oldest and only other sizable town 
in the province (pop. 4,786 in 1940), is on the eastern shore of the 
island, 55 mi. S.E. of Ancud by rail. 

CHILON, of Sparta, son of Damagetus, one of the Seven 
Sages of Greece, flourished about the beginning of the 6th century 
B.c. In 560 (or 556) he acted as ephor, an office which he is even 
said to have founded. According to Chilon, the great virtue of 
man was prudence, or well-grounded judgment as to future events. 

A collection of the sayings attributed to him will be found in F. W. 
Mullach, Fragtnenia Philosophorum Graecorum, i; see Herodotus, i, 
69; Diogenes Laertius i, 68; Pausanias iii, 16, x, 24. 

CHILPERIC, the name of two Merovingian Frankish kings. 

Chilperic I (d. 584) was one of the sons of Clotaire I. On 
his father’s death in 561, fearing that, as he was illegitimate, his 
brothers would deprive him of his share of the patrimony, he 
seized the royal treasure at Bemy and entered Paris, prepared 
to bargain. The resulting division of the patrimony gave Chilperic 
the old Salian territories of the modem Picardy, Flanders and 
Hainaut; this included Soissons. When Charibert died in 567, 
Chilperic’s share of his property Included lands and cities in the 
west and in Aquitaine. Distrust of his brothers, fear for his in- 
secure eastern frontier and the perpetual need of land and treasure 
for his followers caused Chilperic to attack Sigebert’s town of 
Reims. There followed a series of campaigns in which Reims and 
Soissons were the key points. Sigebert’s marriage to the Visigothic 
princess Brunhilda (Brunechildis), daughter of King Athanagild, 
seemed to endanger Chilperic’s possessions in Aquitaine; so Chil- 
peric put away his wife and married Galswintha, Atltonagild’s 
elder daughter. This prudent step angered his followers, who 
hated the Arlan Visigoths. Galswintha was shortly murdered, to 
be replaced by Chilperic’s former mistress, Fredegond (g.v.) . This 
lady was Gregory of Tours’s pet aversion, but Chilperic’s subjects 
seemed to prefer her to her predecessor. The consequent ven- 
detta with Sigebert and Brunhilda, in which Guntram of Burgundy 
acted occasionally as arbitrator, lasted, almost without pause, for 
40 years and was castigated by Gregory of Tours as beUa dviUa. 
kitjei Sigebert’s murder in 575, Chilperic became effectively mas- 
ter of the regnum Francorum. The Visigothic king Leovigild 
sought the hand of his daughter Riguntliis for his heir Reccared. 
Chilperic was assassinated near CheUes in 584. 

Chilperic was naturally ferocious and appeared to Gregory of 
Tours as the Nero and the Herod of his time. But he was the 
ablest and most interesting of the grandsons of Clovis. As a 
bastard he had to fight for his existence; yet, a builder of circuses, 
he seems to have had ideas about a king’s duties that were Roman 
or Byzantine rather than Germanic. His fiscal measures were 
vigorous and provoked the hatred of the church (which suffered 
from them). His court circle had something more than preten- 
sions to culture; it appreciated poetry and even theological discus- 
sion. Chilperic held his own views on the doctrine of the Trinity 
and revised the Latin alphabet to suit his tastes. It is a pity that 
our sources allow us to get no nearer to the motives of his wild, 
unhappy career. 

Chilperic II (d. 720), son of Childeric II, was already middle- 
aged when, in 715, he was taken from a monastery to become 
king of Neustria, his name being changed from Daniel. He ap- 
pears to have been the tool of Ragenfrid, his mayor of the palace; 
and after Ragenfrid’s defeat by Charles Martel and the Austrasi- 
ans, Chilperic fell into the hands of Odo of Aquitaine, who, him- 
self defeated, surrendered him to Charles. On the death of Clo- 
taire IV of Austrasia in 719, Chilperic became king over the whole 
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regtum Prancorum. Charters were issued in his name, and from 
these the abbey of St. Denis was a notable beneficiary. 

(J. M. W-H.) 

CHILTERN HILLS, a range of chalk hills in England extend- 
ing from southwest to northeast through parts of Oxfordshire, 
Buckinghamshire, Hertfordshire and Bedfordshire. Considerable 
areas are cared ior by the National trust. The Chilterns form a 
well-marked escarpment facing northwestward, with a long south- 
eastern slope, and run from the lliames in the neighbourhood of 
Goring to the headwaters of its tributary the Lea between Dun- 
stable and Hitchin, the crest line between these two points being 
about 55 mi. These hills are part of a larger chalk system, con- 
tinuing the line of the White Horse hills from Berkshire, and 
themselves continued eastward by the East Anglian ridge, a series 
which represents the edge of the chalk rising from beneath the 
Eocene deposits of the London basin. The greatest elevation in 
the Chilterns is between Watlington and I'ring, where they reach 
800-900 ft. Toward the Thames gap to the west the elevation 
falls away only a little, but eastward the East Anglian ridge seldom 
exceeds 500 ft. Several passes through the Chilterns are used by 
roads and railways converging on London. The hills were for- 
merly covered with bccch, which is still the characteristic growth 
and the main raw material of the chair and furniture manufactures 
of High Wycombe. 

CHILTERN HUNDREDS. An old principle of English 
parliamentary law declared that a member of the house of com- 
mons, once duly chosen, could not resign his seat. This rule was 
a relic of the days when the local gentry had to be com|)elled to 
serve in parliament. The only method, therefore, of avoiding the 
rule came to be by accepting an office of profit from the crown, 
a statute of 1707 enacting that every member accepting an office 
of profit from the crown should thereby vacate his seat, but 
should be capable of re-election, unless the office in question had 
been created since 1705, or had been otherwise declared to dis- 
qualify for a seat in parliament. Before this time the only course 
open to a member desiring to resign was to fx^tition the hou.se 
for its leave, but except in cases of incurable ill-health, the house 
always refused it. Among the posts of profit held by members of 
the house of commons in the first half of the 18th century are 
to be found the names of several crown stewardships, which ap- 
parently were not regarded as places of profit under the crown 
within the meaning of the act of 1707, for no seals were vacated 
by appointment to them. The first instance of the acceptance of 
such a stewardship vacating a seat was in 1740, when the house 
decided that Sir W. W. Wynn, on inheriting from his father, in 
virtue of a royal grant, the stewardship of the lordship and manor 
of Bromheld and Yale, and ipso facto vacated his seat. On the 
passing of the Place act of 1742, the idea of utilizing the appoint- 
ment to certain crown stewardships (possibly suggested by Sir 
W. W. Wynn’s case) as a pretext for enabling a member to resign 
his scat was carried into practice. These nominal stewardships 
were eight in number, but only two survived to be used in this 
way in contemporary practice — those of the Chilterns and North- 
stead ; and when a member wishes to vacate his scat, he is accord- 
ingly spoken of as taking the Chiltem Hundreds. The Chiltern 
Hundreds formed a bailiwick of the ordinary tyjie. They are situ- 
ated on the Chiltern hills, Buckinghamshire. The apfjointment of 
steward .was hnst used for parliamentaiy purposes in 1750, the 
appointment being made by the chancellor of the exchequer (and 
at his discretion to grant or not), and the warrant bestowing on 
the holder “all wages, fee.s, allowances and other privileges and 
pre-eminences.^’ Up to the 19th century there was a nominal sal- 
ary of 20s. attached to the post. It was laid down in 1846 by the 
chancellor of the exchequer that the Chilterns could not be 
granted to more than one person in the same day, but this nilc 
has not been strictly adhered to, for on four occasions sub.sequent 
to 1850 the Chilterns were granted twice on the same day. The 
Chilterns might be granted to members whctlier they had taken 
the oath or not, or during a recess, though in this case a new writ 
could not be issued until the house met again. Each new warrant 
expressly revoked the grant to the last holder, the new steward 
retaining it in his turn until another should be apiiointed 


See parliamentary paper— Report from the Select Committee on 
House of Commons (Vacating of Seats) (1894). 

CHILWA (incorrectly Shirwa), 15® 15' S., 35® 40' E.; a 
shallow lake of brackish water in the Nyasaland Protectorate 
abutting on Mozambique. Its area varies with the rainfall, hut 
never exceeds 100 sq.mi. Formerly, at a period of higher level, it 
appears to have drained northward to the Lujenda branch nf thf 
Rovuma. There are four islands, one ri.sing 500 ft. above the 
water level. The lake was discovered by Livingstone in i85(^ 

CHIMAERA. A term applied botanically to certain ti'pes ef 
plants fonnerly regarded as “graft hybrids.” The term prafi 
hybrid suggests a plant produced by the fusion of vegetative diu 
derived respectively from two plants grafted together. That hy. 
hrid plants do in fact originafe in such a way is, however ri*. 
garded by most botanists as problematical. It is true that plnnK 
compo.site in nature and having some of the characteristics of (he 
two plants employed may result from an operation of graft inc. 
but these are u.sually intenwted as arising in an entirely different 
way without the fusion of cells that would justify the appellation 
of hybrid. The term graft hybrid has Iwen replaced in general by 
“plant rhimaera” or simply “chimaera,” since, like the nnyilio- 
logical monster so-called, plant chimaeras are composite in iintnirr 
and origin. 

Many of these plants have been long known in garden.s, 
grown as curiosities rather than for their decorative value V 


earliest to be described in scientific literature was the Bizzar;i 
orange which appeared in a garden in Florence in 1644, 
as an adventitious bud from the region where a scion of sum 
orange (Citrus aurantium) had been grafted on a stock of litron 
(Citrus mcdica). Others are the so-callcd Crataego-me.spilu. 
forms, arising in a similar w^ay following the grafting of medln 
(Maspilus germanica) on hawthorn (Crataegus monogyna) ; iht ; 
Pyro-cydonias from the grafting of pear (Pyrus commnnh) on 1 
quince (Cydonia vulgarLs) ; and, best known of all, Cythus adami ! 


(or Ijibumum adami) from the grafting of the small purpli 
flowered broom (CytLsus purpureus) on the common Jaburnum 
(Laburnum vtdgare). In all these instances the history of origin 
is the same; the plants at pre.sent in existence have been deri\'(‘(] 
by vegetative propagation from an adventitious shoot that arose 
at the junction of scion and stock. 

While all the examfiles mentioned above originated as the result 
of a horticultural operation, their production was unintentional. 
Knowledge of the subject passed into a new phase with Han^. 
Winkler’s experiments in 1907 deliberately designed to product 
graft hybrids. In these experiments black nightshade (Solanim 
nigrum) was grafted on tomato (Solanum lycopersirum). After 
the graft had taken, a transver.se cut was made through it at ihe 
junction of the stems. From the exposed surface nunien>u.s buds 
developed which grew into new shoots, all of which were sliooh 
cither of nightshade or of to- 

* mato except one ; this, arising at 
^ the juortion of the two tissms, 

•f had the characters of night sh.i(Ic 
on one side and tomato on the 
- r«n I other. Winkler called this sh<»ot a 

chimaera n since it was partly uf 

L-t- ' one species and partly of another. 

In the following two years Inrge 
scale experiments were carriec 
out resulting in the production ol 
I , J many thousands of shoots frorr 

Flo. 1.— siaoM In the production of • decapitated grafts. Most of 
chimaeral branch; WInkler'i method. ^ nl 

Dotted line Indlcnles position of out. WCrc either pure nightshd 
n, nlphtshede; I, tomato; so, eectorlal pure tomato, some were chinuie 
ohimeera kind already desciib<'« 

but in addition there were a few shoots showing characters inter 
mediate between scion and stock. These differed among them 
.selves as to the extent to which they resembled scion or stock an< 
Winkler gave them special names, believing them to be true grai 
hybrids. 

In 1909 Erwin Baur published observations on variegate^ 
plants, in particular the garden geranium (Pelargonium zonaJn 
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Jn such plants branches sometimes occur in which one side is 
green and the other colourless, corresponding structurally to the 
tomato-nightshade branch to which Winkler first applied the term 
chimaera. In the present instance the distribution of the two 
kinds of tissue constituting the branch is dramatically obvious 
owing to the difference in colour. Such a branch, called by Baur a 




Fl0. 2. — A. Dlaonm of ■ oron Motion of the item of 0 Mctorlal ohImMra 
consittino of groen and colourloii tlnue; tha Una of Junction botwaan tha two 
tUsues Is ofton very Irregular 

B llluitrating how there may arlte from luoh a etem pure green (a), pura 
white (b), leotorial (cj, perlellnal (d). or merlollnal (e), branohee, 
depending on the position of latoral bud formation 

icctorid chimaera, when cut through transversely usually presents 
ar af»pearancc as shown at A in fig. 2. The nature of any lateral 
Mot arising from it depends on the place of origin ; shoots arising 
ar h and d will be pure green and pure white respectively, while 
OIK arising at c will possess a sectorial structure like the parent 
hr:]iirh. If a shoot arises as at d where, as often occurs, a super- 
in i;j 1 strip of one component overlaps the other, a periclinal 
inmacra will result — an arrangement in which a “core” of green 
is'.ue is invested by a “skin*’ of colourless tissue, one, two, or 
more ceil layers thick, depending on the thickness of the overlap; 
if vice versa. If the bud arises at the extreme edge of the over- 
l;ip the superficial “skin” may occupy only j)art of the surface of 
ihf shoot, a condition described a.s mericlinal. Thus, a branch 
having a sectorial structure gives rise during growth, not only to 
jujisional sectorial branches like itself, but to branches that are 
iuirt' for cither component, periclinal, or mericlinal. In contrast 
Id tliis instability, a branch that has once acquired a periclinal 
: iMern shows very great stability of structure during growth, 
prnrliK ing lateral branches that are all periclinal chimaeras like 
*ihf parent branch. 

liaiir’s experience with these chimaeras of Pelargonium com- 
of green and colourless tissue led him to suggest that Wink- 
so-called graft hybrids between nightshade and tomato were 
n rc.dity periclinal chimaeris, and he provided cogent evidence 
'hai two of the plants to which Winkler had given special names 
'• ere built up of a core of tomato with a skin of nightshade one 
ind two cell layers thick respectively, and two of the others of a 
toic of nightshade with skins of tomato one and two cell layers 
Afler some hesitation Winkler fully concurred with Baur’s 
ii'^TpretalioD. (A fifth form obtained by Winkler unfortunately 
liVd before it could be fully investigated.) 

Attention was then turned to Cytisus adami and the other long- 
“graft hybrids.” The general consensus of opinion in 1944 
' that these also are periclinal chimaeras: Cytisus adami, for 
'Simple, consisting of a core of laburnum invested with a one- 
‘M-red skin of Cytisus purpureus, the Gratae go-mespili having a 
"'I’* of hawthorn covered with skins of medlar differing in thick- 
in the different forms, and so on. 

to the fact that in flowering plants the reproductive cells 
from the layer second from the surface at the growing point, 
>rtilliogs from periclinal chimaeras are all pure core if the skin is 
'ut one cell layer thick, and all pure skin tissue if the skin con- 
of more than one layer; they are never periclinal chimaeras 
the parent plant. Also, while stem branches or stem cuttings 
^prorlucc the periclinal condition, root cuttings yield invariably 
'tjjjils of core tissue only owing to the endogenous manner in 
"n'h lateral roots are formed. 

■^part from being an occasional product of grafting, chimaeras 
''0 arise in nature, most frequently, no doubt, as the result of a 


sudden mutation in some cell or cells of a growing region. Tlie 
new l^ind of tissue may be conspicuously different from the old as 
when it is colourless instead of being green, but far more com- 
r— ^ ' ' I naonly the difference is evident 



Fig. 3. — A. LongItudIntI Motion 
through tho growing point of « perl- 
olinal chimaera In which tha colls of 
tha central core poiiMS potentially 
graan plaitidi while In tha two outer 
oail laytri tha plastids look the 
capacity to btcoma grMn 

B. TransvarM Motion near the edge of 
a leaf derived from luch a growing 
point. Owing to tha whole of tha mar- 
ginal tlstue, apart from tha epidermis, 
being derived from tha Mcond layer 
of tha growing point, tha leaf hai a 
white margin 

C. SuparSolal appaaranoa of a leaf 
from such a ptricllnal chimaera. Tha 
central part off tha leaf, ai wall as 
tha stem, appaari graan ilnca tha 
grMn core tlituo shows through tha 
two anvaloping layers of oolourlass 
calls 


only on special investigation as 
when the number of chromo- 
somes is altered. Thus, chimaeras 
are of far greater frequency than 
the readily recognizable examples 
met with might suggest. In con- 
trast to the graft -hybrid inter- 
pretation which predicates a 
blending of the two components, 
the chimaera hypothesis regards 
the components as maintaining 
their identity, but arranged in a 
definite pattern at the growing 
point; the manner in which veg- 
etative growth occurs in flower- 
ing plants is responsible for the 
way this pattern is transferred 
from the growing point to the 
mature tissues. The whole be- 
haviour of these plants in repro- 
duction and vegetative growth, 
as w^ll as the nature and arrange- 
ment of their mature tissues ac- 
cords well with the sujpposition 
that they are chimaeras. The 
alternative graft-hybrid hypothe- 
sis cannot be said to be theoreti- 


cally impossible, but it may be regarded as improbable in view of 
what is known of plant behaviour and as lacking positive support 
from indubitable evidence. Nevertheless it still has its siip)porters, 
few though they may be, as exemplified by Trofim Lysenko and 
his ffdlowers, representing one Russian school of thought. 

While in no sense conclusive, it is at least significant that 
variegated foliage as described above for Pelargonium zonale 
is commonly met with in flowering plants of all kinds, but never 
occurs in poups such as the ferns with a single-celled growing 
p)oint. This is what would be cxpjccted if such variegation is 
correctly interpreted as a consequence of the possession of a 
growing point having a chimacral structure, for which a multi- 
cellular growing pK}inl is a necessity. 


BjDLioGRAPnY.— R. J. Chittenden’s article “Vegetative Segregation,” 
Bibliographia Grnetica (1927); and F. E, Weiss’s review in Biological 
Revievi's < 1930 ; give detailed accounts in English of many aspects of 
chimaerab; Krenke’s volume, translated from Russian into German 
under the title V/ undkompensation, Transplantation und Chimaeren 
bet Pjlanzen (1933) gives n later and more general discussion of the 
subject. All three arc provided with full bibliograpihics. Plant 
Chimaeras and Graft Hybrids, by W. Neilson- Junes (1934) will be 
found to provide a general treatment of all aspects of the subject up to 
that date within a relatively small compass. Later experimental 
work, w hich is not extensive, must be .sought in scientific Journals. 

(W. N. J.) 

CHpiAERA. In Greek mythology a chimaera was a fire- 
breathing female monster resembling a lion in the fore part, a 
goat in the middle, and a dragon behind {Iliad, vi, 179). She 
devastated Caria and Lycia until finally she was slain by Bellcro- 
pbon (7.V.). In art the Chimaera is usually represented as a lion, 
with a goal’s head in the middle of the back, as in the bronze 
Chimaera of Arezzo (5tb century). The word is now used gen- 
erally to denote a fantastic idea or fiction of the imagination. 

Chimaera, or chimhe, in architecture, is a term loosely used for 
any grotescjuc, fantastic or imaginary beast used in decoration. 

CHIMAY, a town in the extreme southeast of the province of 
Hainaut, Belgium, dating from the 7th century. Pop. (1939) 
3,250. Owing to its proximity to the French frontier it has under- 
gone many sieges, the last of which was in 1640, W’hen Turenne 
reduced it to ruins. The town is chiefly famous for the castle and 
park that bear its name. Originally a stronghold of the Croy 
family, it has passed through the D’Arenbergs to its present 
owners, the princes of Caraman-Chimay. The castle, which in 
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Z640 possessed seven towers, has now only one, which is in ruins; 
a ch&teau was built in the Tudor style in the 18th century. This 
domain carried with it the right to one of the twelve peerages of 
Rainaut. The church contains a fine monument of Phillippe de 
Croy, chamberlain and comrade in arms of the emperor Charles 
V. Jean Froissart, the chronicler, is said to have died here, and 
has a statue in the square. 

CHIME, (i) Probably derived from a mistaken separation 
into two words, chimbe beU, of chymbal or chymbel, the old form 
of ‘'cymbal,’’ Lat. cymbalum. A mechanical arrangement by which 
a set of bells in a church or other tower, or in a clock, are struck 
so as to produce u sequence of musical sounds or a tunc. (For the 
mechanism of such an arrangement in a clock and in a set of bells, 
see the articles Clocks and Bell.) (2) From Mid. Eng. chimb, 
a word meaning “edge,” common in varied forms to Teutonic 
languages, r/. Ccr. Kimmc, the bevelled rim formed by the pro- 
jecting staves at the ends of n cask. 

CHIME-B^LLS, a mediaeval instrument consisting of a set 
of small bells of varying pitch which were arranged in a frame and 
struck with a hammer after the manner of a glocken.spiel. They 
ranged in numbt'r from four or five up to as many as 14 or 15. 
The chime-bells were known also under the Latin name of cym- 
balum. 

CHIMERE, in modem English use the name of a garment 
worn as part of the ceremonial dress of Anglican bishops. It is 
a long sleeveless gown of silk or satin, open down the front, gath- 
ered in at the back between the shoulders, and with slits for the 
arms. It is worn over the rochet, and its colour is either black 
or scarlet (convocation robes). The origin of the chimerc has 
been the subject of much debate; but it is practically proved 
to be derived from the mediaeval tabard, an upper garment worn 
in civil life by all chis.ses of people both in England and abroad. It 
has therefore a common origin with certain academic robes (see 
Robes: Academic Costume). The word “chimere,” which first ap- 
pears in England in the 14th century, is of uncertain origin. It oc- 
curs in different forms in various languages (Lat. chimera, Fr. si- 
marre, Ital. zimarra) and may possibly be derived from the Greek 
“wintry.” This derivation is made plausible by the 
original character of the chimere; for the word properly applies 
to the sleeveless tabard which tended to supersede, from the 15th 
century onwards, the inconvenient cappa clausa (a long closed 
cloak with a slit in front for the arms) as the out-of-doors upper 
garment of bishops. The chimere was, moreover, a cold weather 
garment. In summer its place was taken by the tippet. In the 
Anglican form for the consecration of bishops the newly conse- 
crated prelate, hitherto vested in rochet, is directed to put on “the 
rest of the episcopal habit,” i.e. the chimere. The robe has thus be- 
come in the Church of England symbolical of the episcopal office, 
and is in effect a liturgical vestment. The civil quality of the 
garment still survives; the full dress of an Anglican prelate 
at civil functions of importance (e.g. in parliament, or at 
court) is still rochet and chimere. The continental equivalent of 
the chimerc is the zimarra or simarre, which is defined by foreign 
ecclesiologists as a kind of soutane (cassock), from which it is 
distinguished by having a .small cape and short, open arms 
(manches-fausses) reaching to the middle of the upper arm and 
decorated with buttons. In France and Germany it is fitted more 
or less to the figure; in Italy it is wider and falls down straight 
in front. Like the soutane, the zimarra is not proper to any par- 
ticular rank of clergy, but for bishops and prelates it is orna- 
mented with red buttons and bindings. It is worn by university 
professors. A black zimarra lined with white, and sometimes 
ornamented with a white binding and gold tassels, is worn by the 
pope. 

Bibliography.— the Report of the sub-committee of Convoca- 
tion on the ornaments of the church and its ministers, p. 51 (London, 
JQ08) ; the Rev. N, F. Robin-son, “The black chimere of Anglican 
Prelates: a plea for its retention and proper use,” in Transactions of 
the St. PauTs Eccleswlogkal Soc. vol. iv. pp. 181-220 (London, 1898) ; 
Herbert Druitt, Costume on Brasses (London. 1906) ; G. Moroni, 
Dizionario dell* erudizione siortco-fcclesiastica (Venice, j86x), vol. 103, 
s.v. “Zimarra” ; X. Barbicr de Moniault, TraiU pratique de la con- 
struction, etc., des igUseSt ii. 538 (Paris, 1878). 


CHIMKENT, a town in the Syr Daria provinoe of the Kazak 
(Kirghiz) A.S.S.R. of the R.S.F.S.R., Lat. 42^* N., Long. 69^ 

40' £. Pop. (1939) 74,185, mostly Sarts. It lies in a fertile valley 
l^tween the Alexander range and the Ala-tau, and is the centre 
of a grain, fruit growing and cattle rearing district, watered hy 
streams from the Ala-tau. Above the town arc the ruins of its 
citadel, stormed by the Russians in 1864. Its clear, dry air makes 
it a health resort for tubercular patients taking the kumiss (fer- 
mented mare’s milk) cure. 

Its industries include the preparation of santonin, cotton, to- 
bacco, oil and flour. 

The construction of a branch line from the Orenburg-Tashkrnt 
Railway through Chimkent to link up with the Trans-Siberian 
Railway at Semipalatinak should restore to Chimkent much of its 
former trading importance. 

CHIMNEY^ that portion of a building by means of which 
smoke is conveyed from fires inside to the outside air. The 
necessity of a chimney appears only when braziers are abandoned 
in favour of large fireplaces. Thus in northern Europe in the i2ih 
century the primitive hole in the roof yielded to a hollow flue 
leading from a fireplace by the wall to the outside ; but a specific 
architectural form of flue was not developed until the 15th century. 
The 13th and 14th century type was a simple, round. Vertical 
conduit of stone, with a conical cap and openings at thCi sides 
under the cone. A remarkable example occurs in the monastic 
kitchen of the Abbey of Fontcvrault, France, dating from the end 
of the I 2 th century. In the early 15th century the re-duplication 
of fireplaces led to the grouping of several flues inside a verliuil, 
and generally rectangular, mass of masonry, which was carried v^cil 
above the roof, and occasionally decorated. In France, in the 
latter half of the century, this decoration of great ridiness, 
consisting of late Gothic pinnacles and niches, and in the chateaux 
of the Francis I. period, chimneys vied with dormers in their 
lavish detail. Heraldic ornaments, pilasters and entablatures 
abound. In England, decorative effect was obtained by grouping 
the flue tops as independent features, usually in brick, abo\T a 
stone base; each flue was then treated as a separate shaft ^ith 
base and cap, polygonal or twisted; e.g., Compton Wynyates and 
Hampton Court palace. In the early Renaissance, the flues were 
sometimes treated like little clas.sic columns, as at Burleigh House. 
With the development of classicism, the chimney became simple 



A FRENCH RENAISSANCE CHIMNEY (FRANCIS |. PERIOD), CHATEAU 01 
BL 0 I 8 : B. ENGLISH TUDOR. FROM COVENTRY: C. AMERICAN COLONIAL 
WARRIER HOUSE. PORTSMOUTH. N.H. (EARLY 18 TH CENTURY) 


again, a mere rectangular mass of masonry. In cobnial work 
America, the chimney is either a large square mass in the cen^ 
of the roof or else developed as an important feature of the c 
gable walls. In the Italian Renaissance the chimney is men 
utilitarian and, whenever possible, is hidden. (T. F. H ) 

CHIMNST AND FIREPLACE CONSTRUCTION 

Correct chimney construction is absolutely essential to econo 
cal home heating. The ideal and most efficient chimney is verti 
with round flue and smooth interior surfaces (fig. z). All ch 
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jieys should be built with *%re-day” flue linings (not ''flue*tile ” 
“tfrra-cotta” or “clay” flue lining). Faulty chimney construction 
practically always shows its shortcomings by its effect upon some 
other feature of the plant. A lighted paper thrust in the bottom 
jind sucked up and consumed with a roar is often erroneously 
taken to indicate a good draught. Chimney draught can be known 
definitely only by measurement with the proper instrument, a 


Fig. I.— examples of chimney construction, a. round flue: 

B. SQUARE FLUE; C. OBLONG FLUE; ELONGATED OBLONG FLUE. TYPE A 
IS THE BEST. TYPE B. SECOND BEST. TYPE C. NEXT PREFERABLE. TYPE D. 
POOR CONSTRUCTION 

draup:ht gage. Chimney height and temperature inside and out- 
bi(k* the chimney determine intensity of draught in a correctly 
built chimney. 

r actors that contribute to faulty chimneys are: (i) Insufficient 
height to assure proper draught and avoid interfering air currents 
(tig. 2 ); the top of a chimney should extend at least 3ft above 
ilai roofs and at least 2ft. above the ridge of peaked roofs; exten- 
sions. if used, should be fitted with air-tight joints; (2) omission 
uf tiue-lining to ensure continued tightness, so that heat and 
wiMihering cause mortar gradually to disintegrate and result in a 
leaky chimney (fig. 2); (3) offsets and bends are likely to reduce 
the chimney free area and present difficulties in construction that 
niilitaie against tightness and inside smoothness; loose bricks and 
moriar may fall and lodge in such a way as to cause objectionable 
restricted areas and provide lodgement for dangerous soot accu- 
mulations (fig. 2); (4) careless and improper installation of the 
smoke pipe into the chimney (fig. 3); (5) openings into a chim- 
ney for other than the smoke pipe of the boiler; such should never 
be permitt**/!, they are apt to check and interfere with the draught; 
Ui) lack of a tightly-fitting cover for the clean-out door; (7) fail- 
ure to support the chimney properly; it should never be based on 
timber construction and when resting upon the ground sufficient 
nmsonry foundation should be provided to prevent settling; (8) 
init)rui)cr laying of brick; it should never be laid on edge, should 
be properly bonded and sufficient mortar used between the bricks 
to fill all voids. Size and height of chimneys depend upon the total 
beat demands of the structure to be served, the type and number 
of boilers and the fuel to be used. Reputable manufacturers spe- 
draught requirements for their respective equipment and 
st.uc the required flue areas, sizes and heights of chimneys; these 
, should be observed. Irrespective of fuel used, the minimum effec- 
1 I'M iirea^ inside the flue lining for any installation should be not 
than 70 sq.in. and the short cross-sectional dimension should 
bf never less than six-tenths of the greater dimension. The mini- 
mmn chimney height above the grate should be 3sft. if erratic 
or^iughts are to be avoided. 

A chimney that is not tight will fail to draw properly. Force 

’Effective area of a flue, broadly speaking, is the theoretical cross- 
I « nional area occupied by the column of smoke and gases rising with 
I spiral motion up the flue. 



or direction of wind, the amount of moisture in the air or the qual- 
ity of the fuel may aggravate the trouble. A smoke test will 
prove leaks and every flue should be tested before a boiler is con- 
nected thereto, by building a paper, straw, wood or tar-paper fire at 
the base of the flue. When the smoke is passing in dense volume 


Too Low 



A 


Proper Height 



B 


W/MwmvA 


C 


VZ/M ™ ^1 
m ^ - VA 

m 

m, m 

V/A 


D 



Fig. 2.— EXAMPLES OF CHIMNEY CONSTRUCYION. A. TOP TOO LOW. 
EDDY CURRENTS CAUSE DOWN DRAFT; B. TOP CARRIED PROPER HEIGHT; 
C. UNLINED FLUE BEFORE USE; D. UNLINED FLUE. LEAKS CAUSED BY 
HOT GASES AND WEATHERING; E. LINED FLUE. A PREVENTION AGAINST 
LEAKS; F. OFFSETS TO BE AVOIDED 


if the Stack be tightly blocked by laying a wet blanket over it, 
the leakage will be immediately evident by the appearance of 
smoke at the opening, or from an adjoining flue indicating leakage 
between the flue joints. 

If a leakage is not obviously evident, further inspection 
by means of a mirror held at the proper angle at the base of 
a straight flue should be made for minor obstructions such as 
broken tile, mortar accumulations, birds’ nests, partly burned 
paper, soot or tarry deposits; or removal may be accomplished 
by passing up and down the flue a weighted bag of hay or straw 
attached to the end of two ropes. 












5o6 


CHIMNEY-PIECE 


FireplaceSii — satisfactory open fireplace requires: (i) a flue 
of proper area, (2) fireplace throat correctly proportioned and 
located, (p a correctly built smoke shelf and chamber, (4) suf- 
ficient chimney height, (5) a shape for radiating maximum heat 
into the room. The area of a lined flue should equal one-tenth or 
more of that of the fireplace opening. For unlined flues, the pro- 
portion should be increa.sed due to greater friction. For lined flue. 




Fig. 3 .— examples of smoke-pipe connections, a. incorrect. 

LEAKY JOINT; B. INCORRECT. PIPE PROJECTS TOO FAR INTO CHIMNEY; 

C. CORRECT. PIPE MEETS EDGE OF FLUE AND JOINT PROPERLY SEALED 

allow 13 sq.in. of clear flue area to each square foot of fireplace 
Opening. The cross-sectional area should be the same throughout 
the entire length of the chimney. 

Correct throat construction is essential, to avoid a smoky fire- 
place and to provide for proper velocity of the outgoing gases. 
The area of the throat should be not less than that of the flue, 
its length always equal to the width of the fireplace opening (fig. 
4) ; the sides of the fireplace should be vertical until the throat 
is passed (fig. 4); and above the throat, the sides should be drawn 
in until the desired flue area is obtained; the throat .should be 
not more than 4 or sin. in width and set Sin. above the lintel 
of the opening (fig. 4). The use of a throat damper is advisable; 
if omitted, the throat opening should be 4in. and the smoke shelf 



CHIMNEY FLUE 
FLUE LINING - 



Fig. 4. — FAULTY AND CORRECT FIREPLACE CONSTRUCTION. A. TOP OF 
THROAT DAMPER IS AT DO. SMOKE SHELF AT CC. SIDE WALL SHOULD 
NOT BE DRAWN IN UNTIL THE HEIGHT DD IS PASSED. IF DRAWN IN AS 
INDICATED BY EF AND EG. THE WIDTH Of THROAT BECOMES LESS THAN 
THE WIDTH or THE OPENING AND CAUSES THE AIR CURRENTS TO PILE 
UP RESULTING IN A SMOKY FIREPLACE. B. CORRECT FIREPLACE CON- 
STRUCTION 

alw'ays included A ‘•moke shelf and chamber are alisolutcl; essen- 
tial. The shelf is formed by setting back the brick work at the 
top of the IhiiKii to the line of the flue wall, making the shelf 
equal in length that of the throat. No shelf .should be le.ss than 
4in. and ma}’ v.nv from this to T2iii. or more, depending on depth 
of fireplace; the level of the shelf should be Pin. above the fire- 
place opening (fig. 4). The smoke chamber acts as a re.scrv'oir 
to hold accumulated smoke temporarily when a gust of wind 
across the chimney top momentarily dampers the chimney, as 
well as to lessen the down draft and prevent smoke being forced 


Into the room. All smoke chamber walls should be smooth inside 
The back of a fireplace should pitch forward from a point a 
little less than half-way from the hearth to the top of the open- 
ing and the sides should be beveled, as straight back and sides 
do not radiate heat as well. 

The use of a throat damper affords means for regulating a fire 
The type with lid hinged at rear, rather than in the centre, directs 
better the outgoing smoke into the flue. Full opening is required 
for fast -burning pine; slow-burning hardwood logs require only 
I or 2in. oiHjnings. Fireplace openings should be kept low, 3oin 
minimum and 42in. maximum height. The higher the opening 
the greater the possibility of a smoky fireplace; the width of 
opening should be slightly greater than the height; a minimum 
depth of I Sin. is advisable although isin., in small fireplaces, will 
provide a good draft with properly constructed throat. 

Efficiency of fireplace heating can be improved materially by 
the use of a fireplace heater which heats all incoming air before 
it enters the room. These devices consist of an intake air mani- 
fold, into which air from the outside is drawn and delivered into 
heat piixjs lining the rear wall of the fireplace, from which it passes 
into a heated air manifold and is then delivered into the room 
directly above the fireplace openings at ternymratures ■ v.Tr\ing 
from 135® to 195® F. Tests have shown that the use of 4 proyicr 
fireplace heater is the means of increasing measurably the effec- 
tiveness of fireplace healing, through, (i) raising the room tem- 
jierature 3J times as quickly as can be done with the bate fire- 
place, (2) maintaining a far more even temperature throughout 
the entire room, (3) avoiding cold air leakage through window and 
door cracks and (4) by producing a greater heating effect with 
less fuel than when no heater is used. (A. M. D.) 

See J. J. NormaUf Design of a Brick Chimney (1913) ; J. G Mincle. 
Draft and Capacity of Cldmneys (1925) ; A. Qustodiih Radical Brick 
Chimneys (1924). 

CHIMNEY-PIECE, in architecture, originally a hood, pro- 
jecting from the wall over a grate, built to catch the smoke and 
lead it up to the chimney flue; later, any decorative dcveloiMiunt 
of the same type or for the same purpose; a mantel or mantel- 
piece. Like the chimney (ly.v.), the chimney-piece is essentially 
a northern mediaeval development. Its earliest form, a simple 
hood, sometimes with shafts below, at the wall, is shown in the 
king’s house at Southampton and at Rochester castle, England 
(i2th century). Later, the spaces under the ends of the hood 
were made solid, so that the fireplace became a rectangular open- 
ing, and in some cases the fireplace was recessed into the wall. 
Late mediaeval fireplaces are of great size and richness, fij. 
the triple fireplace in the great hall of the Palais des Comtes at 
Poitiers, and the earlier fireplaces in the chateau of Blois. 

During the Renai.s.sance fireplace openings were decorated wdth 
columns, pilasters and entablatures, and occasionally the front of 
the wall or hood above the overmantel was enriched. North Italian 
palaces are full of examples of great delicacy. In France the fire- 
places at Blois and Chambord areTamous. In England, the same 
formula appears in naive and complex types, with the u.sual Kiwi- 
belhan and Jacobean melange of misunderstood classic and Flemish 
motives — strap work, gaincs, etc. In France, after a brief classiiism 
under Henry II. and Henry IV., the chimney-piece became a 
centre of fantastic design. Although the opening was usually 
small, the decoration was rich, and commonly charaderizA'd by 
the use of a great mirror as an overmantel. The detail assumed 
the classic extravagance of the Louis XIV. style, the swelling 
cur\'es and bulbous shells of the Louis XV. and the distinguif^bed 
restraint of the Louis XVI. styles, but almost always retained ihc 
same general proportions and the mirror. German design largely 
followed that of France; chimney-pieces are less numerous there, 
however, owing to the use of porcelain stoves. 

In England the Renaissance chimney-piece was at first treated 
with simple architraves, frieze and cornice, in such a way fl? 
scr\'e as mantel shelf, occasionally with rich panelling above 
and much breaking or keying of the mouldings. Laier, conHjIe*^ 
caryalides and columns were used, although ofra.sionally a simpl* 
moulding of sweeping profile replaced the architrave, and thi 
shelf was omitted. In the last half of the i8th century the char 
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MODERN ENGLISH 
(STUDIO OF F. R. WALKER) 



Chimney-pieces from the isth to the ioth centuries 

The Btrly flraplaoai of tho •Gothic period wore onormoui In order to permit the burning of large logs, but the manner In which they tmohed led to s 
eontinued daoreaae In atze, which reached a climax In modern English chlmney-pleoai designed for burning coal. T:;% projaotion of the o'hImiMy 
"east haa always been realised as a decorative opportunity and was developed In nearly all the Renalssanoe stytee 
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acteristic English chimney pieces, in the style of Robert Adam, 
owed much to Louis XVI influence. In American colonial work 
there is an almost exact following of English precedent, and occa- 
sional examples can be traced to definite plates in English archi- 
tectural books. 

CHIMPANZEE, the popular name of one of the African an- 
thropoid ajies {Pan troglodytes), characterized by being smaller 
than the gorilla It has very large, outstanding cars and 

its abundant hair is black in colour. Frequently the area around 
the mouth is white. Males are only slightly larger than females; 
they weigh about 1 20 lb. and standing erect may be about 4^ ft. 
in height. The chimpanzee is found from French Guinea to 
western Uganda and Belgian Congo. A pygmy species {Pan 
paniscus) occurs on the south side of the Congo river, but the 
various forms farther north, although they show great variation, 
are probably only races of the common species, 'fhe nomen- 
clature of the chimpanzee is greatly complicated, partly because of 
confusion with the orangutan by early writers. Anthropopithecus, 
Troglodytes and Simia arc frequently used as generic names, al- 
though the last has been ruled invalid for any animal. 

Chimj)anzees are fore.st animals living in small family groups — 
an adult male, one or several female.s, infants and several partly 
grown young. It takes q to 1 2 years for them to reach maturity. 
The territory of such a band is about ten miles square. These 
apes spend most of their time in the trees, where they construct 
crude sleeping platforms high above the ground. On the ground 
chimpanzees walk on all fours, using the knuckles of the hands. 
The skin shows friction ridges and is homy, like that of the palm. 
They occasionally stand upright, but rarely walk in this po.sition 
unless trained. Chimpanzees have a sense of rhythm, shown by a 
kind of dance, and they drum on trees or the ground, producing 
a primitive music. Their food includes many fruits, shoots of 
certain plants, occasionally varied by insects and birds’ eggs. 
They raid cultivated fields of cane, pineapple, cacao or bananas. 

The popular interest in this ape lies in its resemblance to man. 
Physiologically and anatomically it is more like man than like the 
tailed monkeys. Its intelligence is also manlike, as has been 
amply .shown by experiments and studies by psychologists Wolf- 
gang Kohler, Robert M. Yerkes and others. The lack of capacity 
for speech seems absolutely to preclude the attainment of a cul- 
ture or social inheritance. {Sec Primates.) 

See R. M. Yerke.s, Almost Human (New York, 1925) ; R. M. Yerkes 
and A. Yerke.s, The Great Apes (New Haven, Oxford, 1929); W. 
Kohler, The Mentality of Apes (New York, 1926). (J, E. Hl.) 

CHIN, a Burmese tenn for a hillman ajjplied in particular to 
branches of the Kuki (g.v.) race, inhabiting the hills along the 
west bank of the Chindwin river south of Manipur. 

CHINA, a vast country of eastern Asia, bordering the U.S.S.R. 
and the Mongolian People’s Republic for more than 6,000 mi. on 
the north and west; it is flanked by Korea on the northeast; the 
Yellow sea, East China sea and South China sea on the east; 
Indochina and Burma on the south; and the Karakoram and 
Himalaya ranges on the southwest. Including Manchuria, Sin- 
kiang and Tibet on the mainland and Formosa (Taiwan) and 
numerous smaller islands, China has a total area of approximately 
sq.mi. with a population of about 475,000,000 (1950 
official est.). After the victory of the Chinese Communists 
and the fliglxt of the Nationalist government to Formosa (Dec. 8, 
1949)1 China was virtually divided into two entities: Communist 
China on the mainland and the Nationalist government on For- 
mosa. 

The Central People’s (Communist) government in Peking, 
which was formally inaugurated in Oct. 1949, was founded on 
the principles of Marx, Lenin and Stalin and of Mao Tse-tung’s 
New Democracy. ( Fhe Chine.se Communist party was founded 
in Peking in 1921.; The Nationalist goveniment in Taipei, For- 
mosa, was based on Sun Yat-sen’s Three Principles of the Peo- 
ple and the five-power constitutional system. Its official name 
is Chung-Hua Min-Kuo; i.e,, Republic of China. 

Following are the main sections of the article: 

I. introduction 

II. The Land 

A. Geology 


B. Animal life 

C. Vegetation 

III. Archaeology 

IV. History 

A. Early Period 

B. Modern Period 

C. China After World War II 

V. Ethnology 

VI. The People and Their Civilization 

A. Population 

B. Chinese Society 

VII. Economic and Political Conditions 

A. Defense 

B. Agriculture 

C. Mineral Wealth and Mining 

D. Manufacturing 

E. Commerce 

F. Communications 

G. Administration 

VIII. Education 

INTRODUCTION 

Agricultural China. — ^Less than half of China’s total area 
is essentially Chinese. The country’s civilization has always 
rested upon agriculture, and Chinese culture has extended as a 
dominant institution only into those areas where cultivation is 
possible. The majority of political China is either too dry. ^00 
hilly or too cold for farming; these vast spaces, while relatiWly 
empty and hence relatively easily incorporated into the Chinese 
polity, are inhabited for the most part by non-Chinese pcop^le 
whose cultures and economies are markeffiy distinct from the 
human patterns of agricultural China. 

‘*China proper,” as this agricultural area is often called, con- 
sists of 18 provinces, bounded by the sea to the ea.st, the moun- 
tains to the south and west and the desert to the north. The 
Great Wall, completed, from earlier walls, as a continuous unit 
by the emperor Ch’in Shih Huang Ti in the 3rd century u.c., .still 
serves to mark a line between farming and grazing along the 
desert border of agricultural China in the north and northwest. 
Not all of the area of the 18 provinces is arable, however, and in 
fact mountains, hills and climate, especially in the west and south, 
combine to keep almost three quarters of it out of cultivation 
In many of the areas — for example, the southwest — the popula- 
tion is still largely nun-Chinesc. Agriculture also increasingly 
spread out beyond the limits of China proper after the middle of 
the 19th century as population pressure mounted. Soiuheni 
Manchuria and the moister parts of Inner Mongolia have in 
particular been largely occupied by Chinese farmers. But the 
18 provinces of China proper do contain the bulk of the agricul- 
tural land, the great ' majority of the Chinese people and the 
roots and body of Chinese civilization. 

Manchuria was sparsely settled before 1900. Chine.se po- 
litical claims to it were weak but were made effective by the mass 
immigration of farmers. Southern Manchuria has rich resource 
of broad, level land, coal, iron, timber and water power, which 
were largely developed by the Japanese during their period of 
control from 1931 to 1946. Under Chinese Communist control 
after 1947, the original three provinces of Heilungkiang, Kirin 
and Liaoning were redivided into nine administrative units, Man- 
churia’s current distinction from China lies to a consideraljlc 
degree in the commercialized and industrialized nature of it'* 
economy, a reflection of accessible re.souTces and of heavy Jap- 
anese and Russian investment in railways and manufacturing lx*- 
tween 1890 and 1946. 

Mongolia is a vast steppe bordering on the dc.sert of central 
Asia. The moister southern sections, designated as Inner Mon- 
golia (or the Chinese provinces of Ningsia, Suiyuan, Chahar and 
Jehol — not part of the i8 provinces), have especially since the 
end of the 19th century been infiltrated by Chinese farmers and 
drawn more firmly under Chinese political control. The remain- 
ing drier sections, known as Outer Mongolia and sparsely tbuug 
almost exclusively occupied by Mongols, are oriented to t e 
Soviet Union. Outer Mongolia’s independent status as the Mon* 
golian People’s Republic was recognized by both the 
and Communist governments of China in agreements with t 
Soviet Union. 
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Sinkiang is the westernmost extension of political Giina, a 
desert corridor between the two arms of the mountain mass 
of central Asia, the Tien Shan and Kuen-Lun (Kunlun) ranges. 
Its earlier name of Eastern or Chinese Turkistan reveals its non- 
( hinese culture, as well as the reason for the repeated assertion 
of Chinese control: it is the traditional overland connection with 
(he west. Most of Sinkiang’s people belong culturally to the 
Turkish group, and life centres in the scattered string of oases 
from east to west along the base of the mountain escarpment. 
These oases, following both the northern and southern margins 
of the desert basin, nourished the old silk route from China to 
Europe and the middle east. At Kashgar and Yarkand passes 
lead out of the desert basin and across the Pamirs into Russian 
Turkistan and Afghanistan. Another route westward runs north 
(it the basin through the oases of Hami and Urumchi into the 
';trppr of Dzungaria, which is also included in the province of 
Sinkiang. Chinese authority in Sinkiang tended to be increas- 
itigly nominal after 1900, and Russian influence grew. The Chi- 
nese ("ommunist government established its control in Sinkiang 
in late 1949. 

Tibet, like Mongolia, has two parts, though it is less usable 
from a human point of view. The terms “hither” and “farther” 
Tibet record this division, the flrst referring to the borderland 
area.s in the east fronting on agricultural China and low enough or 
with a series of narrow river valleys to permit farming. About 
of Tibet’s cultivated area and the majority of its popula- 
tion are there. Most of hither Tibet is included in the Chinese 
j^rovinces of Sikang and Chinghai (or Koko-nor) (not part of 
the rS provinces), reflecting not only the penetration of agricul- 
ture but the need for a buffer against nomadic raids from farther 
Tibet. Mo.st of farther Tibet is too high, rugged and cold for 
acriiulture. It is extremely thinly occupied by a non-Chinese 
population whose support comes largely from nomadism based 
on the yak, from the raising of barley in a few favoured places, 
jiid from the trade routes connecting India, China and central 
.\^ia which pass through the country, with their most notable 
focus at Lhasa, the capital. Chinese sovereignty over all of 
Tibet has usually accompanied the rise of a strong dynasty in 
( hina. As central authority in China weakened during the igth 
century the theocratic government at Lhasa became increasingly 
independent. Though Great Britain and Russia recognized China’s 
suzerainty by treaty in 1907, Tibet remained very loosely at- 
tached until the Chinese Communist government carried out a 
military occupation as far as Lhasa in 1951 and obtained an 
agreement conferring on Peking all control of foreign affairs, cur- 
remy and defense. 

The interaction between agricultural China and the outer areas 
of political China is in part a measure of their differences, hut 
equally of the attractive power, wealth and prestige of Chinese 
civilization. Despite the distinctions outlined above, “greater 
C'hina” is a living entity, with a degree of unity which belies its 
regional distinctiveness. 

China Proper. — ^It is neither practicable nor useful to general- 
ize in physical detail about an area as diverse as China. The 
outer areas, for all their community with China proper, must be 
treated .separately. Even within the 18 provinces, an area which 
re.u hes across 20® of latitude and 28® of longitude, there is great 
physical variation. “China” as used hereinafter refers exclusively 
to China proper. 

THE LAND 

Rivers and Their Batins^ — ^Physiographically, China proper 
i** centred on three great river systems, each rising in the high 
escaq^ment of the west and running fortunately across the great- 
est extent of the country from west to cast, so Uiat they com- 
Pieineni the north-south sea route. Roughly the northern quarter 
‘s drained by the Hwang-ho (Yellow river), the middle half by 
Yangtze river and the southern quarter by the Si Kiang 
IWest river). Of these the Yangtze is by far the most important, 
since the varied waterways of its basin (exclusive of the almost 
|*^yria(l canals in the delta area) arc navigable by stcamshijM or 
jnnks or both for about ao,ooo mi. Approximately half of China’s 


people live in the Yangtze basin, and it includes the richer and 
more productive half of the country. The usefulness of the 
Yangtze itself is greatly implemented by the fact that it receives 
a series of navigable tributaries from both north and south, each 
draining its own productive area. (Alternate north and south 
tributaries also join with the relatively even moist climate of 
central China to maintain navigability and to lessen the danger 
of floods.) These include, in ascending order, the Kan, from 
the south, with its mouth at Kiukiang; the Han, from the north, 
with its mouth at Hankow; the Siang, from the south, with its 
mouth in Tungting lake, draining into the Yangtze; and the 
Kialing, from the north, with it.<; mouth at Chungking. As a 
result, much of the trade of both north and south China (as well 
as nearly all the trade of central China) drains via the Yangtze, 
which is itself navigable for ocean-going ships as far upstream 
as Hankow, 630 mi. from the sCa. 

The Hwang is a typical arid-climate river, running as it does 
through dry northwest China, north in a great loop into the Ordos 
desert of Inner Mongolia, and finally down across the semiarid 
north China plain. It is characterized by a high silt content, by 
violent seasonal fluctuations in volume and by recurrent and dis- 
astrous changes of course. It is thus almost useless for naviga- 
tion, although small native craft use it along scattered stretches 
in Honan and between Paotou and Lanchow-fu (Lanchou) far- 
ther west. The river’s most dramatic effect on the land is its fre- 
quent floods, hence the epithet “China’s sorrow.” Silting of the 
bed increased as cultivation of the hillsides in the Hwang water- 
shed spread during the historical period; natural and artificial 
levees along much of the river s lower course have prevented 
the regular release of silt, and thus the bed lies in many places 
above the level of the surrounding plain. 

I'he inevitable break-through of i)ent-up floodwaters may be 
permanent, in the form of a new course, but even on a smaller 
scale the destruction and loss of life are great. However, silt 
deposition from the Hwang and its tributaries over the north 
China plain has helped to make this the most fertile major agri- 
cultural area in China. The Hwang’s course has seldom been 
constant for more than 100 years during the historical period, 
and changes have taken it both north and south of the Shantung 
peninsula. The Si Kiang or West river is a lesser stream than 
the Yangtze or the Hwang, and its watershed is restricted by the 
high relief characteristic of south China. It is navigable by 
steam launches for about 250 mi. from its mouth near Canton, 
but it lacks major navigable tributaries on the scale of the 
Yangtze, and its basin is far less productive. Nevertheless, as 
the largest river in south China, which also contains south China’s 
largest lowland area, it is the most obvious core of this extensive 
region. 

Rivers are important in China not only as physiographic classi- 
fiers but for two more pragmatic and particular reasons. First, 
in this largely preindustrial economy and except for the arid north, 
rivers are the cheapest and almost the only practicable means of 
transport for many bulk goods moving beyond local markets. 
Railway development was still in its infancy in the 19508, largely 
restricted to a few major trunk routes, and in any case still too 
expensive to compete effectively with water transport. Second, 
China, aside from the north, is not on the whole an area of natu- 
rally fertile soils, and high relief further limits agriculture. But 
in the river valleys fertile alluvial soil and level land are avail- 
able, plus water for irrigation, which is even more important in 
the north than in the south. As a result of these two sets of 
factors, China's population is markedly concentrated along its 
rivers and reaches its highest and most extensive density at their 
mouths, where the advantages for transport and agriculture are 
at the maximum. Hence the primacy of Shanghai among China’s 
cities, the prominence of Canton, Hong Kong, Nanking and Han- 
kow, and the deltaic emphasis of settlement in both north and 
south. 

Relief. — China has often been schematically divided between 
the mountainous south and the more level north, but topographic 
distinctions am also clear as between east and west. The north 
China plain extends for the most part less than 400 mi. from the 
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coast, and beyond are the rugged uplands of Shansi, Shensi and 
Kansu. Most of this northwe-st area, sometimes called “Loess- 
land," is overlain by a thick mantle of fine-grained wind- 
deposited alluvium, or loess, between 50 and 250 ft. deep. The 
landscape has a characteristic carved appearance, since the loess 
is easily etched and dissected by erosion. This loess soil is 
highly fertile and, where water is available, very productive, but 
both rainfall and water for irrigation are scarce: there is also 
relatively little land level enough for cultivation, and the greater 
part of it lies in the northwestern .section where rainfall is least. 
Cultivation has made increa.sing u.se of the hillsides, usually by 
means of terracing, though even in this form it does not prevent 
erosion of tlie soft loess. Irrigation water is most often available 
only in the deeply entrenched stream valleys, and hence cannot 
generally be used for cultivation on the intcrtluvial uplands de- 
spite the fertility of their soils. Wind-deposited loes.s occurs also 
outside Loessland proper, notably in a relatively thinner cover 
over most of eastern Honan seaward from the Fu Niu Shun; as 
a secondary fluvial depo.sit it is spread more uniformly over the 
north China plain, mixed with other Hwang silt, and thus aug- 
ments the fertility of this lowland area. 

In the east, the nortJi China plain enrompa.sses one ol C.'hiiia's 
major concentrations of settlement and agriculture. Fertile soil 
and low relief combine to outweigh the manifold disadxantages of 
aridity. Proximity tti the sea helps to make up for the lack of 
inland water trans|X)rt, Jiiid over this generally dry and level land 
roads are easily built. A considerable volume of trade moves 
overland between the northwest and Tientsin, the commercial 
and industrial centre of nortli C'hina and, after neighbouring 
Peking, the leading railway centre of China proper. A narrow 
coa.stal corridor between the sea and the mountains of Jehol links 
the north China plain with the plain of southern Manchuria. It 
has been a persistent route of invasion and became the focus of 
rail lines linking Manchuria with China. 

In central and .south China east- west topographic distinctions 
are less strong but still apparent. In the we.stern half there are 
only rare and limited breaks in the jumbled sea of mountains 
which covers the area, while in the eastern half the Yangtze has 
created an extensive lowland as far we.-^l as Tungting Jake, 700 
mi. from the sea. In the .south the Si Kiang has duplicated this 
pattern on a much smaller scale. It is nevertheles.s true ihat 
south China as a whole is a land of mountains and that it con- 
trasts markedly with the more uniform and level terrain of much 
of the north. 

'Phere are very few well-defined mountain ranges within China 
proper. Where they occur, their effects arc the more pronounced. 
The T.sinlingshan, running rousihly east .and west from south- 
eastern Kansu to central Honan, where it Largely disappears, 
marks one of the sharpest jiliysical and’ cultural lines in China, 
between the dry brown plain of the north and the green hills of 
the south. Farther eastward, however, there is no .‘‘uch .striking 
demarcation, though the Hw'ai Vang Shan along the jirovincial 
buundar>' between Honan and Hupeh helps somewhat to carry 
on the north-south boundary. Beyond Nanking begins the open 
coa.stal |)]ain, where the old deltas of the Hwang merge with 
those of the present Hwai and \'aiigtze and north and south meet 
unhindered o\'er a wide zone of transition. C^entral China, or the 
Yangtze basin, is in many respects not only transitional between 
north and south hut a distinct geographic region. It lacks both 
the aridity of the north and the excessive relief of the .south; its 
lowlands include not only the delta and lacustrine plains farther 
upstream but also the Red basin of Szechwan, considerably less 
level but one of China’s primary areas of settlement and agri- 
culture. There the ^’aiigtze emerges from the plateau escarp- 
ment of the mountain mas.s of central Asia and is joined by three 
major tributaries; the livers have between them carved out an 
extensive and fertile basin, and their continuing role in the 
province, China's largest in terms of both area and population, is 
revealed m the name “Szechwan," w'hich means four rivers (the 
Min, Lu, Kialing and Yangtze). 

South of the Yangtze basin the only significant gaps in the 
confused mass of mountains aic the delta of the Si and the suc- 


cession of smaller flood plains and deltas northward from Canton 
along the coast. Running roughly northeast-southwest approxi- 
mately joo mi. inland from this coast are the only major di.sccrni- 
ble ranges in south China, the Wu Kung, Ta Yu and Yiin Ling. 
Difliculi, broken country, however, extends almost to the coast 
between Hangchow and Swatow, and this succession of barriers 
has tended to cut off southeast coastal China from the main body 
of the country, to the extent that many of the iicoplc are cither 
non-Chinese in origin or still retain a different language or dialert 
The drowned coast line includes many fine harbours, and this is 
t'hiiia's maritime region, with long-standing commercial relations 
overseas, a large investment in trade, shipping and fishing and u 
virtual monopoly of overseas emigrants. This is also the only 
significantly forested area of China propi»r, and while the stands 
are diflicult of access on the steep slopes which cover the region 
and their total is not very large, their timber helps to support 
the fishing and trading S{.>ecialtie5 and is also a leading export. 

A second discernible topographic region in the south U the 
misnamed “plateau" of Yunnan and Kweichow in the southwest. 
It is s«» heavily ilissected that the term “plateau” hardly tits ihe 
case; level land is almost as scarce there as in the southeast and 
is for the must part confined to a series of old intennontatu* Juke 
beds now largely dry. 7 'hc area owes its distinction to reniotene.ss, 
to a dry climate, to a high average elevation (over 5.000 fi. lor 
most of Yunnan) and to the consequence of its high relief in the 
fact that C'hinese settlement has not yet .spread signilicanily ini<f 
the hills, which are still occupied by non-Chinese tribes, ^hl^ 
country-, in effect the foothills of the great Tibetan escarpmem. 
actually continues northward through the western part of .S/.cch 
wan and into Kansu. 'I'he southwest has periodically enjoyerl 
closer relations with the lndochine.se peninsula ( to who.se preseni 
inhabitants the non-Chinese tribes of the southwest are do.m*)) 
related) than with China, though access even in this dircuioii h 
difficult. The gorges of the Salween, Mekong and lesser .‘•iream-. 
plus the tropical rain forest and climate, inlerj-mse a formiilahit.* 
barrier. 

Chinese occupation of the land south of the Yangtze bai-in did 
not begin until about the Christian era and is still not conipliic 
in Ihe southwest. Its slow' and often-interrupted progre.ss diiriiiL' 
2,000 year's is a reflection of the basically inhospitable nature 01 
the land for agriculture. I’he non-Chinese linguistic or ethuu 
island.s in the southeast and southwest are samples of what moun- 
tains and isolation have made of the pattern of human ocrupaiuy. 
ITici only easy oN erland connection, and by far the most iinpir- 
tant, between the south and the Yangtze ba.sin is the twin route 
leading from Canton via the Pei t North) river or one of it** 
tributaries and acro.ss one of tw-o low saddles into the headwatei^ 
of the Siang or Kan rivers, each leading to the Yangtze. TIkm* 
mountain passes, Cheling (1,400 ft.; and Meiling (i.ooo ft.i. 
have hcl])ed to keep (Canton in much closer relationship with the 
rest of CThina than has been possible for most of the south, and 
have implemented Canton s traditional function before 1S42 as 
the overseas trade centre for the whole of China, despite its oli 
side location. Modern China’s only direct north-south rail hiu* 
from Peking via Hankow to Canton runs through the Chclinp 
pass. 

The Coast Line. — China’s north-south dichotomy is '’i' 
emphasized by the break in the nature of its coast line which (k- 
curs in the area of Hangchow bay. South of this area is a 
merged coast with numerous good natural harbours, while t" thr 
north an emergent coast line provides almost 110 naturally u.'Hal»k 
harbours with the exception of the rocky promontory of Shantunp- 
Shantung, originally an island in the Yellow sea, has been tied to 
the land by silt depiosition from the Hwang, but the general ' 
of easy transport connections wdth the hinterland, especially h> 
river, has greatly reduced the usefulness of the major harbour^ 
at Tsingtao and Chefoo. Elsewhere along the north China 
the originally poor harbours are continually menaced by s*** 
the arid-climate rivers and from the Yangtze in the case of ^ , 
hai. Tientsin, 40 mi. from the sea on the Pci river, was ^ 
to remove its port to Taku-Tangku at the river’s mouth, but j 
there sand bars made it necessary for deep-draught shipping 
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load and unload by lighter at sea. The Communist government 
{,iiiU an artificial harbour near Tangku, but it was too shallow 
for large transpacific shipping. Shanghai’s problem is less crucial 
but still serious. Other north China ports such as Sinhai ('Funghai 
or Haichow) and Chinwangtao have had to rely on artificial har- 
bours as well as on constant dredging. 

What south China gains in number of good harbours it largely 
jo-L's in ports which are inaccessible to a productive hinterland 
because of mountain barriers and lack of navigable inland watcr- 
The Si makes Canton an exception, though its deltaic har- 
bour is iK)or, and also accounts substantially for the commercial 
|,n»minence of Hong Kong, a rocky island off the mouth of the 
V,, with a large and deep protected roadstead. However, not 
Iloiig Kong but Shanghai, despite its poor harbour, is normally 
1)\ f;ir the largest port in China, by virtue of the Yangtze river 
:,n(i its access to a huge, productive hinterland. 

Climate. — It is difficult to generalize about so large an area 
' (me which contains such climatic extremes. North China as 
uholc has a continental climate of hot summers and cold win- 
ici.'. with the extremes becoming more pronounced farther inland. 

( ouiiiientaiity is accentuated by the monsoon wind system of east 
\vi,t which, while less marked than in south Asia or India, pro- 
- in north C'hina predominantly inblowing, warm maritime 
iiv III >umnier and predominantly cold, dry, out blowing airs from 
■ibtTia and inner Asia in winter. The mountains of the north- 
.1*^1 tiMid to exclude the maritime airs (which bring. moi.sture as 
>ili as warmth), and their penetration is further off.set by the 
ijiii ii-rinlluence of the warm Kuro Shiwo or Japan current off the 
vi! . t'lose to the sea, in the eastern sections of the north China 
il.i n. winters are relatively mild, with only one month having 
in .nerage temperature below freezing. This area also receives 
ill’ inlilowing summer winds from the sea in fair amount, and, 
wliilr the rainfall which they bring to north China is highly unre- 
tlieir southeasterly origin makes for a summer which at 
II H hcivlit is nearly as warm as that in south C'hina. although less 
;i'.'i*iim‘d. In the northwest winters are rigonius, in the full 
L'rMi ol the iiut blowing airs from inner Asia, and summers arc 
masiilrrably cooler than on the plain. 

N'liih China’s great climatic problem i.s rainfall. I’liis is every- 
■iurt .1 marginal area, more because of the great yearly fiuctu- 
•I Mil 111 precipitation than because of the average, annual amount, 
.'innual variability in north C'hina as a whole is approxi- 
in the loess area of the northwest it reaches 40^^.. 
huh .m annual rainfall average for all north C'hina of between 20 
ami .s inthes, this is a precarious situation. Annual variability 
'iiu-ntly matched by seasonal variability, which can be fully 
.1' M iiniLs. Considerably more than half the annual precipitation 
u»mes ill June, July and August, when it is most needed 
1“’ !iic i»lanting season and the early growth of crops. But it is 
"'tin (iila>ed beyond the end of the planting season and may 
'■iiiii J laigely fail or come so late that it is of no use for the cur- 
ain icultural year and instead produces di.sastrous floods. Un- 
'‘'ruiu.iiely the population of north C'hina has increased up to the 
"HMnuim for optimum climatic conditions, and in at least one- 
thin! (It the years conditions are far from optimum. Hence the 
.iini l(ing<established cycle in north China of one major 
.ippnixirnately every three years, periodically worsened 
Winter precipitation is far too slight to support crops 
if the temperatures allowed it, although the thin and s^iarse 
"luitT snows occasionally help to moisten the soil for spring. The 
"nutr winds from inner Asia, how^ever, are mainly dry, and their 
picks up cluii^ds of dust from the loess highlands and the 
p.'trihed plain to make dust storms a prominent feature of 
iiorili C'hina from October to April. The north depends on 
resistant crops rather than on rice — wheat, kaoliang and 
most importantly. No part of the north has adequate rain- 
'*ut I he western parts, farther from the sea. are especially 
lor the north China plain alone the annual average is about 
vvhilr for the loess highlands it is about 15 in. 
the ,hyet (line) of 40 in. annual rainfall runs in the eastern 
^*1 China roughly along the valley of the Hwai river, and 
csi through northern Szechwan. South of this line rain- 


fall generally is adequate and reasonably reliable. Average annual 
variability is less than 15%. Seasonal distribution is also favour- 
able, with a peak in June- July- August but with adequate and re- 
liable amounts occurring throughout the year, including the win- 
ter months.^ This and the mild temperature regime make winter 
crops possible and largely save south China from recurrent 
famines. Annual rainfall reaches and exceeds 70 in. in parts 
of Kwangtung and Fukien, but the general average for China 
south of the Yangtze (exclusive of the southwest) is about 55 in. 
During the summer months this is likely to come as heavy 
showers, and, given the relatively high annual total, the soils of 
south China arc badly leached. Winters are mild, though in the 
lower Yangtze basin the Siberian high penetrates enough to put 
average temperatures for three months into the 40’s and to 
make many dry. clear, cold days or nights with temperatures 
below freezing. Nevertheless the growing season in the Yangtze 
basin averages more than 300 days, and winter crops, especially 
of beans or wheat, are universal. 

In Kwangtung, Kwangsi and Fukien, while there may be oc- 
casional frosts, there are barely two months w’ith average tem- 
I>eratures under 60®, and the growing season is virtually Un- 
broken, allow’ing two crops of rice per year plus a winter crop. 
Summer in the south is hot, humid and long; Kwangtung and 
Kwangsi have four months with average temperatures over 80®, 
which is not surprising considering the southeasterly origin of the 
prevailing summer winds and the fact that Canton itself lies 21 
mi. S. of the Tropic of Cancer. At the other extremity, Szechwan 
and the lower Yangtze basin each have three humid months over 
80°, although the maxima are less than for Kwangtung and 
Kwangsi. 

This temperature and rainfall regime is the result of a modified 
mcmsoonal wind system, plus a cyclonic pattern which moves over 
China especially in winter from west to cast. The major cyclonic 
storm track follows the Yangtze valley, bringing the gentle pai 
yii fplum rains) in early and middle spring to coincide with the 
rice-planting season. Winter rains of both cyclonic and maritime 
origin are general over most of south China, and there is no 
marked dry period. Mountain protection and the influence of the 
sea help to exclude the Siberian high and to keep southern winters 
mild. Even Szechwan, far from the sea but ringed by high moun- 
tains, has a generally milder winter than the relatively open plain 
of the lower Yangtze. The great and destructive climatic anomaly 
of the si»uth is typhoons, although they arc largely limited to the 
coa.stal strip south of Shanghai. They quickly lose their violence 
inland from the coast, and north of Shanghai they are infrequent 
and not severe. Typhoons may occur throughout the year along 
the southeast coast, but they are commonest in late summer (mid- 
July to mid-September); they account for much of the summer 
rainfall as well as damage to coastal shipping and settlement. 

The southwest is climatically a distinct region; its mountain 
barriers and distance from the sea keep it on the fringes of mon- 
soonal influence, and it is also off the track of mo.st of the cyclonic 
storms. Average annual rainfall (derived from both the Indian 
and Pacific oceans) is about 40 in. but is markedly concentrated 
in summer; for the balance of the year it is minimal, and the 
winter and spring landscape is bare and brown enough in the 
western sections to be reminiscent of north China. However, its 
southerly latitude and degree of mountain protection against the 
Siberian high keeps winters mild, and only two months have 
average temperatures under 50®. In summer the hot, humid 
maritime airs seldom penetrate, and the generally high average 
elevation helps to produce a cool and bracing atmosphere. Yun- 
nan and eastern Kweichow should be di.stinguished climatically, 
the latter having slightly greater precipitation but many more 
rainy day.s, which arc less strongly concentrated in summer, and 
lacking the higher elevations of Yunnan. Yunnan is famous for 
its magnificent cumulus clouds and bright blue sky (the name 
may be translated as “south of the clouds” or “southern cloud 
land"), which contrast sharply with the gray, dripping winters 
of neighbouring Kweichow and Szechwan and which are sug- 
gestive of a semineutral position between monsoonal and cyclonic 
influences. 
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Seffional Summanr.— On the basis of the foregoing sec- 
tions, China may grossly but usefully be divided into six major 
regions, characterized in brief as follows: 

X. Tl&e north China plain (Hopei and parts of Shantung, Kiang- 
su and Honan) : semiarid, level, rich alluvial soil, dense agricul- 
tural settlement, several prominent trade and manufacturing cen- 
tres; the consistent military and political focus of China and 
with most of its railways. 

2. The northwest, including the loess area (Shansi, Shensi, 
Kansu and parts of Honan) : arid, deeply eroded mountains, se- 
vere continental climate, rich loess soil, relatively sparsely popu- 
lated, few large cities or railways; the vestibule of China's gate- 
way to the west and probably the site of the earliest Chinese 
civilization. 

3. The Red basin of Szechwan; moderate climate with ade- 
quate rainfall, moderate relief (dissected by four rivers), includ- 
ing several densely settled agricultural areas; demarcated and iso- 
lated by mountains on all sides, but tied to the east by the 
Yangtze; a few large trading cities but little manufacturing. 

4. The lower Yangtze basin (most of Hupeh, Hunan, Anhwei, 
Chekiang, Kiangsi and Riangsu): moderate climate, much level 
alluvial land, very dense agricultural settlement and heavy rice 
production; China's major trade arteiy, with many large com- 
mercial and manufacturing cities, including Shanghai. 

5. The southeast (Kwangtung, Kwangsi, Fukien and parts of 
Chekiang and Kiangsi): subtropical climate, heavy relief, iso- 
lated by mountains and oriented to the sea, very dense agricul- 
tural settlement on the deltas, sparsely occupied uplands, series 
of maritime trading centres along the coast; retains many non- 
Chinese features. 

6. The southwest (Yunnan and parts of Kweichow and Szech- 
wan) : moderate, bracing climate, fairly heavy relief, isolated by 
mountains and distance, Chinese occupancy largely confined to the 
occasional intcrmontane basins, few large cities, little trade or 
manufacturing, very sparse non-Chinese settlement on the up- 
lands; connections with the Indochinese peninsula. (R. M.) 

BiBLTO<;RAPHy.- G. B. Cressey, China*s Geographic foundations 
(New York, 1934) ; L. D. Stamp, i45fa; An Economic and Regional 
Geography (New York, London, 1929) ; W. G. Kendrcw, The Climates 
of the Continents (Oxford, 1922) ; C. C. Chu, Climatic Provinces of 
China (Nanking, 1929) ; for climatic statistics see La Pluie en Chine 
and La Temperature en Chine by the Zicawei Press (Shanghai). 

GEOLOGY 

The geological pattern of China and its depiendcncies is deter- 
mined by two series of structural axes, one extending east-west 
in centrd Asia and the other northeast-southwest in the coastal 
regions. The more important and more recent axes are marked 
by mountain ranges. They intersect and interfere with one an- 
other in much of China proper, produce many complexities and 
enclose several important structural and depositional basins, such 
as the Red basin of Szechwan and the Shensi basin to the north, 
and the modem alluvial areas in the lower Hwang and Yangtze 
river valleys, as well as many smaller ones. 

The earth movements, involving both folding and faulting, re- 
sponsible for the present geological structure began in very an- 
cient times and have continued at intervals to the present. The 
most important were: (i) pre-Cambrian (widespread, in several 
stages); (2) post-Silurian (minor except in south); (3) post- 
Devonian (in southeast); (4) Upper (Carboniferous (in south- 
west and in Nan Shan, where granite intrusions are numerous) ; 
(5) mid-Pennian (Kuen-lun mountain axis and its extension into 
central China, lava flows in southwest) ; (6) post-Triassic (gen- 
eral uplift of eastern Asia, folding in southwest and east central 
China) ; (7) post-Jurassic (widespread, most important in Tsin- 
ling axis of central China) ; (8) post-Cretaceous (widespread, lava 
flows in Manchuria and southeast China, igneous intrusions in 
south with which metalliferous deposits are associated); (9) late 
Tertiaiy (particularly in north (jiina and Mongolia); and (10) 
Recent (central Asian highlands). 

Because of structural complexity, rocks of all geologic ages are 
widely but irregularly distributed, and the only considerable areas 
of comparatively undisturbed strata occur in the basins. The 


total thickness of sedimentary rocks is very great, but in a coun- 
tiy of such size the thickness and also the lithologic nature of 
beds of equivalent age vary greatly in different areas. 

The pre-Cambrian rocks constitute three great systems: Tai 
Shan (oldest), Wutai and Sinian (youngest). The flrst consists 
of highly metamorphosed sedimentary and igneous rocks, mostly 
gneiss and schist, and the second is made up of less meta- 
morphosed sediments. The last is mainly sedimentary and con- 
sists of arkosic elastics below grading up into thick cherty lime- 
stone; it also includes sedimentary iron ore, tillite and local lava 
flows. These are unmetamorphosed except where involved in 
much later mountain-forming disturbances and generally resemble 
overlying Palaeozoic formations. 

The Palaeozoic succession begins with Lower Cambrian sand- 
stone and grades upward into thick later Cambrian and Ordovi- 
cian limestone. Toward the end of the Ordovician period all 
China north of the Tsinling axis was gently uplifted, and subse- 
quent deposits are absent from that region. 

Silurian, Devonian and Lower Carboniferous strata are con- 
fined to south China and Include graptolite-bearing shale 
(Silurian), plant-bearing nonmarine beds (Devonian) and much 
limestone. The lower parts particularly were deposited in very 
shallow water. 

Upper Carboniferous strata overlap extensively onto OrdWi- 
cian and older rocks in north China, and Permian strata are 
almost equally extensive. In south and central China these l)eds 
arc mainly limestone, but in the north they include the most im- 
portant coal deposits of the country, and red beds become con- 
spicuous in the upper part. 

Sinian and Palaeozoic sediments accumulated in a broad de- 
pression extending northeast-southwest and connecting with simi- 
lar east-west depressions on either side of the Tibetan region. 
Successive mountain uplifts encroached upon these depressions 
and reduced in size and multiplied in number the depositional 
basins of later times, which shifted to some extent with respect 
to each other. 

Nonmarine strata become progressively more important in the 
Me.«iOzoic, and thick red beds are present in many areas. Rock 
salt occurs in the Triussic of Szechwan, coal in the Jurassic and 
gypsum in the Cretaceous. 

Tertiary strata, mostly nonmarine red beds, occur es]x;cicilly 
in the north, where they are many thousands of feet thick. They 
include some lignite, gypsum, fresh- water limestone and lava 
flows. The youngest of these beds are nearly horizontal except 
adjacent to very recently uplifted mountains. Oil is produced 
from the Tertiary in the northwest. 

Deposits of Pleistocene and Recent age include thick piedmont 
gravels in central Asia, the loess of north China and extensive 
alluvium in the Hwang, Yangtze and other river valleys. 

(J. M. Wr.> 
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ton, 1907); L. dc Launay, La Giologie rt les richesses mMrales de 
VAsie (1911); S. Li, ''An Outline of Chinese Geology,** Geologual 
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G^logical Survey; S. Li, The Geology of China (New York, Lon- 
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ANIMAL U 7 E 

Profusion of vegetation and variety of relief have fostered the 
development of a fauna of great diversity and have permitted the 
survival of animals elsewhere extinct. Notable among such sur^ 
vivals are the great paddieflsh {Psephurus) of the Yangtze, the 
small species of alligator in east central China and the giant sala- 
mander (related to the Japanese giant salamander and the Ameri- 
can hellbender) in western China. The diversity of animal 
is perhaps greatest in the ranges and valleys of the Tibetan 
border, to which region the remarkable giant panda is conhned. 
The takin or goat antelope, numerous species of pheasants and a 
variety of laughing thrushes are to be found in all the Chinese 
mountains. China seems to have been one of the chief centres 
of dispersal of the carp family and also of old world catfishes. 

The regional affinities of the Chinese fauna are complex, in 
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the northeast there are relations with the animal life of the 
Siberian forests. The Mongolian deserts bring animals from 
central Asia into suitable steppe areas in northern China. The 
life of the great mountain ranges is Palaearctic, but with dis- 
tinctively Chinese species or genera. To the southeast, the low- 
lands and mountains alike lead directly into the oriental region. 
This part of China presents a complete transition from the tem- 
perate zone Palaearctic life to the wealth of tropical forms dis- 
tinctive of southeastern Asia. Tropical types of reptiles and 

;})hibians and of birds and mammals predominate in the south- 
ernmost Chinese provinces. (K. P. S.) 

VEGETATION 

The natural vegetation of China ranges from boreal taiga to 
rnin forest and from barren tundra and desert to the littoral vege- 
tation of the coral islands in the tropical seas. In general, the 
entire territory of China is dominated by two great plant forma- 
tions: the grassland-desert of the northwestern half of China and 
the woodland of the southeastern half. 

Six major forest types are recognized; 

1 . 'The mixed northern hardwood forest is best developed in the 
northeastern provinces. A similar tyiHi appears also in the 
hif'her elevations of the northern provinces above the deciduous 
o;ik belt. The primary components are maple (eight species), 
linden (five) and birch (nine), intermixed with white pine (Finus 
korairnsis), oak, walnut, Maackia, PheUodendron, elm, Kalopanax 
and other minor accessories. 

2. The deciduous oak forest is the major ty^ie of the northern 
provinces. Relics of natural forest indicate that the primary com- 
IKinents are Quercus aliena, (). liaolungensis, (). dentata and Q, 
vamhilis. The common associates are ash, hornbeam, elm. Pis- 
tacidf Prunus, w^alnut and hackberry. Pine (Pinus tahtdaefortnis)^ 
arhorvitae and juniper grow on exposed ridges. The denuded 
slo{)es are covered with Viiex, Zizyphus, Lespedeza, grasses and 
thickets of Cotinus, Deutzia, Spiraea, wild roses and lilacs. 


3. The mixed mesophytic forest of the Yangtze valley is rich- 
est in composition of all the deciduous forests. Preserved in this 
temperate dime are a number of relics of Tertiary flora (notably 
Ginkgo, Metasequaia) of more than 60,000,000 years ago, and 
polytopic genera which are represented also in North America 
(e.g., Uriodendron, Sassafras, CladrasHs, Gymnocladus). The 
forest components include: Aescuius, Aphananthe, Carya, 
Castanea, CephaloUucus, Cerddiphyllum, Cryptomeria, Cunning- 
hamia, Cupressus, DaphniphyUum, Diospyros, EhreHa, Em- 
mefwpterys, Eucommia, Fagus, Praadnus, Halesia, Ideskt, Mag^ 
noUa, Nyssa, Paulownia, Pseudolarix, Pseudotsuga, Quercus, 
Torreya, Trema and Zelkova, 

4. The evergreen oak forest extends over the hilly areas of 
the southern and southwestern provinces, Taiwan and Hainan 
Island. It is composed of more than 150 species of evergreen 
cupuliferous trees {Quercus, Pasama, Castanopsis, Castanea) and 
numerous evergreen trees of the Lauraceae, Theaceae, Magnoli- 
accae and Hamamelidaceae. Bamboo and secondary growth of 
Pinus massoniana and lAquidambar cover large areas south of the 
Yangtze. 

5. Rain forest occurs only along the southern fringe of China 
from the Yunnan-Assam border to the lowlands of Kwangtung, 
Hainan and Taiwan. 

6. The montane coniferous forest of the Greater Hsing an range 
is essentially of larch (Larix gmelini), but spruce {Picea obovata, 
P. jezoensis) and fir (Abies hohphyUa, A, nephrokpis) form 
dense forest on the eastern rampart bordering Korea. The mon- 
tane coniferous forest of the southwestern plateau is composed 
of a multitude of conifers, including spruce (eight species), fir 
(ten), hemlock, larch and Pseudotsuga. Montane coniferous for- 
ests appear also on the high peaks of the northern provinces 
(Picea asperata, P. neoveitchi, Abies nephrolepis), Sinkiang 
(Picea schrenkiana) and Taiwan (Picea morrisonicola, Abies 
kawakami), right under the Tropic of Cancer. 

A vast expanse of grassland extends from the plain of the 
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northeastern provinces westward to the 'Hen Shan, interspersed 
with salt lakes (nor), gravel desert and sand dunes. Thick 
clumps of Siipa splendens are the most conspicuous feature. The 
arid areas support only xcrophytes and halophytes. Orchards, 
vineyards and luxuriant groves of poplar and elm, however, thrive 
in the oases. Marshes of cattail and Phragmites teem with nest* 
ing geese, ducks and swans in summer. The vegetation of the 
Sidzang plateau (Tibet) is scanty, consisting only of scattered 
cushion plants with thick rootstocks. But the Tsangi)o (upper 
Brahma-putra) valley is well wooded. Rice and corn are planted 
successfully in Zayul district. (W.) 

RiRi.KXikAPHY. — N. Shaw, Chinese Forest Trees and Timber Supply 
(1Q14); E. Wilson, A Naturalhi in Western China; K. Ward, “From 
the Yangtze to the Irrawaddy,” Geographical Journal (July 1923) ; 
A. de C. Sowerby, The Natural History of China, Smithsonian Instilu- 
tion, annual report, 1923 (Washington, 1925) ; Y. Chen, Manual of 
Chinese Trees; C. W. Wang, Vegetation of Eastern Asia. 

ARCHAEOLOGY 

To the Chinese .scholar up to the 20th century, archaeology 
was a discipline clo.sely linked with historical and literary studies. 
Archaeological materials were valued according to whether they 
verified or illustrated the past as encompassed in the classics and 
annals. Epigraphy, therefore, naturally became all-important, 
while objects without inscriptions were neglected. Thus the 
documents of the scriptless prehistoric past remained practically 
outside the sphere of scholarly research in China until duly au- 
thorized westerners began to organize explorations in the held 
from about the early T920S onward. Their activities, soon shared 
by the Chine.se themselves, resulted in geological, palaeontological 
and archaeological discoveries of the utmost irniKirtancc. 
Progressing at a fast pace, these activities came to a standstill 
when the Chino-Japane.se War started in 1937. Much of the 
materia] which had accumulated up to that time became accessi- 
ble in publications and discxissions carried on later. 

Palaeolithic in North China. — The famous site of Choit- 
k’ou-tien, about 30 mi. S.W. of Peking, was first investigated in 
ig2i and in part excavated between 1923 and 1937. It is a lime- 
stone hill with fossiliferuus deposits ranging from the Miocene 
(sandstone fish jHicket, Locality 14) to the end of the Pleistocene. 
The remains of Sinanthropus pekinensis and his primitive indus- 
try came from two strata (sands and breccias, IJvaena sinensis 
zone; overlaid by ashes and travertine. Hyaena ultima zone) of 
the deep fissure of Locality 1, which was scaled by red clays and 
stalagmilic formations still of middle Pleistocene age. Sinan- 
thropus is a honiinid who ranks in age with the closely related 
Pithecanthropus of Java. Its discovery had added .signiiicance 
because skeletal fragments and artifacts were found in associ- 
ation. The latter consist chiefly of cracked [lebbles and .splinters 
of vein quartz, monotonous and accidental in character. Hand 
axes (bifaces) are absent. The geologically oldest artifact iden- 
tified by the mid-1950s came from the red clays in Locality 13; 
it is a chert chopjier reminiscent of the early Scan industry of 
north India. An advanced lithic technique ap()ears in flaked 
tools made of various rocks such as tho.se found in the deposits 
of Locality 15, deposits which consist of red clays still of pre- 
loessic age but containing a fos.sil fauna which points to a geo- 
logically younger period than those of Localities 13 and i. 
Whether these suiicrior tools, some of which have been com- 
pared with Levalloisian flakes, were also made by Sinanthropus 
is a question which for lack of ostcological proof cannot safely 
be answered. 

A wide gap separates the finds of the .so-called Upper Cave of 
Chou-k'ou-tien from the yireceding finds. Instead of the red sedi- 
ments there appear the yellow ones typical of the late Pleistocene 
loess formation, hour human skulls found there revealed the 
presence of what has been termed an early Homo sapiens asiath 
cus. Cultural remains, poor and atyincal in regard to the stone 
implements, include perforated stone beads and animal teeth, a 
bone needle and polished objects of bone and antler, which taken 
together suggest a burial place of some stage comparable with the 
Magdalenian. 

Ordos Indttftries. — Several important Upper Palaeolithic sites 


have been discovered along the southern fringe of the Ordos 
steppe, the area skirted by the great bend of the Hwang-ho. They 
belong in their entirety in the late Pleistocene, the time of the 
formation of the yellow earths (loess), but vary in age. None 
of them yielded skeletal remains of man. A series of very hard 
quartzite implements, mostly made of round pebbles diipped 
along one edge, as well as some flakes, came from the basal gravels 
underneath the loe.ss, the maximum thickness of which does not 
exceed, according to Pierre Teilhard de Chardin, 50 m. and often 
is far less. Finds of this category were reported from Ch’ing. 
yang-fu, Yu-fang-Cou, Churigar, Pao-te and Wu-pao. In the loess 
stratum itself, two dwelling places and work.shop sites were ex- 
plored: Shui-tung-kou, close to the Hwang-ho opposite Ningsia, 
and Sjara-osso-gol, southeastern Ordos. 

Shui-tung-kou. — ^'Fhis is a loess-filled depression, .stretching 
cast-west for 10 mi., where five hearths with ashes and a great 
number of artifacts were located at various depths in a .stratum 
of loe.ss measuring 15 m. A rich and diversified lithic industr)' 
comprising such tyfies as .scrapers, points and gravers reminiscent 
of Mouslerian and Aurignacian types suggests a stage more dt** 
velof)ed than that of the aforementioned group; yet tools of Uie 
primitive “Soan choi)per” variety occurred in the .same a.sscm- 
blage. The materials used, chert and silicified limestone, were 
taken from the gravel of streams embedded in the yellow loam 
which were later buried under renewed deposits of aeolian luc^s 
dust. 

Sjara-osso. — The site of Sjara-osso is remarkable on two ac- 
counts; viz., the extraordinary depth of the fossiliferous beiK 
of dune sands and lacustrine clayey sediments overlying the 
Palaeolithic floor, and the smallness of the lithic implement 
chiefly scraijers and points, made of .small siliceous pebbles suth 
as are available in this area, 'rypologically, this “micro-indusln' ’ 
is considered by Henri Breuil as advanced beyond the Shui-tung- 
kou stage. However, it is separated from the Neolithic horizDii 
of the wime site by no less than 55 m. of deposits, sands and sandy 
clays rich in fossils (Rhinoceros tichorhinus, Equus hemionus. 
Bos prhnigenius ) . The absolute age of both Shui-tung-kuu and 
Sjar;i-osso is about 50,000 years, according to J. G. Andersson, 
whose estimate of the age of the Upixjr Cave of Chou-k’ou-tieii, 
referred to above, is about 25.000 years. Much older is the in- 
dustry of Sinanthropus, which in the same system is placed 
around 500.000 years ago. 

South China. — Except for some isolated finds of probably late 
Pleistocene stone implements, south China has offered little be- 
yond promi.ses of future discoveries. Ancient sites or w'orkshop'; 
remain unknown. The finds reported by the mid-1950s wen-, 
some Hakes collected from loe.ss deposits in the area of Ta-lien-hi 
(western Szechwan); a chipped flinty tool found at the siirfao 
of the Yangtze terraces near Wan-hsien (Szechwan); stnmgly 
weathered chipped quartzite implements embedded in congloni 
crates of limestone and river gravels in the Yangtze gorge.s aUAf 
1-ch’ang; and a quartzite chopper (?), heavily rolled and appar- 
ently reworked by Mesolithic cave dwellers of Kwangsi, which 
has some claim to be the oldest implement so far encountered 
in south China. 

Mesolithic Phase* — ^A Mesolithic phase comparable with that 
of post-Pleistocene Europe has not been identified in China proper. 
In the southerly province of Kwangsi, however, a possibly Meso- 
lithic culture was discovered in cave deposits of pcrhap.s still late 
Pleistocene age but devoid of remains of extinct animals or any 
strongly fossilized bones. It is a pebble industry including crude 
types of choppers, .scrapers, hammerstones and, occasionally, 
forated stones. Poli.shed or only partly polished stone implements 
and pottery are absent. The stage is comparable with, and prob- 
ably related to, the early Bacsonian of neighbouring Tongking. 

In the northern borderlands — Mongolia and Maiichuria-j 
graphic and climatic conditions of the postglacial period ap- 
parently favoured the development and spread, over millcnmums, 
of a culture of hunters, and later of primitive farmers, who na\ ^ 
left abundant traces of their culiure in microlithic tools made 0^ 
fine minerals such as jasper, agate, cametian, chalcedony a” 
flint. The commonest shapes among those tools are small a 



CHINA 


i»lender flakes and the conical cores, or ihicronuclei, from which 
these flakes were obtained. The foremost site in Mongolia is that 
of Shabarakh-Usu in the Gobi desert. Widely diffused to the 
east, into Manchuria, and southward (Ordos), and no doubt re- 
lated to Siberian microlilhic cultures, this Shabarakh or Gobi cul- 
ture corresponds to the Tardenoisian and Azilian of Europe, but 
differs from the latter in that the “geometric** silices are wanting. 
In regard to China it should be observed that microlithic chipped 
implements are not encountered to the south of the line of the 
(murh later erected) Great Wall; it appears as though this gigan- 
tic limes followed a cultural borderline of hoary age and remark- 
able stability. 

Neolithic Stages — ^This northern orbit seems to have under- 
gone* a gradual transition toward a primitive Neolithic culture of 

ntary fanners and husbandmen. This can be observed at two 
sites in Jehol, Lin-hsi and Ulan Hata (Ch*ih-fcng), which were 
discovered by Emile Licent and Teilhard de Chardin in 1924. 
The artifacts at Lin-hsi were found either embedded in a post- 
f’lcistorene layer of black earth on top of Quaternary white sands 
aitove ancient schist, or exposed on the .sand where the black 
earth had been blown away. Crude rhyolithic pebble tools and 
blades as well as nuclei of fine siliceous rocks occurred side by 
side with grinding stones and pestles usually made of granite. 
\ tru hoelike implements and perforated round pebbles were 
n coN'cred. Poli.shed implements were rare, and true axes or celts 
were absent. 'ITie pottery encountered in the stratum of black 
earth was a hand-made, poorly fired ware. Hones of the domesti- 
cated horse, ox and sheep, but none of wild game, were found. 

( .eologically and archaeologically similar conditions prevail 
u! the site to the south of the “red rock,” which gave Ulan 
Hat:t its name. In addition to the Lin-hsi inventory mentioned 
above, however, this site yielded rather advanced types in stone 
as well as pottery, the later age of which seems unquestionable 
hut could not be ascertained stratigraphically. To these later 
types tieiong more or less wholly polished hatchets; a polished, 
redatigular ax with perforation; broad knives with fierf orations; 
unr] stone beads. In pottery there appeared round, obtu.sely 
|K)inted solid legs of tripods, as well as vases of fine red clay, oc- 
radoiially with a white slip and, most characteristic, with spiral 
deutniiion painted in black. 

Hie "Mongolian Neolithic,” typified by the presence of micro- 
iith-^ agricultural tools and some pottery such as are known 
from Lin-hsi, expands north into north Manchuria (Hailar; Ang- 
aiiK-ch’i near Tsitsihar), where it assumes or retains a char- 
aiier that has been described as Maglemosian, since the finds 
MKak of a stronger dependence on fishing and hunting there; 
larthcr west it was traced in the Gobi (later Shabarakh) and 
Miiithwvsi in the Ordos (Sjara-osso, surface finds). Thi.s culture, 
which must have comprised the wide territories to the north of the 
yellow clay or loess of China proper and to the south of the 
^ilierian forest zone, seems to have vanished without further 
developments, presumably because of an increasing desic- 
('atioii and the desertlike conditions resulting therefrom. Some 
traces of it were found in sites spreading between western Kansu 
(Lhu-fhia-chai; Lake Koko-nor) and the Gulf of Liaotung (Sha- 
kuo-t'un in Liaoning), where — similar to what was noted in Ulan 
Htita—a new late Neolithic culture with piunted lottery and 
poli.'^hed stone tools supervened. These “mixed sites,*' on the 
^vhole, have to be understood as evidence of an expansion of the 
culture into the southern fringes of the territory previously 
and [Perhaps still held by the makers of the microliths. 

Ihe rare case of what appears to be an intrusion of north 
Tunisian Kammkeramik in a south Kansu site (Ch*i-chia-p’ing) 
^^sited and described by Andersson, a ware with comb stamped 
ornaments entirely foreign in China, probably belongs in the 
I«riod preceding the appearance of the painted pottery. 

^angshao Painted Pottery Cultute. — ^The period between 
Jhe late Palaeolithic of the Upper Cave at Chou-k*ou-ticn and the 
j^Pl^arance of the Painted Pottery or Yangshao culture in north 
a ];)enod of many millenniums, is (in contrast with Mon- 
golia ) archaeologically obscure. Except for a series of limestone 
and ({uartzite artifacts of Palaeolithic character collected by C. C. 


SIS 

Young and W. C. P*ei at Yang-shao-ts*un in 1934, thert arc no 
finds to shed light on that long period. But tMs is an isolated 
and puzzling case which does not go far in altering the apparent 
fact of an archaeological blank, Andersson’s “Neolithic hiatus.” 
Climatic conditions may account largely for this hiatus. The 
final Pleistocene, when the loess formation was still in progress, 
was a cold and semiarid phase; afterward, in postglaci^ times, 
the river valleys and plains may have been swamplands. 

Then suddenly, at the very end of the Neolithic, at a time only four 
thousand years distant from our own, the hitherto seemingly empty 
land becomes teeming with busy life. Hundreds, not to say thousands 
of villages occupy the tcrrace.s overlooking the valley bottoms. Many 
of these villages were surpri.singly large and must have harboured a 
considerable population. Their inhabitants were hunters and stock- 
raisers but at the same time agriculturalists, as is evidenced by their 
implements and by the finding of husks of rice in a potsherd at Yang- 
shao-ts'un. The men were skilled carpenters and their womenfolk were 
clever at weaving and needlework. Their excellent ceramics, with few 
or no equals at that time, indicate that the then inhabitants of Honan 
and Kansu had developed a generally high standard of civilization. 
There must have been, by some means or other — new inventions or the 
introduction of new ideas from abroad — a rather sudden impetus that 
allowed the rapid .spread of a fast growing population. (From J. G. 
Ander.s.son, Researches into the Prehistory of ihe Chinese, Bulletin of 
tlie Museum of Far Eastern Antiquities, no. 1$, p. 297 [Stockholm, 
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It was in 192T at Yang-shao-ts*un (Mien-ch’ih-hsien, western 
Honan) that Andersson discovered the culture so succinctly de- 
scribed in his above-quoted words. Further explorations revealed 
that this culture had covered the wide area between western 
Kansu and northern Honan, with extensions into Szechwan, 
Jehol and Liaoning, and that the ancient settlements were close 
to the rivers Hsi-ning, T*ao, Wei. upi)er Kialing and Han and to 
the Hwang-ho where it flows eastward after the great Ordos bend. 
I'he sur()rising and basic fact arising from this discovery is that 
China falls in line with west Asian and Indian sequences. For 
not only does there appear in China a painted ware, but, exactly 
as in the west, this ware is gradually replaced by a burnished black 
ware. This is, or was, however, a complicated process, far from 
being clarified by adequate field work. The observations made 
up to the raid- 1 950s are summed up in brief below. 

Stratigraphy , — In most of the dwelling sites explored, the cul- 
tural stratum was rather shallow, but in two very large ancient 
villages, Hsi-yin-ts'un (southwestern Shansi) and Yang-shao-ts*un 
(western Honan), partial excavations revealed cultural .strata 
varying between 2.50 to 4.00 m. and 2.50 to 3.00 m., respectively. 
However, judged by the occurring types of pottery shards, no 
clear subdivision or stratigraphic sequence was seen in either 
place. Andersson stated that Yangshao represents one single 
cultural stage comprising both painted and burnished black wares. 
The only stratigraphic change noted by P. L. Yiian, Li Chi and 
Liang Ssu-yung at Hsi-yin-ts*un in 1926 was a slight increase in 
the (lercentage of the black shards as compared with the painted 
shards in the upper layers, while the percentage of the cruder 
pottery, gray and reddish, with or without cord impression, re- 
mained constant throughout. In a few northern Honan sites, 
on the other hand, excavated by staff members of the Academia 
Sinica in 1931 and 1932, a stratigraphic sequence of painted pot- 
tery overlaid by black pottery and, topmost, gray Shang potteiy 
was observed (Hou-kang, 1931; Kao-ching T*ai-tzu near Hou- 
chia-chuang. T932; Ta-lai-tien near Hsiin-hsien, 1932). In other 
sites in northern as well as western Honan, however, black pot- 
tery' associated with, or overlaid by, gray pottery but with no 
trace of painted pottery was found to be a recurring and typical 
a.ssemblagc (Ssu-p*an-mo and Huo-chia Hsiao-chuang, near An- 
yang, north Honan ; Pu-chao-chai, Yang-ho-ts’un, Hsi-chun-ts*un, 
in west Honan). Field observations made in the upper Wei val- 
ley by W. C. P*ei in 1947 tended to show that the ceramic wares 
in the many prehistoric sites of that area — the main route from 
Kansu to Honan — suggest three stages, early, middle and lata, 
characterized by painted pottery first of good style, then of de- 
generate style and finally by iht utter decay and disappearance 
of the painted pottery. From Kansu came the finest of the 
painted ceramics but little of stratigraphic interest. No more 
than two significant observations can be reported. Andecsson 
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noted at Hsin-tien (T’ao river valley) that Yangshao ware was 
overlaid by a stratum of Hsin-tien ware. Hsia Nai, who in 1945 
excavated a tomb containing Ch’i-chia pottery as burial gifts 
(Pan-shan hills, Ning-ting-hsien), picked two Yangshao iminted 
shards from the refill close to the bottom of the pit. Evidently 
the two shards were manufactured, used and discarded some time 
before the grave with its entirely different pottery was dug. 

From the foregoing notes some inferences can be drawn. In 
Honan and Shensi, the painted ware preceded, but apparently 
overlapped with, the black pottery, and the latter in turn pre- 
ceded a Bronze Age gray ware. In Kansu, where the black pot- 
tery seems to be almost absent, only a very few shards being 
reported, the Yangshao ware is older than the Hsin-tien ware 
of the banning metal age and older than the (unpainted) Ch’i- 
chia ware, which is unknown in Honan. 

Painted Pottery Styles . — The phenomenon of clearly differ- 
entiated styles of ornament was observed only in Kansu. Named 
after type sites in Kansu, most of these styles suggest an evo- 
lutionary sequence and, consequently, relative dates; O) Pan- 
shan, (2) Ma-ch’ang, (3) Hsin-tien and (4) Sha-ching. The 
Pan-shan style is distinguished by an amphora tytje, of noble 
shape and with exquisitely painted ornaments, among which a 
design of rotatory S curves running horizontally round the vessel 
predominates. Other frequent patterns are rhombic chequers, 
diamonds, zigzags and a gourd motif. One tomb of this phase 
which Andersson was able to excavate at Pien-chia-kou (Pan-shan 
hills, T’ao valley) contained the skeleton of a man of about 40. 
in a flexed position and sprinkled with ochre, as well as eight fine 
painted vases, four crude, unpainted pots and four stone tools. 
The Ma-ch’ang wares are of reddish clay and are painted, some- 
times carcles.sly, with black ornaments such as large concentric 
circles, rhombic T hooks and large meander bands consisting of 
parallel lines; the beautiful dynamic spiral patterns have dis- 
appeared. It was with the pottery of the following Hsin-tien 
stage that some minor bronze objects came to light, none of 
them, by the way, typically Chinese (Shang). These Hsin-tien 
wares retain the meander as the predominating motif of their 
sparse decoration, while their shapes mark a departure from the 
Pan-shan-Ma-ch’ang tradition. Sha-ching, the fourth phase, ap- 
pears to have derived from Hsin-tien. 

More closely comparable with the repertory of ornamental de- 
signs found in Shansi, among which stand out large, dowerlike, 
sweeping patterns (Ching-ts’un, Wan-ch’iian-hsien, southwestern 
Shansi), are decorations known from minor find spots in south 
Kansu. The exact relationship of these latter styles to tho.se of 
the above-described sequence is not fully clarified, but it appears 
likely that they postdate the Pan-shan style; they presuppose the 
spiral motif, which here is transformed into free and asymmetri- 
cal curvilinear patterns foreign to the geometric development 
of the Ma-ch’ang phase. 

Ma-chia-yao and Lo-han-t’ang in central Kansu, two large 
dwelling sites, exhibit designs that may well stand midway be- 
tween Pan-shan and these south Kansu styles. 

The range of ornamental patterns known from Shansi and 
Honan is comparatively narrow; to put it in the briefest inter- 
pretive statement, it may be said that after a splendid manifesta- 
tion in Shansi (Ching-ts’un and Hsi-yin-ts’un) decline set in in 
west Honan (Yang-shao-ts’un), followed by a rapid decay in 
north Honan, so that a loss of diversity and freshness becomes 
the more noticeable the farther east we move. 

Stone Implements . — ^The following four tools are, according 
to Andersson, characteristic of the Pan-shan phase: heavy axes 
of rectangular cross section with rounded-off comers, flat adzes, 
tnnall adzes and rectangular or trapezoidal knives with one or 
two perforations. There are pendants and beads of jade, ama- 
zonite, turquoise and marble and |)erf orated disks of jade, which 
in more regular shapes reappear in Shang and Chou times. The 
techniques of sawing and drilling hard stones thus were familiar 
to those vase painters. The occurrence of composite tools such 
as bone knives set with small flint blades (Lo-han-t’ang and 
Chtt^chia-diai, west Kansu) point to connections with the Gobi 
miciolithic cultures. 


Lungihan Black Pottery Complex^— It was noted above 
that a black ware is associated with the painted ceramics in Shansi 
and Honan. In the eastern provinces of Shantung, Kiangsu 
Anhwei and Chekiang, however, only the black wares are found 
without any traces of painted pottery. The existence of a cul- 
turc or cultural phase traceable through this black ware became 
known through the excavation in 1930 and 1931 of Ch’eng-tzu-vai, 
a mound near the railway station of Lungshan, east of Tsinan 
(west Shantung). 

The typical black {lottery is a very thin ware with a blackish 
or brownish body and a burnished, shiny, black surface, 'llte 
shapes are distinguished by angular silhouettes that bes(ieak thr 
potter’s wheel. Save for some occasional incised geometric de- 
sign of great simplicity, there is no decoration. Among the ves- 
sels arc found tyjies not known in painted pottery, such as tri- 
pods, spouted vases with bulbous hollow legs and. most 
characteristic, bowls on high ringed stems. Specimens of these 
stemmed bo whs were unearthed not only in Shantung hut also 
far south as the Hangchow bay (Liang-chu, Chekiang) and in 
westerly Szechwan (Han-chou, north of Chciigtu). Sparse oc 
currences of black pottery have been reported from oulb'inp 
regions such as northwest Kansu (Chu-chia-chai), south Sierh- 
wan (upper Yangtze) and Liaotung (Port Arthur). The ceaircs 
of the black pottery culture appear to have been located in Shan 
tung and the Huai (Hw^ai) river valley, areas held by tribes which 
as late as the Chou dynasty had not yet been a.ssimilated ( Tun^ 1 
and Huai I). 

It is certain that the Lungshan culture preceded the Bron/c 
Age level of Anyang (north Honan), site of the last Shang capi 
tai between 1300 and 1028 b.c.. and that several Lungshan fea 
tures live on in the Shang culture: bone oracles, sha^ies of vases 
(in gray Shang pottery and in bronze) and tamped earth .strut- 
tures. Even so there is no evidence of a genetical relationship 
between the basically premetallic Lungshan culture and the Shnnp 
civilization of Anyang, unless it should emerge with new discov- 
eries relating to the archaeologically still wholly obscure span of 
approximately two centuries of Shang rule before 1300 n.c. 

Chronology and Western Connections. — An earlier Lunp 
shan (1) without metal was found to be separated by a thin, 
sterile, sandy layer from a later Lungshan (II ) with scarce hronzr 
objects at Ch'eng-tzu-yai. It is likely that Lungshan 11 . 
assumed by R, von Heine-Geldcm, belongs in the fcarJy Shanp 
period (1523?-! 301 n.c.), and that Lungshan I accordingly date.^ 
from the first half of the 2nd millennium, beginning jierhaps 
around iSoo n.c. Consequently the fiainted pottery' must hr 
placed, in its beginnings in Kansu, around or shortly before 3000 
B.C., because its secondary styles in Shansi and Honan overlaj) 
with the black pottery. 

Both the painted Yangshao and the black Lungshan ceramics 
appear to have come to China from the west, where possible 
prototypes of similar shapes, ornamentation and techniques are 
widespread. In the case of the painted pottery, moreover, an 
apparent want of archaic forerunners, hence the phenomenon ui 
a sudden unfolding, make it almost necessary to think of outsidr 
stimuli. These may have come from Iran, where similar shape!) 
of tripods (Giyan, Djamshidi and Kamterlan), urns (Musyan and 
Persepolis) and steamers (Giyan) occur, dating from around 2000 
B.C., or from south Russia (Tripolyc B), where both the shapes 
of the urns and their d^cor of running spirals offer striking par^- 
lels, pointed out by L. Bachhofer, to the Chinese types. For the 
black pottery, close similarities to north Iranian and east Caspian 
types of stenuned bowls dating from about 2000 b.c. (Tepe Hissar 
and Shah Tepe) seem to warrant actual connections througn 
cultural transmissions or, possibly, according to Heine-Geldern. 
migrations. Even a type of tripod with hollow legs, which is 
widely regarded as uniquely and specifically Chinese, occurs as 
far west as Anatolia (Manisa, 3rd millennium). 

The approximate dates of the western — ^Asiatic and European 
— ^relevant material agree fairly well with the rough estimates 0 
which the Chinese evidence admits. , 

Late Neolithic of South Ghina^The beginning of 
tion dates only from about 1932, along the coast between Bo 



CHINA 


Kong and Swatow, an am which under the ancient Ytidi had re- 
mained independent until as late as iix b.c., when it was finally 
subdued by Han Wu XL Field observations made by J. Shell- 
shear, D. J. Finn and R. Maglioni (which led to the recognition of 
several late Neolithic and chalcolithic cultures) were summed up 
by Maglioni in an attempt to arrive at a coherent if preliminary 
and admittedly still obscure picture. This includes three Neo- 
lithic stages, termed — after a district in Kwangtung — Hoifung 
'Mandarin: Haifeng) 1 (Sov), Hoifung II (Sak) and Hoifung III 
I Pat), and a chalcolithic and bronae period which is but a con- 
tinuation of the Pat culture modified by the acquaintance with 
ni(*tal. The various stages are differentiated on the basis of the 
ceramic wares and stone or bronze tools as well as the sites dis- 
covered. In most cases these sites revealed objects of only one 
of the three cultures; among more than 20 sites in the Hoifung 
(])•;( riel, only two or three showed a mixture of remains of two 
dilicrent cultures. 

Hoifung 1 combines a short ax of lenticular cross section with 
ilaitcned sides, a derivative of the Walzenbeil, as its most typical 
tool with three kinds of pottery: (i) cord-impressed ware, (2) 
srimolhly finished wares with incised or stamped geometric dicor 
around the neck and (3) footed dishes with cutouts in the foot 
and with red and white paint. This culture is believed to be 
cloM'ly related to Indochina. Hoifung II possesses a wider 
variety of axes, which again resemble Indochinese tyiies and like 
ihtse latter arc very often ground only near the cutting edge, 
aiui leaf-shaped arrowheads as well as stone bracelets. Besides 
corded ware and another coarse pottery tempered with sand, 
there apijears a fine and thin ware with the dScor always 
v,iamfH‘d. A tree pattern deserves to be noted, for it occurs also 
in the first stage. 

riie Hoifung III settlements were found almost everywhere 
near those of the preceding (Sak) phase, i>ointing to a shift in 
pupulation, perhaps an invasion. The stone industry differs con- 
didcrahly from the earlier ones. Tools are polished all over, and 
the finest of them are made of beautiful hard stones or jade. 
Most typical is the stepped adz with a tang of elliptic cro.ss sec- 
tion distinctly set off from the angular body, a boatbuilders’ tool 
that turnis one important link with Neolithic Fonno.sa, the Philip- 
pines and Polynesia, while it seems to have remained unknown 
in northern China. Other polished stone objects such as arrow- 
wmh, .spearheads and halberds reminiscent of the Chinese ko 
(Iciiriy suggest northern connections, and in contrast with the 
preceding stages there are no Indochinese types present. There 
IS ;t wide variety of beads, bracelets, pendants and amulets. The 
pottery of this (Pat) stage likewise exhibits new features. One 
ot thorn is a stamped “net pattern*' of raised lines running 
ohli(|uely over the surface, a pattern which is paralleled in 
Ch eng-izu-yai, the black pottery site in west Shantung. Others, 
a( curding to Maglioni, are wares of vitrified clay and even glazed 
^arrs, the inclusion of which in this late or post -Neolithic as- 
bomldagc may need further substantiation. The rise of the Yiich 
IHfopic is believed to have occurred in the early metal age, partly 
a result of ethnic movements and fusions at the time of in- 
cipieni metallurgy, a factor which transformed the culture termed 
I'ai or Hoifung III without breaking its continuity, 
by the mid-1950s no dependable clue had been provided for 
the chronology of those prehistoric cultures, whose correlations 
those of the surrounding areas remained to be clarified. 
Early Bronze Age in Nor^ China.— This age is likely to 
antedate the highly advanced stage from after 1300 b.c. known 
through excavations of the large and rich Shang site near Anyang 
(north Honan). However, no site of a Bronze Age phase earlier 
than Anyang has be6n discovered. Scanty occurrences of primi- 
tive metal objects from several painted pottery sites in remote 
Kansu and Jehol, which probably date from before 1300, shed 
htile light on what happened in the Shang domain before Anyang, 
luitween 1400 and 1300. Those primitive objects consist of 
^^ngle round and conical buttons, compounded buttons, round but- 
with striated rims, small buttons in aggregates of six, funncl- 
hell-shaped pendants, a bronze armlet with overlapping ends, 
^'shapeless” bronze knives, a thin blade considered to be 


a razor, small bronze tubes, some arrowheads and the like, such 
as were found in west Kansu (Hsia-hsi-ho and Qi’ia-yao), cen- 
tral Kansu (Hsin-tien, Hui-tsui and Ssu-wa-shan) and Jehol 
(Ulan Hata) — a far cry from the elaborate bronze art of 
Anyang. 

Anyang, therefore, appears as an unheralded, surprising and 
sudden manifestation of Chinese metallurgy as well as of Chinese 
art forms, which in contrast with the “international” character 
of the Neolithic potter’s art, with its many parallels in western 
Asia and southeastern Europe, are profoundly dissimilar from 
those of any other ancient civilization. Even so, some of the 
outstanding cultural possessions of the Shang people again are 
paralleled in the west and ultimately may have come thence: the 
horse-drawn war chariot, a developed system of script and the 
technique of bronze casting as such. 

The excavations carried out by the Academia Sinica in 15 cam- 
paigns between Oct. 1928 and June 1937, in an area stretching 
more than three miles along the Huan river to the west of the city 
of Anyang, revealed a considerable number of individual sites of 
varying age and importance. These sites, which are not equally 
well explored, form, according to Shih Chang- ju, six groups: 

1. Hsiao-t’un: large dwelling site of Lungshan and Shang 
periods. Dwelling, storage and refuse pits; remains of water 
ditches or canals; pounded earth foundations of houses; founda- 
tion burials; Individual and collective burials, horse burials, 
chariot burials and sacrificial burials of oxen, sheep and dogs, 
all of Shang age; later burials from Sui to Manchu dynasties. 

2. Ssu-p’an-mo, Wang-yii-k’ou, Huo-chia Hsiao-chuang: Shang 
dwelling sites and cemeteries. 

3. Hou-kang, Kau-ching-t’ai-tzu, T’ung-lo-chai : three succes- 
sive stages, painted, black and gray potteries. 

4. Hou-chia-chuang (Northwest Hill): Shang cemetery; “royal 
tombs.” 

5. Fan-chia-chuang: cemetery, little explored. 

6. Ta-ssu-k’ung-ls’un, Nan-pa-t’ai, Hou-chia-chuang “South 
Field”: Shang sites of slightly varying character. 

Although the finds were published only in part, enough became 
known to enable us to form an idea of the range of Shang art 
and of what either links it to. or separates it from, the past. 

Clear links with older cultures exist in the case of the gray 
|)ottcry, which in a coarsened fashion continues the black pot- 
tery traditions. They exist also in the case of many types of 
bronze vessels, the sha()es of which were dependent on then- 
current pottery prototypes. To ceramic traditions points also a 
limited but common repertory of geometric ornaments such as 
diapers, angular meanders and T hooks, found on gray pottery 
and bronzes as well as on a peculiar new kind of ceramic ware, the 
Shang white pottery. This is a heavy, hard-fired, whitish ware 
distinguished by its carved decor. 

The same white pottery, on the other hand, marks a new de- 
parture, being carved in a technique foreign to the Neolithic pot- 
ters and decorated also with animal images of the abstract, 
heraldic style that is one of the Shang novelties in archaic bronzes 
as well as on carved bones and ivories. A bone carver’s tradition 
looms as the uniting agency behind the abstract animal imagery 
in all those mediums including wood, but the origins of this 
tradition are unknown. Another new feature is small animal 
sculptures in jade; they have no precursors whatever in Neo- 
lithic sites, while in a general way they are reminiscent of much 
earlier animal amulets in stone such as were unearthed at Ur, 
Erech, Tepe Gawra and Khafaje in Mesopotamia. 

Among the magnificent bronze weapons of the Shang there 
are types of tanged axes which appear to be autochthonously 
Chinese. Others are suggestive of foreign connections. Some 
rarer types of shaft-hole axes recall designs current in Mesopo- 
tamia, Luristan and Persia. The spearheads, socketed celts and 
certain kinds of daggers and knives, on the other hand, have close 
analogies in east Russia, Siberia, Mongolia and the Ordos steiqpe 
inside the great bend of the Hwang-ho. Conditions thus would 
seem to repeat a pattern observed when dealing with the Neo- 
lithic paint^ ceramics, which likewise point toward sooth Russia 
Snd the ancient near east as centres of diffusion. 
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Ordoi< — On the evidence of numerous stray finds of bronze 
objects made there, the Ordos region and adjacent Inner Mon- 
golia form part of the geographical and cultural continuum of the 
Eurasian steppe belt, an area that was to remain alien to that of 
the Chinese culture. The Ordos bronzes have close affinities 
in the Bronze Age inventory of central and south Siberia 
(Minusinsk, Tomsk. Altai and Kazakhstan), east Russia (Ananino 
and Perm) and south Rus.sia (Kuban), and after they became 
known in the 1920s were rightly recognized as related to Scythian 
art. However, older, pre-Scythian strains are also present in 
Ordos art. In fact, it seems that the Bronze Age sequence estab- 
lished for Siberia is fully answered by the Ordos bronze material 
so far known, whereas correspondences with Shang art appear to 
be limited to the types mentioned above. These types belong, 
in Siberia, in the periods called Andronovo (c. 1700-1300 B.c.) 
and Karasuk (c. 1300-T000 b.c. ). It is the influence of these cul- 
tures, including early Ordos, which in the author’s opinion ac- 
counts also for the lesser bronze finds in several Kansu and 
Jehol painted pottery sites. 

The Karasuk phase is archaeologically important in that it 
offers early examples of what is known as the Eurasian animal 
style. This culture has been explained as the result of an amal- 
gamation with Mongoloid elements which, absent in the older 
Andronovo population, were traced in the skeletal remains of the 
Minusin.sk area. Even so, most of the Karasuk inventory, 
whether metal tools or pottery, is linked W'ith Andronovo, and 
the animal sculptural adornments of daggers and knives (which 
might be taken as testimony of influences from Anyang or the 
Shang cultural sphere at large) agree so well with older Siberian 
animal sculpture in stone, antler and bone that there is little 
need to look to China for their origin; particularly since the 
comparable specimens from Anyang appear to be novelties with 
no background of native traditions. A grave disadvantage in an 
attempt at disentangling these Bronze Age Chino-Siberian rela- 
tions is the lack of scholarly excavations in the Ordos region ; no 
ancient .settlements, burials, skeletal materials, pottery or other 
tomb furniture were known in the mid- 19508. Evidence, there- 
fore, rests with the stray finds of metal tools and chronology. 
Taking this latter fully into account, it can only be assumed that 
metallurgy came to China from the northwest, ultimate filiations 
with Mesopotamia notwithstanding. 

Perhaps no other single factor so aptly illustrates the degree 
of obscurity prevailing in regard to the pre-Anyang period (Ihj- 
fore 1300 B.c.) as does the Chinese script. Appearing in the 
archaic but essentially developed system of the oracle in.scrip- 
tions on tortoise .shells and animal bones found in Ilsiao-t’un, 
one of the Anyang sites, this script, an eminent achievement of 
Chinese civilization, undoubtedly presupposes some span of time 
prior to Anyang for it.s evolution. Vet not the faintest trace of 
any pictographic writing before Anyang has been discovered. 
It is justifiable, therefore, to conceive of the creation of the 
Chinese script some time during the obscure two centuries or 
so before Anyang, a creation which save jierhaps for the basic idea 
of writing was entirely indigenous. 
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EARLY PERIOD 

Introduction; The Influence of Physical Environment.^ 

Throughout its course the history of China has been profoundly 
affected by physical environment. In the first place, what is 
know’n as China proper is singularly fitted for a large and civilized 
population. Fertile valley.'?, the loess soil, great alluvial plains 
a fairly large supply of minerals, a favourable climate and a 
rainfall w’hich is usually adequate combine to make the region a 
natural seat for powerful and highly cultured peoples. Tn the 
second place, the mountains and rivers within China proper offer 
no insut)erable obstacles to the union of the region under one 
rule. This is especially true of the part of China embracing the 
Yangtze valley east of the gorges and the valleys of the Hwn^ig. 
the Hwai and the Pei (North) rivers. China is fairly eav.\iy 
welded into an empire. 

On the other hand, these internal barriers, especially those m 
the west and .southwest, are sufficiently marked to .stimuliic .i 
strong pro\incial feeling and dialectal differences. Not infre- 
quently — often for centuries-— they have permitted political divi- 
sion. Tn the third place, the great plateaus, deserts and rnoim- 
taiiKs hy which China proper is surrounded have been sources of 
periodic invasions. The sturdy dwellers in these rehtivcly in 
hospitalile wastes naturally looked with covetous eyes upon the 
fertile and wTalthy plains to the south and east. The necessity 
of defense against them was constant with ever>' government of 
China; hence the Great Wall; hence, too. the attempt to control 
them by the conque.st of their homes — Tibet, Sinkiang. Mongolia 
and Manchuria; hence, too, the periodic infusion of new blood 
and the highly mixed character of the present Chinese population 
In the fourth place, these hind barriers, together with the ocean 
until the 19th century prevented close, continuous contacts vith 
other seals of culture — India. Persia, Me.sopotamia, the Mediter- 
ranean and Europe. Many contributions have come front with- 
out, notably Buddhism. Yet, w^hile absorbing foreign elements, 
the civilization that developed in China retained a distinctive 
character partly because of the considerable isolation. The 
breaking of these harriers by the west W'as responsible for the 
stujiendous revolution of the 20th century. In the fifth place, the 
seas played a relatively minor part in shaping Chinese civiliza- 
tion, which at its beginning was continental. Only as coastal 
regions w^re absorbecl politically, as naval technology develt»i)e(l 
and as centres of civilization grew» in -Korea, Japan and stmth- 
eastem Asia did maritime commerce become increasingly impor- 
tant. Extensive migration hy sea was limited to the past several 
centuries. Geographical environment, in short, encouraged the 
Chinese to become a numerous, highly civilized, fairly well-unified 
though mixed people, isolated and nearly self-contained. 

Origins. — The origins of the Chinc.se people and their civi- 
lization are still undetermined. It need not be assumed, indeed 
it is unlikely, that the people were of one original stock or that 
the civilization spread from one centre either within or outside 
the modem boundaries. It appears more likely that many dif- 
ferent ethnic groups and many separate centres of primitive cul- 
ture gradually merged and mingled to produce the civilization that 
has been continuously unfolding and spreading over this con- 
tinental region. Archaeolocpr revealed the existence of Neolithic 
culture in numerous sites in China. This culture bore funda- 
mental resemblances to the Neolithic in ipany parts of the 
Eurasian continent but also had some distinctive features, w 
different parts of China, moreover, there were from early times 
regional variations. There was apparently a continuity of popj^ 
lation from Neolithic times into the historic period, and the 
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arc some evidences of cultural continuity as well. 

rhf sources of information available allow no simple conclu- 
sion about the complex question of the connection between the 
civilization of China and other ancient centres to the west. 

I'he oldest Chinese historical literature, that in the Sku Ching 
niton of History') — ^parts of it the so-called “ancient text,” a 
l.'jtc forgery — and the earliest extant collection of ancient songs 
and poems, the Shih Ching (Canon of Odes), cannot be depended 
upon for information earlier than the ist millennium b.c., and 
much of that is by no means uncontested. The earliest docu- 
tul'hIs in even these books show a civilization which is already far 
reitujved from primitive conditions and contain no certain proof 
,») cither a native or a foreign origin for the Chinese. Archaeology 
:,.i. jinly begun to help. Researches in central Asia disclosed ex- 
irLiTicly ancient seats of culture ea.st of the Caspian and suggested 
!UP possibility of migrations from what is now Sinkiang and 
Mdiiuolia and possibly from farther west, and also the possibility 
„i \rry early transmission of some art fonns from western Asia 
.,11(1 '‘outhcaslern Europe. Remains of a Neolithic culture in 
Henan and elsew'hcre, with vessels and implements resembling 
ilid'V in use by the Chinese in historic times, were brought to 
The excavations at Anyang in Honan told much of the 
.rinnd traditional dynasty, the Shang. but gave evidence of 
Kill hi ng but a native origin for the rich bronze culture and its 
hiidilv sophisticated writing. All that can be said with certainty 
I- ili.it clear glimpses of what can be called with assurance ('hi- 
lu-'t' ( iilture are caught first in the present area of Honan, Shan- 
uum and Shensi, that at the time from which wc have remains 
ii was already old, and that it and the people who possessed it 
wtre probably the result of several strains from different parts of 
V-'i.i. Much and perhaps all of Chinese culture may have de- 
Ncioped in China itself. 

Mythical and Legendary Period.— -The Chinese, like other 
ivdpks, have accounts which attempt to trace their history^ to its 
Chinese myths .speak of gods and demigods in what 
wtTMwv Kansu and Shensi, of a first man, P an Ku, who was en- 
(iovwcl with supernatural powers and was the first ruler of the 
iVdrld and of several series of emperors who were followed by 
"ui Jvn. the “Fire Producer,’’ who learned how to kindle fire 
!>\ watching a bird produce sparks by pecking at a tree. The 
li'udidary Fu H.si is thought of as having introduced matrimony, 
'unstitutmg the patriarchate for the matriarchate, as the inventor 
«i the pa knUf or trigrams, much used in divination, as having 
aukdv his people hunting, fishing and the rare of flocks, as the 
ixiL'iii.tior of musical instruments, as having substituted a kind 
hieroglyphs for a system of knot writing previously used, and 
h.iving arranged a calendar, Fu Hsi is supposed to have been 
inlinwvd by Shen Nung, to whom is ascribed the introduction of 
iL'iivultiiral implements and the tilling of the fields and the dis- 
of the medicinal properties of plants. 

•iivn Nung m turn was succeeded by Huang Ti, or the Yellow 
Kmpvror, who is held to have extended the boundaries of the 
‘‘nipirc, to have regulated the calendar, to have been the first 
“uiUler of houses and cities, to have organized a board of histori- 
»cra})luTs and to have improved commerce. His consort is said 
' havf invented the manufacture of silk. 

\.irious dates are assigned to these last three rulers, but most 
thninologies agree in placing them somewhere in the 3rd mil- 
Jtniuuin H.G. Whether these emperors ever existed is uncertain, 
htsi they are but legendary figures. 

Huang Ti is supposed to have been followed by four other 
fultTs. and these in turn by the famous rulers Yao, Shun and Yu. 
Ilu'sf three are the first monarchs mentioned in the Shu Ching 
•lud were regarded by ‘Confucius as models. Dates and details 
'*[** "till extremely uncertain, for most of those usually given arc 
late origin. Even the historicity of the three is to be viewed 
"•ih decided doubt. Yii is held to have dealt successfully with 
l>n)l)lem of draining away the waters of a great flood and to 
founded the first dynasty, the Hsia (to which are ascribed 
'‘‘i* doul)tful dales of 2205-1765 b.c. and whose very existence is 
^ui^'iioned). It is said to have come to a close with the reign of 
intolerable tyrant, Chieh Kuei, and to have been overthrown 
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by T’ang, who in turn founded janother dynasty, the Shang or 
Yin. The Shang dynasty is said by some to have lasted from 
1765 to 1122 B.C., by others from 1523 to 1027 b.c. 

Beginnings of History; The Shang Dynasty. — ^The exist- 
ence of the Shang, however, has been amply demonstrated by 
modem archaeology. What have been some of the most brilliant 
and startling of relatively recent archaeological discoveries re- 
vealed the Shang to have had lironze utensils of unusual beauty 
and skill of construction and writing out of which came the pres- 
ent Chine.se system. There was an elaborate system of divination 
by heating bones and tortoise shells and interpreting the cracks 
which came with cooling. There were chariots and horses and 
domesticated cattle, pigs, sheep, dogs and chickens. There were 
buildings of some size. The cowrie, a shell, was used for money. 
Stone was sculptured. The family was important and was re- 
inforced by ancestor worship (at least in the royal house). Vari- 
ous spirits and deities wcie revered. The Shang dynasty, like its 
predecessor, is said to have been brought to its end by the mis- 
deeds of its last ruler, Chou Hsin. 

The Chou Dynasty. — C'ondign punishment was inflicted on 
Chou Hsin by the rulers of the principality of Chou. Chou was 
on the western frontier, a buffer again.st the constant pressure of 
invaders who would .seize the fertile plains. It may itself have 
been founded by a fresh wave of immigrants from the northwest 
closely related to those controlled by the Shang. 

One of the rulers of Chou, Wen Wang, who, so the records 
claim, hud devoted himself lu governing well his little state, pro- 
tested against the cruelties of Chou Hsin and was incarcerated for 
his pains. While in prison he is said to have produced the / Ching, 
or Canon of Changes, a volume based upon the trigrams and later 
viewed with great veneration and incorporated into the Confucian 
canon. The book is. however, undoubtedly of much later origin. 
Wen Wang’s son, Wu Wang, eventually obtained his father’s re- 
lease and then, after his father s death, with the aid of a coalition 
of princes, overthrew Chou Hsin and established himself as the 
first monarch of the Chou dynasty. Wu Wang was greatly aided 
by his distingui.shed brother, Chou Kung, or the duke of Chou, 
whose regency during the minority of the second emperor of the 
dynasty is held by orthodox historians to have been ideal. The 
Chou dynasty lasted until 249 b.c. and .so had a longer life than 
any other which has held the throne of China. 

'rile nearly nine centuries of the Chou dynasty witnessed many 
important developments. First of all, the area of the realm was 
greatly extended. Expansion carried the C'hinese and their cul- 
ture to the sea on the east, to the Yangtze river on the south and 
to the eastern borders of Szechwan. The “barbarians’’ in these 
regions appear to have adopted Chinese culture and to have been 
assimilated by the conquerors. This expansion was for the most 
part not the result of any leadership provided by the imperial 
house. After the death of its founders, the dynasty produced few 
monarchs of outstanding ability. One, Mu Wang, is reported to 
have been a great traveller and to have extended his journeys to 
the mysterious “Royal Lady of the West’’ (Hsi Wang Mu). 
Most of the emperors, however, were distinctly mediocre, and 
some are remembered chiefly for their folly. The spread of 
Chinese power was the result chiefly of the energies of adventurers 
and the activities of heads of subordinate principalities. 

The realm, as it exi^anded and as the qu^ity ot the Chou de- 
clined, tended to break up into semi-indefiendent states. These 
made war on one anotiier, concluded peace and developed the 
rudiments of international law, with scant attention to the au- 
thority of the im{ierial house. The power of the central adminis- 
tration more and more fell into abeyance, until, finally, the result 
was a condition which in many respects resembled European 
feudalism. 

The Chou dynasty is memorable for a marked development in 
culture. Agriculture was highly developed through irrigation and 
the regular division of lands, some of the metals were in use, 
literature had come into existence, including poetry, history and 
state archives, schools were to be found, and industry and com- 
merce had sprung up. As in the Shang, there were bronze imple- 
ments and utensils, although not so skilfully cast as under the 
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earlier cl3masty. Religion was highly developed, with divination, 
the worship of ancestors and of spirits of hills, rivers, stars and 
other natural objects, and adoration of a supreme being variously 
called Shang Ti and T’ien. Much emphasis was placed on cere- 
monies and ritual, both in religion and in oflicia] intercourse, and 
a keen sense of ethical values had developed, reinforced by the 
belief that the supreme being was on the side of righteousness and 
hated iniquity. Then, as in modern times, the family was the 
dominant social unit. Knowledge of the period is not sufficiently 
complete to enable us to trace all the growth in culture which oc- 
curred, nor is it known how much this was attributable to in- 

lences from peoples outside the expanding frontier. 

Some developments, however, are known, chief among them 
being the expansion of thought and the rise of schools of philos- 
ophy. Most of the thinkers seem to have been associated with the 
government. Certainly the problem which chiefly engaged their 
attention was the welfare of society. Cosmogony did not greatly 
concern them. To their minds, however, the disorder which at- 
tended the breakdown of the central government and the division 
of the country into warring states dominated by autocratic rulers 
w'as of great moment, and they sought to build a new order which 
would bring happiness to all. More is .said elsewhere of the teach- 
ings of the Chou fihilosophers. It is sufficient to state here that 
Confucius (551-479 B.c.) sought to save society by a return 
to the way of the ancients. This he believed to involve an em- 
phasis upon ethics — especially upon moral education — and upon 
ceremonies. By the leader.ship and example of the educated, and 
by the careful regulation of society by the ceremonies which had 
come down from the past, he would bring in a golden age. 

In his train and approving his solution came others, chief among 
them Mencius (372 or 385-289 b.c.), who stressed the essential 
goodness of human nature and the right of subjects to revolt 
against a persistently unjust ruler. Another school, Taoism, had 
as its foundation classic the Tao Te Ckin^ and attributed this to 
one Lao Tzu (Lao-tse), who is said to have been an older con- 
temporary of Confucius. The authorship and the dates of Lao 
Tzu are highly doubtful. The solution for the woes of mankind 
offered by the Tao Te Ching was conformity to the way of the 
universe. The way of the universe was believ'cd to be the ab- 
sence of all man-made restraints and freedom from elaborate reg- 
ulations and from what pa.ssed for civilization. This solution was. 
obviously, quite different from that advocated by Confucius, and 
members of the two schools engaged in frequent controversy. 
Belonging to the school of the Tao Te Ching — Taoism — ^were 
many other thinkers, notably Chuang Tzu (c. 369-286 b.c.). A 
hook bearing his name is a witty exposition of the Taoist view 
that happiness may be achieved only by the free development of 
man’s nature and that the best way of governing is through non- 
government. 

Mo Ti, who lived between the times of Confucius and Mencius 
and who was the precursor of two schools which for several cen- 
turies w'ere to have great vogue but were eventually to di.sappear, 
taught that institutions should be submitted to the pragmatic 
test — ^werc they of benefit to society? He was deeply religious, 
believed that T ien (Heaven) loved men and that all men should 
love one another. It was his doctrine of univer.sal love as the 
basis of ethics which brought against him the vigour of Mencius’ 
dialectic. Yang Chu, a contemporary of Mencius, declined to 
trouble himself about society, maintained that death ended all 
and held that each man should live for himself and for his own 
pleasure. Hsiin Tzu, bom in 340 b.c,, denied immortality and the 
existence of spirits and held that man, although bad by nature, 
could be improved by regulations and ceremonies. The legalists, 
as their name indicates, wished autocratic rule through the en- 
forcement of law rather than the Confucian influence of moral ex- 
ample. 

These and others show how diverse and vigorous was the 
thought of the age. Never again was Chinese philosophy to be 
so creative and so untrammelled by the past. Systems then 
begun were to persist until modem times. 

The Ch’in Dynasty.— The philosophers, for all their theories, 
were unable to prevent the progressive disintegration of the 


realm. Under the last Chou emperors internal strife so increased 
that the final 250 years of the dynasty are dubbed Chan Kuo 
“the Contending States.” Individualism was the order of the day’ 
In the general anarchy the Chou dynasty as last disappeared. The 
end of the Chou and the union into one empire of the large ter- 
ritory over which the Chinese people and culture had now spread 
were achieved by the rulers of the state of Ch’in. Ch’in, on the 
northwestern frontier, like the state of Chou before Wu Wans 
had been a buffer against the barbarians. Its princes at last con^ 
quered their rivals and took the emblems of imperial power from 
the weaklings of the Chou line. The last of the Chou was de- 
posed in 249 B.C. The welding of the new domains of the Ch in 
into a unified state was the work of the Ch’in ruler who ascended 
the throne in 246 B.c. and who styled himself Shih Huang Ti, the 
“First Emperor.” Assisted and perhaps inspired and directed bv 
his minister, Li Ssu, and utilizing the principles of the legalists 
Ch’in Shih Huang Ti abolished the political system of the Chou! 
with its many petty states and hereditary princes, and divided 
the country into 36 provinces, over each of which he set oflicials 
appointed by and directly responsible to himself. As an emblem 
and centre of his power he built a capital near the present Sian 
(Hsi-an, Shensi province). He introduced a uniform system of 
laws, weights and measures, thus aiding both unity and commerce 
He extended the boundaries of the empire, carrying his arms Into 
what became Fukien, Kwangtung and Kwangsi and against \the 
barbarians — the Hsiung Nu— on the northern and western fron- 
tiers. To defend his borders on the side from which they were 
most frequently attacked, he constructed the Great Wall. Thi^ 
had probably already existed in part, but he completed and 
strengthened it. Later orthodox scholars held his name in re- 
proach for one of the signal acts of his reign, the “burning of the 
l)Ooks.” What motives lay behind this deed we do not know; he 
probably believed that the scholars who were advocating political 
philosophies contrary to the legalist school on which he was build- 
ing his regime were enemies of the new order he was trying tn 
establish. Whatever his motives, he had the existing literature 
collected and burned, exempting only copies he preserved in the 
imperial library and books dealing with divination, pharmacy, 
medicine, agriculture and arboriculture. He commanded scholars 
to de.sist from discussing the past. The old order did not expire 
without a struggle. Ch’in Shih Huang Ti died in 2 to b.c., and 
almost as soon as his strong hand was removed the structure hr 
had erected collap.sed. Insurrection broke out, the feeble “Sec- 
ond Emperor” was murdered (207 B.c.), and militar>* chiefLw 
set to fighting for the throne. 

The Han Dynasty. — Out of the renewed civil strife one of the 
contestants, Liu Pang, shortly emerged victorious and founded the 
Han dynasty (202 b.c. — ^Liu Pang counted his reign as having 
begun in 206 B.c.). The effort of Ch’in Shih Huang Ti had not 
been in vain. The “feudalism” of the last years of the Chou had 
been so badly shattered that Liu Pang found it possible to unite 
the country quickly. At the beginninrthe Han attempted to rule 
the empire by a system which was a combination of that insti- 
tuted by the Ch’in and of “feudalism.” Members of the em- 
peror’s family were placed over the main divisions of the realm> 
This compromise carried with it the seeds of the old pernicious 
particularism, however, and after about a century the principle 
of hereditary local power was curtailed and the practice was 
adopted of governing through a civil service recruited on the 
basis of worth. Worth was to be discovered in part by means of 
examinations. Confucianism in a modified form rather 
legalism became orthodox. Greatly enlarged by later dynasties, 
the practice of recruiting officials by means of examinations w« 
to be a means of holding the country together. It was one of the 
most successful political devices ever invented. - 

With the consolidation of China went foreign conquests. W 
major ones date from the long and brilliant reign of Wu Ti (MO" 
87 B.C.). The Han arms were directed chiefly against the 
barians on the northwest, especially the Hsiung Nu. 
against this common foe were made with central Asiatic pcop' • 
To effect the alliances Chong Ch’ien was sent to the 
went as far as Bactria. The power of the Hsiung Nu was broK 
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and the Han rule was extended into what is now Sinkiang. In the 
dry air of the far northwest remains of fortresses and walls built 
t)y the Han to guard the frontier have survived to our own day. 
fhe Han also carried their arms south of the Yangtze as far as 
fongking and to the northeast into Korea. 

With unity, increased prosperity and conquests came foreign 
trade. The caravan routes to the west had been made safe by the 
defeat of the Hsiung Nu, and products from central Asia and even 
from the outposts of the Hellenistic world reached China, and 
Chinese goods were sent in exchange. 

Literature and art revived. The first emperor of the Han de- 
clined to remove the prohibition of Ch’in Shih Huang Ti against 
the ancient books. The ban was lifted by his successor, however; 
doruments which had escaped the holocaust were brought out 
from their hiding places, and scholars devoted themselves to re- 
storing the texts and writing commentaries on them. The Han 
could not boast of as much original philosophical thought as could 
the Chou: it may be that the emphasis placed by the state upon 
the study of the classics of the Confucian school discouraged 
oriffinality. Taoism was espoused by many in high position, but 
it degenerated more and more into magic and the search for the 
elixir of life and for means of transmuting the baser metals into 
Kokl. Historiography was greatly developed, however, the out- 
standing work ^ing the monumental Htstorian*s Records {Shih 
Chi) of Ssu-ma Ch*icn. Poetry, too, revived. In art the Han 
[KHod showed some new forms, several of them possibly influenced 
bv contacts with central Asia and the west. 

rhe Han rule suffered a temporary interruption when, in the 
isi century of the Christian era, Wang Mang, one of the most 
interesting social and economic innovators in Chinese history, .set 
aside an infant em{)cror (a.d. 8) and for a few years ruled as the 
emjHjror of the Hsin dynasty. Princes of the Han, however, de- 
feated and killed him, and in a.d. 23 restored the dynasty. The 
capital was now moved from Ch’ang-an (Sian) in the later Shensi 
province to Loyang in the later Honan province. The dynasty 
after this interruption is known as the Later or — ^because of the 
change of capital — ^Eastern Han, as distinguished from the Earlier 
or Western Han. 

The Later Han renewed the conquests in the west, and under 
(ien. Tan Ch’ao the Chinese became masters of parts of central 
Asia. A Chinese embassy reached the Persian gulf. Partly be- 
cause of the control by the Han of the caravan routes to central 
Asia and partly because of the possession of Tongking and the 
south, commerce was maintained with the Roman orient — ^known 
to the Chinese as Ta Ts’in — both by land and by sea, Chinese 
silks were carried to the Mediterranean world, and products from 
central Asia and the Hellenistic world were brought to China. 

Through these contacts with the west came Buddhism. The 
story which attributes its introduction to a dream of the Em- 
[leror Ming is a pious fabrication of a later age, but that it 
entered Ciiina under the Han is certain. The Later Han con- 
tinued the patronage of letters, and especially of the Confucian 
school, which had been accorded by the Earlier Han. Literature 
ilourished and was furthered by the invention of paper (c. a.d. 
105). 

The annals of the Han d3masty, like those of both its predeces- 
sors and successors, are punctuated by rebellions and intrigues. 
^ the imperial line became weak, these succeeded in bringing 
it to an end, and a period of disunion followed which was to last 
^or nearly four centuries. So thoroughly had the Han emperors 
Welded China together, however, that cultural unity and the 
vision of a single empire were never lost, and to this day the Chi- 
^ call themselves t||e “Sons of Han.” Under the Ch’in and 
Han China had for the first time become a great state. 

Three and One-Half Centuries of Disunion (the ^hree 
, ^gdonis*’>^The Later technically came to an end in 
It was succeeded by three states — the “Three Kingdo^” — 
in the north, ruled by the successors of Ts’ao Ts’ao, minister 
betrayer of the last of the Han; Wu in the central and lower 
M of the Yangtse valley, with its capital at Nanking; and Shu, 
® Szechwan, whose monarchs, of the house of Han, claimed title 
^ (be entire empire and which, for its connection, is known 
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as the Minor or Shu Han. The period was one of almost con- 
stant war and is famed for the exploits of its chief figures, pop- 
ularized for later ages by the stage and the historical novel San 
Kuo Ckih Yen /. Liu Pei, first prince of the Minor Han, was 
aided by Chang Fei and Kuan Yii, the latter of whom was 
later deified as the god of war, Kuan Ti. He was also assisted 
by Chu-ko Liang, who was noted as a strategist and as the inventor 
of war machines. The fortunes of war varied, but not one of the 
three kingdoms was able long to conquer the other two. 

To domestic dissension was being added foreign invasion. Peo- 
ples from the north and west — Mongols, Hsiung Nu and Turksin- 
took advantage of the internal weakness of the fertile lands to 
the east and south and seized much of the territory north of the 
Yangtze. Many ephemeral states and dynasties followed, the in- 
vaders striving to establish themselves in the north and the 
Chinese, from the south, endeavouring to beat them back. The 
period is accordingly known as the epoch of the northern and 
southern dynasties. The most prominent among many dynasties 
of the period were the Eastern (^hin (a.d. 317-420), with its capi- 
tal at Nanking; the Sung (420-479, called Liu Sung to distinguish 
it from the later and more famous Sung dynasty), also with its 
capital at Nanking; the Northern or Yuan Wei (386-535) of the 
Toba Tatars, with its capital at the modem Tatung in Chahar, 
and at its end dividing into the Western and the Eastern Wei, 
followed by the Northern Ch*i and the Northern Chou. In the 
south ruled the Ch’en. 

The period was one of transition in civilization. Many of the 
invaders adopted Chinese culture, but they could not but modify 
it. Buddhism now achieved popularity, perhaps in part because 
with the breakdown of central authority the Confucian school 
could not offer the resistance that it could under the Han. Many 
of the monarchs espoused the foreign cult, missionaries came in 
numbers, and Chinese, the best known of whom was Fa-hsien, 
went on pilgrimages to the sacred sites in India and returned with 
Buddhist scriptures. 

By the time the empire was once more united. Buddhism had 
become an integral part of its life and was having profound effects 
upon other religions, popular thought, literature and art. The 
Buddhist sculptures of the period are noteworthy. During the 
last years of disunion and during the first century or two of the 
union which followed, Buddhism was more prosperous than it 
was ever again to be in China. The many new sects which arose 
within it testified to its vigour. Taoism, too, under the stimulus 
of Buddhism, developed as an organized church and became a 
great popular religion. 

Though it was a period of disunion and turmoil, the 3rd to 6th 
centuries showed great increases in knowledge of medicine, math- 
ematics, a.stronomy, botany and chemistry. Through foreign 
missionaries and returning pilgrims, merchants and embassies, the 
Chinese became much better informed about the outside world. 
Sea connections and commerce between China and southern Asia 
increased. The lower Yangtze region became more highly de- 
veloped economically and culturally. 

The Sui and the T’ang. — ^After the long period of division, 
union was once more achieved, first under the Sui dynasty (a.d. 
589-618) and then under the T’ang (618-906). Under the second 
emperor of the T’ang, T'ai Tsung (627-649), China became more 
powerful than it had been since the Han and was for a time the 
strongest and largest empire on earth. Under the T'ang Chinese 
arms were carried again into Korea, into Tarkistan, across the 
Pamirs to northwest India and into Tibet. To China, and es- 
pecially to the T’ang court at Ch’ang-an, the later Sian, journeyed 
peoples of many lands and faiths. Modems, Neatorians and fol- 
lowers of Manichaeism came, and Persians sought aid against the 
Moslem Arab wave of invasion. The Nestorians had missionaries 
and churches in (Zhina and, apparently, a fairly extensive litera- 
ture. Japanese carried home ideas which were to continue the 
revolution in the life of their nation that contact with China im- 
mediately before the T’ang had begun. Chinese Buddhist pil- 
grims also continued to visit India. 

Under the T’ang the bureaucracy and its accompanying civil 
service examinations were further developed, and the latter were 
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capped by the foundation of the Han Lin academy, in later years 
charged with the compilation of histories, the drafting of decrees 
and other literary labours. 

In the prosperous and peaceful T’ang period, painting reached 
new heights and (China's most Camous poets wrote. Among the 
latter the most distinguished were the realistic Tu Fu and the 
Bohemian and attractive Li Po. From the T’ang dynasty dates 
the earliest-known printing, and paper money made its tentative 
api)earance. 

Of the many rulers of the T’ang little need be said here. Be- 
sides T’ai Tsung the be.st remembered was probably Hsiian Tsung 
(Ming I'iuang) (reigned 712-756). Under him lived the greatest 
poets and painters. In him the dynasty reached its apex, and 
toward tlie close of his reign a disastrous rebellion broke out 
which marked the beginning of the dynasty’s decline. After him 
invasions and rebellions decimated the population, and in 907 
the dynasty was brought to an end. 

The Five Dynasties (907-960). — Following the T’ang various 
aspirants for imperial honours fought for the throne, and in quick 
succession there followed five ephemeral dynasties, known as the 
Later Liang, the Later T’ang, the Later Chin, the Later llan and 
the Later Chou. Their assumption of famous names did not 
prevent the early demise of each, and in 960 the last gave way to 
the Sung dynasty. 

The Sung Dynasty (960-1279). — ^The Sung dynasty, founded 
by Chao K’uang-yin, began auspiciously. Most of the country 
was reduced to submission, the capital was placed at Kai-feng, 
near the site of the glories of some earlier dynasties, and under the 
first few rulers the civil service was so develoiied and improved 
that it became a model for later times. 

This did not prevent the former, however, from arrogating 
ever more authority to the throne. Before long evil days came. 
An attempt to conquer the K’itan, a people of Mongol tongue 
who ruled the Liaotung ijcniiisula, proved unsuccessful, and 
the K’itan occupied portions of the empire adjoining their do- 
mains and were prevented from further depredations only by 
the payment of tribute. On the northwest another kingdom, 
that of Hsi Hsia, threatened the frontiers and fought both the 
Sung and the K'itan. The Sung called to their assistance the 
Chin (“Golden”) Tatars, but after expelling the K’itan the Chin 
made themselves masters of the territory north of the Yangtze 
and the Sung were constrained to move their capital to Hangchow. 
In the wake of the Chin came the Mongols. 'I'he great Mongol 
general Temuchin, or jenghiz Khan (q.v,), invaded (!hina early 
in the 15th century. By 1223 he had pos.session of most of the 
country north of the Uwang-ho, having defeated the Chin. Before 
his death (1227) Jenghiz had made further inroads on the Chin 
and had defeat^ the Hsi Hsia. Jenghiz’ successor, Ogdai, formed 
an alliance with the Sung, and the two made an end of the Chin. 
The allies then fell out, and the Mongols under Ogdai, Mangu and 
Kublai pressed south, until, after the last of the Sung monarchs 
had in despair cast himself into the sea, Kublai in 1279 became 
emperor of all China. 

The military misfortunes of the Sung did not prevent the 
dynasty from synchronizing with one of the great creative periods 
of Chinese culture. Painting, under the influence of Buddhism 
and Taoism, reached a very high point. ^Philosophical schools 
contended with each other, and one, culminating in Chu Hsi 
(1130-1200), gave Confucianism the form which until the 20th 
century was to be regarded as orthodox. Notable histories were 
written, among them that of Ssu-ma Kuang. An intere.sting ex- 
periment in economic and political reorganization was made under 
the leadership of Wang An-shih (1021-86). Wang An-shih was a 
brilliant and thoroughgoing radical. He sought to change the ex- 
isting educational system and make it of more practical use. He 
issued original cummenlaries on the classics, reading new mean- 
ings into these ancient documents. For 18 years, as prime minis- 
ter, he inaugurated and superintended what resembled the later 
European socialism. His object was to make the state lietter 
fitted to cope wnth its foreign enemies. To this end he would 
have the government take over the entire management of com- 
merce, redivide the land, regulate prices, make loans to farmers 


at moderate rates of interest and place more of the burden of 
taxation on the rich. He also put upon every family the burden 
of military defense and appointed a commission to fix a national 
budget. Wang inevitably had many enemies and critics, one 
of the chief being Ssu-ma Kuang. These eventually forced his 
retirement and restored the status quo. 

The Mongol Dynasty ( 1260 - 1368 ) ^The Mongol or, as it 
was officially known, the Yuan dynasty was not of long duration 
The reign of Kublai was brilliant. From his capital at Khan-^ 
baliq, or Cambaluc, on approximately the site of the modem 
Peking, he ruled not only over China but over most of the vast 
Mongol empire, with its western frontiers in Mesopotamia and 
Europe. Expeditions were sent into Champa, Annam, Burma 
and Java and against Jap)an. Under him, however, Mongol power 
reached its climax. The invasions to the south ended in a some- 
what inglorious retirement, the attempt on Java was unsucccs.sful, 
and the armadas against Japan met with overwhelming disa.ster. 
The Mongols ruled China largely as conquerors and brought in 
many foreign troops and hordes f»f foreign officials. 

Aher Kublai the ability of the monarchs rapidly declined, Te< 
bellions arose, the Mongols were expelled, and in T368 the most 
succe.ssful of their opponents, a former Buddhist monk, Chu Yuan- 
chang, became the first emperor of a new dynasty, the Ming. 

The Viian dynasty, brief though it was, was not witliout nofeble 
developments. I'hc Grand canal was completed, and drama and 
the novel first became important. The safety of the trans-Asiatii 
trade routes under Mongol rule and the Mongol method of govirn- 
ment brought many foreigners into China. Nestorian Christian- 
ity had survived on the edges of the empire since the T’ang .md 
now reappeared in China. Moslems entered in fairly large num- 
bers. and even Armenians were to be found. Now for the first 
time western £uroi>eans made their way to China. 

The eastward expansion of Euroi)e in the crusades and Italian 
commerce, and the burst of missionary cnthu.siasm through Ihc 
Franciscan and Dominican orders, brought Europeans to the 
western fringes of the Mongol empire. It was natural that Euro- 
pean merchants and missionaries should make their way to ('hina 
— or ('athay, as they ( ailed it . Most notable among the merchants 
were the Venetian.^ 'Nicolo and Maffeo Polo, and the .son of 
Nicolo. Marco. Marco Polo was for years in the service of 
Kublai and, returning to Venice, wrote the account of his travels 
which has made him famous. Friars were sent as envoys in the 
Mongol rulers in central Asia, but so far as is known the first 
to reach ('hina was the Franri.scan Giovanni di Monte Corvino. 
who arrived at Cambaluc in 1294 and there, in the ensuing three 
decades or more, built up a ('hristian community of several thou- 
sands. When news of his success reached Europe he was created 
archbi.shop of Cambaluc, and reinforcements were sent him. 

In the course of the next few years numbers of other mission- 
aries arrived, notably a papal legate, Giovanni de’ Marignolli. 
With the collapse of Mongol rule, however, the trade routes 
became unsafe and an antiforeign reaction set in; Europeans, 
both merchants and missionaries, disappeared from China, and 
the Catholic Nestorian communities |)assed out of existence. 

The Ming Dynasty (1368-1644). — This new and purely Chi- 
nese dynasty w^as not noteworthy for its brilliance. Under it, 
however, the empire was fairly prosperous. The first emperor. 
Chu Yiian-chang, better known by his reign title, Hung Wu. un* 
ified the country and established his capital at Nanking. His 
fourth son, the third emperor, commonly known by his rcipn 
title, Yung Lo, came to the throne through a sea of 
proved an able ruler. He was a great builder: he established hb 
seat at Peking, and the palaces and temples which through suc- 
ceeding centuries made the city architecturally one of the ou - 
standing capitals of the world were largely his work. He was 
patron of literature. He sent expeditions to the south and sou 
east as far as Java and Ceylon. One of the princes of Ceylon w 
brought captive to China, and for years tribute came from 
island. Under a succeeding monarch an expedition was s®” 
sea as far as the Persian gulf. Under the Ming to 

over, Korea was invaded, Annam for a time became subj 
China, and frequent wars with the Mongols usually kep 
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anci(*nt enemies at bay. As time passed, the decline which was 
the inevitable fate of dynasties brought weakness to the empite. 
The Japanese invaded Korea, and for decades Japanese pirates 
ravaged the coasts. 

The Ming period brought a restoration of Chinese culture after 
3 long period of foreign domination. All forms of intellectual 
artistic life flourished; there was a growth of academies, li- 
braries and book printing. In philosophy the nco-Confucian 
school of Chu Hsi was dominant, but Wang Yang-ming (1472- 
founded an influential school of thought which maintained 
that reality and truth lie in the mind and that knowledge is 
arhieved intuitively. Scholars were active, studying and rein- 
urpreting the Confucian canon, writing treatises on philology and 
coography or monographs on arts and sciences, preparing dic- 
tionaries and an illustrated encyclopaedia. In literature the novel 
divfloped into an imix)rtant new genre. Architecture, landscajic 
jwinting and ceramics .showed vitality. 

;\n inif)ortant development was the introduction of new crops 
oi(i lliL* spread of their use. Cotton, introduced in the 13th cen- 
ter}. was now widely cultivated; cotton cloth began to be worn 
liiioiighout the empire. New world plants such as maize, or Indian 
,(,rn. sweet potatoes and peanut.s enriched the diet and allowed 
iht proritablc cuhivation of unused land. 'Tobacco entered toward 
tin trid c»f the dynasty. These crops and others adopted during 
lilt i;.tli century helped make pos.sible the large growth in popu- 
iiiKtii (luring the next dynasty. 

1 !u* .Ming period was made memorable by the renewed coming 
.il Kiin»peans. The European voyages and conquests of the 16th 
Kniury brought the Portuguese to India, Malacca, China and 
Jjpan and the Spaniards to the Philippines. The first Portu- 
cuLM reached China about 1514 and within a few j^ars had cs- 
iJilivheil themselves at .several ports. The first comers were so 
iriinjli iit, however, that before long they were driven out or mas- 
Mirnl. For a brief time the Portuguese traded from the island 
of Shaiig'ch'uan, south of Canton, but shortly afterward were 
;K.'riui:tc(i to form a settlement at Macao — the exact date is uncer- 
luit was probably between 1552 and 1560 — and retained 
•11:11 ns their ba.se. Mi.ssionaries came. St. Francis Xavier died 
<>; Sh:iiu;<(li'uan (St. John Island in 1552 while engaged in a 
III tempt to enter the empire. His fellow Jesuits renewed 
itu limn and before the close of the century had established 
iheiMM lvtjs in several cities in the interior. The ablest of their 
iiiiiiihci was Matteo Ricci (1552-1610), an Italian who arrived in 
• iiiiia in 15S2 and in lOoi .succeeded in effecting a residence in 
1'i.ivinu Ricci and his associates commended themselves to the 
class by their knowledge of science, esj)ecially of 
nMihcmaiics and astronomy, and were placed in charge of the 
iiovcinnieiiFs bureau of astronomy in Peking. 

MODERN PERIOD 

The Manchus. — The weakening Ming dynasty was overthrown 
invaders from the northeast, the Manchus. The Manchus had 
been welded into a formidable force by Nurhachu (1559-1626) 
Ih Ioic his death had aspired to the empire. Their opportu- 
iiby rainc when, in 1644, a rebel, Li Tzu-ch'eng, made himself 
J^aster of Peking and the Ming emperor committed suicide. A 
general, Wu San-kuei, joined forces with the Manchus to 
oust Li. and a Manchu prince w’as placed on the throne. Ming 
fluimaiUi, did not tamely submit, and it was not until 1662 that 
|lie last of them, driven, after stubborn resistance, to the Burmese 
borders of Yiinnan, came to his end. Somewhat later, the suc- 
of Koxinga, who had been implacable toward the Manchus 
3nd had harried the south coast and had ruled Formosa, were 
eHminated. 

a century and a half the Manchu (or the Ch’ing dynasty, 
*b44-njij ) provided the throne with able rulers. The monarchs 
JJbose reigns were named K’afag Hsi (1662-1722) and, after the 
jr't f interlude of Yung Chteg (i723-3S)» Ch4cn Lung (1736-96) 
from the standpoint of foreign conquests and domestic pros- 
as brilliant careers as the empire had knowm. 

. Manchus ruled as conquerors and maintained permanent 
B^msons in strategic centres throughout the country, but they 


adopted Chinese culture, perpetuated the time-honoured admin- 
istrative machinery and laws, associated (!!hinese with themselves 
in the highest boards at Peking and opened to them all the pro- 
vincial offices. They guarded against revolt by forbidding a 
Chinese to hold office in his native province, by frequently shift- 
ing officials and by dividing the administrative responsibility for 
each province among several officers who could serve as checks 
on one another. They vigorously put down revolts, notably that 
of Wu San-kuei, to whose aid they largely owed the throne. They 
ruled Manchuria and conquered Mongolia; under K’ang Hsi they 
added Tibet and Formosa to their possessions and, under Ch*icn 
Lung, Hi and 'Furki.stan. Ch’ien Lung's armies penetrated Burma, 
Nepal and Annam. and Korea paid tribute. 

Never had the empire covered so much territory, and never had 
it been so {K>pulous. With the reign of (!h’ien Lung the dynasty 
passed its zenith, and after it the quality of the ruling house 
declined. In the later years of Chlen Lung and under Chia Ch’ing 
(1796-1820), Tao Kuang (1821-50), Hsien F6ng (1851-61) and 
T’ung Chih (1862-75) numerous rebellions kept part or all of the 
country in turmoil. 

In culture, the China of the Manchus wa.s largely a continua- 
tion of that of the Ming. Ceramics were elaborated, but painting 
did not equal that of the Sung. Scholarshixi flourished under im- 
perial patronage with the compilation of vast encyclopaedias, dic- 
tionaries, geographies and other comix^ndiums of knowledge. 
Historical and textual criticism reached its maturity in the School 
of Han Learning, a movement wliich undertook to restudy the 
authenticity of all ancient works and to strip away the accretions 
of later centuries. This movement challenged the very basis of 
Sung neo-Confucianism. But a return to orthodoxy, fostered by 
the enqieror Ch’ien Lung, marked the latter part of the dynasty. 

Pressure by Europeans to gain a foothold in China became an 
increasingly serious problem. Catholic missionaries continued 
to come. To the Jesuits were added in the T7th century Fran- 
ciscans, Dominicans and Augustinians from the Philippines, Fran- 
ciscans from Italy and members of the Society des Missions 
£trang^re.s of Paris. In 1692 K'ang Hsi issued what amounted to 
an edict of toleration, and for a number of years the church pros- 
IHfred greatly. Missionaries and Christian communities were in 
all provinces, and by 1700 the Catholics in the empire probably 
numbered more than 300,006. Then came a series of reverses. 
A prolonged controversy over the question of what Chinese term 
should he used for God and of what attitude should be taken by 
Christians toward certain Chinese rites, among them the honours 
paid to ancestors and to Confucius, divided the foreign staff. 
When Rome finally spoke, the decision antagonized K’ang Hsi and 
the Chinese scholar class. Repeated persecutions arose — only 
in part because of the decision on the rites; in 1773 papal orders 
dissolved the Society of Jesus, and the Lazarists, in spite of 
valiant attempts, could not fully lake its place. Religious in- 
difference in Europe, the French Revolution and the wars of 
Napoleon cut off support from home. By 1800 the Catholics in 
the empire numbered only about 200,000 and were badly demoral- 
ized. Between 1600 and t8oo, however. Catholic missionaries 
had hel|)ed to acquaint China wnth European science and religion 
and, by their writings, had .spread in Europe a knowledge of China. 

European merchants did not penetrate the empire as did the 
missionaries, but they continued to come. Although their com- 
merce declined, the Portuguese retained Macao. The French, 
Dutch and British opened trade with China, and in 1784 came 
the first ship from the United States, the precursor of many more. 
By the middle of the 18th century British trade was more im- 
portant than that of any other occidental people and was the 
official monopoly of the English East India company. Chinese 
teas, silk.s and cottons were in great demand in Europe, and for 
a time were paid for largely by si^ecic. Eventually, however, 
the importation of opium, chiefly from India and on British ships, 
brought a reversal of the balance of trade. • 

Commerce was carried on under great restrictions. By the 
close of the 18th century only one port, Canton, w'as open to 
merchants from abroad. I'hc Europeans were there confined to a 
small area— the “factories”— and were ordered to spend the quiet 
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months in Macao. Business could be conducted only through an 
officially designated group of Chinese merchants, the Co-hong. 
The absence of fixed tariff charges, the exactions of venal officiais, 
the unwillingness of the Chinese to permit official intercourse on 
the basis of equality, the prohibition against a Chinese teaching 
a foreigner the language, the subjection of the foreigner to Chinese 
laws and courts were all galling to the westerner. 

Russia had little if any better treatment. K’ang Hsi had 
momentarily checked the Russian advance by the capture of 
Albaxin (1685) and there followed the first treaty to be signed 
with a Europiean power, that of Nerchinsk (1689), which, with 
its successor, the treaty of Kyakhta (1727), provided for trade, 
diplomatic intercourse — ^in part through a resident Russian mis- 
sion in Peking — and the extradition of criminals. 

Re|)cated attempts were made to obtain better terms. Portu- 
guese. Dutch and British embassies travelled to Peking, notably 
those of the British in 1793 and 1816, led respectively by Earl 
Macartney and Earl Amherst, but to no avail. The Chinese had 
never been accustomed to dealing with other governments on the 
basis of equality and regarded all foreign envoys as bearers of 
tribute. 

The First War With Great Britain and the First Group 
of Foreign Treaties ( 1839 - 44 ).— Such a condition of affairs 
could not endure. The industrial revolution inaugurated a period 
of renewed expansion of the Occident, and the west desired ad- 
mission to C!hina to market the products of its factories and to 
obtain raw materials. This was also the period of the important 
clipper ship trade between the United States and China. 

Pressure first came from Great Britain, the European nation in 
which the industrial revolution began. On demand from British 
merchants, the monofioly of the China trade by the English East 
India company was abolished (1834), and friction between the 
English and (Chinese increased. Lord Napier was appointed the 
first “superintendent” of British trade in Canton (1834), but 
Chinese officials looked upon him as merely a head merchant and 
refused to deal with him as an equal. Lord Napier died while still 
in this anomalous position, and his successors were unable to 
effect any improvement in the situation. Armed conflict was all 
but inevitable. British merchant.s were insisting upon more priv- 
ileges than the Chinese were willing to concede, and British and 
Chinese ideas of international intercourse were fundamentally at 
variance — ^the one government being accustomed to a family of 
equal nations, the other knowing only an empire and subject peo- 
ples. Conceptions of law differed, the Chinese, with their em- 
phasis on group respx)nsibility, holding the entire British com- 
munity liable for the misdemeanour of any of its members and 
insisting upon a life for a life, even when death had been acci- 
dental, and the British contending that upon the individual and 
not the community should be placed the responsibility for mis- 
deeds. 

The conflict came to a head over the question of the importation 
of opium. This had long been prohibited by the Manchu govern- 
ment, but foreign merchants brought it in ever-increasing quan- 
tities and corrupt Chinese and Manchu officials connived at its in- 
troduction. After many futile attempts at enforcement, Peking at 
last took vigorous action and dispatched a special commissioner, 
Lin Tsfihsii, to stamp out the trade. Lin arrived at Canton in 1839 
and promptly set about his task. Foreign merchants were com- 
pelled to surrender their stocks of opium for destruction, and pres- 
sure was put upon them to give bond not to engage further in the 
importation of the drug. The British objected to what seemed 
to them high-handed measures, and in Nov. 1839 hostilities broke 
out. The C!hinese were repeatedly defeated. The war dragged 
out until 1842, however, for the British contented themselves 
largely with attacks on centres south of the Yangtze, and their 
victories alternated with unsuccessful attempts at negotiation. 
Finally, when Chinkiang— at the intersection of the Yangtze and 
the Grand canal— was taken and Peking's communications with 
the south were threatened, the imperial authorities were frightened 
into concessions, and on Aug. 29, 1842, the treaty of Nanking was 
signed. 

This document provided for the cession of the island of Hong 


Kong to Great Britain, for the opening to foreign residence and 
commerce of five ports, Canton, Amoy, Foochow, Ningpo and 
Shanghai, for liberty to appoint consuls at each port, for com- 
munication between British and Chinese officials of the same rank 
on the basis of equality, for an indemnity to the British, for the 
abolition of the Co-hong and for a “fair and regular tariff.^ jj, 
1843 regulations for trade were agreed upon and published, and a 
supplementary treaty was signed which fixed the tariff rates, as- 
sured to the British most-favoured-nation treatment and con- 
tained the beginnings of extraterritoriality. Other western nations 
took advantage of China's defeat. The 17 .S. sent a commissioner, 
Caleb Cushing, who negotiated a treaty which conceded, in general, 
the same commercial privileges to Americans which had been 
granted to the Briti.sh and which, among other things, removed 
U.S. citizens engaged in the opium traffic from the protection of 
their government, elaborated extraterritoriality and provided for 
the revision of the treaty at the end of 12 years. In T844 Ihc 
French obtained a treaty which had much the same provisions 
for trade and official intercourse as were guaranteed by the British 
and U.S. documents. At the instance of the French, imperial 
edicts were issued providing for the toleration of Catholic Chris- 
tianity and for the restoration of the church property which had 
been sequestered in the persecutions of the previous century, in 
the next few years the Belgians and the Swedes were also 
treaties. 

The Second Foreign War and the Second Group of 
Treaties, 1856 - 60 . — The years between 1842 and 1856 were in 
effect a period of troubled truce. The treaties of 1842 and t 8.,4 
were satisfactory neither to foreigners nor to Chinese. From the 
standpoint of the foreigner they did not grant enough. No pro- 
vi.sion was made for travel in the interior, for residence in plaiTc 
other than the five open ports or for direct diplomatic intercour>e 
through representatives resident in Peking. The Chinese, on the 
other hand, l>elicvcd that the treaties conceded loo much, and, 
since they had been extracted by force, the authorities were not 
disposed to abide by them any more than they were compelled to 
do. The Chinese were no further inclined than formerly to treat 
western “barbarians” as equals. Clashes were frequent. More- 
over, the British treaties said nothing about opium, and tlie 
traffic in the drug continued, a constant source of friction. 

While the Americans, the British and the French were demand- 
ing that revision of the treaties which had been promised in the 
documents of 1844, between the British and the Chine<(e 
broke out over a comparatively minor incident — as is often the 
case in times of international tension — the violation by the Chinese 
of a British flag and the arrest of the crew, all Chinese, on a 
Chinese-owned but British-registered craft, the lorcha “Arrow’ 
(Oct. 8, 1856). The French, then closely associated with the 
British through the Crimean War, found in the judicial murder 
of a Roman Catholic missionary, Chapdelaine, in Kwang.si 
(Feb. 29, 1856), an occasion for joining in the conflict. 

The two powers did not at first press the war, for they were 
just emerging from the struggle in fhe Crimea and difiiculties 
with Persia in 1856-57, and the Indian mutiny, ^ich blazed out 
in 1857, engrossed the attention of the British. Late in 1857. 
however, the British and French took Canton, and in the follow- 
ing year their squadrons went north to Tientsin, thence to 
threaten Peking into submission. The Taku forts, commanding 
the entrance to Tientsin, were captured, and to save the capital 
the Chinese granted the desired treaties. The Russian and U.S. 
representatives, although not in the war, were on hand to profit 
by the French and British successes and also obtained treaties. 
The Russians obtained all the Chinese territory north of the Ainur. 

The treaties of Tientsin (1858) in general contained the fol- 
lowing provisions: (i) the tariff was modified, and by the 
of a rate for opium the importation of that drug was legali«ea; 
(2) the residence in Peking of diplomatic representatives of tw 
powers was promised; (3) foreigners were to be permitted to 
travel in. the interior; (4) the activities of Christian missionantf 
were sanctioned, and Christians, both foreign and Chinese, wcw 
guaranteed freedom in the practice of their faith; (5) 
merchant vessels were allow^ on the Yangtae; (6) several ad - 
tional ports were opened to foreign lesidi^, $dA trade, ' 
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CHINA 



PHOlUbMAPHS. HAPRISON PORMAN 


CHINESE PEOPLE 

Top left: A vlllaqe barber shaves the head of a young customer in his Centre righf; Pubilc leller writer of Szechvran. Literacy In China Is low 
“shop" on the street Bottom left: Opium smoker. China li an Important producer of thr druy 

Top Tight: Interior of a Chinese fishing vessel used as a homo. The coastal Bottom nght: Boys playing dominoes on the waterfront, Shanghai 
and river cities of southeast China have a large floating population 
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Plate III 



'•RAPhS, (TOP LEFT, BOTTOM ItFT) EASTFOTO, (OlMlRS) HAKHI«.0N FciRMAN 


CHINESE INDUSTRY 


hft: Worker adjustino ® O«norator rotor at an electric machinery 
»'lant, Harbin ^ „ 

nght: Wooden wheels used to lift water from the Hwang-ho (Yellow 
f'vGr) over the wall of the city of Lanchow. capital of Kansu prow noe 
hit: Construction worker applying plaster to bamboo lattlcewora 
n house wall 


Centre right: Bamboo tied Into rafts to be floated downriver to market 
cities 

Bottom left: Coke-oven batteries at Anshan, a metallurgical centre, north- 
east China 

fioffom right: Coolies moving cargo on a water front. Manual labour con- 
tinues to be most important in the transportation of goods in China 


Plate IV 


CHINA 



PHUTOCRAPHS. (TOP I fFT) OUtNIMI VIMLTT IHUM RLACK SIAR, (TOP RIGHT, ROITOM LETTj ROB KLEIN EROM BLACK STAR, (CENTRE LEFT) HORACE BRISTOL FBO* PHO^O' 
RLPRESENTAll VC5, (lLMNL RIGHT, BGIIOM HIGHTi PAUL Bl KG Pti*.T DI'<PAKH PICTliRtG IR'iM BLACK MAR 


FORMOSA (TAIWAN), NATIONALIST CHINESE STRONGHOLD 

Top left: Keelung harbour, north Formosa Talpai, capital of Formosa 

Top right: Construction workers preparing foundation of building Bottom left: Mother and child before a shop In a village market place 

Centre left: Army Bottom right: A labourer eating his dinner at a sidewalk restaurant i 

Centre tight: South Chungking road, a street in the business section of cooks prepare dish in boiling cauldron: Taipei 
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Plate V 



PEOPLE OF FORMOSA 

*’'•**• orindino rice with primitive machine, 
he Amii are one of the aboriginal tribei of Formosa 

'^onien carrying produce to market on a bamboo pole; 
Makung, Penghu Island. Pescadores 

*‘**tre right: Rice worker transplanting seedlings. Rioe Is a principal crop 


AND THE PESCADORES 

of Formosa 

Bottom Mt: Women grading cool by hud at a mina In northarn Formau 
Bottom ngbt: Taipal “padloab" drivtr raluing. The padlub raplaoad tha 
ricksha as the principal form of urban transportation 
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ing Chefoo and Newchwang in the north, one on Hainan, two on 
Formosa and four on the Yangtze; (7) extraterritoriality was 
further elaborated; (8) regulations for trade, including the col- 
lection of customs, were developed; and (9) indemnities were 

promised. 

When, in 1859, the envo3rs came to complete the ratification of 
the treaties and to take up their residence in Peking, they found 
the road by Tientsin blocked. The Chinese, moreover, proposed 
the reconsideration of the treaties. The British and French at- 
tempted to force their way past the Taku forts and were repulsed. 
The two powers accordingly renewed the war and in i860 fought 
their way through Tientsin to Peking. Peking was captured, the 
emperor fled to Jehol, and the British, in retaliation for the viola- 
tion of a flag of truce'and the death of some of its bearers, set 
fire to such of the summer palace as had escaped marauding 
Chinese troops. The Chinese were now constrained to sign con- 
ventions by which they agreed to observe the treaties of 1858, to 
pay an additional indemnity, to open Tientsin to trade and to 
|)ermit — more definitely than agreed upon in 1858 — ^the per- 
manent residence of foreign ministers in Peking. The British 
were ceded the Kowloon promontory opposite Hong Kong, and 
through the French was obtained treaty sanction for what had been 
promised earlier, the restoration of confiscated Catholic Church 
property. In the Chinese, although not in the official (French), 
text of the French convention was also permission for French mis- 
sionaries to lease or buy land and build houses in the interior. The 
Russians, still fishing in troubled waters, obtained a modification of 
their frontier by which the territory east of the Ussuri was 
awarded to them. 7 'his territory had a long stretch of coast which 
iniluded the site of Vladivostok. 

The treaties of 1842-44 and 1858-60 defined the legal basis on 
which intercourse between the Occident and China was to be con- 
ducted. They were later modified in details, but until 1943 
ilicir main outlines they were the basis of the legal status of 
foreigners in China. 

While at the time they seemed to solve a troublesome situation, 
ihe\ weakened Chinese sovereignty and threatened the existence 
0! the state — ^partly by removing foreigners from Chinese juris- 
diction. partly by their regulation of the tariff and partly by 
making Christian communities imperia in imperio. 

The Tai P*ing Rebellion and Other Revolts. — In addition 
K* the problem of the occidentals, China was confronted by se- 
rious internal problems. By i8oo the population probably was 
ihrcf times as large as it had been at the beginning of the dynasty. 
Aurii ulture, industry and commerce had not been able to expand 
St* rapidly. In some regions landlordism was widespread. Fur- 
thinnore, the government had been growing corrupt; taxes grew 
^iciivicr and the officials squeezed the people. After more than 
a leiiiiirv* of internal peace rebellions began to break out. The 
great rebellion of the White Lotus society (179^-1803) in the 
'icstern provinces was followed by many lesser uprising which, 
though suppressed, were signs of serious socio-economic malad- 
justment. The dynasty was approaching a crisis. 

In south China, particularly in Kwangtung, a number of addi- 
tional factors stimulated disorder. The Hakka were an ethnic 
group which had migrated centuries before from north China and 
^ftiled in Kwangtung and Kwangsi. They were in frequent con- 
flict with the longer-established local population, and when eco- 
•loniir troubles grew these conflicts increased. Secret societies 
^ith an anti-Manchu purpose were strong in south China. The 
lUcRal opium trade, carried on by smugglers, encouraged gang- 
^‘terism and piracy, which became linked with the underground 
serret societies. After about 1820 opium was beginning to drain 
silver from China, which disturbed the economy, particularly that 

^^vvanj^tung. Tbe first Anglo-Chincsc war was a blow to the 
Prtisiigt* of the Manchu dynasty. It also broke the government’s 
J* 3 val power and weakened its ability to maintain order in Kwa^- 
against the league of pirates, gangsters and secret societies, 
touring the 18408 in Kwangtung and Kwangsi the people suffered 
p ^ famines. Banditry increased; disorder was spreading. 

. *‘*'aitionsr— both general and specific — made an uprising almost 
“‘evitable. 

The T’ai P'ing lebdOion, one of several that concurrently shook 


the imperial structure to its foundations, also had another in- 
gredient — Christianity. The leaders of this rebellion were mostly 
Hakka. One of them, Hung Hsiu-ch’iian, an unsuccessful com- 
petitor in the civil service examinations, suffered a serious illness 
accompanied by bizarre vi.sions. He later interpreted these in 
the light of some books prepared by Protestant missionaries which 
had been given to him years before in Canton. Believing he had 
been called by God to wean the Chinese from the worship of idols, 
he and his first convert, Feng Yiin-shan, began preaeffing their 
new religion in Kwangtung and Kwangsi. Their followers, mostly 
impoverished Hakka, were formed into religious communities 
that by 1848 were being welded into fighting units. 

About this time Hung had an opportunity to study Christianity 
for about two months with a U.S. missionary in Canton. Con- 
flicts between the Society of God Worshippers, mostly Hakka, 
and the non-Hakka authorities in Kwangsi burst into rebellion in 
1850. By this time there were some secret society and pirate 
adherents in the movement. 

Under skilful leadership and against very weak resistance from 
the government, the T’ai P’ing rebellion swept north from 
Kwangsi into Hunan and from there down the Yangtze, gathering 
thousands of supporters, until in 1853 the rebels took Nanking. 
Their serious expedition to the north failed, but at Nanking they 
ruled for more than a decade, a fanatical sect whose faith was an 
ill-assorted blend of misunderstood Christianity and native Chi- 
nese beliefs. They showed an utter lack of ability to organize 
their conquests and owed their temporary success more to the 
weakness of the imperial government than to their own prowess. 
They were eventually (1864) put down, chiefly by Ts8ng Kuo-fan 
but with the aid of a picturesque foreign-officered force which 
was headed first by an American, Frederick Townsend Ward, and 
later by an English major, Charles George Gordon. The rebellion 
had cost millions of lives and had wasted some of China’s fairest 
provinces. 

During the T’ai P’ing rebellion the imperial government, in 
desperate straits for revenue, resorted to likin (internal transit 
taxes on commerce) and, the crisis once past, continued it. Dur- 
ing the rebellion, too, as a convenience for the imperial authori- 
ties, the system began of collecting the maritime customs through 
the agency of foreigners. This expedient was first adopted in 
Shanghai but proved so acceptable to both Chinese and foreign- 
ers that it was extended to other ports. The imperial maritime 
customs service so developed was in 1863 placed under the direc- 
tion of Robert Hart, and through his genius was officered by an 
able foreign .staff and became not only a dependable source of 
revenue but an agency for the charting and lighting of the coasts 
and the inauguration of a postal system. 

Other rebellions threatened the power of the Manchus, espe- 
cially in Shensi, Kansu and Sinkiang, but these were all sup- 
pressed. The Manchu dynasty, indeed, for the moment took on 
a new lease of life. Able Chinese came to its support. The ero- 
pre.s5 dowager, Tz’u Hsi, who had had the good fortune to bear 
the heir of Hsien Feng, ruled as coregent during the minority of 
her son, the emperor T’ung Chih, and then on his death (1875) 
obtained the succession for another minor — known by his reign 
name of Kuang Hsii — and was dominant not only during his boy- 
hood but after her nominal retirement (1889). Unscrupulous but 
vigorous, she i^rohably prolonged the life of the d3masty. 

Increasing Foreign Pressure on China, 1860 - 94 ^The 
years between i860 and 1894 vvere marked by no major crises in 
China’s foreign relations, and Chinese life and culture went on 
nearly unaltered by the presence of the westerner. Pressure was 
steadily accumulating, however, occasional minor clashes occurred, 
and the stage was being set for revolutionary changes. 

From time to time new ports were opened, and through these 
and the ones previously available foreign commerce was growing. 
As before t86o, the British continued to lead. In the treaty ports 
foreign colonies arose, and in some of them special districts were 
set aside, usually either as ''concessions” or "settlements” (some 
of them dated from before i860), which, as a devdopment of ex- 
traterritoriality, were under the administration of the foreignen, 
through the consuls, and some of them with a council decM by 
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the foreign taxpayers. 

Christian missionaries, l)Oth Roman Catholic and Protestant, 
rapidly increased in number. Tlie first Protestant missionary, 
Robert Morrison, of the London Missionary society, arrived in 
1807, and under the impulse of the vigorous new life of Protes- 
tantism in IJurope and the U.S. during the ensuing century repre- 
.sentatives of many societies followed — Hritish, American and 
European. Protestant mis.sionaries emphasized the translation 
and di.stribution of the Scriptures and of religious and secular 
literature, preaching, schools, medical relief and the formation of 
churches. They were largely re.sponsible for China’s first con- 
tacts with western education and medical .science. 

Roman Catholics reinforced their missionar>' staffs, eniphasi/.- 
ing the winning of converts and the care of children in orphanages. 
By iSqo Protestant (rhiiic.se numbered about 50,000 and Roman 
Catholic Chinese about 500,000. 

The growing pressure of the w'cst began slowly to take effect. 
Before iSq5 no startling changes in the structure of Chinese life 
occurred, but here and there were indications that China would not 
remain as it had been. In the first place, it somewhat grudgingly 
began to enter into the diplomatic life of the world. In i8()6 a 
Maiichu was sent to Europe with Robert Hart to observe and 
report. In 1867 Anson Burlingame, who was retiring as United 
States minister in Peking, was asked to head a mission to pre.sent 
China's ca.se to the governments of the west. Burlingame went 
first to the United States and there negotiated a treaty fiSG.S) 
which among other things promised respect for the territorial 
integrity of (!hina and freedom of immigration of Chine.^ie la- 
bourers to the United States and reciprocal rights ol residence and 
travel. From Great Britain and France the mission obtaincul as- 
surances that pressure would not be applied inconsistent with the 
independence and safety of China. In 1870, after visiting .’several 
courts, and while in St. Petersburg. Burlingame died and hi.s col- 
leagues returned to China. The mission was much criticized, e— 
pecially for Burlingame’s optimistic speeches, but — with the exi op- 
tion of a much earlier one to Rus.sia (I7,^.3) — it was China’s first 
formal cmbas.sy to that west with w’hich it must lienccforlL dctd. 

Before 1880 resident envoys had been appointed to most of the 
leading capitals of the world. In 1873 and again in the earh iSqos 
the foreign envoys in Peking were given audience by the emperor, 
but always with a .subtle suggestion that they \vi re considered as 
coming from tributary state,s. Not until 1894 were they received 
on the basis of full equality. 

In the 1870s, at the instance of Yung Wing, who had graduated 
from Yiv\l‘ university in 1854, the Chinese government sent .several 
scores <if youths to the United States to be educated, but in 18S1 
a conservative brought about their recall. Two government 
schools were founded to train men for dii)lomatic service. By 
1894 telegraph lines and a few miles of railw’ay were built, and 
some attempts were made to reorganize China’s naval and military 
forces and to construct coast defenses according to western 
models. 

The Chino-Japanese War and the Beginning of Rapid 
Changes. — China could not hope long to remain .semi-isolated. 
The Occident was continuing to expand, Japan, at China’s very 
doors, was rapidly adopting and adapting western culture, and the 
Middle Kingdom must sooner or later adjust itself to the new 
world. 

The beginning of rapid change was brought by war with Jaiian. 
Korea had long been in an ill-defmed position of vassalage to 
China. Japanese, on the other hand, kid invaded the peninsula at 
least twice, the latest occasion having been in the last decade 
of the 1 6th century. With its reorganization in the 1860s and 
1S70S, Japan again began to exert influence in Korea, and in doing 
so came into conflict with China, for the latter, under the advice 
of Li Hung-chang, was inclined — ^with some vacillation — to assert 
more actively than in the past its authority as suzerain. Japan 
refused to recognize China’s suzerainty and the tw'o nations came 
to blows over the dispatch of troop,s hy both to put down an in- 
surrection in Korea. War was declared Aug. 1, 1894, ^nd China 
was quickly and overwhelmingly defeated. By March 1895 the 
Japanese had successfully inv^ed Shantung and Manchuria, had 


captured Wei-hai-wei and Port Arthur, fortified posts which com* 
manded the sea approaches to Peking, and the Chinese sued fop 
lieacc. By the resulting treaty (of Shimonoseki) China recojj. 
nized the independence of Korea, ceded to Japan Formosa, the 
adjoining Pe.scadores Islands and the Liaotung peninsula fjj, 
Manchuria), agreed to pay an indemnity of 200.000,000 laefi 
of)cned tour more ports to trade and promised a satisfacton- 
treaty of commerce. Russia w’as not di.sposcd to see Japan ni.ike 
gains W’hich would threaten Russian ambitions in the far east 
and, backed by its ally, France, and by Germany — which professed 
fear of the “yellow peril” — ^firolested again.st the cession of ihf. 
Liaotung territor>\ Japan had no other recourse but submi'<sio?i 
and the retrocession to China was made in return for a face-savin? 
increase in the indemnity. The war had demonstrated the utter 
failure of Chinese attempts at “.self -strengthening” during! the 
past three decades. Its “modern armies” had proved inc.'ii):ihir 
of defending the country and its western-style navy had been 
(lest roved. 

The victor>’ of Japan was the signal for a scramble amon? iho 
funvers for leases, concessions and special privilege.s. The wv.jk- 
ness of the Middle Kingdom had been unmistakably disclost^j nmj 
for a few years it looked as though the powers, driven by earth 
hunger and fear of one another, would partition it. Ru'^^ian. 
French, British and German bankers angrily contested for sh'^rr^ 
in the loans through which China was to pay the japane.se irifleru- 
nity. In 1895 Russia obtained jKTrnission to carry the 'I'nvv 
Siherian railway directly across Manchuria instead of by mo 
longer all-Russian route of the Amur and Ussuri. France scMiroil 
a “rectification” of the frontier in the Mekong valley and railw.iy 
and iiiining privileges in China. Great Britain, alarmed, dcmarulid 
and received concessions on the Burmese frontier. Rumours ww 
.soon adoat (i8q6) of further grants to Russia in Manchuria and 
oi a f)romise to that same power of a lease on Kiaochow bn> in 
Shantung. Rus.sia, too, extended its influence in Korea In 
Nov. 1897 German f(»rres seized Tsingtao, giving as an excuse th* 
murder of Gennan missionaries in Shantung, and the follow iv: 
March that port atid land controlling Kiaochow bay were lord 
to (iermany for 90 years, and railway and mining concession" in 
Shantung were assured. Russia made the Gennan seizure of 
Tsingtao the signal for the occupation of Port Arthur and 
(Dairen or Dalny), and in March 1898 a portion of the Lijotunc 
peninsula which included these two ports was leased to Russia 
for 25 years. Within a few weeks France was given a i)(i->tar 
lease to Kwangchowwan in Kwangtung, and Great Britain :«« 
quired \\’ei'h.ii-wei “for so long a period as Port Arthur di.ill 
remain in the occupation of Rus.sia.” Great Britain also arqiiin*d 
a 9g-year lease on an additional portion of the Kowloon promon- 
tory, opposite Hong Kong. 

Concurrently with the seizure of these leaseholds, the povM’f' 
delimited “.sjiheres of interest,*’ by which they meant, by imrli; 
cation, prior rights to provide capital for the development of 
mines and railways, and the promise o 7 nonaiienation of tcrriiorv 
to another power. In case China should be partitioned, .spheres 
of interest might become formal annexations. In 1897 l iantc 
secured from China a “declaration of nonaiienation” of Hainan to 
any third power. In 1898 Great Britain obtained a siinihr 
declaration for the provinces adjoining the Yangtze, France mr 
the provinces bordering on Tongking and Japan a promise ihJt 
none of Fukien would be alienated to any power whatsc»cver. 
Germany claimed Shantung as its sphere and Russia the tcrrimr) 
north of the Great Wall. In 1899 Russia and Great 
agreed not to interfere in each other’s preserves. Great 
loo, exacted from China a promise that the inspector-gem*ral 
the maritime customs .should be of British nationality, at 
long as the trade of Great Britain exceeded that of any otner 
country. . 

Still another form of the .struggle for a slice of the C 
melon was the competition for the privilege of providing ^ 
for railways. The details of the story are extremely 
but in general the results were that Russia acquired a 
railway building in Manchuria; Belgian financiers — ^behind " 
France and Russia were suspected to stand— provided the in« 
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for the road from PekinR to Hankow; Germans furnished the 
tapiial for lines in ShantunR and for the northern section of the 
road Irom lientsin to Pukow (on the Yangtze, opposite Nan- 
king). Britons for the southern half of the road and the line from 
Shanghai to Nanking, and France was granted concessions for 
railways in its sphere of interest — Kwangtung, Kwangsi and 
Yunnan. A U.S. syndicate was given the concession for a road 
from Hankow to Canton, but the Belgians later acquired a con- 
trolling interest in the company and the Chinese, irritated, bought 
i,.uk the grant. The French got from the Russo-Chinese bank the 
coniracl for a road connecting Tai-yiian with the Peking-Hankow 
and a Franco-Belgian syndicate the contract for a line from 
Kai-lcng to Loyang. Mining concessions, which need not be 
pniiinerated here, were also obtained by various foreign groups. 

jo prevent the threatened disruption of C'hina three major 
and widely different efforts were made. One was by the United 
Si.iH;.. In the autumn of iSog, John Hay, the U.S. secretary of 
asked from England, France, Russia, Germany, japan and 
lialv assurances that within their re.spective spheres of interest 
ihpv would not interfere with any treaty p<jrt or vested interest, 
ih.ii no preferential harbour dues or railway charges would be 
^ivcn their subjects and that the Chinese government .should 
M.ilfd the customs duties and only according to the ('hincse 
Mint This “open-door policy" was not, strictly siMsaking. new, 
hut wa^ lounded upon the most-favoured-nation clauses. Nor 
.»;i^ !l entirely disinterested. 1 ‘he United States held aloof, to 
iif iin* from the scramble for leases and concessions, but this 
w.i iKirlJy because the U.S. was too engrossed in developing the 
mumm ^csource‘^ of its own land to engage in ventures abroad. 

I Mi I' - a(*(|uisilion of Hawaii and Ihc Philippines, however, the 
I :iiU’(l Mate.s had awakened to a livelier interest in the far east, 
inii (li'I not wi.sh doors to be slammed in the faces of its mer- 
and bankers. All the powers assentt'd t<» the l^S. note, 
i|ili<Minh Russia did so with slight reservations. 

'Ih«‘ other major efforts to save ('hina were by the Chinese 
iluMi'clves. After the war with Japan clubs sprang up advocat- 
"iL’ n torni" — organization on the occidental pattern. That, so 
tiv ti'i’inbcrs urged, had been the .secret of Japan's victory. The 
LMiMt viceroy Chang Chih-tung came out with a widely read pam- 
j'liiti Lnirft, urging reform, although without the abandonment 
I ■■ ilii last of China’.s heritage. Some of the cxtrcini.sts, notably 
I *1’.' Iiii'iliant but erratic K’ang Yu-wei and his disciple Liang Ch’i- 
master of Chinese style, obtained the ear of the emtxTor, 
!!i' i«M a little more than three months in the summer of i8c)8 
' .iiiei edic t poured forth from Peking ordering .some of the 
which the radicals desired, ('ompared with w^hat was to 
h:!! : t*M in the next 25 years, these were moderate enough, but at 
‘‘•ii him they seemed revolutionary. 

I he ( i\ il service examinations were to be reformed, new schools 
^■nh we.stern as well as Chine.se subjects were to be founded, 
n. military methods and equipment were to be introduced 
taken looking toward a national array based on con- 
lusM. idorms in the courts of law were projected, a govern- 
l.iircau to tran.slatc foreign works and a ministr>^ of arts, 
“!< 'lu ice and agriculture were to be established, patent and copy- 
'■» hi i.iwn were to be introduced and rewards offered to authors 
'H' e nters, annual budgets of receipts and expenditure were 
iitiiinl and many sinecure offices were abolished. 

‘"'killed statesmen might have succeeded in carrying through 
liU'f n iorins without provoking a major crisis, but the young 
knew little of the world of men outside his palace walls, 
iNil i.idical advisers had little or no e.\pericncc in government, 
inevitable storm,- therefore, was intensified, and in Sept, 
empress dowager suddenly intervened and inaugurated 
’ ihirrl eiiort to save China — ^l)y a return to the conservative 
(jno, '[‘he coup d'etat was precipitated by the emjHjror's 
thwart the reactionaries by placing restrictions on the 
dowager and executing her most loyal henchman, Jung 
lidormation seems to have come to Jung Lu through Yuan 
and Tz'u Hsi acted promptly. On Sept. 22, 1898. she 
i>s.i!iud the reins of government. She kept the emperor a 
‘’*>i il prisoner and but for the powers might have had him as- 


sassinated. As many reformers as could be apprehended were 
executed, and most of the reform decrees were annulled. Tz*ii 
ILsi attempted to restore the government as it had been and to 
strengthen it to resist foreign encroachments. 

The Boxer Uprising, 190 io. — On the heels of the conservative 
reaction, and in part as a consequence of it, came a blind attempt, 
largely popular but sanctioned by the extremists, to oust the 
foreigner once and for all. In i8q8 and 1899 unrest was wide- 
spread, induced partly by the talk of reform, partly by the ag- 
gressions of the fmwers and partly by the vigorous reaction led 
by the empress dowager. The government, in an attempt to 
provide for the national defense against foreign aggression, or- 
dered the revival of the village trainbands or militia and put the 
plan into effect first in the northeastern provinces. Into these 
trainbands came many of the local rowdies, and here and there 
disorderly secret .societies affiliated with them. The members 
practised rites which they believed would make them invulner- 
able to bullets and came to be known to foreigners as "Boxers"*— 
a loose translation of the Chinese name for the bands, 1 Ho 
1 "uan or I Ho Ch’iian, “Righteous Harmony Bands" or "Right- 
eous Harmony Fists.” 

One of the favourite mottoes of the Boxers was “Protect the 
country, destroy the foreigner." By the autumn of 1899 the 
Boxers were beginning to persecute Christians — as “secondary 
foreign devil.s" — especially in Shantung, where the aiiliforeign Yii 
llsien was governor. The jKiwers, alarmed, brought pressure, and, 
while they obtained the recall of Yu FLsien, he was soon appointed 
to the governorship of Shansi and unrest increased. An English 
mis.sionary was murdered the last day of i8c>g, and by ihc follow- 
ing June the attacks on Chinese Christians became more frequent 
and foreigners w^rc in grave danger. 

In early June igoo an unsuccessful attempt of the powers to 
throw additional troops into Peking aggravated the situation, and 
when, on June 17. foreigners seized the Taku forts to open the 
way to Tientsin and Peking, the storm broke. Against the coun- 
.sel of saner heads, the empress dowager ordered all foreigners 
to he killed. J'hc German minister was murdered, and the other 
foreign ministers and their staffs, missionaries and hundreds of 
Chinese Christians were besieged in the legation quarter and in the 
Cniholic cathedral in Peking. .Scores of Roman Catholic and 
I'rotcstant missionaries and Ihou.sands of Chinese ('hristians were 
done to death, princi|)ally in Hojici, Shansi and Manchuria. The 
powers declared that they were not waging war on China but 
were simply seeking to rescue their nationals and to suppress the 
Boxers. 'Khe viceroys in the Yangtze valley and the south op- 
fK)scd Boxerism and accordingly remained neutral and en- 
deavoured to repress antiforeign outbreaks within their jurisdic- 
tion. That attitude was also taken by high officials in most of 
the west and north. The disorders, therefore, were chiefly con- 
fined to the northeast. An international force captured Peking 
on Aug. 14, igoo, the court fled to Sian, and the foreign troops 
proceeded to loot the capital and then to relieve scattered groups 
of missionaries and Christians who had been standing siege and 
to di.spersc the Boxer remnants. 

Although the powers had not declared war on China, they 
deemed a formal settlement necessary to exact reparation and 
to guard against a recurrence of the outbreak. After negotiations, 
which were prolonged by disagreements among the victors, in 
Sept. J901 a protocol was finally signed. 

This document provided for the punishment, by China, of 
.some of the officials held chiefly responsible ; for memorial monu- 
ments for some of the murdered foreigners; for formal missions 
of apolog>^ to Berlin for the death of the German minister; for 
the suspension for five years of civil service examinations in 
towns where foreigners had been killed or mishandled; for the 
prohibition for at least two years of the importation of arms 
and ammunition; for an indemnity of 450,000,000 taels, to be 
paid in 39 years and to be .secured by the revenues of the im- 
perial maritime customs; for the fortification and policing by 
foreigners of the legation quarter, the razing of the Taku forts 
and the maintenance by foreign trooi>s of communication between 
Peking and the sea; for edicts against antiforeign agitation; for 
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the amendment of the existing commercial treaties; and for trans- 
forming the foreign office (Tsungli Yamen) into the chief of the 
ministries of state, under the name of the Wai Wu Pu. 

The Era of Change to the Overthrow of the Manchua* 
1900 - 11 . — ^Thc Boxer year inaugurated momentous changes. The 
empire was clearly at the mercy of the powers, and foreigners 
acted as though they were living in a conquered country. With 
the exception of Manchuria, encroachments on Chinese sover- 
eignty were less marked than in i8q8 and 1899. The Russians 
continued their aggressions. The disorders of 1900 had spr^d 
to Manchuria, and thither Russia quickly dispatched large bodies 
of troops, osten.sibly to protect its subjects and investments. The 
Russian forces ruthlessly suppressed all opposition and occupied 
much of the three provinces. Late in 1900 an agreement between 
China and Russia promised the latter exten.sive control in south- 
ern Manchuria and was modified only on protest from the other 
powers. Both Great Britain and Japan were alarmed, the former 
because of its general fear of Rus.sia in the east and the latter 
because of the threat to Korea, where Russian machinations were 
increasing. In defense against the common foe, the Anglo- 
Japanese alliance was formed (Jan. 30, 1902). Russia, subjected 
to pressure from these two powers and the United States, prom- 
ised to respect the commercial rights of all nations, and agreed 
with China (1902) gradually to withdraw Russian troops from 
Manchuria. However, Russia found pretexts for delays ^d 
sought from China, in return for evacuation, compensations which 
would have strengthened its hold on the debated territory. 

Great Britain, the United States and Japan sought to check 
Russia. Japan was especially concerned and strove by direct 
negotiations with St. Petersburg to obtain recognition of its in- 
terests in Korea and the promised evacuation of Russian troops 
from Manchuria. Russia was obdurate and Japan had recourse 
to arms (Feb. 1904). In the ensuing months the Japanese cap- 
tured Port Arthur, drove the Russians out of southern Man- 
churia and dcsiroycd the Russian fleets. In 1905 Pres. Theodore 
Roosevelt proffered his good offices, hostilities were suspended, 
and by the resulting treaty of Portsmouth (Sept. 5, 1905) Russia 
recognized Japan’s interest in Korea, transferred to Japan Rus- 
sian rights in the Liaotung peninsula, ceded to Japan the southern 
section of the Manchurian railway and the southern half of 
Sakhalin, and both powers agreed to withdraw their troops from 
Manchuria, to use the railways in Manchuria, except those in 
the Liaotung peninsula, only for economic and industrial and 
not for strategic purposes, and not to obstruct ‘^measures com- 
mon to all countries which China may take for the development 
of the commerce and indu.stry of Manchuria.” 

The war merely substituted Japan for Russia in southern Man- 
churia, and the former was no more scrupulous in respecting 
China’s rights than was the latter. Many Japanese contended, in- 
deed, that having spent blood and treasure for Manchuria they 
had better rights there than the Chinese. By the annexation of 
Korea (1910) Japan moved its boundary to the southeastern edge 
of Manchuria and strengthened its interests in Kirin and Liaoning, 
the southern two of the three provinces. 

The suppression of the Boxer outbreak by the powers and the 
subsequent war between Japan and Russia serioasly weakened 
China. The governmental machinery, which had worked fairly 
well as long as C^ina had not been in intimate touch with nations 
as powerful as itself, proved inadequate to meet the strain im- 
posed by the coming of the Occident. The Manchus would have 
to show unusual ability if they were to save their throne, and 
the Chinese if they were to avoid anarchy. 

After 1900 and especially after 1905 both Chinese and Manchus 
set about the reorganization of the country. Even the most 
conservative could not fail to read the signs of the times, and the 
empress dowager, doubtless reluctantly and with many misgiv- 
ings, attempted to direct the reform which she could no longer 
avert. In 1902 the court returned to Peking and the empress 
dowager set herself to win the friendship of the foreigners, ad- 
dressing herself especially to the ladies of the legations. 

Much more important was the sanction which she gave to de- 
crees which sought to aid and to regulate the introduction of 


western civilization. 

In 1902 orders were issued to remodel public instruction by the 
creation of new schools and by the introduction of western sub* 
jects in the curriculum. In Sept. 1905 a decree was promulgated 
abolishing that most characteristic feature of the old educational 
system, the civil service ezamins^tion. Partly as a result of these 
orders and partly in consequence of the general movement for 
reform, schools teaching Chinese and western subjects sprang up 
by the thousand. The old examination stalls were razed and on 
some of the sites rose buildings dedicated to the new learning. 
Many temples were converted for educational purposes. By the 
end of 1910 there were 35,198 government schools with 875,760 
pupils. Protestant mission institutions, once the unpopular rep- 
resentatives of a new learning, were now thronged and new ones 
were opened. Students by the thousand flock^ to Japan, there 
to study in modem schools, and hundreds went to Europe and 
the U.S. When in 1908 the United States announced its purpose 
to return a portion of its share of the Boxer indemnity, the 
sums remitted were set aside for scholarships to enable Chinese 
to study in the U.S. With the new schools came a flood of litera- 
ture treating of western ideas, and publishing houses, notably the 
Commercial Press, arose to give it circulation. 

With education^ reform went efforts to put the country, in a 
better state of defense. The foreign drilling of the northern hrmy 
continued; throughout the country troops were trained in the 
new ways, greater honours were paid to military officers, and m 
1906 steps were taken toward the creation of a national force as 
contrasted with the older provincial forces. 

In 1910 slavery was abolished, but since that institution was 
never so prominent in C.'hina as in parts of the Occident the step 
did not entail marked revolution. Vigorous efforts were made to 
stamp out the opium trade, an imperial edict of Sept. 1906 in- 
augurating the campaign. The British government, under whose 
protection much of the foreign trade in the drug was carried on, 
in 1907 agreed to reduce the importation concurrently with tne 
progressive abolishment of the domestic growth of the poppy, at 
a rate which would extinguish the trade in ten years. The restric- 
tion on poppy growing proved so much more rapid than was 
anticipated that in 1911 Great Britain agreed to the complete ex- 
clusion of the foreign drug from the provinces where the culture 
had ceased. 

Governmental reorganization also was undertaken. In 1Q02 a 
commission on juridical reform was established and in 1905 
ported, recommending the modification of the laws. As a be- 
ginning, torture, except in criminal cases, and certain cruel forms 
of punishment were ordered to be abolished. The reorganization 
of laws and judiciary was not sufficiently thoroughgoing, however, 
to cause the powers to dispense with extraterritoriality. The 
reform of the currency was discussed, but nothing effective was 
accomplished, and with the appearance of new coins the previous 
confusion became worse confounded. 

Most important of all the governmental reforms was the at- 
tempt to introduce a constitution with representative assembliesj 
In 1905 a commission was sent abroad to study constitutional 
methods, and on its return in 1906 a promise was made to in- 
troduce a parliamentary form of government. That same year, 
as a preliminary, changes were made in the organization of the 
central administrative boards in Peking. 

In Aug. 1908 an edict promised the convocation of parliament 
in nine years, but the death of the emperor and of the 
dowager in November of that year brought postponement. T 
new emperor, a nephew of the childless Kuang Hsii, was an 
fant of 2i years, and his father, Prince Ch’un, was appom 
regent. The new reign was given the title of Hsiian 1 
Shortly after its beginning the regency was deprived of the sup- 
port of one of the strongest Chinese by the forcible 
Yuan Shih-k’ai, as a punishment, so rumour had it, for his allege® 
betrayal of the regent’s brother, the late emperor, in 

Constitutional reform was only delayed by the change ^ ^ 
and that briefly. In 1909 provincial assemblies met, chosen > 
limited electorate, and in Oct. 19x0 the national assembly 
vened, half of it elected and half appointed by the throne. 
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jiational assembly demanded the right to legislate, but for the 
time could gain merely the promise of the convocation of a pailia- 
nicnt with legislative powers in 1913 rather than in 1917. 

Along with changes in education and government went other 
swrtping alterations in the nation’s life. Several of the railways 
authorized before 1900 were constructed, bringing great modifi- 
cations in transportation. Foreign shipping increased on the 
coa'-lal waters and the Yangtze, telegraph lines were extended, 
anti the business of the post office multiplied. Foreign commerce 
more than doubled in the decade after 1901, and foreign mer- 
chandise penetrated to the remotest hamlets. The numbers of 
missionaries rapidly increased, and both the Catholic and 
I’rotestant communities showed a phenomenal growth. 

Alter 1900 a more radical movement looking toward overthrow 
of the Manchu dynasty began to gain strength among Chinese 
abroad and to penetrate secretly into the empire. Revolutionaiy 
leaders found recruit.s among the thousands of Chinese students 
studying in Japan. On their return to China many of these stu- 
dents secured positions of influence in education, journalism and 
thr army. Magazines preaching revolution as well as those urging 
riioriii were printed in Japan and smuggled into China. 

Merchants overseas contributed funds. Anti-Manchu secret 
MKieiies in .south and west China were rejuvenated. Several 
short-lived uprisings occurred. Sun Yat-sen and Huang Hsing 
vrre Imt two of many revolutionary leaders. 

The Passing of the Manchus. — In 1912 the rising tide of 
change swept aside the Manchus. Ever since the conquest in the 
I/th lenlury most of the Manchus had lived in comjiarative idle- 
m''S, supposedly a standing army of occupation, but in reality in- 
cliuient pensionaries. All through the 19th century the dynasty 
h,i<l been declining, and in the death of the empress dowager it 
last able leader. In 191 j the emperor was an infant and 
the regency utterly incomiietent to guide the nation through the 
siormy waters ahead. The unsuccessful contests with foreign 
imwer^ had shaken not only the dynasty but the entire machinery 
of im\t?rnment. 'The ferment of new ideas was already weakening 
ihf am lent wineskins, and only strong and wise leadership could 
prtvctit loss to both. Under the circumstances almost any 
iiKidfiit might have toppled the Manchus off the throne. 

I he c hain of events immediately leading to the revolution be- 
R:m with the .signing (April 5, 1911), with a four-power group of 
fiMeigii bankers, of the Hukwang railway loan agreement for the 
coiM ruction of roads in central China. The Peking government 
druded lo take over from a local company a line in Szechwan, on 
wliiih construction had been barely begun, and to apply part 
"1 the loan to its completion. The sum offered did not meet 
llu- dfinands of the stockholders, and in Sept, igu the dissatis- 
t.ulioii boiled over into oi.)en revolt. On Oct. to, in consequence 

I hr uncovering of a plot in Hankow which had little or no 
c<iiiru‘ciion with the Szechwan epi.sode. a mutiny broke out among 
thr iroo[)s in Wuchang, and this is regarded as the formal begin- 
ning c»f the revolution. I’he mutineers soon captured the Wuchang 
mint and the arsenal at Wuchang, and city after city declared 
iic^dnsi the Manchus. The regent, panic-.strickcn, granted the as- 
^^*nibl\’ demand for the immediate adoption of a constitution, 
•ind urged Yuan Shih-k'ai to come out of retirement and save 
tlw dynasty. Yuan, after much hestitation, accepted on his own 
krins, and at the end of October took the field at the head of the 
norihern armies. In November he wa.s made premier. 

llnd Yuan acted vigorously he might have suppressed the up- 
and so have delayed the inevitable. He dallied, however, 
and hy the end of the year 14 provinces had declared against 
till* Manchus, in several cities Manchu garrisons had been mas- 
sairtcl, the regent had been forced out of office, a provisional 
f^'l>ublic;in government had been set up at Nanking, and the 
arrhrfvolutionist Sun Yat-sen had returned from abroad and had 
elected president. 

in December Yuan agreed to an armistice and entered upon 
®*^Kutiations with the republicans. On Feb. 12, 1912, the Iwy 
^niperor was nuide to abdicate the throne in a proclamation which 
transferred the government to the people’s representatives, de- 
clared that the constitution should thenceforth be republican 


and gave Yuan Shih-k’al full powers to organize a provisional 
government. The Nanking authorities agre^ that the emperor 
was to retain his title for life and to receive a large pension. To 
unify the country, Sun Yat-sen resigned the presidency and Yuan 
was chosen in his place. Li Yuan-hung, who had come into 
prominence in Wuchang in the initial stages of the rebellion, was 
elected vice-president. A provisional constitution was promul- 
gated in March 1912 by the Nanking parliament, and in April the 
government was transferred to Peking. 

The republic, established with such startling rapidity and com- 
parative ease, was destined to witness the progressive collapse 
of national unity and orderly government. The causes for this 
chaos were, in the main, three. In the first place, traditional 
processes were being repeated. The demise of every dynasty had 
been followed by civil strife, in which rival military chieftains 
struggled for the throne. The disorder usually lasted for decades, 
and once, after the downfall of the Han dynasty, was prolonged 
for nearly four centuries. 

The peaceful transfer of power to Yuan Shih-k’ai under the 
guise of a republic for a time mitigated the struggle and even 
seemed to have averted it. Yuan, however, did not prove strong 
enough to hold the country together. Until after 1928 no one 
else came as near to success as did he, and the country was 
broken up into ever-smaller fragments, most of them ruled by 
military chieftains. Figures came and went from the political 
stage with bewildering rapidity, and after Yuan’s death (1916) the 
political map was .seldom the same two years in succession. 

In the second place, the chaos was accentuated by new ideas 
from the west. The governmental machinery which on the whole 
had worked better over a longer ()eriod than any other ever de- 
vised for so numerous a people was being abandoned. It was ill 
adapted to the new conditions, and theoretical radicals, imbued 
with occidental ideas, and militarists tended to ignore it or to 
modify it more greatly than at any time since the Han. Such 
thoroughgoing (Kilitical experimentation meant chaos, and new 
institutions were not quickly evolved for so enormous a section 
of mankind. 

In the third place, the disorder wa.s increased by the interfer- 
ence of foreigners. Japan was vitally concerned in the fate of its 
huge neighbour. Its population was steadily increasing, no ade- 
quate relief could be had through emigration, and its only recourse 
was to add to its income by engaging in industry and commerce. 
If it were to do this, it must have access to raw materials, in- 
cluding coal and iron, and to markets. For the.se it most naturally 
looked to the adjoining continent and especially to China. 
Ja|)an’s life depended, therefore, upon keeping open the door 
into China, and it is not surprising that it sought to control por- 
tions of the republic and at times meddled in Chinese politics. 
To Japan were added the western powers, especially Russia. Be- 
ginning about T922, but especially after 1925, Russian Com- 
munists sought to extend their influence into China and to foment 
the kind of revolution which they had achieved at home. 

It must be noted, however, that foreign activities helped to 
bring union as well as disunion. Resentment against the foreigner 
was the one issue on which the vocal elements of the nation could 
unite; railways and telegraph lines — both of foreign origin-— 
helped to bind the country together, and the foreign-controlled 
customs service and the foreign-organized postal system were the 
only governmental agencies which continued to function over all 
the country. 

The Republic Under Yuan Shih-k*ai^ — ^For four years Yuan 
Shih-k’ai was able to delay the further disintegration of China. 
He faced no easy task. The radicals, who in Aug. 19x2 took the 
party name of Kuomintang, regarded him with suspicion, and^ 
obtaining a majority in the parliament which assembled in 1913 
under the provisional constitution of 1912, demanded a type of 
government in which the legislature should be supreme and the 
president a figurehead. Rival military leaders were beginning to 
appear, and grave financial difficulties faced a government whose 
fiscal machinery, already decrepit, had been disturbed by the 
revolution. The confidence of tl^ powers, moreover, was not yet 
given the new regime. 



CHINA 


In the face of all these difficulties Yuan for a time achieved 
marked success and fi^radually restored in the provinces the au- 
thority of the central government. In April 1913, after pro- 
longed negotiations, he concluded a “reorganization” loan with 
a financial group representing Great Britain, France, Russia, Ger- 
many and Jafian. The loan, a large one, was secured by a lien 
on ('hinese revenues, chiefly on the income from the salt memopoly 
— now put under foreign supervision. His financial position and 
the moral support of the powers thus assured, Yuan proceeded 
to defy the members of the Kuomintang. The latter had sought 
to block the loan and saw in its conclusion grave danger to thena- 
selves. They continued obstructionist |M)licies. and, as Yuan still 
prevailed, in the summer of 1913 .some of them, including Sun 
Yat-sen and Huang Hsing, declared a “punitive” exfiedition 
against him and for a while held Nanking. Yuan promptly put 
down the rebellion, and, after obtaining the ratification of the 
articles of the “permanent” constitution which had to do with 
choosing the pre.sidcnt, and being elected under them (Oct. 1913^, 
he outlawed the Kuomintang (Nov. 1913) and unseated its mem- 
bers of parliament. A few weeks later he disbanded what re- 
mained of parliament, replacing it with an administrative council 
selected by him.self. In March 1914 the provincial as.semblies 
were dissolved. A new constitution, framed by a body controlled 
by Yuan, was promulgated in May 1914. 'I'he president’s jwwer 
was greatly strengthened, his term was lengthened to ten years, 
and he might be recho.sen by the council of state or control the 
election of his successor. In 1914 Yuan performed the imfx'rial 
ceremonies in the Temple of Heaven at the w'inter solstice. He 
seemed to be winning against the opposition and in 191 pre- 
pared to take the further step of having himself formally chosen 
and pr(»rlaimed emperor. 

However, opposition developed both within China and among 
various foreign rowers, particularly Japan, which was suppt»rted 
by its wartime allies (ireat Britain, France and Russia. A re- 
bellion broke out in YLinnan and spread to other jirovinces of 
the south. TUc Kuomintang established a ri\'nl government at 
Canton. O])position was so formidable that \'uan rescinded the 
monarchy in March 1916; on June 6 he died. 

With Yuan removed, the country appeared quickly to unite. 
Li Yuan-hung, unopposed, succeeded to the presidency; luan 
Ch’i-jui, appointed by Yuan in the last few weeks of his life, con- 
tinued as premier and l)rought to the .su|)port of the new govern- 
ment some of the northern militao' chiefs. The parliament of 
1913, rea.sseiiibling, brought back to Fcking many of the Kuomin- 
tang. The government seemed to be further strengthened by 
the election to the vice-presidency of Ff'iig Kuo-chang, dominant 
in the lower part of the \ angtze valley. 

The very strength of the new government w^as. however, its 
weakness, for it was made up of elements which were funda- 
mentally discordant and which any crisis might .set at logger- 
heads. This crisis was to grow out of international reactions in 
which China was inextricably involved. 

Foreign Relations, 1911 - 17 . — The revolution did not imme- 
diately bring marked change in China’s foreign relations, Tibet 
and (iijtcr Mongolia, at best never very firmly attached to the 
empire, took the opportunity afforded by the shift in govern- 
ments to effect their virtual independence, and Great Britain in 
the former rase and Russia in the latter were not slow to attempt 
to extend their intliiem e over territorie.s which abutted so directly 
upon their own. ('hina retognizetl the aiitoiumiy of Outer M(m- 
golia in return for the acknowledgment of Chinese suzerainty, but 
it was Ic.ss pliant in yielding to Hiiii.sh ambitions in 1 ’ibet. On the 
W'hole. the powers made little objection to the c.stablishment of 
the republic. 

The outbreak of World War T. however, brought serious diffi- 
culties. With Kurope absorl»cd in internedne strife. Japan saw 
a golden opportunity to extend its power in ('hin.i. 'fhe Anglo- 
Jaiiancse alliance afforded it a welcome excuse for seeking to 
eliminate Germany from the far east. Accordingly, in Aug. T914 
Japan dispatched an ex])edition to Shantung and. wath the co- 
operation of a small British force, captured Tsingtao and the 
other Gennan possessions in the province. 


The occupation of the German properties in Shantung was 
only a beginning. In Jan. 1915 Japan presented to Peking a 
formidable array of 2 t demands in five groups. 

1. In Shantung, China was to agree to any transfer of German 
possession.^ to Japan that the latter might obtain. China was not 
to alienate to a third power any territory in the province; it 
was to declare additional cities to be open ports and was to grant 
certain railway privileges. 

2. In .south Manchuria and eastern Inner Mongolia, the Jeasc.s 
of Port Arthur, Dairen (Dalny) and the railway.s were to be ex- 
tended to 99 years. Anywhere in these regions, Japanese might 
lease land and travel or re.sidc. There were also demands for 
mining and railw^ay privileges and for Japanese control of loans 
and the employment of Japanese official advi.scrs. 

3. The Han-yeh-p’ing company, the largest Chinese iron-mininir 
and smelting concern, was to be made a Chino- Japanese enter- 
prise, and China was not to sell its interest in it without Japan’s 
consent. 

4. China was to promise not to cede or lease to any third p<wer 
any harbour, bay or island along its coast. 

5. China was to employ Japanese as advisers to the rnitral 
government ; the police departments in certain districts were tu 
be jointly admini.steTed by Japanese and Chinese; China' was 
either to buy so^/t or more of its munitions from Japan (\r lo 
establi.sh a Chino-Japancse arsenal which was to use Japanese 
materials under the direction of Japanese; Japanese wen* to be 
grant ( m 1 the privilege of buying land in the interior for sthool'.. 
ho.spitals and churches: certain railway conre.ssion.s in the Yanto 
valley were to he promised; and Japan was to be allowed to 
scrutinize all propo.sed loans of foreign capital for mine? and 
works in Fukien. 

Japan attempted to keep the demands secret, but they Ixuame 
known and a wave of indignation swept over China: criticism :ibo 
was exprc.csed publicly and vigorously in CJrcat Britain and tht 
United States. The japane.se were constrained to make impor- 
tant eonccs.sions, but they had the upiier hand and knew it ; ihj*v 
presented an ultimatum to which China, helples.s, had no recour^t* 
but .submission. By a series of treaties and exchange of mu^>. 
(’hina agreed to the fir.<t three groups, with important inodilu.i- 
tions in its favour; group 4 was met by a presidential niandiu 
which directed that no part of China’s coast should be cnlrd lo 
any power; and group 5 was reserved for further negotiation- 
except for a promise from China that no nation should be jkt- 
mitte<l to construct ii dockyard, a coaling station or a naval Iki-c 
on the coast of Fukien, 

Tn Feliruary and March 1917 Japan made secret arrangement' 
with Great Britain. I’Yance and Italy whereby tho.se power- .1- 
sured their support to Japanese demands at the ]»eace ronferemc 
for the former German holdings in Shantung. 

China’s Entrance Into World War I and Further In* 
ternai Difficulties.— A.s World WarJ progressed, pressure 
brought upon China to enter the struggle on the side of the .Mhev 
Jn Feb. 1917 the United St«ites invited the Chinese govemmonl 
to follow its example in protesting against Germany’s submarine 
camfiaign and severing diplomatic relations, and the Frinro^ 
Japaiic.se secret nolcs of March i, 191 7 * promised Tokyo 
port to the effort to induce Peking to take the step. On rc' 
the Chinese foreign office sent warning to Gcnnany ant 
March 14 hrc»ke. off diplomatic intercourse. 

'Fhe t]uestioii whether China should actually declare 
came an i.ssue which i)recipitated a rontc.'it among the 
militar>' successors of Yuan Shih-k’ai for control 
ment. The step was taken on Aug. 14, T9r7, when C hina ■ 
declared war on (ieimany. The country had alreruly « 
however, to disintegrate politically. 

'J’he Kuomintang members of the dismissed 
noumed the Peking government as illegal, and, under tm* 
ship of Sun Yat-sen. in Sept. 1917 organized a proyisioiui 
ment which they declared to be the only constitutiona ^ , 
China. The powers did not grant it recognition, 
it maintained a. precarious and chequered existence, 
headquarters at Canton. In the north Tuan Ch’i-jw an 
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porters, the so-called Anfu group, were for several years in the 

ftbccndant. 

China’s Part in World War I^In the meantime World 
W'ar 1 was drawing to a close. China’s internal discord and finan- 
cial straits were such that it could take no active part in the 
struggle, although it permitted the recruiting of about 175,000 of 
its citizens for labour battalions for service behind the lines in 
France, Mesopotamia and Africa. 

China gained slightly by its entry into the war. It took over 
the Cicrman and Austrian concessions in the ports, cancelled the 
unpaid portions of the Boxer indemnities due its enemies and 
was permitted to suspend for the time payments on the sums due 
(0 the Allies. China was assured a seat at the yieace conference. 

In contrast with these gains, however, was an increased control 
by Japan. In Nov. 1Q17 the United States, in an effort to adjust 
jt. (lilViculties with Japan, entered upon the Lansing-Ishii agree- 
ment (terminated March 30, ig23), by which it recognized that 
bcc.tuse of ‘‘territorial propinquity . . . Japan had special in- 
ti n"^t^ in China,” and so seemed to have delivered the latter over 
I,, tiic island empire. The Anfu clique around Tuan Ch’i-jui con- 
tiudi tl agreements with Japan for the construction of railways 
in '"liaiitung, Manchuria and Mongolia (Sept. 1918) and borrowed 
exien.stvoly from the Japanese on the security — some of it ex- 
♦icT.u’ly dubious — of railways, mines, forests, telegraphs, taxes and 

bonds. 

The Peace Conference,^ — ^To the peace conference which 
leniiinated the war the Chinese sent an able delegation repre- 
senting, ))y a strange but characteristic anomaly, both the Peking 
and ibe Canton governments. The delegation asked not only 
ti)r ilic restoration to China of the former German pro[wrties in 
Sluintung. but for the cancellation of spheres of influence, the 
withdrawal of foreign troops, post offices and wireless and tele- 
gTa{>hi(: cunmiunications, the abolition of consular jurisdiction, 
urii! autonomy, the relinquishment of leased territories and the 
rcMoruiiun of foreign concessions and settlements. China was, 
hi)\s(‘\cr, doomed to disappointment. The U.S. delegation 
the restoration of the Shantung properties, but against 
li were the agreements of 1917 between Japan and the Kuroi)can 
By the treaty of Versailles, therefore, Japan was coii- 
hniicd in the possession of its holdings in Shantung. The remain- 
iim (|Ui'stiuns were held not to come within the purview of the 
coinVrnue. 

W'iieii news of the Versailles settlement reached China there 
wa immediate widespread protest. Students in Peking began a 
demom (ration on May 4, igiq, against the pro-Japanese govern- 
ment. This patriotic movement spread rapidly to other cities 
ami won the support of other groups in the population. The 
rtking Kovornment had to instruct the Paris delegation to refuse 
sign the treaty with Germany, A ver>' effective nation-wide 
bwrott against Japanese goods was also instituted by patriotic 
poupi. This patriotic outburst, known as the May 4 movement, 
M wide ramifications. It developed under the leadership of 
^esieni-t rained professors and their university students into a 
brucicl movement for reform and rejuvenation of Chinese life in 
all aspects. 

Chiii.'i was not, how^ever, to emerge from the war without some 
gam,. It obtained membership in the League of Nations by sign- 
the treaty with Austria, for that document did not contain 
th( ol. ji-, tioiiable Shantung clauses, and in its separate treaty with 
the (iemian share of the Boxer indemnity and German 
exiraterniurial privileges were cancelled. A significant breach 
been made in the wall of foreign “rights*’ in China. 

The Washington Conference* — ^After the war the U.S. con- 
tinued itb active participation in Chinese affairs by bringing about 
! ) a tinancial consortium whose purpose it was to assume 

^i^-niatiinml control of all further foreign loans to China and 
to prevent the granting of special privileges to individual na- 

. hi anj 1922, moreover, the United States called the WaA- 
(g.v.),. and China again had the opportunity 
^ by its case before the world and to ask for the elimination of 
^ i>pecial privileges that foreigners enjoyed within its borders. 


Not all the agreements and treaties which arose out of the con- 
ference affected China, but the Chinese question loomed larger 
than any other except possibly that of distirmament. The most 
important actions, in so far as they concerned China, were as 
follows : 

1. The treaty limiting naval armaments and fortifications had 
the effect of confirming Japan in the domination of the north- 
eastern coast of Asia. No sea power could now hope easily to 
penetrate by force through its curtain of i.<iand.s to the coast of 
China, as the United States and Great Britain found to their 
sorrow after 1941. 

2. Nine powers agreed by treaty to respect the sovereignty, in- 
dependence and territorial and administrative integrity of China, 
to give China opportunity \(\ develop a stable government, to 
maintain the principle of ecjual opportunity in China for the 
commerce and industry of ail riation.s and to refrain from taking 
advantage of conditions in C.*hiiia to seek special privileges that 
would al>ridge the rights of .subjects or citizens of friendly states. 

3. The customs schedule of duties wa.s within four months to 
be raised to an effective 5%, and provision was made for the 
convening of a special tariff conference and for the periodical re- 
adjustment of the customs tariff. 

4. A !)oard of reference was to be established in China to which 
questions connected with the enforcement of the “open door” and 
equal railway rates could be referred. 

5. A resolution expressed the sympathy of the powers with 
China’s desire to see removed “immediately or as soon as circum- 
stances will i)ermit existing limitations upon China’s political, 
jurisdictional and administrative freedom,” and provided for the 
early cstabli.shment of a commission to inquire into the practice 
of extraterritoriality in China and the progress in judicial re- 
forms. 

6. On Jan. 1, 1923, foreign postal agencies in China were to 
be abolished. 

ScN’cral other resolutions expressed the good intentions of the 
powers toward China. 

The W ashington conference also afforded Japan and China an 
opportunity to come to an understanding over the thorny Shan- 
tung question. Following the signing of the treaty of Versailles, 
Japan had made attempts to adjust the dispute, but always on 
conditions which had been repulsed by the Chinese. Now, how- 
ev^er, Japan adopted a much more conciliatory attitude, and an 
agreement was reached whereby the former German holdings in 
Shantung were to be returned to China. However, the Japanese 
retained a share in some mines in the province and large com- 
mercial interests and landholdings in Tsingtao. 

Several of the promises made to China at Washington were 
carried out. The foreign post offices were discontinued at the 
designated time. A special conference on the tariff convened 
in Peking in Oct. 1925 and, going beyond the assurances pre- 
viously given, permitted the consideration of the entire question 
of tariff autonomy. Because of the disintegration of the Chinese 
government, the gathering broke up before a treaty was framed, 
but the foreign delegates agreed to the removal of tariff restric- 
tions and consented to the putting into effect of the Chinese na- 
tional tariff law on Jan. i, 1929. The Chinese for their part 
promised to enforce the national tariff law and to abolish likin, 
long obnoxious to foreigners, on the .same date. 

Japan, moreover, continued conciliatory. While it declined to 
accede to the Chinese demand, made in 1923, fOr the abrogation 
of . the agreements of 1915, until 1931 it entered upon no new 
marked aggression. 

The (Hiwers also seemed about to remit the unpaid portions of 
the Boxer indemnity. The United Stales acted finally in May 
1924, and Great Britain, France, Japan and Russia took pre- 
liminary steps looking toward the same end. All plans for re- 
mission, however, called for the allocation of the funds to educa- 
tional or other cultural projects. 

Domestic Politics After World War 1 * — ^While China was 
making progress toward regaining the special privileges which 
had been wrested from it by the powers, internally its government 
was rapidly disintegrating. 
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At the dose of World War I, it wiD be recalled, Hsh Shlh-ch*ang 
was in the presidential chair and Tuan Ch*i-jui was in control. A 
separate government was maintained at Canton, largely by mem- 
bers of the Ruomintang, under the leadership of Sun Yat-sen. 
For a time Sun was ousted from Canton by a Kwangsi faction, 
but he was restored by Ch’en Ch’iung-ming, and in April 1921 
he was elected “president of the Chinese republic” by such mem- 
bers of the parliament of 1913 as could be got together. How- 
ever, he secured only a precarious foothold in Canton and a part 
of Kwangtung. Most of southern China was a medley of petty 
factions and quarrelling war lords. 

Conditions were little better in the north. In 1920 the out- 
standing leaders were Wu P’ei-fu, his titular superior, Ts’ao Run, 
and Chang Tso-lin, the master of wealthy Manchuria. In the 
summer of 1920 these three united to drive Tuan and the Anfu 
leaders out of power. Wu P*ei-fu and Chang Tso-lin could not 
long co-operate, and in 1922 Wu defeated the latter and drove 
him back into Manchuria. 

Wu now took steps which he hoped would unify the country. 
Hsii Shih-ch'ang resigned the presidency, Li Yuan-hung was re- 
instated in that office, and the parliament of 1913 was recalled 
to Peking. Thus the last officers around whom the entire coun- 
try had seemed to unite were put back into power. 

Hopes for a unified China, however, proved illusory. Funds 
were insufficient, cabinets unstable, parliament venal and mili- 
tarists intransigent. The disintegration that set in after the death 
of Yuan Shih-k*ai became complete. China was tom by rival 
military factions which year after year launched campaigns 
against each other, conscripted troops, levied burdensome taxes 
and disrupted the economy. 

Nationaliim and Commttnism.r— During the early years 
after World War I two interrelated developments of great sig- 
nificance occurred: the rise of nationalism and the emergence of 
the Chinese Communist movement. The Communist party was 
founded by a group of intellectuals, some of them leaders in the 
May 4 movement, who had turned to Marxism for a possible solu- 
tion to China’s weakness and political instability. With the help 
of an adviser from the Comintern, the party was organized in 
July 1921, though there were then only a few score members. 
The party devoted itself at first to organizing labourers and pub- 
lishing propaganda journals. In Moscow the Communist interna- 
tional at its second congress in July- August 1920 had adopted a 
strategy with respect to colonial peoples that called in the first 
place for co-operation between Communists and other parties in 
movements for national liberation. Applied to China, this 
strategy was inten)reted to require an entente between the Com- 
munist party and the Kuomintang. It took several years for 
Comintern agents to convince both jjarties of the desirability of 
this program. By the summer of 1923, however, the details had 
been worked out and the U.S.S.R. had promised help to Sun Yat- 
sen, who was attempting to establish a government in Canton. 

In Sept. 1923 Mildiail M. Grusenberg, better known as Michael 
Borodin, arrived in Canton and soon became Sun Yat-sen’s ad- 
viser in a program of reorganizing the Kuomintang into a strong, 
disciplined and centralized party. Communists were .to be ad- 
mitted to the Kuomintang as individuals and to assist in an at- 
tempt to reunite the country and free it of foreign encroachments. 
Russian advisers, money and arms flowed into Canton to aid in 
the creation of a Nationalist army. After Sun’s death on 
March 12, 1925, his party glorified him as a national hero and 
elevated his Three Principles of the People — nationalism, democ- 
racy and livelihood — into a bible. 

In the latter part of 1925 the Nationalist movement was di- 
rected sharply against Great Britain, the occasion being a se- 
quence of clashes between British authorities and Chinese in 
^anghai and Canton during which many Chinese were killed. 
Hong Kong was tied up for months by boycott and widespread 
strikes. Patriotic students flocked to the Kuomintang and many 
into the Communist party as well. Communist members of the 
Kuomintang were particularly active in the anti-imperialist 
movement and in organizing labourers and poor peasants to de- 
mand better economic conditions. The movement at Canton un- 


der the leadenihip of Borodb and aome of Sun’s more radical 
lieutenants veered increasini^y to the left. In the meantime 
the new Nationalist army was consolidating the power of the 
Kuomintang in Kwangtung. 

Not all leaders of the Nationalist party approved of the Com- 
munists, but some hoped to use them to achieve Nationalist aimi 
The Communists likewise hoped to use the Kuomintang. Great 
tension existed within the coalition. 

In the summer of 1926 the Nationalist armies, led by Chiang 
Kai-shek, began a triumphant march northward, and by winter 
they had driven Wu P’ei-fu into Honan and practically eliminated 
him, were in possession of the Wuhan cities— Hankow, Wuchang 
and Hanyang^— and the Kuomintang had moved its capital to Han- 
kow. 

The victories had been achieved as much by skilful propaganda 
as by force of arms. Wherever the Nationalist forces came 
trained agitators directed popular sentiment against the treaties 
and foreign merchants and against Christian schools, churches 
and hosrntals as imperialistic. 

Kuomintang agitators also organized labourers and peasants to 
make exorbitant demands of employers and landlords, ai)d in 
some places, notably Hunan and Hupeh, a reign of terror fol- 
lowed in which many of the propertied class were dispossessed and 
even executed. 

Educated Chinese, weary of the long civil strife and smarting 
over China’s feeble position among the nations, hailed the advance 
of the Kuomintang as the harbinger of better days. That ad- 
vance continued with amassing rapidity, and by March 1927 the 
Chinese had taken over the British concessions in Hankow and 
Kiukiang; British and U.S. merchants and missionaries were being 
evacuated from much of the Nationalist territory; Sun Chuang- 
fang, recently strongly entrenched in Chekiang arid Riangsu, 
was in full ffight, his armies a disorganized rabble; and only strung 
forces of foreign marines kept the Nationalist armies out of the 
foreign settlements in Shanghai. The northern military chiefs, 
alarmed, had put themselves under the direction of Chang Tso-lin 
to stem, if possible, the oncoming flood. 

The radicalism of the Communists (during the northern expedi- 
tion inevitably produced a reaction. Merchants, landlords, army 
officers and many other groups who found themselves menaird 
offered support to conservative leaders in the Kuomintang if 
they would rid the party of its radical wing. With victor)' in 
sight, tension between right and left grew .sharper. Chiang Kai- 
shek became the centre of the anti-Communist movement. In 
March 1927 Nationalist troops, entering Nanking, looted foreign 
dwellings, robbed foreipers and killed several of them, until 
further loss of foreign lives was prevented by the fire of British 
and U.S. gunboats in the Yangtze river. One effect of this in- 
cident was to widen the breach within the Kuomintang. 

In the Chinese section of Shanghai, labour um'ons under leader- 
ship of the left wing had risen in a general strike, disarmed police 
and driven out some of the northern troops. On April 12, shortly 
after the Nationalist army arrived in Shanghai, CMang Kai-sbek 
instituted a bloody purge to stamp out the Communists and left 
Kuomintang elements in the city. The purge quickly spread to 
other regions under control of conservative military commanders. 
Chiang then set up a government in Nanking as a rival to the one 
in Hankow. The irreconcilable deft between Communists and 
Nationalists dates from this period. 

The Nationalist advance was halted by these internal dissen- 
sions, and the party continued to divide. By autumn 1927 the 
anti-Communist reaction was in full swing, Borodin and other 
Russian advisers were ousted from Hankow, and in many 
Chinese Communists were being hunted down and executed. 

In 1928 the Nationalists reorganized under moderate and c^- 
servative leaders and with headquarters at Nanking, began a n 
northward advance. Chiang Kai-shek led, in co-operation ^ 
F6ng Yii-hsiang and Yen Hsi-shan. A serious clash with Ja^' 
ese troops occurred in May in Chinan, and a partial reoccupa » 
of Shantung by Japan followed. In spite of this, 

Nationalists pushed on and in June entered Pddng. Chang 
lin was kiUed by a bomb as he was retizing into Manchuria, 
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his son, Chang Hstieli-liang, succeeded to the command of his 
forces. Because of Japanese opposition, Manchuria did not 
formally join the Nationalists, but Chang Hsueh-liang was given 
a i)lace on the chief council of the Nanking government. The 
major armed opposition to their rule having been eliminated, the 
j^aiionalists moved the capital from Peking (now renamed 
Peiping, “Northern Peace”) to Nanking and in October set up an 
admini.stration reorganized to conform to Sun Yat-sen*s program, 
vi,'ith Chiang Kai-shek as the ranking official. 

Events From 1928 to 1937.-— In domestic politics the years 
from 1928 to 1937 were stormy but on the whole witnessed 
marked progress toward a more stable regime. Throughout them 
all, the most prominent figure in the central government was 
Chiinjr Kai-shek. In 1927 he married Soong Mci-ling, a sister 
of Mme. Sun Yat-sen, and so, in a sense, strengthened his claim 
(0 till' inheritance of the leadership of the Kuomintang. Much 
of the time, moreover, two of his brothers-in-law occupied promi- 
nent posts in the central government — T. V. Soong, who proved 
an ( xiraordinarily able minister of finance, and H. H. K’ung, who 
h:i(] 'Harried one of the Soong sisters. 

So strong and vigorous a man as Chiang Kai-shek inevitably 
had hi^ enemies. However, he retained control of the army and, 
ncrordingly, continued the dominant leader. 

The chief internal movements against the authority of Chiang 
K;ii ^hek after 1928 can be quickly summarized. Yen Hsi-shan 
and Feng Yii-hsiang could scarcely be expected to submit tamely 
to the leadenship of this young arrival from the south. In the 
biimnicr of 1930 they joined forces against Chiang. By autumn 
of ihnt year, however, Chiang had vindicated his power against 
hem. The “Young Marshal,” Chang Hsueh-liang, until the 
iiiiinin of 1931 in p)Os.ses.sion of the major military machine in 
he r.orih. continued loyal to Nanking and to Chiang. 

More .serious was the recalcitrancy of the south and we.st. Only 
low lv, and then largely hecau.se of the necessity of presenting a 
omnioii front against the Japanese, did Kwangtung, Kwang.si, 
^unnnn, Kweichow' and Szechwan fall into line with Nanking. 

Hie greatest domestic menace to Chiang Kai-shek and the 
Kuomintang, however, was the Communist movement. After the 
purfres of mid-ig27 the Communist party turned to armed force 
to oxerthrow its rival. Only gradually was it able to create armed 
i):inrl.s of pea.sants and deserting soldiers, seize control of inacces- 
mIiIp bits of territory and begin to create soviet dLstricts. It 
3p]iu;i]ed to tenant farmers, landless labourers and others upon 
wh(J!p the existing rural order bore most heavily. Terror was 
Widely used, and persons of property were cruelly dealt with. 
In es.venre the movement fed on p>easant revolt. By 1930 the Red 
amiy had become a sizable force and soviet regions covered large 
areas in Kiangsi, Fukien, Hunan and Hupeh. 

The Nanking government launched five campaigns between 
Dec. 1^30 and Oct. 1933 in an attempt to destroy the Red army 
and capture the soviet bases. Finally by Oct. 1934 the main Red 
Jorcps were driven out of their chief base in southern Kiangsi. 
Tliey executed a long retreat, marching and fighting through most 
the southern and western provinces of China, arriving in north 
Shensi one year later. In the meantime Japan had seized Man- 
churia and was seeking to detach north China {see below). The 
Communists skilfully employed the rising patriotic sentiment to 
olunt the Nationalist attacks against themselves, urging an end 
civil war and a united front of all parties and armies against 
This program appealed especially to the Manchurian 
jjoops of Chang Hsueh-liang who were being used to fight the 
Communists in north Shensi. When Chiang Kai-shek went late 
to Sian to push the campaign, he was seized by Chang 
such-liang, who demanded the end of the civil war against the 
onununists, a reorganization of the government with more 
Ja^*°** for the opposition and, above all, a united front against 

Although Chiang Kai-shek was released without publicly acced- 
Hsueh-liang was technically punished, in effect 
dramatic incident was the precursor to the easing of the war 
^^nst the. Communists and to the eventual co-operation of the 
ihe defense against Japan. 


In many ways advance was being registered by the Nationalist 
government. A better class of official was gradually introduced, 
partly through the initiative of Chiang Kai-shek. In many dis- 
tricts and in some of the provinces, men with modem training, 
less venal and with more of the community spirit than the typical 
war lord, were coming into power. Many felt the importance of 
improving the conditions of those rural masses who constituted 
the vast majority of the population. The government had no 
fundamental program to reform the socio-economic maladjust- 
ment in rural areas, however. Government energies were con- 
centrated elsewhere. Eklucation throughout the country was 
improved, with schools of better equipment and quality and with 
increasing enrolments. The government, too, ^came increas- 
ingly interested in public health. Previously physicians with 
modem training had come almost entirely from schools founded 
by Christian missionaries. Now the state was assuming more 
of the burden of public health, both by the organization of schools 
of modem medicine and by community-wide campaigns for the 
control of disease. 

The improvement in internal order must not be exaggerated. 
Much of it depended precariously upon the life of one man, Chiang 
Kai-shek. Dissensions among leaders had not been eliminated. 
Over several provinces even of China proper Nanking exercised 
no effective control. In the outlying dependencies, only in 
Sinkiang, in portions of Inner Mongolia and here and there on 
the borders of Tibet did Nanking exert even a shadow of power. 
The world-wide financial depression brought embarrassment, es- 
pecially beginning in 1934 with a marked rise in the price of silver 
and, accorffingly, with a fall in other price levels. In the autumn 
of 1935 the government felt itself forced to nationalize all the 
silver and to go officially on a managed currency. Yet nearly 
every year witnessed some gains. Even those provinces which 
did not tolerate the interference of Nanking in their internal 
affairs usually permitted the Nationalist government to speak 
for them in relations with other nations. 

One post office administration and one customs service ex- 
tended throughout the country. In educational matters prac- 
tically all the provinces co-operated with Nanking. Painfully 
and with occasional relapses China was advancing toward unifica- 
tion and a befter and more stable government. 

For more than two years after 1928 China seemed to be making 
progress toward emancipation from the “unequal treaties.” In 
1929 the British returned to Chinese administration their conces- 
sion in Chinkiang and the next year their concession in Amoy. 
In 1929 Belgium consented to the cancellation of its concession 
in Tientsin. In 1928 and 1929 nearly all the western powers 
formally assented to the resumption by China of its tariff au- 
tonomy, followed in 1930 by Japan. On Feb. 1, 1929, accordingly, 
the Chinese government put into effect a schedule of duties de- 
termined by itself. Moreover, effective Chinese control over 
the customs administration increased. China, too, seemed to be 
making headway toward the abolition of extraterritoriality. 
Several of the smaller powers assented to the jurisdiction of 
Chinese laws and courts over their citizens. In July 1928 the 
Nanking government announced that all “unequal treaties . . . 
which have already expired shall ipso facto be abrogated” and 
that it would take immediate steps to end those “unequal treaties 
which have not yet expired and conclude new treaties.” A number 
of the powers against which China adopted specific measures 
protested. Eventually several assented, but only on certain con- 
ditions. However, Great Britain, Japan, France and the United 
States, together with some of the smaller countries, held out. 
In Dec. 1929 Nanking announced that extraterritoridity would 
come to an end on Jan. 1, 1930, but postponed putting the order 
into effect pending suitable provision for the trial of cases in- 
volving foreigners. The needed regulations were framed and were 
announced to be operative on Jan. i, 1932. Before that day ar- 
rived, however, events in Manchuria precluded carrying out the 
plan. 

For several years after 1927 the rdations of Nanking with 
Moscow were much of the time either strained or decidedly un- 
friendly. The Nanking govexninent had been estahUahed in an 
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anti-Communist reaction and could scarcely be expected to look 
upon the U.S.S.R. with cordiality. The joint operation by Rus- 
sians and Chinese of the Chinese Eastern railway, in Manchuria, 
made for irritation. In 1929, indeed, the Chinese dismissed and 
arrested the Soviet officials associated with the railway. In Jan. 
1930 a Russian invasion forced the Chinese to assent to the res- 
toration to the Soviet Union of its former share in the control of 
the line. The U.S.S.R., moreover, had the sovietized Outer Mon- 
golia in its orbit and appeared to threaten the remnants of Chinese 
authority in Sinkiang. By the end of 1932, however, Russo- 
Chinese relations became much more friendly, especially since 
both nations found common cause in their apprehension of Japan. 

Japanese Aggression. — ^It was from Japan, as it has been 
suggested, that the greatest external menace arose to the ter- 
ritorial integrity and independence of China. Since the Wash- 
ington conference the attitude of the Japane.se government 
toward China had usually been one of moderation and restraint. 

In Manchuria, however, a serious conflict was brewing. There 
the Chinese were especially restive under the privileges held by 
the Japanese. Chinese formed the vast majority of the jKipula- 
tion, and the legal title of the region was held by China, yet 
Japan controlled much of south Manchuria through its railways 
and its leasehold on the Liaotung (leninsula, and in other ways 
compromised Chinese sovereignty. The Chinese began building 
a series of railroads which would in part encircle the Japanese 
lines, debouch at Hulutao, a port which the Chinese were develop- 
ing, and make them partially independent of the Japanese. 
Chang Hsiieh-liang, the ruler of Manchuria, was disposed more 
and more to ally himself with Nanking and to sympathize with 
the Kuomintang and its desire to rid China of foreign control. 

The Japanese, on the other hand, had large investments in 
Manchuria. Because of the rapidly increasing population of 
their islands and the necessity w'hich they were under of finding 
markets and raw materials for the industries which were their 
only relief, they looked upon Manchuria as their life line against 
national ruin, as a bulwark against the U.S.S.R. and as a source 
of food, coal and oil in case they should go to war with a naval 
power. In the summer of 1931 the friction expressed itself in 
minor incidents. The element in control of the main body of the 
Japanese forces in Manchuria believed that the time had passed 
for temporizing and compromise, and on the night of Sept. 18- 
19, 1931, alleging that Chinese had blown up part of the track of 
the South Manchuria railway near the city, seized Mukden. 

In the next few weeks the Japanese occupied other cities in 
Manchuria and demolished Chang Hsueh-liang's power north of 
the Great Wall. Having destroyed the only effective Chinese 
rule in Manchuria, the Japanese, compelled to preserve order 
to protect their own interests and not disposed to annex the region 
outright, stimulated native leaders, largely Chinese, to set up 
local governments. Early in 1932 these were organized, with 
Japane.se direction, into a new state called Manchoukuo which on 
Feb. 18, 1932, declared its independence and called to its head 
P’u Yi, last Manchu emperor of China. 

Later in the year Japan accorded Manchoukuo official recog- 
nition and entered into a defensive alliance with it. 

Nanking, unable to offer effective armed resistance to Japan. 
pre.sented its ca.se to the League of Nations. The League found 
in it the most difficult crisis which that young organization had 
yet faced, attempted to induce Japan to withdraw its troops to 
the zone of the South Manchuria railway, and in time appointed 
a commission, headed by Lord Lytton, to investigate. 

The commission's report, made in the autumn of 1932, in the 
main found Japan to be at fault and proposed a procedure for 
settling the dispute which would preserve China's sovereignty. 
On Feb. 24, 1933, the assembly of the League took action against 
Japan, recommending a method of effecting an adjustment which 
Japan would not accept. Soon thereafter Tokyo announced its 
resignation from the League. 

Tlie United States, at times acting in close co-operation with 
the League, attempted to induce Japan to keep the peace and de- 
clined to recognize Manchoukuo. The U.S.S.R., while deeply 
interested, was not disposed to go to war to keep Japan out of 


the Russian sphere of influence in northern Manchuria. 

The Chinese, powerless to oppose effective military re.sistance 
had at hand a weapon in the boycott. They invoked this at great 
cost to Japanese trade. The Japanese objected, friction berame 
acute and fighting broke out in Jan. 1932 at Shanghai; in the ensu. 
ing warfare Japanese forces laid waste a large portion of the 
city, 'rhe Chinese offered a much sturdier defense than had hem 
expected, but eventually were driven back. Due in part to the 
good offices of the League, fighting ceased in March 1932. 

Chinese anti-Japanese activities continued in Manchuria 
largely through irregulars. Chang Hsiieh-liang, for a time with 
his headquarters at near-by Peiping (Peking^, was a source of 
irritation. The Japanese, too, wished to add the province of 
Jehol to Manchoukuo. In Jan.-Feb. 1933, Manchoukuoan* 
Japanese forces occupied Jehol, and Chang Hsueh-liang, hi., 
prestige badly damaged, soon re.signed and left for Euroi)c. When 
he returned, it was to a post in Hupeh and then in Shen.<;i In 
April 1933 riie Japanese, annoyed by raids from south of jehol, 
advanced within the Great Wall. The Chinese were furred to 
withdraw and on May 31 Nanking found it advisable to enter into 
a truce, setting up a demilitarized zone south of the Great 
in the northeastern part of the province of Hopei. Siranmiv 
enough, however, in all this time war was not officially der'[aml 
and regular diplomatic relations were maintained between the. two 
governments. The truce of May 1933 establi.shed a modus vivviuU 
which wa.s practically a treaty of peace and which tacitly (altho idi 
not explicitly) acquiesced in the Japanese occupation of M. n- 
churia. The articulate among the Chinese, however, remained un- 
reconciled to the existence of Manchoukuo. Moreover, for .1 num- 
ber of years only two foreign powers besides Japan. Italy and the 
small Central American El Salvador, formally accorded the new 
.state official recognition. 

Jai)an, however, persevered in consolidating it.s position in 
Manchoukuo. It acted against banditry and entered upon a v.ist 
program of railway building which opened up more of the land 
and connected it with Korea. In 1934 P’u Yi was officially 
crowTicd monarch of the new state. 

After long negotiations, moreover. Japan obtained the .sale of 
the Russian interest in the Chinese Eastern railway and thu^ elim- 
inated the last legal trace of the former Russian sphere ol in- 
fluence. 

Japan was not content with confining its control of C'hina to 
regions north of the Great Wall. In the spring of 1934 
iiouncement from Tokyo in effect declared ail China to be a 
Japanese preserve in which no power could take important art ion 
without the con.scnt of the island empire. In 1935, moreover. 
Japanese forced the withdrawal from Hopei and Chahar of any of- 
ficials and armed forces and the disbandment of any organization 
which might prove unfriendly to Japan. The provinces of Hopei 
and Chahar passed partly into Japanese control, and Suiyuan, 
Shansi and Shantung were threatened. Chiang Kai-shek dared j 
not offer open opposition for fear of bringing a Japanese avaiaiuhc ' 
ui3on his head. 

In July 1937 what proved to be a life and death struggle broke 
out between China and Japan. The opening incident wa.s a miner | 
clash between Chinese and Japanese troops not far from Peiping ! 
on the night of July 7. The conflict soon ceased to be localized- 
The Japane.se came to feel that since Chiang Kai-shek and the 
Nationalist government would not yield to their wishes they mus 
be eliminated. To the Jajxinese, the rising tide of nationalism 
China, directed, as much of it was, against them, had 
tolerable. Governments, so they held, must be set up in tbi j 
which would co-operate with Japan. 

The Chino-Japanese Wax, 1937 - 45 ^The war, which J* 
mained undeclared until Dec. 9, 1941, may be divided inln t 
phases — a period ol rapid Japanese advance until 
1938, a period of virtual stalemate until 1944, and the fina F 
riod when United Nations counterattack, principally m 
Pacific and on Japan’s home islands, brought about Japans 
render. 

In July 1937 the Chinese people were -v j 

further Japanese aggression. Practically all regional mihtaiy 
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pf^litical groups rallied to support the National government and 
Chiang Kai-shek in their decision to oppose Japan by every means. 
'I'he Communists, who had urged a united front against Japan 
sinrt' T035, pledged their support and put their armies nominally 
unvltT command of the government. From a strictly military 
of view, however, Japan was so much better prepared than 
C'htna that its armies achieved rapid initial success. 

Within the course of two years Japan obtained possession of 
of the ports, of the majority of the chief cities as far west 
as Hankow and of the larger part of the railways. Peiping and 
Tiintsin were occupied in July 1937. After fierce fighting, the 
rhitu'se armies were driven out of the Shanghai area by the middle 
of Nov. 1937- Nanking fell in mid-Dec. 1937. The capital was 
west to Hankow, llie Japanese followed and took that 
city in Oct. 1938. In the same month, the Chinese lost Canton. 
Tbf Japanese pressed northward and westward from Pciping 
iilong the railway lines into Shansi and Inner Mongolia. They 
dominated Shantung. They took possession of the Peiping- 
the Ticnlsin-Pukow and the Lunghai railway.s and of 
the lines in the lower part of the Yangtze valley. They had 
ritinplotc command of the .sea. Always .superior in the air, 
lu torc many months they had all but destroyed the Chinese air 
i f,«r(0 and bombed Chinese cities at will. The loss of life, par- 
I ticularly to C'hincse, both soldiers and civilians, was enormous. 

Vft the Chinese did not yield and the war was prolonged far 
hKumd Japan’s ex()ectations. Cbiang Kai-shek moved his capital 
iM Chungking, in Szechwan, at the western end of the difficult 
Vmtri/c gorges. Much of China’s leadership migrated to the 
fur to Szechwan and Yunnan. In Free China, they prepared 
for prrdonged re.si.stance. In occupied China Japan was unsuc- 
ci^sful in inducing many Chinese of standing to take office in the 
(ivoriinients which it endeavoured to set up. Even there Japan’s 
untrol N\as confined to the cities and the railway lines; outside 
h«^i' it was challenged, often successfully, by guerrilla bands 
rhiih profes.sed allegiance to the Nationalist government. The 
Vmimunist regime was particularly successful in using guerrilla 
mthiMls to resist Japan. The rapid Japane.se advances broke 
io\M» the estabhshed patterns of politico-military control. Cora- 
iiuiihts troops and organizers moved into the vast rural areas 
•phind Japanese lines. They organized village self-defense units. 
jLMUd local governments and exi)anded their own annies, the 
*'th route army operating in the mountains and plains of north 
Chin:i niic! the new 4th army in the lower Yangtze valley. 

iJnniig the stalemate phase of the war, beginning in 1939, Japan 
irictJ to subdue Chinese resistance by the slow strangulation of 
blfukude. China’s main seaports wxre occupied, from the south to 
the north. In at least one, Foochow, the occupation was only 
intermittent, but in most of them it was continuous. When, in 
iM- France fell to the Germans, Japan took the occasion to 
advunce in French Indochina and to seal access to Free China by 


^ During the war of endurance China was divided into three re- 
gions — Free China under control of the Nationalist government, 
Communist China and the regions occupied by Japan. The re- 
gimes in each area were pitted against the other two. 

Nationalist China had serious economic and social problems. 
The relatively backward western provinces, with almost no 
modem industry or transport facilities, were strained to support 
the huge armies and the government. Free China was crowded 
with refugees and some of its cities were mercilessly bombed. 
The shortage of manufactured goods and the costs of war brought 
on inflation which was intensified by the government’s fiscal 
policy and which caused great hardship to troops, government 
workers, teachers, wage earners and students. It encouraged 
hoarding, si)eculation and graft. The army, unable to take the 
offensive against the su^rior Japanese forces, steadily deterior- 
ated. Graft became widespread among the officers, while the 
undernourished conscripts no longer had much will to fight. 

In schools and colleges shortage of hooks and equipment, mal- 
nutrition and attempted regimentation by government thought- 
police all had a deteriorating effect. 

The government, too, was deeply affected by the war. It had 
lost its industrial and financial base in east China and the flower 
of its armies. The strong public support it enjoyed during the 
early years of resistance waned and turned to apathy or hostility. 
This was the result of many factors. The government was blamed 
for the ills of inflation, corruption and heavy taxation. The 
strains of war tore at the united front. 

When the Communists began to reappear as rivals rather than 
subordinates, the government retaliated with repressive measures 
which it applied also to other groups. Essentially an authoritarian 
regime, it tended to become more repressive and less efficient as 
the war dragged on. Yet with all these difficulties, Free China 
under Chiang Kai-shek's leadership refused to surrender or nego- 
tiate with Japan. 

I'he scattered areas controlled by the Communist party and 
its armies grew during the war until near the end they covered 
large parts of north and cast China. In these ''border regions” 
and "liberated areas" the regime was, by nearly unanimous report, 
popular with the people. 

This was partly the result of economic and social reforms which 
bettered the conditions of the peasantry and partly the result of 
the system of local government which encouraged wide participa- 
tion of the public through mass organizations even though control 
was held firmly by the party. The atmy was also popular because 
of it.s good discipline and close relations with the common people 
upon whom it depended for existence. 

During the stalemate period relations between the Nationalists 
and the Communists were embittered by many military clashes 
for which each side blamed the other. The Communists did 
everything possible to strengthen themselves, while the govem- 


ihe railroad which led from the coast to Kunming (Ylinnanfu) 
anrl liy crude highways from the Indochinese coast to the interior, 
a lime Japan induced the English, fighting as they were with 
hack.s to the wall, to close the difficult road which led from 
lJunn to Yunnan. After a time the English reoiiened the road. 

following years of increasing tension, came the sudden 
ouihreak of war, precipitated by the Japanese attack on Pearl 
(Dec. 7, 1941), between the United States and Great 
Jiritain on the one hand and Japan on the other. 

ianc.se, taking advantage of their preparedness on land, 
'imi air and of their favourable geographic ijositicm, quickly 
ihfTnselves dominant on the coasts of east Asia. Their 
^'turt* of Hong Kong and of Burma in 1942 shut doors by which 
I wine uoods had mov^ in and out of Free China. 

I routes which now remained to connect the fighting 

* with their friends abroad were the long and difficult 

Sinkiang and the air passage from Assam to Free China. 

1 .'^'^ I lie latter, freight and passengers were conveyed by heroic 
and that in spite of the perils of high altitudes and of 
JPaiic.sc planes. Through the venality of Jajianese officials and 
J skill of blockade runners, some goods trickled through the 
lines along the coast. 


ment tried to keep them confined by blockade and other means. 
In effect the civil war was merely submerged, after 1938, in the 
larger war with Japan. 

in the occupied regions Japan tried to win support and lessen 
its military burden hy setting up a puppet regime at Nanking 
(1940). To head this, it obtained Wang Ching-wei, an erstwhile 
intimate companion of Sun Yat-sen, who professed to be carry- 
ing on the latter’s tradition. Japan also went through the motions 
of restoring to Chinese administration the French concession and 
the international settlement in Shanghai, for it had taken these 
over after the attack on Pearl Harbor. 

Yet Ja|)an was no more successful than earlier in inducing many 
Chinese of ability and integrity to serve in these administrations. 
Obviously, too, no important step could he taken by these re- 
gimes without the approval of the Japanese authorities. 

In the last phase of the war, from early 1944 to Aug. 1945, some 
help was beginning to come to China from the outside, chiefly 
from the United States. Aeroplanes and various kinds of war 
matMel were being flown from India over "the hump,” as th-» 
mountain barrier was called. Chinese pilots and mechanics we: 
being trained. No longer could the Japanese bomb Chinese citi 

. V„ ~ <• .1- 1 U.J I ,T C „ 

at Will. 



CHINA 


536 


Chinese planes. Americans were also training and equipping in 
India Chinese forces which had taken refuge there after the fall 
of Burma. Yet the main theatre of war was far from China, 
whose armies by then were too debilitated to play an important 
part in the final campaigns 

The Nationalist government had been seriously undermined by 
seven years of war and inflation, while Communist strength had 
grown. As Japan withdrew divisions to fight on Pacific i.siands, 
the Communist armies were able to move in and organize more 
'^liberated areas.*’ The danger of fratricidal war after Japan’s 
defeat became obvious. Patriotic Chinese of all parties hoped to 
find .some way to restore national unity and avoid a ruinous civil 
war. The U.S. government was drawn into China’s domestic 
crisis since the United States provided the main external supports 
— financial, military and diplomatic — for the Nationalist govern- 
ment and .since the U.S. was eager that China should take a place 
after the war as a stabilizing influence in the far east. In various 
ways United States representatives in China tried to bring about 
a reconciliation between the Kuomintang and the Communists. 
A fundamental difficulty — ^besides the bitter distrust and in- 
transigence of both Chinese parties — ^lay in the United States’ 
position of trying to mediate between them while supporting one 
side, the Nationalists, as the government of China. 

CHINA AFTER WORLD WAR II 

Civil — ^Within five years of the victory over Japan the 
Nationalist government had been driven from the mainland by 
the Communists, who then became masters of the country. Ja- 
pan’s defeat set off a struggle for control of occupied China ex- 
tending from Manchuria in the north to Canton in the south. 
Nationalist troops, transported by the U.S. army air force and 
nsivy, were able to take over key cities and most railway lines 
in east and north Cliina. But Communist troops, moving out from 
their guerrilla bases, occupied much of the hinterland in the 
north and in Manchuria. The stage was set for full-scale renewal 
of civil war. 

For more than a year the U.S. government attempted, through 
its ambassador, Patrick J. Hurley, and then through Gen. 
George C. Marshall, to mediate and prevent this conflict. Dur- 
ing Jan. and Feb. 1946, it appeared that agreements laying the 
basis for i)eacc had been reached. On Jan. 10 the Nationalists 
and Communists concluded a cease-fire agreement to be admin- 
istered by a tripartite committee* (Kuomintang, Communist and 
U.S.) which would send out truce teams to stop conflicts that 
flared up. A Political Consultation conference representing all 
parties, meeting Jan. T0-31, worked out plans for an interim 
coalition government to function until a new constitution should 
be adopted by a representative national assembly. On Feb. 25, 
1946, a military reorganization plan worked out with the help 
of General Marshall, to merge and consolidate the hostile armies, 
was agreed upon by representatives of the government and of the 
Communist party. Within a few months, however, these agree- 
ments were undone. During all of 1946 the U.S. government, 
acting through General Marshall and his aides, strove for peace. 
The hostility, ambition and distrust of both Chinese parties made 
peace impossible. 

The civil war was fought out from 1946 to 1950. In that period 
the great strategic advantage of the Nationalists was reversed. 
During 1946 and early 1947 they succeeded in taking most of the 
railways and in recapturing important cities in the north. As 
Soviet troops withdrew from Manchuria the Nationalists sent in 
their best armies to try to hold the vital railways and industrial 
centres. But they were overextended. Communist forces, re- 
trained and re-equipped with Japanese arms, gradually shifted 
from guerrilla warfare to large-scale offensive campaigns. In 
X948 they turned the tide, destroying the Nationalist armies in 
Manchuria and winning impressive victories in north China. By 
the end of the year the Nationalist government was in desperate 
straits. Its armies were disintegrating. Inflation was destroying 
the economy. The Kuomintang was tom by factional strife. The 
public was withdrawing its support of the regime. 

In 1948 the Communists began a southward march. They cap- 


tured Nanking, the Nationalist capital, on April 24, 1949; the 
substitute capital of Canton, on Oct. 1$; then Chungl^g, the 
wartime capital to which the government returned for final 
refuge, on Nov. 30. On Dec. 8, 1949, government declared 
Taipei in Formosa to be the National capital. 

Communist Regime^ — ^During 1949 l^e Communists laid the 
foundation for a national government. In September the Chinese 
People’s Political Consultative conference, a body having the 
api)earance of a constitutional convention, met in Peiping to 
establish a new government. The conference included represen- 
tatives of many parties, professions, organizations, and ethnic 
minorities, but selection was determined by the Communist 
party, which dominated the gathering behind the scenes. The 
climax of its meetings was the announcement of the establish- 
ment of the Chinese People’s Republic on Oct. i, 1949. 

The Central People’s government of the People’s Republic of 
China was established at Peking (renamed by the conference). 
While having the appearance of a coalition government, it was 
essentially a Communist dictatorship. 

Guvemment was only one of the agencies employed by the 
Communist leaders to control the country and carry out their 
policies. Other agencies included the party itself, numerous mass 
organizations and the armed forces. The Communist party, a 
highly centralized and strongly disciplined organization, had \rotn 
6,000,000 to 7,000,000 members in the early igsos. Its central 
committee, or a smaller group within it, determined party polity, 
carried out by a network of regional, provincial, municipal and 
lesser committees. The party structure paralleled and paity 
officials controlled each level of the government, of the army and 
of the mass organizations. The rank-and-file members provided 
the motive force for carrying out the party’s will in factories, 
villages, street associations and army units throughout the coun- 
try. After coming to power the party established many tyin-s of 
mass organizations or extended those it had previously cnaied. 
As.sociations of pca.sants, youth, women and lalmurcrs enroJiid 
millions or scores of millions of members. Every profession aiid 
occupation was organized. Each of these centrally controlled 
bodies served as an agency to mobilize support for the regime and 
its programs. At the same time they provided the Chinese jwople 
with greater opportunity for participation in government, par- 
ticularly local government, than ever before. 

The parly, through the government, established a monopoly of 
all organs of information — radio, pre.ss, motion pictures, etc.— 
and the entire educational system. All coercive bodies such as 
the army, the police and the courts came under its control. The 
government did not hesitate to use terror, including widespread 
executions and forced labour, to eliminate or control fxitcntial 
opponents. It was through these means that the new regime, 
with a large measure of popular support, was able to unify the 
country more completely than any other had done since the 
height of Manchu power. 

In foreign policy the regime was firmly in the world Commu- 
nist camp. The government was quickly recognized by the j 
Soviet Union and its satellite countries. A treaty of friendship, j 
alliance and mutual assistance between the People’s Republic of 
China and the Soviet Union was signed in Moscow on Feb. 14* 
1950. It linked the two countries in a defensive alliance. By 
the terms of a supplementary agreement, the U.S.S.R. promised 
to transfer to the People’s Republic of China before the end 
of 1952 all its rights in the Chinese Changchun railway (t»® 
former Chinese Eastern and South Manchuria railways) and to 
withdraw its troops from Port Arthur and turn over the na 
base to China’s control; Dairen (Dalny) was also to be return 
The U.S.S.R. also extended a five-year credit of U.S. 

000. Subsequent treaties and agreements bound the ’ 
tries closely together. Communist China’s entry into 
conflict toward the end of 1950 tightened this 
to isolate China from the non-Communist world. The baian 
of China’s foreign trade shifted from Japan and the west to 
Soviet Union and its satellites. 

The non-Communist governments of the world were ^ 
over the issue whether to recognize the new Chinese govemm n 
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or continue to deal with the Nationalist government on Formosa. 
Ittinna, India, Pakistan, Indonesia, Sweden, Denmark, Finland 
and Switzerland quickly established relations with the new govern- 
oieni. Great Britain and certain other countries offered recogni- 
tion. but the Communist regime made no effort until 1954 to 
establish relations. The question which government should repre- 
China in the United Nations was also controversial. 

Tibet was brought back under Chinese control through a mili- 
tar>' ram()aign beginning in Oct. 1950 and through negotiations 
diiring April and May of 1951. The Central People’s government 
promised Tibet ''national regional autonomy under the unified 
leadership of the Central People’s Government” but took over 
tiir (ountry’s defense, communications and external relations. 
The agreement was signed on May 2$, 1951, in Peking and was 
ratilied by the dalai lama in Octolier. In a treaty between India 
and China signed April 29, 1954, India recognized China’s full 
j;c)vtTcignty over Tibet and gave up certain privileges previously 
au}uired there by Great Britain. 

Afier winning control of the country, the Communist regime 
hninrhcd a series of nation-wide reforms which attempted to re- 
Ushion nearly every aspect of Chinese life. Here only a few may 
liL- desiTil)ed. Of fundamental significance was the land redis- 
liiliution program. In this the regime undertook to expropriate 
till' hnd of all landlords and of “opp<mcnts of the state’* and 
(li^trihuto it to farm labourers, tenants and poorer peasants. 
WVhin a few years, throughout a territor>' larger than £uro()e. 
I'wm rship of land was redistributed and landlords were eliminated 
ih .>n ot onomic class. This was only the first step toward collec- 
tivi/jtion. Other intermediate stages were mutual aid teams and 
.iiiriruliural co-otieratives, which were gradually developed on an 
I \« r expanding .scale throughout the land. Marketing and dis- 
of most of the products of Chinese agriculture was 
bne.mht under co-o|)eratives and state trading companies. These 
ami «>tlu*r measures were designed to increase greatly the nation’s 
■igriiuliural output and place it at the service of the state for its 
prof^rani of economic development. 

riiina’s economic development was planned and controlled by 
ihf slate. The first several years after 1949 were devoted to 
mlKihilitation and to establishing the mechanism of economic 
icnrrfjls. Communication facilities were restored, inflation was 
IuIumI and .state banking and slate trading companies were cs- 
liiMishcd. I'he war in Korea prevented much new' capital con- 
iiriKiKin except of railways and flood-control systems, but in 
the government launched the first five-year plan and an- 
rmufued a ‘'high tide of construction” to transform China from 
:ii!rii'u)turai to an industrial country. Visitors to China in 1954 
ii;^5 reported impressive results. 

I hi* Communist regime actively extended education, which was 
l»r()uuhi completely under state control. Schools and colleges 
oixTiited hy western missionaries were confiscated. In the re- 
system emi>hasis was laid upon ez()anded educational facili- 
ideological uniformity and technical training. A central 
pun»i)se of the new system was to bring education within the 


tional levds. To prepare for elections a population count was 
made as of June 30, 1953. According to official announcement, 
China’s total population was found to be 601,938,035 (this in- 
cluded 7,591,298 for Taiwan and 11,743,320 estimated for Chinese 
abroad). On Sept. 20, 1954, the new National People’s congress 
adopted a constitution of the People’s Republic of China, the first 
constitution since China came under Communist control. 

Nationalist Goyemment on Formosa* — ^The Nationalist 
government meanwhile maintained itself on Formosa, which had 
reverted to Chinese control upon Japan’s surrender in Aug. 1945. 
When the island became the government’s last refuge late in 1949 
it was necessary thoroughly to reform the inefficient, “carpet- 
bag” administration which had operated there during most of the 
civil war period. The Kuomintang party was reorganized with a 
view to its revitalization. The government bureaucracy, super- 
imposed u()on the provincial administration, was reduced and 
rationalized. The armed forces which had fled from the main- 
land were reorganized and, with help from a United States mili- 
tary mission and large U.S. financial grants, were revived into a 
more effective fighting force to defend the island and, according 
to Nationalist hopes, to lead in a reconquest of the mainland. In 
the.He efforts to establish a secure base Chiang Kai-shek took the 
lead as head of the Kuomintang, pre.sident of the republic and 
commander in chief of the armed forces. His power within the 
regime became even more absolute than before. 

An attempt wa.s made to provide Formosa with an efficient 
administration having due regard for the welfare of the people. 
This was necessary in order to restore confidence in the National- 
ist government both at home and abroad. Elections in 1950-51 
for magistrates, mayors and councils introduced a measure of lo- 
cal .self-government. (The councils were given only advisory, not 
legislative, power.) 

In the civil service the proportion of Formosans, especially in 
higher positions, was markedly increased. The former Japanese 
educational system was completely reorganized and extended so 
that more than 80% of children of elementary school age were 
in schools by 1952. Facilities for secondary^ and higher educa- 
tion were also greatly expanded. 

The island's economy was brought back to the productive levels 
of the prewar Japanese administration or improved. During four 
years, 1949-53, the Nationalist government ()eacefully carried out 
a land reform program including reduction of land rents to 37.5% 
of the yield, sale of government land to cultivators, and govern- 
ment purchase of landlord’s land and sale to tenant cultivators. 
As a result 5,800,000 ac. of land were transferred to tenants, and 
the i>ercentage of Formosa’s farmland cultivated by owners 
increased from 50.5% to 75.4%. With help of the Joint Commis- 
sion on Rural Reconstruction, com|)osed of Chinese and Ameri- 
cans. significant improvements were made in irrigation, cropping 
methods, animal husbandry, organizing of fanners’ associations 
and agricultural extension. But the island’s economy had to sup- 
port the Nationalist government, armed farces numbering 500,000 
and about 1,000,000 refugees from the mainland. Only with ez- 


[fuli of all workers and peasants. Mass education to eliminate 
illilcr.Kv was pushed vigorously. Elementary education was to 
jji' available to all children. Teachers were retrained through 
“itieoloKical remoulding campaigns,*’ and new textbooks, much 
iatluencf (i by Soviet counterparts, were produced. Secondary and 
^Eher education became increasingly technical in order to train 
|JiRiiicer.s. agronomists, medical persoimel and technicians needed 
wr the country’s reconstruction. 

The emancipation of women from their inferior position in the 
. Muicty was announced as another aim of the Communist re- 
carrying forward a movement which had been developing 
atiriuK previous decades of the 20th century. Legislation strength- 
Women’s rights in property ownership, employment and 

I ttealih insurance. The marriage law, promulgated in May igso, 
child marriage and concubinage illegal, and stressed the 
ot young women to choose their own marriage partners, 
otneii were given franchise equal to that of men. 
j 1953-54, elections were held throughout China for “pco- 
congresses’* at village, county, municipal, provincial and na^ 


tensive economic aid from the U.S. was that possible. InnaUonaiy 
pressures were held in check with greatest difficulty. 

On April 28, 1952, the Nationalist government on Formosa and 
the government of Japan signed a separate peace officially ending 
the war which had begun in fact on July 7, 1937. Yet the two 
Chinese political regimes — Nationalist and Communist— which 
had been at war most of the time since 1927, confronted each other 
across the Formosan strait in a continuation of the contest for sup- 
port of the Chinese people and the nations of the world. 
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ETHNOLOGY 

Two forms of early man are found in China: chronologically, 
the giant ape (Gigantopithecus blacki) and Peking man (Sinath 
ihropus pekinensis) . The existence of the first was evidenced by 
three teeth found in south China and corroborated by some larger 
specimens of the Java man {Pithecanthropus erectus). Remains 
of the Peking man were much more abundantly found in a cave 
southwest of Peking. Most original remains of the Peking man 
disappeared in the China sea somewhere en route either to japan 
or to the Philippines during World War II. The authenticity 
of the giant ape was in di.spute in the mid-1950s, and the condi- 
tions of its existence remained unknown. The Peking man had 
tools of the Old Stone Age type, including crude Bints, bone 
and ornaments such as beads and perforated teeth and shells. 
It is doubtful that Peking man was ancestral to modern Chinese, 
for most or all of his points of resemblance with the Chinese are 
also shared by other living races,, notably those of Europe. 

Early Origins. — ^While there is evidence in Chinese myths and 
tradition, early history and archaeology that the original Chinese 
came to China via Sinkiang (Chinese Turkistan), there is also 
a likelihood that they might have reached the continent from the 
north, via Mongolia. H. L. Movius, Jr., ba.sed the latter conten- 
tion on the following grounds: (1) The Old Stone Age implements 
found with the Peking man are of the chopper tyiie, different 
from all Old Stone Age tools found in Europe and elsewhere. 
(2) The Old Stone Age tools found in the Ordos region of Mon- 
golia seem to have much in common with those of the Yenisei- 
Baikal region of Siberia, on the one hand, and with the pebble 
tools of the type used by the Peking man. 

There is much more abundant evidence of New Stone age de- 
velopments among the Chinese in north central China, in the 
basin of the lower Hwang-ho, the major home of the prehistoric 


Chinese. The first part of this development was characterized 
by polychrome pottery of two general varieties: a hand-made red 
and design-painted kind and a coarser, gray, unpainted ware 
The second part, probably overlapping somewhat wiUi the former 
was characterized by a kind of all-black ware, fine, thin, wheek 
turned and burnished. With this ware was also found a white 
variety made of kaolin. Both parts of these cultural develop, 
ments were associated with other items. Coexisting with poly, 
chrome potteiy were agriculture, stock raising, houses with roof 
entrances and possibly some metal. The most outstanding things 
associated with the black wares were the walled cities which 
remained an important Chinese culture trait throughout their 
later history. 

The bronze culture which followed that of the black warc.<! 
marked the beginning of Chinese written history. The in.strip. 
lions on the many hundreds of oracle bones uncovered in Anyang 
in the same general area of the Stone Age cultures depict a civilj. 
zation with dynasties, commanding armies of 1,000 to 5,000 men 
great subterranean tombs, horse teams yoked to spoked chariots 
silk, clothes with sleeves, animal and human sacrifices, writing 
and bronze ves.sels and implements made both with mould*- and 
by the melted-wax method. This culture developed at least 
1,000 years after the rise of its Sumerian and Egyptian counter- 
parts, but within a short period it seems to have achieved e^ual 
splendour, with a characteristic Chinese colouring and style. (See 
Archaeology, above.) 

Influences on Other Peoples^From north central China 
the Chinese extended their influence over the rest of ('hina. in- 
cluding not only the original 18 provinces but also Manchuria 
and Formosa, while keeping and amplifying their own peculiar 
cultural integrity and .form remarkably well. It is highly prob- 
able that racially the Koreans and at least some Japanese and 
Indochinese were of Chinese origin. 

The racial influence of the Chinese on their other neighbours 
is less pronounced, although they have continuously ah.sorhrd 
.some of the aboriginal peoples in China as they replaced them as 
wxll as invaders from outside, notably the Manchus, who ruled 
China for nearly 300 years. Yet in spite of this history of mix- 
ture, the modern Chinese as a whole show a higher degree of 
homogeneity than the peoples of Europe. The skin colour is 
generally light yellow, fair in some regions and brownish in others. 
The hair is usually black and straight, while occasionally a strain 
of waviness is present. The Mongolian eye fold is conspicuous as 
with all Asian peoples. The stature is generally medium, hut in 
a few provinces such as Fukien and Hupeh it is not unusual to 
find adult men more than six feet tall. The head form ranges 
from long to broad, while the width of the nose is medium. 

The cultural influences of the Chinese over their neighbours 
as well as the country's intruders have been more spectacular than 
their physical absorption of them. The Japanese received from 
the Chinese the entire Confucian ethics, although keeping their 
own variety of ancestor worship and political organization, and 
the Chinese version of Buddhism. The Korean family relation- 
ship and court manners and organization were practically copies , 
of those of China. In much of Indochina the same imitation oc- 
curred. The styles of clothing and hairdress of modem Jai)an 
and Korea were those prevailing in China about T’ang times, 
while the premodem official garments and paraphernalia of the 
several states in Indochina were those prevailing in China up to 
the 17th century. The most extraordinary Chinese influence on 
Jai^an and Korea was linguistic. Both the Japanese J * 
Koreans borrowed the Chinese written language after, probably, 
the 5th century a.d. Although the Japanese and the Koreans eac 
later acquired an alphalietic system of their own, even today tn^ 
continue to cling to the Chinese characters to parallel tbeir p 
netic scripts. . » 

Regional Diflerencea— Thero are certain obvious region^ 
differences in China, not only in topograf^y and climate 
in culture of the inhabitants. CMna south of the 
subtropical; in the Hwang-ho region and north of it, it ** 
while in that region which lies between it is temperate. ® ^ 
south the rainfall is from 40 to 75 in. annually, whereas J 
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north it ranges from 25 to lo in. Topographically the variation 
is equally extreme. In south China, parts of north China and 
(.specially west China are many hills and mountains. Most of the 
plateau of Tibet comes to three miles in elevation, with many 
{)e.‘iks reaching five miles. On the other hand, east China is close 
to sea level, being an alluvial plain. In Sinkiang the oasis of 
Turfan is as low as 928 ft. below sea level. 

China can be differentiated into at least three agricultural re- 
gions. In the south and the southwest rice is the princii>al crop, 
and the average farm or area of cultivation is three acres or less. 

In the north, inside the great wall, the principal crop is wheat, 
and the usual size of a farm is about five acres. In Manchuria in 
thf northeast, the average farm is much larger— about 15 ac. or 
mort*'— «md the principal crops are com and sorghum. 

Historically there have been many differences between the 
northern and southern peoples. More southerners than north- 
erners have participated in China’s political, intellectual and artis- 
tic life. The relatively few Chinese who migrated after about 
to the south seas and the west were practically all southern- 
eiV Modem revolutions in China from the T’ai P'ing to the 
(Cmmunist were all led by southerners. For these reasons, the 
^mitherners in China have been described as more progressive 
ant! the northerners more conservative, the former as more urban, 
the latter more rural. 

The differences among the different regions of China, however, 
are tivcrshadow'ed by the many ba.sic similarities. Throughout 
( hin.i persist the same pattern of family and filial piety, the prac- 
tice of ancestor worship and the observance of the .same major 
icsiivaLs, as well as similar marriage and funeral practices. Even 
the diversity of dialects has been much exaggerated. In all there 
arc [irohably not more than eight mutually unintelligible dialects, 
of which are s|K)ken in the narrow coastal belt .stretching 
ironi Shanghai to Canton. The rest of China speaks one variety 
'.)r unother of Mandarin, with regional differences not greater than 
for example, between Chicago, 111 , and Houston, Tex. 
Furthennore even the mutually unintelligible dialects arc prac- 
tiuill)' identical in grammar. Only one written language prevails 
all literate Chinese regardless of geographical origin. 
Religion, — For untold years writers have spoken of the 
Chinese as having three major religions: Confuciani.sm, Taoi.sm 
jiiii buddhism. This is a mi.scunception. Individual westerners 
usually not only adhere to one faith but also to one denomination 
«'re\en to one branch of that denomination. Members of dif- 
itrint churches of the same sect have a sense of rivalry. Such 
phinonifiia arc unknown to the Chine.se, The average Chinese 
U'Tidv to have .something to do with any or all religions but ad- 
hens exclusively to none. 

The most universal system of belief in China is ancestor wor- 
ship First, it is a part of the filial duty of sons to provide for 
dieii parents before and after death, for the dead arc believed 
h) ha\e the same needs as the living. Second, like the father-son 
reliitjonship within the family, the relationship between the de- 
.inceslors and their living descendants is also reciprocal. 

I Ihc (ondui't of the living affects the welfare of the dead, and 
ih»‘ ;if lions of the latter in the spirit world continue to help the 
Many Chinese folk tales and novels depict this belief. 

I fhird, the interest of the departed ancestors is largely confined 
their own lineal descendants, just as the duty of worship on 
part of the living is confined to the lineal ancestors. It is bc- 
of ancestor worship that the Chine,se con.stnict elaborate 
tombs and graveyards for the dead. Here again the elaborate 
tomb.': tind graveyards are not merely for the comfort of the dead, 
means of feng shvi (“wind and water’’ or geoniancy) the Chi- 
:iri'ange the burial grounds of their dead so that the grave- 
will promote the prosperity of and ensure good luck for the 

Ancestor worship is, however, part of a wider l)elicf system of 
^ Chinese. The departed ancestors arc spiritual beings closest 
ii living descendants, but each descendant is also affected 
otv hierarchy of nonancestral gods. In its bare 

tthne this spiritual hierarchy is not dissimilar to that of the 
mtional Chinese government. At the very top is the Supreme 


Ruler of Heaven and his ministers and their assistants. In the 
middle are the judges who scrutinize individual merit and demerit 
to mete out reward or puni.shment. Then there are the local 
gods, temples for whom are found in nearly every Chinese village 
and town. In addition there is the western paradise which seems 
to have come to China by way of Indian Buddhism. It is in this 
hierarchy of gods that Confucianism, Taoism and Buddhism find 
their places. The scholars of China studied the Confucian classics 
assiduously and raised controversies over them, just as a few 
learned monks and philosophers also elaborated and discus.sed the 
Buddhist scriptures and the c.ssential meaning of the original 
teachings of the Indian holy man. But to the ordinary believing 
Chinese, Confucius and his many disciples, Buddha and his many 
early followers, true or fancied, as well as the many spirits of 
Taoist origin, were merely intermediary between the Supreme 
Ruler of Heaven and man. In fact, it is not unusual to find, in 
many public prayer meetings called to deal with emergencies such 
as a drought, earthquake or epidemic, the tablets of Mohammed 
and Jesus Christ placed side by side with those of Confucius, 
Buddha and Lao Tzu (Lao-t.se; alleged founder of Taoism), all 
in a position subordinate to that of the Supreme Ruler of Heaven. 
In such a prayer meeting, the officiating priests can literally in- 
vent any variety of god as they see fit. with no danger of being 
questioned by the |x;oplc who provide their support. 

The es.sentia] character of the Chinese approach to religion is 
|K)lythelstic, as contrasted with the monotheistic western approach. 
The latter approach maintains that one and only one God is true 
and all others arc false and therefore must be eradicated and 
their believers cither won over peacefully or forced to change their 
creed. To the Chinese, however, gods may be higher or lower to 
one another, more or less powerful than one another, but they 
coexist, and there is no question of the followers of one group 
of gods being committed to the transformation or the annihilation 
of believers in other kinds of deities. Hence theological elabora- 
tion for piir|M)ses of strengthening a given religion and missionary 
activities for its .spread are as characteristic of the western ways 
of religion, including Mohammedanism, as they are atypical of 
the Chinese. Since western forms of belief centre in one God, 
the magical arts such as horoscope and divination tend to have 
no place in the regular churches and remain as personal predilec- 
tions of the relative minority. On the other hand, gods being 
many and often strange, the Chinese find it necessary to resort, 
as a matter of regular and formal religious practice, to horoscope, 
divination anti many other similar practices to ascertain the 
wishes of the gods or to ensure their good graces for private pur- 
poses. For the same reason, Chinese Moslems, although they 
number several million, concentrated in the northwest but also 
scattered in different parts of China from Yunnan to Manchuria, 
arc de.scribed by western Observers as not fanatical at all. Mo- 
hammedans who served as officials in the Chinese imperial court 
u.sed to worship at the Temple of Heaven with the emperor, and 
Mohammedan inhabitants in many parts of the country take ac- 
tive part in rain pleading and other pagan ritual parades. This is 
why Christianity failed to gain a substantial foothold in China. 
It is obviously difficult for the average Chinese with his particu- 
lar religious and cultural background to commit himself irre- 
trievably to one God and forget about all others. Most Chinese 
Christians, to please their parents, will have no compunction ip 
undergoing two marriage ceremonies, one Christian and one pagan, 
or in having duplicate funerals for their parents in the same man- 
ner. This is probably also why, of the less than 1% of the 
Chine.se population which was converted to Christianity, 90^ 
were Catholics and 10% Protestants. Catholicism, with its many 
saints, elaborate ritual and a purgatory from which the suffering 
souls can he raised by the merits of the living, is more in con- 
sonance with the Chinese religious orientation t^n Protestantism. 

Non-Chinese Groups. — ^The greatest concentration of ab- 
original tribes in China is in the .southwest. Tribal peoples are 
also found in smaller numbers in the extreme southern provinces 
such as Kwangsi, Kwanglung and Hainan Island and central 
provinces such as Hunan. The ethnological classiffcation of these 
peoples has never been clear. Tribally they are known fay such 
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names as the Chung Chia, Miao (Miaotsze), Kadib, Kdi-Lao, 
Loi, Lolo, Yao, Mo-so, Min Chia, etc. One linguistic analysis 
divides them into three groups, Lolo, Shan and Miao; another 
into Mon-Khmer, Shan and Tibeto-Burmans. But linguistic af- 
filiation is no assurance of extensive cultural connection. In 
fact, some of the.se groups, notably the Min Chia who inhabit 
western Yiinnan, were so as.similated into the Chinese way of 
life that they became more Chinese than the Chinese. Others, 
such as some of the Lolo, in the Yunnan-Szechwan-Tibetan border 
region, maintained their tribal entity so exclusively that Chinese 
who entered their area unprotected were captured as slaves. The 
largest of these groups is probably the Miao, which is divided 
into several branches. The smallest is probably the Mo-so. Some 
of these are also more closely related to the peoples of Thailand, 
Burma and Indochina than to the Chinese. In all probability, the 
aboriginal groups in southwest and south China were the original 
inhabitants of the continent and were driven out or replaced by 
and amalgamated with the Chinese, much like the American In- 
dians with reference to the Americans and the Aintis with refer- 
ence to the Japanese. 

In the north and northwest, other non-Chinese groups either 
predominate or are present in large numbers. The Mongols in 
Inner Mongolia have become largely assimilated to the Chinese, 
but those in Outer Mongolia maintain their tribal entity as well 
as religious hierarchy. In the Maiichurian-Siberian border, a 
certain number of Tungus tribes live. They are more closely 
related to the aboriginal tribes in Siberia than to the Mongols. 
In the northwest, in the province of Sinkiang (Chinese Tur- 
kistan), many Arabs, Turks, Uighurs and Kazaks live side by side 
with their Chinese neighbours, both Mohammedan and non- 
Mohammedan. Lastly, the Tibetans located south of Sinkiang 
and west of Yunnan maintained their cultural entity and political 
semi-independence for many centuries. They and the Mongols 
to the north share the same branch of Buddhism, namely 
Lamaism, and the highest religious authorities in Mongolia ac- 
knowledge the nominal supremacy of the religious ruler of Tibet. 
When possible, from time to time, many pilgrims found their 
way from Mongolia to Tibet. Culturally the Tibetan family is 
one of the three examples in the world where polyandry prevails. 
The Tibetans have for many years been the object of attempts 
at domination or infiltration by the British, the Russians and the 
Chinese, with the latter claiming nominal suzerainty over the 
territory. By the mid-1950s the Chinese Communists had un- 
doubtedly obtained more complete control over Tibet as a whole 
than any of the preceding powers. 

In general a majority of the non-Chinese groups are agricul- 
turalists, with the exception of the Mongols in the north and a few 
groups in the northwest. A majority of them speak some Chi- 
nese dialects. Among the illiterate there is the tendency to use 
Chinese written characters for amulets, a practice they share 
with the illiterate Chinese. The Lolos are said to have invented 
a sort of phonetically based system of writing extracted from the 
Chinese written characters. Physically, all of the non-Chinese 
peoples, except a few Caucasoid groups in Sinkiang and a small 
group of Jews in Honan, north China, are varieties of the Mon- 
goloid division of mankind. 

See K. S. Latourette, The Chinese; Their History and Culture, 3rd ed. 
(New York, 1946) ; F. L. K. Hsu, Under the Ancestors^ Shadow (New 
York, 1948). (F. L. K. H.) 

THE PEOPLE AND THEIR CIVILIZATION 

lntroductioftd-m!hina during the 20th cent ury experienced the 
most momentous transformation in its history, one affecting every 
aspect of life: economic, social and political, intellectual, ethical 
and cultural. Changes were at first sporadic and unco-ordinated, 
the automatic result of infiltration of alien ideas or modifications 
by way of goods and techniques imported from the Occident, 
llien under the modem-minded Nationalist government and par- 
ticularly under the Communist regime there occurred a purpose- 
ful, co-ordinated remoulding of the society and economy and a 
^rstematic attempt to refashion the habits and even the ethics 
of the entire people. 

China’s traditional civiliaationr— over the centuriei and mU- 


lenniinns— was essentiaDy imSgenous, and it was contbuoudy de* 
veloping and elaborating. It has never been static and it hai 
intermitt^tly absoibed cultural contributions from abroad. Yet 
because of its remoteness from other centres of high civilization 
and because of difficult geographical barriers, the Chinese de. 
veloped their civilization in relative isolation. Furthermoie, in 
comparison with their non-Chinese neighbours, they possessed 
a highly soi^tlcated culture. As dispensers of civilization to 
surrounding peoples, the Chinese developed a strong sense of 
superiority. As a result of these factors--the long, continuous 
and somewhat isolated development of a highly elaborated civili- 
zation and the strong cultural pride— there was a powerful re. 
sistance to change when this ancient culture was brought into 
active conUct with the entirely different civilizations of Europe. 
Throughout the 19th century the European conception of the 
Chinese was of a people immobile, uniform, unchanging and 
virtually unchangeable. During the 19th century European cul- 
ture affected little more than the fringes of China and its ex- 
ternal political framework. Its influence later, however, began 
to penetrate to the very foundations of Chinese civilization, 
bringing about changes in the social and economic fabric, and in 
the traditional philosophy and ethical outlook of the people, of 
greater significance than the more dramatic changes in the flpliti. 
cal sphere. The ultimate effects on the structure of Chjpcse 
society of the alterations in its material environment and on the 
Chinese mind and character of the flood of new ideas, at once 
disintegrating and liberating, are beyond prophecy, but no gen- 
eralizations can be valid which do not allow for the great vitality 
and adaptability of the people. In the consideration of the vari- 
ous aspects of Chinese life it seems better to stress those elements 
inherited from the past which count for most in the present and 
the future and to indicate the character of the new forces than to 
attempt an adequate description of the traditional civilization. 

POPULATION 

It has been said with some force that estimates of the total 
population of China have “assumed the importance of an indoor 
sport unencumbered by any definitely established rules.'* One 
reasonable estimate of China’s population, the post office census 
of 1926, returned a total of more than 485,000,000 for China 
proper (including Manchuria). Allowing 11,000,000 for Mon- 
golia, Tibet and Sinkiang, a round total of 496,000,000 is reached. 
At the other end of the scale, the census of the board of the in* 
terior in 1910, shortly before the fail of the Manchus, put the 
figure for China proper with Manchuria as low as between 

323.000. 000 and 3437000,000. The total population of China may 
reasonably be put at about 400,000,000, but authorities differ 
vigorously as to whether it is less than or more than this figure. 
According to official estimates, the population in 1950 was 

475.000. 000. Particularly important is the extraordinarily un- 
even distribution and almost unparalleled density in certain areas. 
The bulk of the population of China is contained in the following 
regions: 

1. 'fhe central portion of the north China iflain around tM 
convergence of the provinces of Hopei, Shantung and Honan and 
a section of the valley of the tributary Wei river. 

2. The triangular tract of the Yangtze delta with its apex at 
Nanking. 

3. A relatively narrow coastal belt extending southward froo 
the Yangtze mouth through Chekiang, Fukien and Rwangtung to 
the Si Kiang or Canton delta, where it widens considerably. 

4. The central (Hupeh) basin with the Wuhan cities (Hanw^ 

Hanyang, Wuchang) as its node and extending up the radial val- 
leys converging on it (Han, Siang, Kan, etc.). 7 

5. The Red basin of Szechwan, isolated far in the west beyooo 

the Yangtze gorges. . 

The northern belt of maximum population is easentiwy 
of peasant farmers, depending upon the land; large cities 
rare and industries relatively few. In the Yangtze 
coastal zone and the Canton delta agriculture greatly 
nates, but in addition there are old and new industries ^ 1 
river and maritime commerce. Hie merchant classes to 
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bigger element, and Rieat cities are numerous. That these great 
regions as a whole, but particularly the northern plains, are 
siii)ersaturated with human beings relative to the present means 
of subsistence there can be no question. It is attested by the 
appalling frequency of famines in the north (about one in every 
three years) and to a lesser extent in the lower Yangtze, and by a 
very low standard of comfort which allows of no margin. 

()ut.side these regions, population is dense only in isolated 
valleys or small basins. In the provinces of the loess plateau 
(Shensi and Shansi) the density is moderate and the population 
fairly evenly distributed. The same may be said of the south 
('hina plateau as a whole. In both, well-p)eopled valleys contrast 
with sparsely occupied highlands. The southwestern provinces 
(Kweichow, Yunnan and Kwangsi), Kansu, the provinces of 
Inner Mongolia in the northwest and the Manchurian provinces 
in the northeast all have distinctly low densities. The possi- 
«)f lessening the pressure of population, if that could be 
aciomplishcd, would depend upon developing industries and new 
agrit ultural techniques, internal migration and gradual changes 
in reproduction patterns. 

Migration. — The Chinese have been throughout their history 
2 colonizing people, but the mobility of movement from con- 
pcsted and overi)copled regions to sparsely occupied areas was 
constantly held in check by the great reluctance, for reasons con- 
Dccted with their social philosophy (see below), to leave their an- 
homes. This is least true of southeast C'hina. 'fhcrc has 
lone ht*en an increasing stream of Chinese emigrants from Fukien 
;uifl Kwangtung, with their den.sely i)eoplcd roasts, to the rich 
i)(‘nin>ulas and island.s to the south, where they helped in develop 
tin- far eastern tropics. In Malaya Chinese form more than one- 
tbinl of the total population. In the Philippines, in Java and 
maiiy other parts of Indonesia, in Thailand (Siam), in Indochina 
am! in Burma their vigour, frugality and tenacity make them a 
)!r(Kpcrous and progressive element. I'hese same qualities often 
constitute a menace to the economic pro.spects of the less ener- 
ciiu native peoples. 'Fhesc important and thriving Chinese com- 
nuiniiies retain close contact with their ancestral provinces, the 
hiiiiT lecciving large remittances from them and being influenced 
ihcni in many ways. 

The peoples of the congested districts of the north in Shantung, 
llfpci and Honan were until relatively recently somewhat le.ss 
if'Ainturous. The rich grasslands of Manchuria beyond the 
liriMl Wail c»nly became available for agricultural .settlement un- 
flL*r the Manchu dynasty, and economic development was very 
until after the Russo-Japanese War of iqo4-o5. With the 
r.ijiiil development of railways and new industries, Manchuria 
a very attractive field. North China, on the other haml, 
dfvastatcd by famines and the ravages of civil war. The 
.ilincist intolerable conditions of life in many districts so weak- 
eiu‘ii old prejudices that a tremendous mass movement toward 
Mamhuria set in. It was no longer a mainly sea.sonal migration 
ot ni.iles, but a wholesale exodu.s of entire families. The increase 
populaticm in Manchuria in the four years 1^23-27 w^as c.sti- 
at 2,000,000 and the exodus from north China during the 
■''Uninier of 1928 at 40,000 a week. During the period of Japanese 
t»nirol of Manchuria, 1931-45, migration was slow but steady. 

I Alter the area came under control of the Communist regime, it 
. developed as an agricultural-industrial ba.se, and migration, 
particularly of skilled workers and technicians, was encouraged, 
this field of colonization in the north must be added the ad- 
i^^ceni districts of Inner Mongolia on the Chinese .side of the Gobi 
fcert, with very considerable pastoral possibilities which the 
fckini;.Kalgan-Suiyuan railway made accessible. However, this 
^ inarginal region in which the small and fluctuating rainfall 
jl'ikes settlement and livelihood precarious. In spite of climatic 
“Citations, northern China has thus had a “land of promise” 
its whole northern border, but except for some sections of 
lanchuria this nearly reached the saturation point. The tendency 
^ ^^<!rpopulation, which is the root cause of the grinding mass 
poverty of so many districts and which underlies so many of 
I lunas problems, results essentially from social causes. The 
Utniuunist regime attempted by a drastic reorganization of the 
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society and economy to solve this fundamental problem, but 
with what success it is difficult to predict. 

CHINESE SOCIETY 

The Family Ssrstem. — ^In preceding paragraphs the diversity 
of China has been emphasized. But more significant than the 
diversity is the cultural unity which held Chinese civilization in- 
tact for more than four millenniums. The basis of this funda- 
mental unity was the family .system which dominated Chine.se 
society and piermeatcd almost every aspect of economic and po- 
litical life. The sanctity of the family found expres.sion in what 
the western world would regard as an exce.ssive reverence for 
ancestors. It is the cornerstone of the Confucian teaching, which 
gives first place to the virtue of filial piety and discourages chil- 
dren from going far away from their aging jjarents. It is the 
raison d'etre of much of the ceremonial prescribed by the eti- 
quette to which Confucius and all his interpreters attached im- 
mense importance. 

Associated with the family have been the elaborate and expen- 
sive rites connected with marriage and death, the maintenance of 
ancestral halls, the family reunions at fixed seasons, the erection 
of memorial archc.s to virtuous widows who refused to remarry, 
and countless other symbolic acts. 

In rom()arison with the family, the individual has counted for 
little. To it he has owed implicit loyalty. Marriage, for ex- 
ample, has been a contract between two families arranged without 
reference to the individuals concerned, usually when they were 
both young children and often without their having seen each 
other, 'rhe family in its extended form as a clan has served 
the function of insurance and benevolent .societies in Europe, and 
the provi.sion of clan funds for education enabled many a promis- 
ing hoy to qualify for public olfice. 

The association of families in a community provided a system 
of local government enabling village and district life to maintain 
an effective organization even during periods of ].x)litical anarchy. 
1'he village attempted to avoid relations with officials of the cen- 
tral government or to reduce them to a minimum. The group of 
elders, selected from the wisest and most experienced heads of 
familie.s, combined many of the duties of an English i>arish coun- 
cil, board of guardians and bench of jnstice.s of the i)eacc, and 
dealt with the higher state officials. Their meeting place, the vil- 
lage temple, became the centre of social life. So, too, the offices 
connected with the affairs of the village were held in succession 
by the principal family heads. 

ITius the ba.sis of the system of government became tiatriarchal. 
The old China w’as in a scn.se a social democracy of myriad fami- 
lies whose relations were determined by an elaborate social code 
requiring obeiiience to an emijernr who was himself regarded as at 
once the supreme patriarch and the “son of lieaven,” with power 
equalled only by his responsibility. If by his actions he incurred 
the wrath of the Spiritual Father on the immense family which he 
represented, he had plainly “exhausted the mandate of heaven” 
and revolt against him w'as justified. 

The bureaucracy through which he worked was immensely com- 
plex and intended to counterweigh local and provincial interests, 
but the same patriarchal conception was seen in the functions 
of the head of the hsien, the one state official with whom the 
masses in the countryside and smaller towns came into contact. 
The hsien magistrate was entrusted with a great variety of duties 
and under the old regime essentially represented government to 
the ^leople. In the city of Peking the I'emple of Confucius, with 
a large hall preserving the ancestral tablet of the sage enshrined 
in an alcove, ad.'oined the Hall of Classics, where the emperor 
came on state occasions and whose courtyard contained 300 stone 
steles on which the complete texts of the “nine classics” were in- 
scribed. The juxtaposition of two of the most famous buildings 
in the country symbolized the intimate relationship between the 
massive social fabric based upon the family and the traditional 
scholarship of China. This scholarship, of high antiquity and 
unique continuity, furnished alike the sanction of the soci^ sys- 
tem, its support and its cultural background. Ethical teaching 
about socid obligations, summarized in the five rdationshipa 
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(sovereign and subject » parent and child, husband and wife, elder 
brother and younger brother, friend and friend), lay at the heart 
of a moral code already hallowed by antiquity when Confucius 
gave it coherence. 

It was largely through schools provided by the family or clan 
for its own members that the rudiments of its leaching were 
given to the rising generation. Uy a graded system of public ex- 
aminations, proficiency in this learning in its more advanced 
aspects was tested as the qualification for public office, on the 
principle that only those who understood the foundations on 
which society rested were fit to be entrusted with affairs of state. 
Thus the sch4>lars were the governing class and the social aristoc- 
racy during long periods of the past 2,000 years. They enjoyed 
immense prestige and ranked first in the four recognized groups 
(scholars, fanners, artisans, traders). They could not transmit 
their offices to their children, but in practice retired officials had 
exceptional means for giving their children the necessary educa- 
tion, so that many families had at once wealth, usually invested in 
country estates, and literary traditions, and constituted the literati 
or gentry, the notables of the countryside and small towns. Yet 
they were never a caste apart, and their ranks were oi)en to any 
peasant’s or craftsman’s son who could qualify, llic recognition 
of an aristocracy of learning, the recruitment of the civil service 
by competitive public examinations (from the time of the Han 
dynasty ) and the absence of caste distinctions were three out- 
standing fciiturcs of the old Chinese civilization complementar>' 
to the patriarchal system and adapting it to a complex slate 
organization. 

To the family system China largely owes the remarkable social 
stability which has enabled it to survive the many shocks which 
the political fabric has received and to outlive many far more 
highly organized communities. Many of the most attractive 
a.spects and some of the most fundamental virtues of the Chinese 
character are bound up with it. 

Yet the cult of the family is an imiKirtant cause of the intense 
pressure of population in the land. Among the iieasantry there 
was need for sons to work the fields, although economic pressure 
also acted to limit family size. Among the gentry which had its 
economic basis in farm lands rented to tenants, families tended 
to be large and to consist of several generations of adults and 
children living together. Concubinage was not uncommon in this 
class. The social premium on male progeny (to en.surc the per- 
petuation of the family line) led to early marriage, concubinage 
and a high birth rale, and the first result of this chronic tendency 
to overpopulation, in a country so largely composed of peasant 
proprietors, where no law of primogeniture existed, was naturally 
the excessive .subdivision of land. 'Fhe abnormally low stand- 
ard of living and the absence of any economic reserve explain the 
existence of a ’‘submerged tenth” of desperate men, ready to adopt 
brigandage. Hence the contrast between the singularly peaceful 
and law-abiding character of the Chinese as a whole and the fre- 
quent disorder and terrorism in country districts when authority 
is relaxed. Hence too, the ease with which armies can be raised 
in a country essentially unwarlike and the extreme difficulty of 
disbanding them once they have come into existence. Excessive 
emphasis on the family also proved a potent cause of China’s 
political weakness, since family interests were constantly pre- 
ferred to those of the stale. Nepotism, in fact, has been de- 
scribed as a religious duty in China, an obligation to use public 
office for the benefit of the family group as the supreme object 
of loyalty. Many individuals attained to a larger vision, but 
usually there was a marked contrast between the admirable hon- 
esty and trustworthiness of the Chinese in their individual and 
trade relations and the corruption which tended to characterize 
their public life and to ruin large-scale undertakings lying out- 
side the traditional group organizations. The state, as such, 
traditionally meant very little to the vast majority of the Chinese 
people. CMna has been a civilization rather than a national en- 
tity in the European sense. 

Industry*! l^uence* — ^Even before the Communist regime 
began its effort to reduce the control of the family in favour of 
that of the state, many infiuences were at work in modem China 


to reduce the importance of the family and to disintegrate the tra« 
ditiunal structure of Chinese society. One of these was modem 
industry. The most important effects of industrialization are at 
present locah'zcd in the cities of the Yangtze and Canton deltas 
the central basin, at nodal points along the main railways, at 
several of the seaports and in Manchuria. The Communist 
regime exerted great effort in the attempt to industrialize China. 
In these centres there is a large and increasing class of indu.striai 
workers of a t>T3e quite new to China. They are losing touch 
with the corporate life of the countryside and are increasingly 
detached from the traditional social heritage. A large proportion 
of them arc women, and the entrance of women into large-scale 
factory industry implies at once their growing economic inde- 
pendence and the breakdown of the clan system. 

Nor is that all. Industry and commerce in China were formerly 
almost entirely controlled by the guild system. The guilds arc 
group organizations of various types, but like the family organi- 
zatinn all make the w^ell-being of the indiridual dependent on his 
obedience to the code governing the interests of his craft or trade 
or. in the case of provincial and city guilds, of his locality. LarKc- 
sralc industries of western tyjic employing the new class of arti- 
sans are for the most part outside the guild system, and the 
workers, often living under conditions similar to those of \tbe 
factory towns of England in the early days of the Industrial 
Revolution, i)roved to be open to the appeal of new infiuences 
such as the western trade-union movement and communism. 

That the old capacity for combination was capable of takiix; 
new fonns was shown by the many examples in modem tunes 
of relatively successful strikes and boycotts. Under the C'oni- 
munist regime, however, all labour was organized into unions un- 
der control of the party. The ever-widening use of machine-made 
goods, manufactured abroad or in China’s new factories, serioudy 
disrupted the jM^asant economy, which depended u|)on subsidiary 
handicraft industries to supplement farm income. The destruc- 
tion of cottage industry and the increased commercialization of 
agriculture to the di.sadvantage of the small farmer acted, in com- 
bination with many other Actors, to pauperize the ])eiisamr>'. 
I'his general tendency likewise disrupted the traditional social 
order. 

Modern Educational System and Linguistic Reforms.— 

Of the new cultural forces which tended to disrupt the tradilionc* 
family and other phases of the hereditary culture the most out- 
standing, before the advent of the Communist regime, were the 
modern educational system, the student movement and the pene- 
tration of new ideas from Euroi)e, the U.S. and modernized Japan. 
The sudden abolition of the old classical system of examinations 
in the last years of the Manchu dynasty marked a dramatic 
break more fundamental in effect than the abolition of the im- 
perial office .seven years later. In spite of many difficulties, a 
system of schools gradually emerged in which, while western .sub- 
jects and methods predominated, traditional language and litera- 
ture still found a place. The most revolutionary of the social in- 
fluences of the new education were: (1) The grantinfi of 
educational facilities to women and the introduction of cnediua- 
tion in primary schools. In conjunction with the economic forces 
already noticed, this produced a remarkable change in the status 
of women and the relations between the sexes. Many young 
persons now arrange their own marriages without consultation 
with their elders. (2) Western science, very imperfectly or- 
ganized in China, but implying a mental discipline of a kind quite 
foreign to the old literary training. (3) The ideal of mass edu- 
cation. In respect for learning no country excelled China, hm 
in the past it was always associated with a relatively small group 
of scholars. Both the Nationalist and the Communist regimes 
worked hard to extend the public educational system. 
of the huge population, the country’s poverty and the decad^ 
of war and political disorder, the creation of a modem natmu ^ 
educational system has been a slow process. The mass educji 
tion movement was aimed to overcome China's wid^preau i 
literacy. There were few more promising features in inodc 
China than the almost passionate enthusiasm with 
students and teachers of secondaiy schools and colleges organ 
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the popular educational movement, devoting evenings and parts 
of vacations to the conduct of free schools for poor children and 
adults. The mass education movement, inaugurated by a returned 
student from the United States, greatly aided the progress toward 
literacy. Mass education was pushed with energy by the Com- 
nuinist regime. In the linguistic held the popular vernacular 
{Pd-hm )of the Mandarin dialect became the accepted medium 
lor new literature, in place of the old classical and '*dcad” lan- 
guage. The change was comparable in character and importance 
to the adoption of the vernacular as the medium of literary ex- 
pre^^sion in place of Latin in Chaucer’s England and Dante’s Italy. 
Further, out of the vast number of Chinese characters, 1,000 (or 
evcMi 600) of the most essential were selected for use in the peo- 
ple's schools — hence often called “foundation character schools” 
_and were used exclusively in the writing of appropriate popu- 
lar books. A standard form of the Mandarin vernacular {Kuo- 
yit) was taught in the schools throughout the country, a pro- 
ccflure which tended toward uniformity in the spoken tongue 
am) toward national linguistic unity. 

The “New Tide.” — ^These impiortant linguistic reforms, espe- 
cially the development of the new national language {Pai-hua)^ 
\ierc to a large extent the outcome of the remarkable movement 
known as the “new tide” or Chinese renaissance that nourished 
(luring several decades after 101 5- Thi.s movement, associated with 
the new intelligentsia in the chief centres of thought, such as the 
National university at Peking, owed its origin to returned Chinese 
gradiiates of foreign universities (especially Paris and certain 
L ^ universities) and in particular, on its literary side, to Hu 
Sbih often called the “father of the Chinese renaissance.” This 
reri.u.ssanre was an intellectual ferment similar in many ways 
10 that which characterized the revival of learning in Europe. 
On literary and linguistic side it was essentially constructive 
vkhiU* critical in many other res^)ects. Especially notable was its 
vmoruus and unsparing attack on the inferior status of women, 
child betrothals and costly expenditure on funeral rites. On its 
mure .•^i^eculativc side it was concerned with what its exponents 
diM ril)e(i as a “revaluation” of Chinese thought and philosophy 
ill the light of western science and knowledge. In the sphere of 
nlmion it was for the most part sceptical and rationalistic and 
hilucd tu give birth to a widespread but transient anti-Christian 
m<)V(‘mciit in the ranks of “Young China.” At the same time 
ihi moN'crnent in many of its aspects included some of the most 
(iMiiiituished of the leaders of Chinese Christianity, 

Religion. — The disintegrating effects of the new influences 
inevitaidy invaded the religious sphere, but in many respects the 
bnak with the |iast in this field was less complete and revolution- 
ary ih.in in some other aspects of life; however, there was, even 
bc'ure the Communist regime, some change, and traditional re- 
aiui religious observances were greatly weakened. Of the 
thrf*!- hi*itoric religions of China {see under History), Taoism in 
Uier phases has been little more than a congeries of sujiersti- 
which must gradually lose their vitality, llie same may be 
«ai(l 01 the cruder side of popular Buddhism, especially in its 
iiorth('rn form (Lamaism), but in its more philosophical aspects 
buddhism has a definite adaptability and is by no means a negli- 
factor. Confucianism, although it has a religious aspect, 
a social code and an attitude toward life rather than a 
Although obviously weakened by the changed condi- 
tiuijN it retains great vitality; it forms the mental background 
and 111 part orients the lives of many educated Chinese who 
^uld no (Iclinile religious beliefs. The average attitude of the 
>iinjoriiy of educated Chinese may probably be described as an 
coloured and softened by Confucian and Buddhist 

^cndciK i(N. 

mrtuence of Christianity proved considerably greater than 
bie M-iy very small number of its adherents would indicate, 
ilu- t’hristian community played a part in the public life 
f him out of ail proportion to its numbers. Under the Com- 
K'gime foreign Christian missionao’ entcrimses were na- 
almost all missionaries cointJclled to leave. Yet 
Christian church, subservient to the regime, was 
ouraged. While the Communist revolution was corrosive 


of all the older rdigions in China, “Marxism and the thought of 
Mao Tse-tung” was elevated to a national cult. 

Thus in modem China the mature old civilization has been 
changing under pressure from within and without. Yet many- 
sided as is the revolution through which the country is passing, 
prolonged as must be the social turmoil and difficult the integra- 
tion, there are many elements in the heritage of the past still 
vital and making for stability. (L. H. D. B.; K. S. L.; C. M. W.) 

ECONOMIC AND POLITICAL CONDITIONS 
DEFENSE 

HiftoricaL — ^Up to the date of the reforms of 1905-06 the 
Chinese constitution provided for two sorts of military organiza- 
tion, the Manchu army and the Chinese armies in the provinces. 
When the dynasty was originally established in 1644, the vic- 
torious troops, composed mostly of Manchus but including also 
Chinese and Mongols, remained in Peking as a hereditary national 
army. Every adult male was entitled by birth to be enrolled as a 
soldier under one of the eight banners and, after enrolment, to 
draw an allowance of tribute rice, whether or not employed on 
active service. Some were sent to garrison such places as Canton, 
Foochow, Hangchow, etc., but the bulk of them, both in Peking 
and in these garrisons, lost all military value. The other military 
organization, the provincial forces, was styled the army of the 
green standard and resembled a local constabuiaxy rather than 
an army. Its soldiers were poorly paid, virtually untrained and 
badly armed. Their ineffectiveness as a military force was fully 
exposed by the outbreak of large-scale rebellions in the 1850s 
and 1860S. Such rebellions as the T’ai P’ing, the Nien and the 
northwest Moslem spread over many provinces. Their eventual 
suppression was accomplished not by the decayed regular provin- 
cial forces or the Manchu army but by the newly organized Hunan 
and Anhwei “braves” or irregulars. It was also the leaders of the 
new forces who made a few beginnings at building modem 
arsenals and in training troops in modem ways. After the war 
with Japan in 1894-95, some of the corps of braves were quartered 
near Peking and Tientsin and became spoken of generally as the 
army of the north. By 1900 this was the only real fighting force 
of China. After the Boxer rising of 1900 an imperial decree 
ordered the reorganization of the military forces of the empire 
and something was accomplished on provincial lines, especially 
in Ho()ei, but little was done toward establishing an army on 
European lines until after the Russo-Japanese War of 1904-05, 
when various military schools and training organizations were 
established (or provided for on paper). 

By 19TO some progress had been made toward evolving an ef- 
ficient body of officers. An army board was organized and 
progress made with a general staff. Service, mostly voluntary, 
was for three years with the colours, three in the reserve and 
four in the territorial army. Reservists were called up annually 
for training and territorials once in two years. The Japanese 
system of training was followed. 

China, although a belligerent on the side of the Allied powers, 
took no effective part in the victory which they achieved over 
the Central Powers in World War I. The country was in the 
throes of internecine strife. In the spring of 1919 the govern- 
ments of Great Britain, Spain, Portugal, the United States, 
Russia, Brazil, France and Japan agreed “effectively to restrain 
their subjects and citizens from exporting to or importing into 
China arms and munitions of war and material destined exclu- 
.sively for their manufacture, until the establishment of a gov- 
ernment whose authority is recognized through the whole coun- 
try.” The governments of the Netherlands, Denmark, Belgium 
and Italy adhered to the agreement and the diplomatic body ap- 
l^calcd to the Chinese government to prohibit imports. No effec- 
tive action was taken, and the Soviet government added its ac- 
tivities to those of the nationals of some of the signatory powers 
in carr>’ing on this traffic, with deplorable results. The import of 
war material, of which a large surplus remained for disposal in 
belligerent countries at the time of the Armistice, was largely sup- 
plemented from the resources of numerous arsenals and factories 
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in Chinese territory, such as those at Mukden, Paoting, Tchchow, 
Chinan, "rai-yuan, Kai-feng, Kunghsien, Sian, Hanyang, Nanking, 
Shanghai, Changsha, Chengfu, Foochow, Canton, Swatow, Riung- 
chow (Ch'iung-shan), Kunming (Yiinnanfu) and Kalgan. 

Army. — Any attempt to describe the army in modem China 
in terms of accurate statistics is futile. For years after the revo- 
lution of igir various war lords had larger or smaller units in 
various stages of equipment and poor training and discipline. 
Most <»f these annies were in theory part of the national forces, 
but in practice they were not co-ordinated under any general staff 
or supreme command. Their total enrolment ran into the mil- 
lions, but few if any were effective fighters. They were largely a 
refuge for the riffraff and the unemployed, a way of taking care 
of .some of the many millions who were thrown out of their normal 
occupations by civil strife and natural disasters in a land in which 
the margin of subsi.stence was always slender. The transition 
from bandit to soldier and from soldier to bandit was usually 
easy and was very frequent. Equipment was inferior and disci- 
pline, training and leadership worse. Battles between the war 
lords were aptly characterized as ‘'much noise, little fighting, less 
damage.” Loss of life, except through disease and to noncom- 
bat ants through starvation occasioned by the destruction of the 
means of subsistence, was slight. ITie coming of the Nationalist 
government in ig2 7 brought some improvement. The prolonged 
struggle against the Communists and preparation against the 
Japanese menace forced progress. Such leaders as Chiang Kai- 
shek, Li Tsung-jen and Pai Chung-hsi, especially the first, brought 
various advances. Schools for officers turned out a better leader- 
ship. Here and there arsenals began to supply native-made equip- 
ment, mostly small arms and trench mortars. German officers 
supervi.sed the training of the army. 

At the outbreak of the war with Japan in 1937 the Chinese 
army was well past the 1 ,000,000 and pos.sibly the 2,000,000 mark. 
But in officers’ training and mechanized equipment it was still 
far behind its opponent. Many of the best troops were sacrificed 
in the early stages of the war. New armies were recruited in 
“Free China,” to the west of the Japanese lines. Some troops 
were drilled and equip()ed in India, mainly by Americans. The 
Comimmists who fought with the Nationalists against the Japa- 
nese under the united front policy used guerrilla tactics and ex- 
panded their forces rapidly behind enemy lines. Before the 
Japanc.se invasion of China in 1937 after the .successive cam- 
paigns waged by the Nationalist army against the Communists, 
the Communist army that retreated to Shensi amounted to fewer 
than 30,000 men. By 1940 it had grown to 500,000. After the 
conclusion of World War 11 , the Nationalist army was estimated 
to be more than 3,000,000 and the Communist army was estimated 
to be almost 1,000,000 with a militia of more than 2.000,000. In 
1949 the mainland of China was overrun by the Communist 
army. Only one-tenth of the Nationalist army retreated to For- 
mosa (Taiwan) ; most of the rest surrendered. The Chinese army 
on the mainland in 1953 was composed of the following: four 
field armies of 22 army corps divided into 70 armies, including 
special .service corps, estimated at more than 2,000,000; the mili- 
tary di.strict armies estimated at 2,000,000; and a militia of more 
than 12,000,000. There were also the people’s security forces of 
250,000, whose duties were the suppression of local disturbances. 

Air Forces. — Up to the early 1950s all aeroplanes had been 
of foreign make. W’hen the Communists took over the Chinese 
mainland, they captured 183 aeroplanes from the Nationalists. 
Before the Korean war, there was only one pilot-training academy 
in the northeast. Together with aircraft purchased from the 
Soviet Union, there vrere fewer than 600 planes, including about 
30 jets. The objective was to match the air fKtwer of Formosa. 
After the Korean war, pilot-training academies were established 
in the various military districts and the number of planes was 
increased to more than 1,200 in 1952, including a large number 
of jets. Two paratroop headquarters were also established in 
Peking and the Wuhan area. The total personnel of the air forces 
on the mainland reached an unprecedented 200,000. 

Foreign Troopti^ — Though not strictly germane to the subject 
of Chinese annies, it is important in this connection to consider 


the presence of foreign troops in various parts of China, In the 
north, Peking and Tientsin, they had the right, by the protocol 
of 1901, to put the legation quarter in a state of defense and 
to occupy selected points between Peking and the sea. Japan had 
troops in the South Manchuria railway zone under a treaty 
of Dec. 1905 with the Chinese government. Foreign garrisons 
in the north, distributed between Peking, Tientsin, Tangku, Tong, 
shan, Chinwangtao and Shanhaikwan, were strongly reinforced in 
1927, during the conflict between north and south. The total 
number at the end of 1927 was 11.880, compared with 4,740 in 
1926. llie nationalities, in order of numbers, were U.S., French, 
British, Japanese and Italian. The Shanghai defense force, 
amounting to a mixed divi.sion with armoured cars and attached 
troops, was in 1927-28 gradually reduced in strength to about a 
brigade. The Japanese inva.sion which began in 1931 in Man- 
churia and by stages, chiefly following July 1937, extended to the 
rest of China, strikingly altered this picture. After 1931 the 
Japanese army dominated Manchuria. Forces of possibly as 
many as 1,000,000 or more men were poi.sed on the northern 
borders, ready to resist a Soviet advance or to take advantage of 
Soviet weakness to acquire eastern Siberia or Outer Mongolia. 
After 1937 Japanese forces were also distributed widely through 
occupied China south of the Great Wall. They may have totalled 
another 1,000,000 or more. Foreign troops of other nationalities 
were withdrawn before Dec. 1941. The Japanese domination 
ended with the conclusion of W’orld War II. On the Chinese 
mainland in 1952 Soviet troops totalling about 60.000 men were 
disposed in the Port Arthur and Dairen area as agreed by the 
People’s Republic of China and the Soviet Union on Feb. 14, 
1950. Some Russian troops were also reported to be disyioscd 
along the Chinese Changchun railway in the northeast, in Peking. 
Tientsin and Tsingtao, in north China and in Hi, Urumchi and 
other places in Sinkiang. (G. G. A.; K. S. L.; C.-L. Cj 

Navy. — The beginning of a navy in China dates from about 
1867, approximately the same period as that which saw the in- 
troduction of*^the telegraph into the country. A shipyard at 
Foochow turned out a few small composite gunboats, and a train- 
ing ship was bought and placed under the command of a Briti.^h 
officer. Several armoured cruisers were ordered from England, 
while naval bases were fortified at Port Arthur and Wei-hai-wei. 

Forts were also built and guns mounted at Foochow, Shanghai, 
Canton and other points which appeared vulnerable from the .sea. 
Money for those purposes was forthcoming from the cu.stoins 
duties on foreign trade. 

The Chinese fleet had not, however, developed into a formidable 
force when, in 1884, France had occasion to take reprisals against 
China for attacks by irregular troops in Tongking. A wretched 
collection of craft, the chief of which was the “Yang-Woo,” a 
composite cruiser, was practically wiped out by a French squadron 
in seven minutes in the river Min, where it had taken cover, near 
Foochow. 

In 1894, when China found itself at war with Japan, the former 
country had an appreciable fleet, in fact one which on pai)er was 
stronger than its adversary’s, but because of the disorganized 
state of administration only one out of the four squadrons into 
which it was organized took part in the hostilities. This squadron 
consisted of two .small battleships, the “Chen Yuen” and “Ting 
Yuen,” built in Germany, five other small armoured vcs.scls and 
six sloops. It had attained a good standard of discipline and 
efficiency under Capt. W. M. Lang of the British navy, but after 
his departure, and by the time war broke out, the ships had de- 
teriorated and the personnel had relapsed into their normal state 
of inefficiency. The squadron was defeated by the Japanese fleet 
at the battle of Yalu. , 

In 1909 an effort was made to re-establish a fleet, and a naval 
commission under Tsai Hsiin, a brother of the emperor Kuang 
Hsii, was sent to Europe to obtain the necessary information an 
advice. Various societies had already starte 4 in several provinres 
to collect funds for naval purposes. 

At this time the fleet consisted of four armoured cruisers, som 
modem gunboats built in Japan, a few miscellaneous vesbcl.*^ an 
some old torpedo boats, but the efforts of China to create an 
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maintain a navy were never crowned with success, chiefly because 
of the corruption of the government and the irresponsibility of 
the officers. No marked improvement was made by the Nation- 
alist government. In their invasion of China the Japanese had 
unchallenged control of the sea. 

In 1952 the Peking government had three fleets with bases at 
pairen, Tsingtao and Canton. There were altogether about 350 
ships totalling more than 90,000 tons; personnel totalled about 
30,000. Naval academies were establi^ed in Antung and Tsing- 
tao. There was in addition a marine corps of 50,000 men. 

(E. A.; K. S. L.; C.-L C.) 

AGRICULTURE 

Characteristics of Chinese Agriculture. — Chinese agricul- 
ture is distinguished primarily by its intensity. This is made pos- 
sible only by the unremitting labour which the struggle for ex- 
istence demands and the traditional skill born of 40 centuries of 
transmitted experience. The maintenance of soil fertility under 
cortstant intensive cultivation for such an immense period is in 
part secured by replenishment with canal mud, as in the Yangtze 
dilta, or by the silt deiwsitcd by river floods (otherwise disas- 
trous), but in the main by the use of night soil and every other 
pos-ible kind of manure, applied to the land in primitive but ef- 
frrtive fashion. Soil is composted with organic matter and Jishes 
and then dried and pulverized to form a plant food. Deforesta- 
tion took place nut simply to make room for more arable land but 
as the result of a constant quest for green manure. In hilly dis- 
tricts, such as the loess plateau and the Red basin, the fields on 
ihe valley slopes are terraced and rimmed so that the runoff may 
he retained until the susi)cnded matter has settled. Again, in 
rrop rotations, legumes have long been grown to fertilize the soil. 
A -ystem was evolved whereby two, three or even four crops are 
Kiown in the .same ground space each year, while as many as three 
Lioj)s, each in a different stage of development, grow simul- 
taneously in one field. In few countries has the practice of mul- 
tiplt‘ cropping been so perfected. The great traditional skill of 
tin* ( hincse has raised their agriculture to the level of an art; 
they show, moreover, remarkable ingenuity in adapting means to 
end^. as in the many uses to which they put bamboo or millet. 
Tlifir implements, moreover, are effective, if primitive. On 
thr oihcr hand, the t3rpical Chinese farmer traditionally knows 
ndihiiig of science as applied to proper seed selection, experiments 
in ixiter crop rotation or animal breeding and the fighting of 
pl.int and animal pests. His methods are essentially conservative 
luui traditional, and little use is made of chemical fertilizers. 
Noi withstanding great industry at certain seasons, there is much 
idle time in winter, especially in the north, which the development 
t'l small rural industries on a co-operative basis would employ to 
proat advantage in the farming community. There is little com- 
hjnation for the purchase of seeds or implements or for the mar- 
keting of produce. Important experiments to remedy these de- 
fects have been begun. Some have been undertaken by local 
governments and some by the ministry of agriculture. Others 
kave been associated with agricultural colleges or departments, 
by the early 1950s these colleges had graduated more than 6,000 
students, serving in agricultural and related fields. More effec- 
tive utilization of agricultural resources in terms of greater output 
per hectare and greater output per man-hour, and improvement in 
tnarkciing and rural finance, would improve the general welfare 
of the Chinese farmers. 

Agricultural Regions.-— The salient characteristics of the 
nidjor agricultural regions can be summarized most easily in re- 
lation to the scheme of the natural divisions of China, except that 
fhe c.^sential featums of crop production and farming methods 
lo the Red basin closely resemble those of the lower Yangtze 
valley. 

The Tsinlingshan mountain complex delimits the agricul- 
tural “province” of north China. There severe winters and the 
^ort and rather uncertain rainy season preclude winter crops. It 

beyond the limit of the cultivation of wet rice, which as a 
staple crop is replaced by millets and wheat. Rice, it is true, is a 
subordinate crop in favoured districts of north China; it is knowui 
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however, as small rice and is really a glutinous millet. Most peo- 
ple live on wheat, kaoliang and millet, while meat and potatoes 
play a part in the diet. Soybeans, too, are important. Barley 
and maize are extensively grown. 

The soils of the loess lands are of unusual fertility because of 
Aeir fine texture, their porous and friable nature and the presence 
in them of soluble mineral matter for plant nourishment. On 
the other hand, the region is the driest in China, and, except in 
^e basins, is incapable of manual irrigation. Arable cultivation 
is therefore often precarious, and there is greater reliance on sheep 
and cattle. 

In the extreme northwest pastoral product.s and some asso- 
ciated manufactures of coarse woollens and cloths are important 
products, lliere occurs the greatest concentration of sheep, 
raised primarily for wool. Cattle, elsewhere in China almost ex- 
clusively draught animals, arc raised in the northwest for dairy 
and leather products; there are di.stinct prospects for leather and 
woollen manufactures in parts of the loess belt. In the loess 
basins .such as Tai-yuan and Tatung, where well irrigation and 
terrace cultivation reduce the risk of crop failure, the hardier 
cereals are often accompanied by fruit culture (apples, pears, 
plums, walnuts, apricots, strawberries and the jujube) and also 
by cotton. (For agriculture in the northwest see Kan-su and 
Shensi.) 

The plain of north China cast of the Taihang Shan, which forms 
the edge of the loess plateau, has a slightly higher rainfall, but 
risk of flood is much higher and the great problem is the control 
of the Hwang-ho, Hwai and northern rivers. Main reliance is on 
wheat, barley, millet, buckwheat and maize, together with vege- 
table crops, es|>cciaily raije, beans and peas. Rice is grown in 
.southern Shantung and northern Kiangsu on the borders of 
the Yangtze “province”) and cotton and hemp in Shantung and 
Hopei, but there is little room for any but subsistence crops. 
In Shantung there are three crops in two years, the usual rotation 
being wheat in spring, beans in autumn and finally millet, which 
is gathered in the following September. As an alternative, wheat 
or barley in winter and spring may be followed by large or small 
millet, sweet potatoes, soybeans or peanuts in summer. Animals 
arc less important than in the northwest, but in the parts of Hopei 
adjacent to Mongolia there is the largest concentration of horses, 
mules and draught animals to be found in China proper. 

2. The Yangtze “province,” with rich alluvial basins, relatively 
high, well-distributed rainfall, seasonal rhythm of moist, sub- 
tropical summers and mild winters and magnificent natural water- 
ways, is one of the most favoured agricultural regions in the world 
and the premier granary of China, supporting nearly half its total 
population. The combination of summer “wet” crops and winter 
“dry” (temperate) crops gives it a marvellous range of produc- 
tion, and most of the staple products of China, whether sub- 
sistence or commercial crops, find there their optimum conditions. 
It is easily first in the production of rice, the chief food of all 
central and south China. If Chekiang is included, it produces 
more than 68% of the total output of silk, the oldest and most 
famous of Chinese commercial products, and about 50% of that 
of cotton, one of the chief factors in the new industrial develop- 
ment. It is also the largest centre of tea production. In some 
districts, as in parts of the Yangtze delta and the central basin, 
the rotation is determined by the needs of a special crop. In the 
normal agricultural year barley, wheat, beans and peas are sown 
early in winter and harvested in May (wheat in June), followed 
by sesame, sown after the wheat harvest and ripe early in Septem- 
ber, while rice may be either an early crop, planted early in April 
and ready for harvesting 90 days later, or a late crop planted 
in early June and harvested after 110 days. If rice is grown for 
commercial purposes it receives special attention and the fields 
are ploughed and prepared in early winter. Cotton lands also 
require special preparation. While this is the regime of the low- 
land basins, the uplands of central China, especially between the 
Tungting and Poyang lakes, are associated with cultivation 
of the tea plant and the t^ow tree. 

3. The southeast China highlands are not unlike those of cen- 
tral China, and the ranges of Fukien form the second great tea 
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district, but the valleys and basins, with more abundant rainfall 
and warm winters, can grow subtropical crops all the year round. 
In the most favoured regions such as the Canton delta there are 
tw'o or even three rice crops a year, and the sugar cane finds its 
optimum conditions. Largely confined to this section of China 
are the pineapple, spice-yielding plants such as cinnamon and 
cassia, ginger and aniseed. The .southern coast of Kwangtung 
and the island of Hainan, with an exceptionally high rainfall and 
uniformly hot conditions, are particularly associated with these 
trop)ical cultures. On the other hand, the climate of southeast 
China is too moist for cotton and for the “dry” cereals which form 
the winter crops of the Yangtze valley. 

4. The southwest is the least developed of all the major regions 
of China. The high plateaus are scenes of pastoralism and 
sporadic cereal and l)oppy cultivation, but the deeply cut and 
generally narrow valleys, with a damp, unhealthful climate and 
often still choked with luxuriant jungle vegetation, were not so 
intensively developed as the more open and accessible basins of 
the southeast. 

Special Products and Associated Manufactures. — Of ne- 
cessity subsistence crops are of far greater importance in China 
than commercial products, and this is strikingly showm by the 
fact that tlic three greatest food crops — rice, wheal and millets — 
occupied in 1953 approximately 54% of the cultivated area. 

Rice, the staple hiod in central and south China, took up no 
less than 28% and had first choice of the land. More than half 
the land under cultivation in Kiangsu, the richest province, was 
devoted to it. Yet only four provinces, Hunan, Anhwei, Kwangsi 
and Kiangsi, normally have a surjdus over local needs, and before 
World War 11 large ini]X)rts were made each year from other 
lands in the far east. 

W^heat comes second to rice in importance and replaces it as 
a food crop in north China. In some northern districts it occu- 
pies 40% of the cultivated land, but there must be considerable 
imports of wheat and flour. The number of wheat eaters .steadily 
increased in northern China, especially in the towns. The annual 
output, however, could be increased through both extension of the 
wheat area by “dr>'” fanning in the marginal lands of Manchuria 
and by an increase of the rate of yield. Flour milling made 
notable advances, especially in Manchuria. 

Millets and kaoliang (sorghum), whose distribution is rather 
wider than that of wheat, occupied, in 1953, is% of the culti- 
vated land area of China. They are dominant in Hopei, Shantung 
and Honan, where they take up approximately one-third of the 
agricultural surface. Apart from the grain, their by-products are 
of great value, and in north China the stalks and fibre of the 
kaoliang replace, for many purposes, bamboo, which reaches its 
northerly limit in the Hwai river valley. 

Tea has long been the chief beverage in China, and since about 
the 8th century a.d. the cultivation of the tea plant has been 
a great agricultural industry, localized mainly on the uplands of 
central China and on the ranges of the maritime provinces but 
important also in Szechwan. Black, green and brick teas result 
from different proce.s.ses of manufacture. The tea plant in China 
is mainly grown in patches round the homestead, and the methods 
of both cultivation and preliminary preparation after the pick- 
ing of the leaves (usually in April, mid-May and August) are 
traditional and not based on scientific knowledge. Mainly for 
this reason the chief European markets for black tea were largely 
lost by China in the later 19th century, w^hen the plantation sy.s- 
tem, with its associated scientific proces.ses of manufacture, was 
developed in India and Ceylon. Ex|)ort of tea from India and 
Ceylon was 5 times the export from China in 1937 and 20 times 
in 1947. Brick tea, made by pres.sing damp leaves into a bricklike 
mould, found its chief market in Tibet, the U.S.S.R. and interior 
Asia. Chief ports for tea export have been Hankow (black and 
brick tea), Kiukiang and Foochow (black tea), Hangchow, 
Ningpo and Kiukiang (green tea). Experimental stations and in- 
vestigation bureaus for more scientific cultivation and prepara- 
tion of tea were opened in the Yangtze valley and at Foochow, 
and a small beginning was made with the plantation system. 

For sericulture, the most far-famed and ancient of its industries. 


China has many natural advantages, including two or more leaf, 
ings of the mulberry as compaxed with one in the Mediterranean 
countries, and abundant, cheap and traditionally skilled labour 
in the manipulation of the cocoons and in weaving. In the pro- 
duction of raw silk there are many regional specializations in ac- 
cordance with the variation of soil and climatic conditions. The 
silk of the north (Shantung and Manchuria) is chiefly “wild," 
the product of silkworms fed on oak leaves and manufactured 
into coarse-textured tussahs and p)ongees; the Canton delta, where 
there are as many as six or seven leafings of the mulberry, pro- 
duces soft Canton .silk and Szechwan a special yellow variety. But 
the most renowned silk region is the lower Yangtze valley, the 
finest while silk in the world (tsatlce) coming from around the 
Tai-hu. Exports to European and particularly U.S. markets, 
although considerable, were surpassed by those of Japan, which 
added scientific technique to the natural advantages for silk pro- 
duction which it shares with China, where the industry is carried 
on by peasants on traditional lines. Serious efforts were made l>y 
special departments of several colleges and by the International 
Committee for the Improvement of Sericulture in China to im- 
prove the mulberry plantations and to eradicate silkworm discuses, 
which greatly imi)air the prosperity of the indu.stry. A norc 
revolutionaiy* change was indicated by the development of Inrce 
steam filatures and weaving mills at Canton, Shanghai, SoochW. 
Hangchow. Hankow, Chefoo, Chinkiang and other towns. Even 
under prevailing conditions, raw silk and cocoons formed more 
than 9% of the total value of Chinese exports in 1933 and came 
first in all exiwirts. In contrast, tea, which in 1820 con.stitiilfed 
j$% and in 1867, 60% of all Chinese exports, accounted for little 
more than 5% in 1933. 

The most remarkable agricultural development in China during 
modem times was the rapid growth of the bean industry. Bean.s 
long had been grown as an article of food, but the developm<’nl 
of the culture on a commercial basis was quite modem and was 
the result of the realization of the many valuable qualities of tlie 
.soya variety, w^hich is admirably adapted to north China, and 
particularly Manchuria. 

On the one hand, it has a higher food value than any other 
seed, which, in conjunction with its cheapness, makes it an effec- 
tive substitute for milk, meat or the staple grain foods of north 
China; on the other, its by-|)n)ducts — bean oil as a cooking 
as a base in soap manufacture and as a lubricant for variou*^ pur- 
poses, and bean cake as a fertilizer and cattle food — are of great 
commercial value. 

Beans became one of the major crops in China, next in impor- 
tance only to rice, wheat and millet. Bean production w:is one 
of the principal factors in the rapid economic development of 
Manchuria. (Sec Manchuria.) 

Of the purely industrial crops of China, cotton is importnnt. 
ITie soil and climatic conditions of many districts of the Y angtze 
valley and the adjacent parts of the plain of north China approxi- 
mate those of the cotton belt of the United States. But the in- 
dustry suffered from many disadvantages : the short staple ol the 
native varieties, primitive methods of seed selection and cultiva- 
tion, lack of transport and of banking and credit facilities to 
deal with the movement of crops, and the existence of taxes, which 
greatly raised its price. Much important work was done hy 
provincial associations and agricultural colleges and departments 
to improve native varieties and to acclimatize and then dislrihuie 
.seeds of American cottons. It would seem to be established hy 
experiments that late-maturing American cottons will not sucrec 
in the Yangtze delta, with its humid early autumn climai^t** ^ 
can be acclimatized in the central basin and parts of north China 
where September and October are normally dry, sunny moninb. 
An endeavour was made to produce longer-stapled Chinese cottons 
for the deltaic area. 

The great development of cotton mills in China in 
half of the 20th century wa.s the most important asfMJCt ot 
new industrialism. They were, however, very strictly 
Of 144 cotton mills in China in 1937, more than 4 ^ 9 ^ 
Shanghai, the great textile centre, and half the 
in the Yangtze delta and the central basin. Of the " 
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q() were Chinese-owned with 2,764,000 spindles and 25,503 looms, 
ami 48 were foreign-owned (mainly Japanese) with 2,503,000 
j,piiulles and 37.528 looms. 

At the end of World War II, the Japanese-owned textile mills 
wrrv taken over and operated by the Chinese government. In 
production of cotton yarn and cloth on the mainland had 
If fled prewar levels. On Formo.sa there was also a great in- 
tnijsf* in cotton textiles in 1951. There were 950,000 spindles 
ami looms. 

I lie opium poppy has been one of the chief and most widely 
,|iw,i ribnted products of China’s fields, and the area devoted to it. 
i-fiku cd to a minimum by the prohibition orders of 1906 and sub- 
years, greatly increased during the period of civil war, 
^Misi it*; military exactions of illicit revenues. In west China the 
\\ii;oii:ilist government by forcible measures greatly reduced its 
gn.\\th. During World War 11 , in some Japanese-controlled 
a marked increase in opium production as well as in the 
c(i!i umption of o])ium and its derivatives occurred. 

Of her imi^orlant Chinese products, which cannot be .separately 
(ii'Mribod, include fibre crops, especially ramie in the Yangtze 
v.ilic) . tobacco (very widely distributed), peanuts, many kinds of 
il>le oils, cane sugar and a great variety of medicinal plants 
iiiifi ^j>ices. 

ureat is the need for subsistence crops in China that grazing 
pnuiiids for sheep and cattle are virtually confined to the dry 
ii.itiliwfst and to mountain pastures. In the rest of China there is 
r„. (i.iiry industry, and cattle are used primarily as draught ani- 
r.i.iK. Moreo\er. there is a lack of pa.sture gras.ses. partly because 
()i ihe type of rainfall. On the other hand, animals such as swine, 
and pouItr>’, which can subsi.st on by-products of the farm, 
[irtj "kept in large numbers. Scientific animal breeding has been 
Ot\tli>v)ed little. Modern China’s timber resources are very 
iriiMiire. 

t hiiia has an important source of wealth in its sea and river 
iishi ries, which are rich and varied and supplemented by artificial 
l.K-rdinc in tanks. The coa.stal fisheries of Shantung, Chekiang 
ami Kwangtung arc especially valuable, and they include .some of 
ihc \Norld’s greatest fishing centres. Fish, both fresh and salted, 
is a staple article of diet in many districts. 

MINERAL WEALTH AND MINING 

Coal. — Coal is by far the most important mineral of China, but 
tlicrc is as yet no certainty regarding even the approximate 
amount of the coal re.serves. The revi.sed estimate (1945) the 
t liiiu se geological .survey was 265,331 ,000,000 tons. Through the 
iHorK of survey parties sent out by government agencies, new 
uial reserves were found in various parts of the country, espe- 
liallv in north China. It indicates a bulk which is probably the 
cuMiest in the far east, sufficient to form the fuel basis of a 
i.iiily extensive industrial development in China. Of the total 
animint of the coal reserve estimate, Shansi province alone is re- 
sj'oiiviljlc for almost one-half. 

The annual production of coal in 1938 was 38,900,000 Ions. 
I’rudurtiun in 1951, although only 69% of the jHjak level of 
5 ^^.^oo,ooo in 1942, was higher than the prewar average. Coal 
nuiies arc all intimately related to the existing railway .systems, 
ni.iiiily concentrated in north China, and are therefore chiefly lo- 
‘‘‘UjI oil the small fields scattered around the edges of the north 
( Iiiiia and south Manchurian plains. 

Tiu* (inly really important mine in south China is that of Ping- 
among the hills of the Hunan- Kiangsi border, and this too is 
Ji'ikfil with the railway system. Much the largest concerns are 
ITishun in the northeast and the Kailan in Hopei, whose fields, 
small, have each an important strategic position, being in 
cIdnc contact with the railway focuses of south Manchuria and 
China, respectively. 

Hic production of Fushun has been the larger of the two. 
iliesc and from other mines in Shantung and along the cast- 
frn Iriujres of the Shansi coal field, coal is exported along the 
aod by coasting steamer to the commercial and indu.s- 
trml mitres, of which the Yangtze delta is the chief. Chinwang- 
« port close to the Kailan mines, developed a larger coal- 


shipping trade than any other port cast of Suez. 

Iron, Oil and Other Minerals. — China’s resources of iron 
are more meagre than those of coal. The 1947 estimate of the 
Chinese geological survey was 2,554,896,000 tons, while that of 
the bureau of mineral exploration of the National Resources com- 
mission was 5*065,838,000 tons. In 1953 new depossits of iron 
were located at Penki (Pen-ch’i) in the northea.st and at Lungyen 
in north C!hina. These were not sufficient to form the permanent 
basis of an iron industry of the magnitude of that of the U.S. 
On the other hand, the Chinese industry, with a capacity of 
1,000,000 tons of pig iron, produced only two-thirds that amount; 
thus there was room for very considerable expansion. 

Mining is most active along the lower Yangtze valley (Taych in 
particular) and in south Manchuria (An-shan in particular), and 
these two regions are also the chief centres of iron smelting. Be- 
fore World War II, China was the principal supplier of iron ore 
to Japan s iron and steel industry, the major utilizable iron re- 
•sources being virtually controlled by Japan. The 1936 ore pro- 
duction was 3,360,000 tons. Wartime disruption brought opera- 
tion to extremely low levels, only 150,000 tons being produced 
in 1947. Rapid recovery began to take place after 1950, but in 
1952 the production was still below the prewar level. 

Oil reserves in China have always been greatly underestimated. 
Extensive surveys were undertaken but they had not been com- 
pleted by 1953. The known oil reserves in China have been 
estimated at 778.855,000 tons, including 520,000,000 tons of oil 
shale. Small deposits of lead, zinc, silver, copper and tin have 
long been worked in many parts of the country. The most im- 
portant copper and tin mines all lie in Yunnan and adjacent south- 
west Szechwan. Of some rare metals, particularly antimony and 
tungsten. China became the leading producer of the world. 

In conclusion it may be said that China, though not richly 
endowed with all kinds of minerals, has many varieties of them 
which are necessary for its future economic development. These 
minerals had not been fully exploited by the early 1950s. With 
improved tran.sport facilities and more favourable economic con- 
ditions, China might develop great mining activities. 

MANUFACTURING 

From what has been said in the preceding sections it must be 
clear that industrial development in the modem occidental sense 
of that term was still in its infancy in the early 1950s. In the 
older, premachine age, manufacturing was in the handicraft stage 
and was carried on in countless small units organized by guilds. 
Handicrafts persisted as the prevailing method of manufacture. 
Some were weakened by competition with foreign machine-made 
goods or, in cottons, by modern factories in China. Factory de- 
velopment was mainly, although not exclusively, in the manufac- 
ture of cotton textiles. There also were established silk filatures, 
flour mills, match factories and some steel works. Industrial 
development was retarded by civil strife and foreign wars, since 
both domestic and foreign capital were reluctant to invest ex- 
tensively in equipment which might be destroyed by contending 
amies. 

'Before the war with Japan began in 1937, industry had been 
developed mainly in the lower reaches of the Yangtze valley. 
After 1937 industrial development made rapid progress in the in- 
terior provinces. After the government laid special emphasis 
on the heavy and the basic chemical industries, the growth of the 
heavy industries overtook that of the light industries. 

COMMERCE 

Currency and Banking* — ^At the dawn of the 20th century 
China's only domestic coinage was copper, in coins known by the 
foreigners as “cash.” This could be employed only for relatively 
small transactions. Larger transactions w^ere in silver bullion. 
The unit was the tael (Chinese liang), which varied in weight 
from locality to locality and agency to agency. Silver dollars of 
foreign minting, largely Spanish and Mexican, had been imported 
and were in increasing circulation. Domestic banks were chiefly 
for the purpose of facilitating internal commerce and exchange, 
although some received deposits and made loans. In the larger 
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ports there were foreiffn banks, chiefly British. 

In the course of the 20th century the “cash* largely dis- 
appeared. Silver coins corresponding to the dollar and called 
yuan were minted, and a subsidiary coinage, theoretically decimal, 
appieared. The yuan or dollar was legally substituted for the 
tat‘l. There was much use of paper money, but silver remained 
the basis of the currency. In the 1930® the country was drained 
of much of its silver by purchase from abroad. Remaining stocks 
of silver were nationalized in Nov. 1935 - From that time only 
the pai»er money issued by the government banks was allowed to 
circulate. In 1953 the official currency was the jenminpi or Peo- 
ple’s bank note on the mainland; on Taiwan it was the hsintaipi or 
new Taiwan dollar. There was an extensive development oi 
banks,, both government and private, of occidental types. The 
capital of these modem banks, however, was not made available 
to industries, except in the form of short-term loans. Investment 
banking, necessary to the industrialization of the country, w^as 
one line of activity which had not yet developed. 

Foreign Trade. — ^The origin and characteristics of the system 
by which the foreign trade of China was organized from the mid- 
dle of the 19th century down to relatively recent times are ex- 
plained in the section on History, Some changes of great im- 
portance are indicated below. Tables I-IV, showing the total 
foreign trade for 1933 and 1947 according to the returns of the 
Chine.«,e maritime customs, may be taken as fairly typical of the 
prewar years and the first few po.stwar years in spite of the dis- 
turbed ])olitical conditions. 

Of the total .shipping engaged in 1947, 4^733 were steamers 
with an aggregate tonnage of 18 . 33 ^^ 3^9 and 23,006 were Chinese 
junks with an aggregate tonnage of 1.701,722. These figures 
were tonsiderably below jirewar figures. 

An important feature .shown by Tables I and II is the con- 
siderable excess of imports over cxpiort.s; with the exception of 
certain years in the iSSos, this was a constant characteristic of 
Chine.se foreign trade from 1869. The interpretation of this 
excess is by no means easy. It cannot be explained, as in the case, 
for exampile. of (ireal Britain, by so-called ‘invisible expHirts 
in the form of shipping services paid for by imports or by interest 
on capital invested abroad, which again swells the import list. 
China has, however, an important asset, which is in .‘^ome. re- 
spects comparable with the latter, in the exlensivt? remittances 
made to their ancestral homes by emigrants (numbering more 
than 10.000,000) to Thailand, Malaya, Indonesia, Indochina, 
Burma, the Iffiiliptiincs, the Americas and Europe. But, impor- 
tant as thi.s factor is, it does not seem sufficient to cover what 
the official returns describe as an “unfavourable balance.” 

Before 191S Chine was bound by a number of unfavourable 
treaty agreements. After 191^ tlie organization of Chinese for- 
eign trade entered on a new and momentous phase. By the treaty 
of Versailles (n rmany surrendered its concessions at Hankow and 
Tientsin, and the U.S.S.R., too, as a result of World War I, lost 


and later renounced its treaty privileges. At the Washington con- 
ference (1921-22) the nine-power treaty on the Chinese customs 
tariff decreed inter dtia “a general revision of the tariff, to make it 
a more effective instrument of revenue.** In 1925 1920 an 

international conference was held in Peking to deal with the prob. 
lem of the tariff. In 1928, 1929 and 1930 all the powers, includinfr 
Japan, consented to the resumption by China of tariff autonomy. 
In 1929 China made these agreements effective by inaugurating 
a system of duties fixed by itself. 

After the Japanese occupation of Manchuria in 1931 and espe- 
cially after the Jafianese attack on China in 1937, China’s foreign 
trade was greatly modified by the progressive Japanese aggres- 
sion. More and more Japan endeavoured to bring within iu 
economic empire the portions of China which it occupied. J.ipai, 
did thi.s in fvirt through various companies organized specifically 
for this purpose. Obviously Japan’s plan was to integrate all of 
east Asia into an economic w'hole in which it would be dominant 
and in which Chinc.se economy would be made to subserve Japa- 
ne.se ends. As the war progressed, Japan strove by the .slow 
strangulation of an increasing blockade to cut off from the out- 
side world Free China. By successive steps various Chinese ports 
were seized, access from west China to the sea by way of Indo- 
china was rut oft, and the capture of Hong Kong and the compst 
of Bunna in 1942 shut these doors to the outside world, ’ by 
1943 such foreign trade as Free China had was either by air 
tran.sport from India or through the Japanese blockade, liiirmg 
these years no reliable figures on trade could be had. 

China had a big imiwrt surplus in 1946 and 1947 which was 
financed largely by foreign aid. The composition of imports to 
China in those years changed considerably as the result of de- 
liberate policy. In the 1930s, rice and wheat headed the imjiort 
list. In 1947 raw materials (mainly raw cotton), capital goods 
and chemicals headed the import list. In exports, wood oil had 
become increasingly imi-Kirtant. 

Foreign trade in 1948 was considerably reduced because o* 
ci\ il strife but began to increase in 1949 under the Peking gov- 
ernment. Various measures of import and export control were 
adopted, such as the state monopoly in the export of liristle.s. s(»y- 
beans and mineral oils, and the allocation of foreign exchange 
for the imt>ort of machinery and essential raw materials. 

After 1949 the direction of foreign trade of the mainland of 
China .shifted considerably, reflecting developments in the political 
and economic structure of the area and in the inteniational situ- 
ation. IrnfMirls from the United States decreased considerably 
in 1949 and 1950. Imports from the United Kingdom also de- 
creased, but imjKirts from Hong Kong increased substantially, 
since Hong Kong, more than during earlier years, served as an 
entrepot for the mainland of China through which commodities 
were imported from other countries with which the Peking gov- 
ernment had strained diplomatic relations. In Dec. 1950 
United States announced the ban on transporUtion or discharge 
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The equivalent of the standard tlollar in terms of the U.S. dolUr in 19.3.3 was 0.26347 and of pence sterling i4”/6. The equivalents of CWne^ nat^I UA 

mney in the months of 1947 varied from a high of U.S. I0.39674 in January to a low of U.S. 80.0128 in December, and the average for the year was api» 
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Table U.-^Fareign Trade of China wUh Principal Countries, 

1933 ^nd 1947 
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liv r.S ships or aircraft of stratcpic materials shipped from or 
tr.'n Cupped throu);h the United States to the Chinese mainland, 
KoriK and Macao. Subsequently trade with the Soviet 
^ nii»n jnd the eastern Euro|)ean countries increased considerably. 

Tridc with the Soviet Union was only o..U'{ of total trade in 
1 jisd S';; in 1940. Trade and credit apreemcnls were signed 
I hr. Soviet Union in February and April 1950. In J950 the 
Si\i('T L'uion accounted for 19.84'.^ of total imports and 26.58% 
ioi;j| exports; in 1951. 44. 70^? of total import.^ and 51.51% of 
cxt)ort.s. Trade agreements were also signed with eastern 
Lijropcan countries such as Poland, Czecho.slovakia, Hungary and 
Othicrii (iermany. These countries accounted for 1.37^^ of total 
ini|)oru and 3.87% of total e.xports in 1950; in 1951, for 25.30% 
imports and 26.43% of total exports. Imports from the 
Suvici Union and eastern European countries consisted mainly 
‘•1 industrial raw materials, industrial machinery, equipment and 
P‘iris, and communication and transportation equipment and 
parts F.xports to those countries consisted of soybeans, silk, tea, 
:uul agricultural by-products. 

In Fomiosa, most of the import and export business before 
and during World War 11 was with Japan. After the war, the 
Chinese mainland was Formosa's supplier-buyer. However, in 
^ 94 ‘) I ormosa lost this market. 

Dec. 1949 private trading was resumed between Formosa 
.lapan. Of the U.S. $93,000,000 exports in 1951, purchases 
Jai)an amounted to U.S. $38,790,000, including sugar, rice and 
and out of the imports of U.S. $84,000,000, Japan supplied 
$39,920,000 worth of commodities. 

COMMUNICATIONS 

Tiaiwporution.— In modem times for the most part freight 
still moved in China as it always had been, by human labour, 


with animals as supplementary carriers. The wheelbarrow and 
carrying pole arc the commonest mean.s of transport for small 
merchandise. In north China wheeled vehicles, mostly the spring- 
less Pekingese cart, are used to a considerable extent on the sandy 
tracks, while in the centre and south the sedan chair i.s still in 
evidence, and rickshas are in general use in and around the larger 
cities. The Tsinlingshan roughly deiincs the northern limit of the 
general use of water transport, which in north China becomes sub- 
ordinate to the cumbrous cart, drawn by horse, mule, bullock or 
mixed team. In the utilization of inland waterways no people 
have excelled the Chinese. The natural routes provided by the 
Yangtze and its great tributaries and to a lesser extent by the 
Si Kiang and other rivers of southeast China bear an enormous 
amount of junk traffic, while steamboats, large and small, in- 
creased especially in the lower Yangtze. 

From an early stage of Chinese history the rivers have been sup- 
plemented by canals. The most famous of these was the Grand 
canal, at its fullest development reaching from Tung-chow, ju.st 
outside Peking, to south of the Yangtze. In later years much of 
it suffered from accumulations of silt and lack of repair. In cen- 
tral and south China the great bulk of inland trade is carried on 
by waterways, and many millions of Chinese spend their lives in 
boats. At various periods of ('hitie.se history extensive systems of 
* 4 m{)criar* highways were constructed, radiating from the capital, 
but these were .seldom kept in repair for long and must became 
mere tracks. However, after the “good road.s movement” was 
launched in 1921, broad macadamized thoroughfares, callable of 
carrying heavy traffic, were constructed around many of the more 
progre.s.sive cities. Motor services came into existence, and high- 
ways were incrca.<;ed from 1,185 ^9^1 to 115,702 km. in 

1936. By 1950 the 200,000-km. mark was reported to have been 
passed. Mo.st of these roads had only dirt surfaces, but some 
had been given ruck dressings. Notable was a niad which, under 
the pressure of military necessity, the Chine.se built from Yunnan 
to Burma. 

Passenger and freight transiiort by air were also developed after 
1929. It was both retarded and .stimulated by the war with 
Japan. 

Railways. — ^'I’he program of railway con.struction, which in 
the early years of the 20th century was making fair progress, was 
almost entirely held up during the 1920s because of civil war. It 
was resumed in the 1930s, 

After 1937 some old railways were de.stroyed during the war 
while new ones were being built. Under the Communist regime 
railway construction continued to progress. All in all, the total 
length was afiproaching the 30,000-km. mark, which was, how- 
ever, a low tigurc for a country like China. The out.standing 
feature of the railway system, .so far as it has been completed, is 
the concentration in north and northeast China and the lower 
Yangtze valley. Thence diverge; 

1. The I'cking-Kalgan-Suiyuan-Paotou line, which ascends the 
scarps leading to the high Mongolian plateau and is intended to 
develop the pastoral and potential agricultural resources of Inner 
Mongolia and northwe.st China. This line is notable as having 
been constructed and maintained by the Chinese without extenuU 
assistance. 

2. The two great trunk railways traversing the plain of north 
China from north to south: (a) the Peking-Hankow railway 
(1,215 km.), whose route lies along the western border of the 
plain, and, with the equally long line from Hankow' (terminus at 
Wuchang, across the Yangtze from Hankow) to Canton (1,096 
km.), forming the north-south artery par excellence; (6) the 
Tientsin-Pukow railway (i,oio km.), running through the east- 
ern part of the: plain, links Peking with the Shanghai-Nanking 
line and the lower Yangtze valley. 

3. The Peking-Tientsin-Mukden railway, traversing the coastal 
sill between the edge of the Mongolian plateau and the sea, joins 
the two great northern centres with the metropolis of south 
Manchuria and makes contact w'ith the complex and rapidly ex- 
panding railway system of Manchuria. (Manchurian railw'ays 
total about 12,000 km., including the Chinese Eastern and the 
South Manchuria railways which were merged after World War II 
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as the Chinese ChanRchun railway jointly managed by China and 
the U.S.S.R. until Dec. 31, 1952, after which it came under full 
Chinese administration.) 

'I'hi? most important transverse line Is the east-\ve.st Lun^hai rail- 
way < r,?j7 km.), which from the port of Lienyiin in northern KianRsu 
crosses Lxilh the north-south trunk lines and runs through Surliow 
and Kai-feng to Loyang, Sian and }*aoki. Continuations were pro- 
jected to Lanchow fii, in Kansu, and to Chfingtu, in Szcchw'an. (Con- 
struction was uncler way in 105.%.) 

Apart from small branch lines, mainly tapping coal fields, there arc 
two important railw'ays connecting with the main systems: the Shan- 
tung railwav joining Chinan on the Tientsin-Pukow line with the sea- 
port Tsingtao (Kiaochow), and the Shansi railway linking the Peking- 
Mankow line with Tai-yuiin. 

Shanghai Is the focus of a distinct sy.stem; (1) Shanghai -Nanking, 
f.>) Shanghai- Hangchow Ningpo and (.H Shanghai -Wotisuiig (the 
fiTsl railway built in China, 187O). 

l•>om Hangchow a railroad stretches westw'ard through Nanchang 
and Changsha anil was projected to reach Kwei-yang and Kunming. 
Kiukiaiig on the Yangtze wa-^ connected with Nanchang. Hengyang 
on the Hankow-Canton line in Hunan was connected with Kwei-lin in 
Kwangsi. 

In the south. Canton has a .similar role. Apart from the Canton- 
Kankovv line, alreadx mentioned, short railways connect the southern 
metropolis with Kowloon, opposite llong Kong, and with Samshui. 
Another im|)ortant railway in China is the trunk line, coniplcteil by 
the French in luou, wliich runs from Haiphong in Indochina to Kunming 
in southwest ('hina, part of its course ])eing in Chinese territory. There 
are sliort loeal lines running inland from Amoy, Swatow and Macao, 
resiM'ctivcly. 'Hie railway between Chenglu and Chungking (82.^ km.) 
in Szechwan was coni])lcted in 1952. Work w'as begun on a number 
of oilier line'! in w^st l*hina designed to connect .some of the main 
cities in Szechwan and Yiinnan, ami Kweichow with Hunan. 

Postal Services. -The postal .service of China began in 1879 and 
was greatly improved after 1889. As a result of the VVnshington con- 
ference and in acknowledgment of the cffidency of the Chinese {mstal 
servile, all the foreign powers concerned agreeil to withdraw their 
po.stal agencies from China on Jan. i, I02,b 

Po.stal service was maintained with surprising efficiency in .spite of 
civil and foreign wars. Wireless and telephone services arc fairly widely 
distributed. 

ADMINISTRATION 

Sun Yat-8cn*8 Three Principles.-- -After the revolution of 191 r, 
which abolished the imperial office and the time-honoured machinery 
of admini.stration, China passed through a bewildering scries of political 
changes and civil wars (.lee under Hhlory), On the eve of the out- 
break of the Chino- J apaiiese hostilities of 19^57 a quieter phase had 
supervened and constructive forces were obviously at work, Imt the 
factors in the political .situation were still extreinelv complex and the 
legacy of militarism which the civil wars had bequeathed increa.sed 
the difficulty of administrative reconstruction. In 1928 a ('on.stitution 
was promulgated embodying certain principles to which, in theory at 
any rate, all Chinesi* Nationalists adhered. The constitution and the 
administrative arrangements which it contemplated were the work of 
the Kuomintang or the Nationalist party, which was not only supreme 
in China at that time but was the only party whose existence was 
rec(«gnized. Sun Yat-sen, the founder of the Kuomintang, wa.s after 
his death regarded in some sense a.s its patron saint, his will or .state- 
ment of three essential prinri])les being regarded as a kind of instrument 
of government. 1 ’he Three Principles of the People have been trans- 
lated as: 

1. Nationalism (national emancipation and racial equality). 

2. Democracy (political rights for the people). 

3. Livelihood (economic welfare of the people). 

Under the first principle Sun states what is necessary for the develop- 
ment of a strong national consciousne.ss .so that China can escape from 
the position of being “a colony of every Crcal Pow’cr.” One of the 
steps on which he insisLs is that “we must organize our people into one 
.strong organic group. This can he accomplished only by utilizing .such 
strong units as clans and local organizations.” Many old characteristics 
must he revived, including “our old learning as found in the Great 
Learninfi** and “we must revive our creative power, the power wdiich 
we once had in inventing new things.” He adds, “We must do all these 
things, but, aside from that, wc must also go out to learn what is be.st 
in the West.” 

Under the second principle Sun first .slates the case for democracy 
and maintains that China in this re.spect has little to learn from the 
west, .since “the West has, in the last century, progressed much more 
rapidly in material things than in tho.se that concern roan and his 
welfare. In politics, very little ailvance has been made.” He makes 
the interesUng point that whereas the western peoples had formerly 
too little personal freedom and had to fight hard for liberty, in China 
“our people have had too much personal freedom” and, as a result, 
“have become a plate of sand . . . helple.s.s in the face of foreign 
imperialism and its economic conquest.” “So what wc need now 
Is not to fight for more personal freedom, hut to sacrifice some of 
our personal freedom, in order to gain our national freedom.” China 


has to face two problems, in the solution of which, he maintains, it 
hclpetl neither by its own nor by western exjjeriencc: how to havi .1 
.strong central government and at the same time to remove the 
of the people of .such a government. To build up a powerful govern- 
ment machinery and to enable the pctople fully to exercise their fiower 
anil control of the machinery two things are essential: (o) the organi/mej 
of government “on the five principles— -legislative, judicial, exciuiivt 
entrance to public office by examination, and censorship”; (h) 
guarding the people with “the power of election, power of recall, powor 
of initiulion of new laws, and power of revision or abolition of old laws " 

Under the third main principle Sun insists that “wc mu.st cenirr all 
our problems around the welfare of the people” and avoid the wesfem 
mistake nf taking “material problems as the central point in limunn 
history.” “None of the forms of Socialism developixl in the wevi ap: 
fitted lor our own country.” China has to avoid the dangers of in. 
du.stiialisrn. “Our great and immediate problem is not economii iti- 
equality but economic poverty, not a fight against capitalists, hui the 
prevention of the rise of capitalists in the future. Our niethod of 
solving this problem is to develop State indu.stry.” 

He enumerates a series of me.a.sures for increa.sing produition and 
concludes: “On the one hand there is an urgent need of improving our 
old methods of rai.sing raw materials. On the other hand, ut have 
to develop our own textile industry as rapidly as possible. 'Ihis i*, ;,t 
present hindered l>y the Ireatie.s which forbid us to have tariff aiilonomV 
So our first .step in solving the problem (of clothing) is to remoM* ail 
unequal treaties so that we mav carry out a policy of protection ** 

The offieial program of the Kuomintang, passed at a plena? y 
of the central executive committee, w’ilh delegates from all pro\i*,ci.,l 
committees, in Ocl. 1926 at (.'anton, was e.ssentially an elaboiiiij.n^ 
the main point.s and an application of the abstract principles coniaitjvd 
in the famous will. 

Nationalist Constitution. — Sun Yat-sen contemplated tiirw 
stages in the political development of the country. The first w'lis in W 
military rule. This was to be followed bv political tutelage uniit-i ih-* 
Kuomintang. and this in turn wa.s to l)o succeeded by governineni unrlir 
a con.stitution w^hieh presumably would be democratic. In theor\ . ihr 
first .stage ended in 1928 In practice, military and partv rule wtnl 
along together. The Kuomintang brought together in Nanking u n.i- 
tional asx-enilily which adopted the constitution of the ke|>ul)lii m 
China on Dec. 25. 1946, based on Sun’.s teachings. In general ilie 
.structure of government proviiled for in that constitution was in.iin- 
tained by the Nationali.st government on Formo.sa in the early 1 
after that government was driven from the Chinese mainland in lu.pj 
The following are the chief features of the organization of the National 
government as stipulated by the constitution: 

1. The pre.sid(:nt is the head of the slate, elected once in six year^, 
ve.sted with .supreme power. He controls the army, navy and air 
force and Is alone competent to declare war, conclude peace .ind 
negotiate treaties wdth foreign .states. He repre.seiit.s the nali«ui in 
international affairs and at the same lime is commander in chict oi ull 
the fone.s. 

2. Five yuan (or councils) for the following functions: c.xerulixe, 
legislative, judicial, examination and control cen.sorship or supei- 
vision). Of these the executive yuan is the highest admini.srrau\'i; 
organ of the national government, conipo.sed of ministries anil umi 
mis.sions to w'hich are entrusted various executive duties. The presiiicni 
of the executive yuan Is nominated and appointed by the prc'^ulint 
with the consent of the legislative yuan. Members of the legisl.itive 
yuan are elected once in three years and members of the control vu.in 
once in six years. It will be observed that the five yuan or rounril-s 
arc in accordance writh Sun’s proposals under his second es.si*nli:il prin- 
ciple. The control yuan exercises the functions of the censorale undiT 
the imix!rial regime. The examination yuan superx^lses the lystini of 
public examinations as the test of admission to public office, wdiich was 
originated in the 7th century. 

Communist Government.— The Peking government w'lis in- 
augurated on Oct. 1, 1949, under the name of the Central Peojm s 
government. The leaders of the new government drew upon Marxism- 
Leninism -Stalinism for inspiration and patterned some of their icrn- 
niques of government after those worked out by the U.S.S.R. The 
following are the chief features of the organic law of the f 
People’s government of the People’s Republic of China, pa.sMd by nc 
first plenary se.s.sinn of the Chine.se People’s Political Consultative ton- 
fcrencc (P.P.C.C.) on Sept. 27, 1949: ^ ^ 

1. A government council con.sisting of a chairman and six v« ‘ 

chairmen and $6 members, elected by the P.P.C.C., “rcpieseiii'' t 
People’.s Republic of (’hina in international relations, and a.Shun?ia 
leadership ol the slate authority at home.” . . „ 

2. The council controls four organs, namely (fl) state 

council, (h) (icople’s revolutionary military council, (c) supreme P*'“l . 
purt and (d) people’s procurator-general’.s office. The 
istration council consists of a premier, a number of deputy pr*: j 
a committee on political and legal affairs, a committee on 
economics, a committee on culture and education, a 
people’s supervision and 30 ministries, bureaus, offices and 

Under the Peking government there were established six 
divisions, two autonomous governments (Inner Mongolia anu 
28 provint'es, eight administrative districts and 13 municipal) i 
directly under the control of either Peking or the administrate t 
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EDUCATION 

\ national ^tem of education waa first established during the last 
veur-i of the Manchu dynasty, but it was reorganized under the republic, 
school system was organized as follows: 

, A two-year kindergarten. 

.. A six-year primary school course (covering approximately the 
acts 0 to 12) divided into two grades, lower and higher, the former 
of four years’ and the latter of two years’ duration. In theory this 
obligatory. In Formosa there were 1,289 primary schools with 
an enrolment of 976462 in 1952. The ratio of the number of children 
attrntling school to the number of children of school age reached 
On the mainland there were approximately 450,000 primary 
schools with an enrolment of 38,700,000 in 1952, estimated to be about 
'i , of the number of children of school age. 

^ A six -year middle or secondary school course (age 12-18), similarly 
(Uvirled into senior and junior grades, the higher tending to he vocational 
in .haractcr. In Formosa there were 129 middle .schools with an enrol- 
nunt ol 85.682 in the spring of 1952. On the mainland there were 
. oj^ middle schools with an enrolment of 1,290,000 in 1951. 

’4 A four-year university course. There are also normal schools, 
l.nth l«)vver and higher, for the training of primary and middle school 
irjulicjs, respectively, and also higher profes-sional or technical colleges 
ut v.iiiou.s types. 

In I'lirmosa there were one national university, three provincial col- 
1, ami three polytechnic institutes with a total enrolment of 7,965 
in 1 1=;^ a-'i compared with 2,983 in 1947 and 5,906 in 1950. On the 
m:iinl.tiu! there were 218 in.stitution.s of higher education with an enrol- 
nuni «il ’19,700 in as compared with 1291O00 in 1946. 

A complete reorganization of higher educational institutions was un- 
il.-ri.il’.cii on the mainland after 1951. In big cities such as Shanghai and 
r.iiu; Uk‘ old universities were in some cases divided up anti in others 
loniliincd so that each administrative region had only one university 
u>i e aits and sciences. In 1953 there were 13 universities in different 
1)1 ('liiua; 20 polytechnic institutes, formed b> rearranging the 
ic ioiiial colleges of the old universities; 26 newly established .special 
tiiluiolduical institutes, suth as the steel institute and the mining in- 
.stiuiti ; 29 agricultural forestry colleges; seven institutes for finance and 
piouomirs; two special colleges newly e.stablished in the northeast and 
in M'lliatig to train students from tlie national minorities; and other 
spui.il in.stitules. As the result of government policy, .students majoring 
ir. t 'lmolog> rose to 3.S-49f- in 1952 as inmpared with iS.gVc in 1946. 

liiiii hx.uxphy . — Racial Characicrhiics of the Chinese People: S. M. 
Smiokocoioff, Anthropology of Northern China (1923); E. Ilunting- 
iDii I hi Charofter of Races (New York. London, 1924); L. H. D. 
liu'ion, China, the Land and the People (Oxford, 1929). 

Vopulaiion: W. \V. Kockhill, Enquiry Into the Population of China 
(H104) ; 1 ! F. MacNair, The Chinese Abroad (New York, 192.1) ; P. M. 
k(i.\!)\. “'fhe Distribution of Populathin in C'liina,” Geographical He- 
i/cc uo.^;) ; Chi Li, 7 'he Formation of the Chinese People (Cam- 
Ma.ss., Oxford, 1928) ; W. F. Willcox, “A Westerner's Effort to 
F'tini.iie the Population of China,” Journal of the AmerUan Statistical 
/I Mfution (Scpi. 1930) ; Ch’en Ta, Population in Modern China (Chi- 

{'hoir\r Society: D. H. Kulp, Country Life in South China (New 
V ik I'j.s); K. A. W’ittfogel, “Die Theorie der orientnlischen Gesell- 
mIh.'I ’ Zeitschrift fiir Sozialforschunj* (1938) ; Fei Hsiao-tung, “Pcas- 
anii V anil Gentry,” American Journal of Sociolofiy, vol. lii, no. i (1946) ; 

• Lang, Chinese Family and Society (New Tlaven, Oxford, 1946). 
philosophy ««(/ Religion: J. J. M. de Groot, 'The Religious System of 
China ( 1 692 -1911) ; Sir C. Kliot, Hinduism and Buddhism, 3 vol. t.New 
Y'lik. 1921); K. S. Latourette, A History of Christian Missions in 
ilinui i.Ncw V»rk, London, 1929) ; E, R. Hughc.s (ed. and tr.), Chinese 
Philosophy in Classical Times (New York, London, 1942); Feng Yu- 
bii. ,1 History of Chinese Philosophy, vol. i. The Period of the Philoso- 
phtf From the Beginnings to Circa 100 B.C., tran.s. by Derk Bodde 
1952 ; London, 1953) ; Charles Moore (cd.), ii.wiiy,s in Fast- 
H'v' Philosophy (Honolulu, ios>). 

p<ntititure: W. Wagner, Die chinesische Landwirtschaft (1926); 
»• H. Mallory, China: Land of Famine (New York, ici.»0) ; F. H. 
line, Farmers of Forty Centuries, cd. hy J. P. Bruce (New York, 
K. .\, Wittfogel, Wirtschaft und Gesellschaft Chinas (1931); 

J 1 liiick. Land Utilization in China, 3 vol. (Chicago, 19.371 Oxford, 
T. H. Sh6n, Agricultural Resources of China (Ithaca, Oxford, 
1. 

I lui^iry: D. K. Lieu, China's Industries and Finance (New York, 
>. II F. Bain, Ores and Industry in the Far East (New York, 

: R. II Tawnev, Land and Labour in China (London, New York, 
Hsien-ding, The Post-War Indus frializaiion of China 
Wii'h’iigion, 1942); Juan Vei-chow, “Mineral Resources ot China, 
c-pi'niin Geology (1946) ; D. K. Lieu, China's Economic Stahilizalion 
, ' '•^^'^irurtion (New Brun.swick, N.J., 194'^). . 

H. B. Mor.se, The Trade and Administration of China, 
Ml. uNew York, 1921) ; C. S. Sec, The Foreign Trade of China 
V.Mk, igiy); c. F. Remcr. The Foreign Trade of China 
L J- Arnold, China, A Commercial and Industrial Hand- 
ed ; Annual Reports of the Maritime Customs of China j The 

^ I Cf/r Book; the Chinese Economic Journal (monthly) ; Chinese 
j »»;»), Bulletin (weekly); China Handbook; Economic Survey of 
the Far Bast. 


Government: Sun Yat-sen, The San Min Chu I, trans. by F. W. 
Price, ed. by L. T. Chen (New York, London, 1927) ; The CivU Code 
of the Republic of China, trans. by C. L. Hsia and J. L. E. Chow 
(Shanghai, 19.31); M. S. Bates and F. W. Price, *'Kuomintang,’* in 
Encyclopaedia of the Social Sciences, vol. viii, pp. 610-614; Ch’icn 
Tuan-sh§ng, The Government and Politics of China (Cambridge, Mass.* 
03 ^)rd, 1950). (P. M. R.; K. S. L.; C.-L. C.) 

CHINA (ware) : see Chinaware. 

CHINABERRY (Mclia azedarach)^ a member of the Mdia- 
ceac or mahogany family and also known as China tree, pride of 
India and Indian lilac, is a spreading, mostly deciduous tree 
that may reach a height of 50 ft. The leaves are twice pinnate, 
the fragrant, purplish flowers are in open panicles 4-6 in. long, 
and the fruit is a globular, yellow, smooth drupe to J in. in di- 
ameter, hanging after the leaves fall. Although native to Asia 
it has become naturalized in tropdral America and is much grown 
in the southern United States from southeastern Virginia to 
Texas. It grows with great rapidity and fonns a desirable, dense 
shade. The variety umbra cult formis, known as the Texas um- 
brella tree, has drooping foliage and radiating branches which 
give the tree the appearance of a giant umbrella. (J. M. Bb.) 

CHINA CLAY (Kaolin), an essential ingredient in the man- 
ufacture of china or porcelain. The word “kaolin” is derived 
from the Chinese Kau-ling (“high ridge”), a hill east of King- 
te-chen, whence the earliest samples of the clay sent to Europe 
were obtained by Frangois Xavier Denlrecollcs (1662-1741), a 
French Je.siiit missionary. His specimens, examined in Paris by 
R. A. Ferchault de Reaumur, showed that true porcelain w’as 
manufactured from a paste containing two essential ingredients: 
china clay, a pure white clay; and china stone, a variety of granite 
con.si.sting mainly of orthoclasc feldspar. The china clay confers 
plasticity on the paste and secures retention of form for the 
ware when cxTK).sed to the heat of the kiln; the china stone gives 
the characteri.«5tic translucency. Some of the earliest discoveries 
of china clay in Europe were at Aue, near Schneeberg in Saxony, 
and at St. Vrieux, near Limoges in France. In England it was 
discovered in Cornwall about 1750 by William Cookworthy of 
Plymouth, who in 1768 took out his patent for making porcelain 
from china clay and china .stone. These raw materials were 
found first at Tregonning hill, near Brcagc, and afterward at 
St. Stephen ’s-in-Brannel, near St. Austell; and their discovery led 
to the manufacture of true porcelain at Plymouth and subse- 
quently at Bristol. 

The china clay rock of Cornwall and Devon is a granite with 
its orthociase feldspar decomposed to a soft, white, ix>wdery sub- 
stance which, when wcl, acquires the characteristic plasticity of 
clay. The other components of the granite, the quartz and mica, 
are unaffected, and although they are subordinate to the decom- 
posed feldspar or kaolin their presence retains for the rock the 
ap()earancc of a weathered granite. Although kaolinization can 
undoubtedly result from weathering, the evidence in this case 
indicates that the alteration consists in the removal of the al- 
kalies and the formation of a hydrated silicate of aluminum having 
the formula Al2O3.2SiO2.2H2O. This substance, known as kao- 
linitc (t/.v.), constitutes the bulk of refined china clay, the im- 
purities of the commercial article being finely divided quartz and 
mica (muscovite). It is not possible to remove the wliole of 
the.se impurities by washing, and this accounts for the difference 
in composition between pure kaolinite and a refined Cornish clay 
as shown by the analyses below. 



Kiiolinite 

Cbina clay 

SiO» 


48 . 3 % 

AID. 

39-8% 

37-6% 

FC.O11 


0.5% 

CaO 


0 . 1 % 

K.4.), Na>0 


x.S% 

IIJO 

13-9% 

ia.S% 


Note: Kri of .*ilkalie8 in china clay li equivalent to 8.5% of muscovite. 

Physically china clay is a white, soft powder consisting of 
crystals and groups of cr>'stals which may be observed in the 
electron microscope and which range in size from 0.2 m to 50 
across, the larger size in the form of composite columns of 
crystals called vermicules from their appearance in the optical 
microscope. According to the degree of refining, a china clay 
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may contain all its particles below 3 /i or below 50/1. It will 
form with water a smooth mixture whose viscosity may be greatly 
influenced by the presence of certain dcflocculating salts, par- 
ticularly silicates and phosphates, which permit concentrations 
up to 70% of solids to be achieved in some cases. This proi^erty 
has commercial significance in the ceramic industiy in the cast- 
ing proce.ss and in the pai>er industry in high-speed paper- 
coating processes. The whiteness of china clay, a property im- 
portant in most of its uses, is largely dcf)cndent on the absence of 
iron as an impurity. The qualities for which china clay is es- 
teemed in the arts vary according to the application of the 
material. In the paywr industiy it is used as a filler for pafier 
where whiteness combined with a medium grain size providing 
high retention in the fibres together with absence of abrasive 
impurities arc required. In the coating of paper very white, fine- 
grain (hina clays arc used generally in combination with other 
minerals in the classical brush-coating proces.ses and alone in 
the high-siieed machine-coating processes. China clay is much 
used in cer-amirs and forms the refractory basis of the article 
during the sintering or firing process. In all ceramic composition 
it contributes to the plasticity in the unfired state and, in com- 
positions containing no other clay, is the main source of plasticity. 
It is widely used as a refractory. In the associated mineral 
china stone, the feldspar is only partially decomposed, and the 
higher jierccntage of alkalies leads to its employment as a flux 
in combination with china clay to produce a ceramic body, Hy 
such combinations vitreous ceramic materials such as porcelain 
and bone china arc produced at temperatures substantially lower 
than the melting point of china clay itself. China clay has a 
lesser though widely distributed use in a variety of industries, the 
next important to the above being the rubber industry, in which 
it is used as a filler and reinforcing agent. 

In order to prepare china clay for the market the china clay 
rock is subjected to the action of a water jet; the bulk of the 
quartz and any undecomposed feldspar are arrested in sand pits, 
which, in their modern form, arc mechanically ojierated, 'i’hc 
slurry is pumped to the .surface of the pit, which may be 250 ft. 
deep and several acres in area. After further separation of 
coarser impurities, various particic-size classification processes 
are applied, resulting in a series of products in the fine.sl of which 
So^, of the particles may be less than one micnin in diameter. 
The refined clay, as a suspension in water, is then led to settling 
pits or tanks, in which the clay concentrates and water is removed. 
The concentrate is filter-pressed to reduce the water content and 
then dried in mechanical driers. A number of chemical .and 
physical refining processes will have been applied to special 15^5 
of clay to suit the profiertics to particular purixises. China stone 
is quarried and ground without Icvigation. 

(F. H. Ha.; N. O. C.) 

UNITED STATES 

In the United States the term “china clay” and “kaolin” arc 
synonymous. They designate relatively pure clays of highest 
quality which fire white or nearly white. Either residual (pri- 
mary) or sedimentao' (secondary) kaolins were reported in 24 
states in the mid-iQ5o.s. Major production was concentrated in 
Georgia and South Carolina, Georgia alone accounting for more 
than jc% of the domestic production of nearly 2,000,000 tons 
yearly. Other producing states included Alabama, California, 
Florida, Illinois, North Carolina. Pennsylvania, Texas, Utah and 
Virginia. Also of interest are the extensive ball clay deposits of 
western Kentucky and Tennessee. These fine-grained, extremely 
plastic clays, closely related to kaolins, are consumed almost en- 
tirely by the ceramic industry. 

The extensive kaolin deposits of Georgia and South Carolina 
occur on the coa.stal plain in an irregular belt along the fall line. 
These beds of sedimentary kaolin are 5 to 40 ft. thick, with up 
to 60 ft. overburden. Dry Branch and McIntyre, Ga., and Aiken 
county, S.C., are major production centres. Georgia kaolins tend 
to be more fine-grained and plastic than South Carolina kaolins. 
Open-pit mining is employed, and the yields from processing the 
Georgia and South Carolina kaolins range from 8o%-99%. 


The commercial Florida kaolins occur in Putnam county in a 
sedimentary rock stratum about 10 feet below ground level at 
about the water table. Hydraulic mining is thus logically cm 
ployed. The deposits yield roughly 15% clay and 85% sand and 
gravel. I'he commercial kaolin separated in processing is fme. 
grained and very plastic, often being termed IM-kaolin. 

The residual North Carolina kaolins are mined principally in 
mountainous Avery and Mitchell counties. These kaolins occur 
in dikes and lenses resulting from decomposition of pegmatite 
granite. The average depth of the kaolin mines, excluding over- 
burden, is about 40 ft. A yield of about 15% commercial kaolin 
plus some by-product mica results from processing. 

Ill the United States most of the kaolins are produced in sev- 
eral grades, ranging from crude lump clay to air-floated material. 
The wide differences in the raw kaolin itself, plus variations 
in refinement and sizing, accommodate all reasonable market de^ 
mands. Refining and beneficiating processes range from air 
separation of dry-ground raw kaolin to elaborate water washing, 
separation, settling, classification and chemical treating. 

The pajier industry uses half of all kaolin produced, for filling 
and coating purposes. The other half is consumed primarilv for 
rubber filling and ceramic products (refractories, whitcwarcs. 
cement, vitreous enamel, etc.), with some being used in oil refin- 
ing, fertilizers, insecticides, chemicals, paint and linoleum. 

BiiiT.iooRAi'iTY. — Heinrich Reis, “Report of Committee on Geolnjrfc 
Surveys,** Bulletin of the Ameriran Ceramic Society, vol. xxiv (104s »; 
Jasper L. Stuckey, “Kaolins of North Carolina” Transacting' 0) 
the American Institute of Mining and Metallurgical Engineers, vc.L 
clxxiii (1947^ ; J. M. Huber, Inc., Kaolin Clays, and Their industrial 
Uses (New York, 1949); Brooke L. Gunsallus and Bernice V. Russ. 
“Clays,” Minerals Yearbook jgy2, Buicau of Mines, U.S. Dcpartmpnt 
of the Interior (Washington, 1955) ; Ralph £. Grim, Clay Mineralogy 
(New York, 1953). (R. Ri,.) ' 

CHINAN or Tsinan, a large and historic city and the raj)- 
it.al of the province of Shantung in north China, 36® 43' N., 

1 16® 37' E. Chinan is situated at the northern base of the ancienf 
highlands of Shantung (near Tai-shan, tke sacred mountain < 
where they sink beneath the alluvium of the Hwang-ho and 
along an important spring line which fostered very early settle- 
ment. Its early history is bound up with that of the ancient 
states of Chi and Lu in the classical (Chou) period; when the 
present province of Shantung — closely corresponding to the 
territory of the two feudal statc.s — was created under the Ming 
dynasty (1368-1644), Chinan, a natural focus of mountain and 
plain, was selected as administrative centre. The change in the 
course of the Hwang-ho in 1854 brought it within 5 mi. of 
Chinan. But the destruction of the dikes as a war measure 
in 1938 turned most of the water into the regions south of Shan- 
tung, while in 1943 the Japanese military began work to divert 
the Hwang-ho north into the Wei river. Formerly, Chinan con- 
trolled the Hwang-ho bridge of the Tientsin-Pukow railway (com- 
pleted 1912), This railway runs parallel to, and fulfils the func- 
tion once served by, the now dilapidate Grand canal. Chinan is 
the junction of this arterial railway with the Shantung rail^^ay 
running eastward by way of the Poshan coal field to the |X)rl of 
Tsinglao on Kiaochow bay, which from 1898 until 1915 was leased 
territory in control of Germany, afterward falling into the hands 
of Japan. Although by the Shantung treaty, arranged at the time 
of the Wa.shington conference (1922), Japan on certain condi- 
tions surrendered Tsingtao to China, its influence and interests 
in the Shantung railway were still very strong, as was shown by 
the dispatch of Japanese troops to Chinan in 1928, when the 
Nationalist armies were advancing northward. In contact with 
foreign influences along the two railways, in communication with 
the sea by a canal fed from the local springs and the market for 
one of the richest parts of the great plain, Chinan was much 
affected by western industrial methods, seen especially in 
milling and cotton manufacture. The city was voluntarily opene 
to foreign commerce in 1904, and a large “settlement” grew up 
in the Shang-pu or trading quarter, outside the west gate of t c 
city. Pop. (est. 1936) 472,300. . 

Occupied by Japan from 1937 to 1945, Chinan was captun:“ 
by Communist forces in 1948. , i 

CHINANDEGAy an important city of Nicaragua, Cen 
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America, capital of the department of the same name. It is at any rate perfected, the use of calcined bones in the body of 


mi. N.N.IS. 01 me racinc pon 01 i..onnio, on tUc Facitic rail- 
wiiv: population (1950) 13,146. It is 22 mi. from Lc6n and 
‘ nii. from Managua, the national capital. Chinandega is the cen- 
jrc of the sugar-producing area of Nicaragua and a high grade of 
jiupar is manufactured and exported to the western United States 
and to other Central American countries. Com, rice, i)otatoes, 
vanilla and cotton are also grown. 

Chinandega was partly destroyed by fire during one of the 
bailies of the revolution of 1927 in which American marines and 
aeroplanes took an active part. 

CHINAWARE, a name given to a hard, translucent type of 

potUTV. 

Earthenware is sometimes quite thin, and it is a common 
error not to discriminate between this and the ware which is 
properly called china. 

A simple test for china is its translucency, which allows the 
outline of a finger to be seen if held between a piece of ware and 
the light. 

Another and more accurate test is that of applying red ink to 
the ware under the glaze. If the ink is absorbed, then it is con- 
sidered thal the ware is not china. A portion of the glaze must 
be thoroughly removed before the ink can be applied. 

'fhr actual meaning of “vitrified*’ causes some trouble and the 
f„ll(^\ing is the definition: vitrified pottery is noniwrous; un- 
\ It rifled pottery is porous. Vitrified china has been defined as 
vitrified china is glazed chinaware having a white body 
jiiii hiniied to such a temperature that a dense, practically non- 
u'lsorbrnl body is produced. 

“rr.ai tically” is a much abused Jidverb, and one is left wonder- 
iim whether or not a slightly absorbent ware with a white body 
w.iiilii ])ass as vitrified. 

ronelaiii. which may be regarded as synonymous with china, 
i- uoi t;!sily defined in scientific terms, for several specimens of 
wart* which may be correctly regarded as true porcelain, will 
\;iry in actual composition. 

J. W. Mellor, F.R.S., .said that the mo.st practical definition he 
rcMihi cive is the following: “Porcelain is a body which in moder- 
a:ely thin layers is translucent.” 

CHIEF CENTRES OF PRODUCTION 

Curamercially, the chief centres of production, with intema- 
luiiial importance, arc the potteries of Limoges, Fr., Stafford.shire, 
Kiij: , (Czechoslovakia, Germany (Thuringia and Bavaria) and 
Japan. Copenhagen, Den., produces a very fine china, but this, 
altiiuiiuh sold commercially, is not strictly a competitive produc- 
tion. 

England. — Bone china, the porcelain in which bone ash is 
an important con.stituent, is made almo.st entirely in England, 
and it i.., claimed that it is more durable than the feldspar china 
of the tonlinent of Europe. 

Tlii.^ type of porcelain was introduced by the famous potter 
JoMuh Spode of Stoke-on-Trent in 1799. Alexandre Brogniart, 
i«ncior of the national factory at Sevres, referring to this, said: 
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Progress of a ball of clay on the fotter’s wheel 

produced a better porcelain than any that had yet been 
in England. He endeavoured to equal the soft porcelain 
vr<»s, which his paste closely resembled. He introduced* or 


the ware.’* 

Spode’s formula was later adopted by all the leading manu- 
facturers throughout the five towns in north Staffordshire, and 
also by the Coalport, Derby and Worcester factories. Of the man- 
ufacturers of china in England, the greater part have their factories 
at Longton, one of the five towns mentioned above. 

Japan. — Some of the ware of Japan has a world-wide reputa- 
tion and is distinctly oriental in its decoration; but the Japanese 
rapidly copied western methods, and the decorations of their 
commercial products arc often distinguished from the wares of 
European countries only with difficulty. They realized that in 
order to sell in another country, they must decorate their ware 
to appeal to the taste of the potential buyers. The U.S. proved 
to be the best cu.stomer of Japan for porcelain. 

The cheaper types of china are made in the area of Nagoya, 
but the Imari porcelain (a very high-class product) is produced 
at Arita. Toy tea sets and dolls arc important items in the Japa- 
nese porcelain trade, and the annual production of these wares is 
great. Porcelain insulators are also exported in large quantities, 
and many users of wireless materials will probably have handled 
this particular ware. 

RAW MATERIALS 

The raw materials needed for the manufacture of china are 
china clay or kaolin, china stone, bone and feldspar. {See China 
Clay.) 

China Stone. — This is an important ingredient in the china 
body, and it is mined by in.scrting explosive charges in holes 
drilled by compressed air boring machines. 

The stone has four recognized qualities or grades: hasd purple 
(a white, hard rock with a purple tinge); mild purple (similar 
but softer) ; dry white or soft (a soft white rock) ; buff (similar 
to dry while, but with a slight yellow tinge). 

Silica is the principal constituent, amounting to more than 80% 
in the two purple and the buff varieties, and about 74% in the dry 
wliite. Alumina is the next im()ortant ingredient, amounting to 
about 18% in the dry white and from 7% to 10% in the other 
varieties. The most effective constituents are the alkalies and 
lime which make up the balance of the composition. China stone 
gives the china body its translucency resulting from its feldspar 
content. Its function, hence, is that of a flux. 

Bone Ash. — This, as already stated, is u.sed in the English 
china industiy^ w'hcre the bone china is almost exclusively pro- 
duced. Animal bones are used and, as a result of its vast business 
of cattle rearing and slaughtering, South America is the chief 
source of supply. The bones are calcined and ground to a fine 
powder. 

Feldspars. — ^The feldspars are silica compounds of alumina and 
alkalis (chiefly potash and soda), with small proportions of iron 
oxide, lime and magnesia. Norway is a principal source of sup- 
ply, but large quantities are also found in Czechoslovakia. Can- 
ada is an important feldspar-producing country. 

The Norwegian feldspar is largely used in Europe. The mineral 
is exported both in lump and as a powder. 

MAKING THE WARE 

The Slip* — ^The slip, it should be explained, is the china 
clay and other ingredients mixed with water to a thin consistency. 
Metallic impurities, which would spoil the finished ware, are re- 
moved by a series of magnets, which, in one method, are arranged 
in what is known as a cascade; i,e., the watery mass flows over 
small falls, the metallic parts being retained by the magnets and 
the remainder passing on. As the slip has to pass over a series 
of small falls in cascade fashion, any pieces of metal are certain 
to be extracted. (Prior to this process the various ingredients 
have been weighed and mixed in an agitator known as a blunger.) 

The slip is, of course, loo thin in consistency for moulding 
into ware, and must be made into a firm and plastic condition. 
This is done in a filter press, an appliance used in many trades. 
Briefly, this consists of a number of cloth bags in square frames, 
which are screwed together horizontally, the whole resembling a 
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“square” loaf, cut into slices, but retaining the shape of the loaf. 
By pressure, the surplus water is removed and the clay, now in 
flat slabs, is rolled up and passed on to the “pug mill.” This piece 
of machinery may be likened to the domestic mincer or meat 
grinder. Blades, revolving in a manner popularly known as the 
“spiral,” knead the clay and force it through a circular opening, 
from which it emerges as a huge “sausage.** 

In the pottery industry, as in all other artistic crafts, mechanical 
means cannot effectively replace the dexterity of man or woman. 
The “pug mill,’* e.g., is an admirable method for kneading the clay, 
but it cannot do it so effectively as an experienced pottery worker. 
Such a man would cut a lump of clay into two pieces and bang 
one on to the other, a process which he repeats many times. 
Obviously this is a slower and more expensive method, and cannot 
be used for the cheaper tyiies of ware. 

Throwing. — 'Fhc clay is now ready for making into the ware. 
Everyone has heard of the potter s wheel, but many have prob- 
ably not seen one or have an incorrect impression of this simple 
appliance, which plays such an important part in the making of 
some delightful pieces of pottery. It is not a wheel, as generally 
understood, but a circular, horizontal disc, which revolves at the 
will of the thrower. A ball of clay is thrown on to the “wheel,” 
and then the “thrower,” after getting it into the condition of plas- 
ticity he considers most correct, deftly transforms the ball of 
clay into whatever shape he is proposing to make, by pressing it 
with his fingers as the “wheel” revolves. In this way a symmetri- 
cal form is obtained. The art of the potter is infinite, and it is 
little wonder that his skill in transforming an ugly ball of clay 
into a bowl or vase of beautiful contour has moved poets to 
acclaim his craft. 

For domestic articles, such as cups, the thrower may be aided 
by a mould, which is made of plaster of paris. The inside of the 
mould will correspond to the shape of the outside of the cup. It 
is a simple matter — to the experienced thrower — ^to press the clay 
into the mould until the desired thickness is obtained. The plaster 
of paris absorbs some of the moisture in the clay, which, besides 
contracting, becomes correspondingly harder, and therefore much 
more easily handled by the potter. The cup is then passed on to 
a man who turns (or trims) it on a lathe. The cup, of course, is 
not complete v/ithout a handle, which could not be thrown on the 
wheel. It is therefore “cast,” the clay taking the shape of a plaster 
of paris mould. After trimming, the handle is affixed to the cup 
by dipping the ends in some “slip.” When joining together two 
pieces of clay, it is important to ensure, as far as possible, that 
the percentage of moisture is approximately the same in each, for 
if one is drier than the other, unequal contraction will take place, 
with the result that the two will part company. This is one of the 
many contingencies that the potter has to guard against, and it 
will readily be seen that a large amount of skill and experience 
is necessary for the production of good pottery. 

Turning. — ^This important operation in the manufacture of 
pottery has been mentioned above. It will be obvious that the 
products from the thrower’s hands will need trimming if a smooth 
finish is required. Some potters, particularly those known as 
“artist potters,” who. however, usually work with coarser “bodies” 
(heavier types of clay), like to leave the marks of the thrower’s 
hands, ju.st as some take a pride in Ihe hammer marks on hand- 
wrought silver ware. In commercial production, particularly if 
moulds are used, as mentioned in the previous paragraph, a little 
trimmiJig is necessary. W'heii the ware is moulded, a process that 
will be described later, turning will be an essential operation. 

It must be remembered that the clay, when it reaches the lathe, 
is becoming harder; at this stage it is known as “green hard,” a 
condition which has beim likened to hard cheese, while another 
description is “leather hard.” In such a condition the cup or other 
article can be .shawil or trimmed on a lathe just as a piece of 
w'ood can. Any unevenness can be removed, while, if a “foot” 
for the ware is required thi’^ can be formed by the turner. An 
additional advantage of the lathe is the speed with which the ware 
may be “embossed” with decorations, such as beads, etc. While 
the ware revolves, the turner presses against it a little wheel, 
which has the decoration engraved upon it. in reverse. 


The lathe used for this work resembles in many respects the 
machine used for wood or metal turning. The principal difference 
is the method of bolding the article to be turned. In the pottery 
industry, the ware is placed in a “chum,” a hollow drum that 
grips the piece at about half its length. When the exposed half 
has been finished, the ware is reversed and the process continued. 

In the case of cups, and other ware requiring handles, it wili 
be obvious that the turning must be done before the handle is 
applied. 

Jolleying^Although the methods of the early potter have 
remained almost unaltered in many respects, the large output of 
the modern factories makes it necessary to provide a means where- 
by a more rapid production of ware can be maintained. The 
“jolley” takes the place, to some extent, of the thrower; but man’s 
skill is still needed to ensure the output of good pottery. Again, 
we have a small revolving disk, and on this a mould of the exterior 
of the article to be made is placed. Into this a slab or “bat” of 
clay is thrown. The mould forms one side of the piece of ware 
(the exterior), and the interior is shaped by a “profile” which is 
brought down by a lever and cuts away the clay to the desired 
thickness, the mould on the platform being revolved during the 
process. 

For flat ware, such as plates and saucers, the procedure is 
slightly different. Such pieces are made upside down, the botlSoni 
of the plate, or saucer, being uppermost. The mould in this case 
will furnish the shape of the interior or top of the ware, while 
the profile, which is lowered on to the revolving slab of clay by 
the lever, will form the underside. 

When the piece of ware has been fashioned on this machine, it 
is taken, still on the mould, to a drying chamber. Here the clay 
contracts and the saucer, or whatever it may be, is lifted away and 
passed on for finishing. This means the trimming of the edges 
and smoothing with a flannel and fine sandpaper. It it should be 
a cup, a handle has, of cour.se, to be applied. 

Pressing. — ^This process consists of placing soft clay, which hai 
been beaten out to the required thicl^ess, into plaster of paris 
moulds, which may form one half of the ware. When the halvi ;» 
have been made they are brought together to form the whole, the 
joini.s being finished off. After sufficient water has evaporated, tbc 
ware can be removed, and handles, knobs, feet, or any other p.ir!’) 
which have been fashioned in a like manner, are then attached 

Castings — Many w'ill have a passing acquaintance with this 
process, for the method of casting metals is well known; in the 
pottery industry the “slip” takes the place of the molten mcial. 
The “slip” is poured into plaster of paris moulds, which absorb 
some of the moisture, leaving a layer of clay. When the day is 
of sufficient thickness, the surplus “slip” is poured away, and the 
mould, with its clay lining, is taken to the drying room, where the 
ware contracts and hardens, making it suitable for removing and 
finishing off as in the case of pressed ware. The moulds m.iy form 
only part of the finished article, the remainder being made in other 
moulds. When ready, the pieces from each mould arc joined 
together. It will be seen that casting is similar to pressing, cxcf pt 
that the potter is able to commence with an easily handled ma- 
terial (the “slip”) which, owing to its limpidness or low viscosity, 
rapidly takes the shape of the mould. The process is therefore 
simpler and, consequently, cheaper. It is a method which lendj 
itself admirably to the reproduction of figures and other model en 
ware. 

Mould-Making* — ^Plaster of paris moulds have been irc- 
quently mentioned in the various processes already described, am 
it will be useful to interpose here a brief description of the mak- 
ing of these moulds, as, undoubtedly, it is an important feature m 
modem pottery manufacture. 

Plaster of paris is made from gypsum, a naturally ocrurnnR 
mineral composed of calcium sulphate. Gypsum is hydrated. 
it contains a certain amount of combined water, which cm J 
driven off by heat. When it has been calcined an amorphous 
der is left, known as partially hydrated calcium sulph^ft.*. < 
plaster of paris. , 

This material has a peculiar property in that it swells ^ : 
water is added, forming an absorbent solid, which lends J f ' 
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readily to the fonnation of various shapes by carving, turning on 
the lathe, etc. Every cup, jug, or other piece of ware produced, 
niubt, of course, have had an original from which it is duplicated. 
Tht' original is modelled in clay and is solid, Le., it gives the shape 
of the exterior only. From this model the plaster of Paris mould 
i:, prepared. This is a process that needs special care, for upon the 
niuuld the accuracy of all the reproductions depends. The mould 
inay be in three parts, two halves, forming the sides, and a bottom. 
iToin this mould a duplicate of the original can be produced, and, 
in turn, moulds for reproductions, l^e number of pieces of a 
ntould will depend upon the shape of the article to be made. 

Modelling* — ^As stated above, every piece of ware produced 
niubt have had an original, which may vary from an ordinary tea- 
pot to a dainty shepherdess, or a group of several figures. The 
nioduller’s skill in this matter may be lilUned to that of the artist 
who paints a picture for reproduction. The modeller creates and 
the craftsman copies. 

liut the task is not ended when the modeller has finished his 
work; considerable skill is required to reproduce his work faith- 
fully- When the modeller's work takes the shape of a figure in 
lantiful pose, many moulds have to be made, and the number may 
be ns high as 28. Arms, legs, hands, head and many other parts 
hav(‘ to be moulded separately and then joined to make the figure 
created by the modeller. As the pieces are often hollow, it will 
leadily be seen that great care must be exercised by the man whose 
occupation it is to assemble the various parts, as undue pressure 
on the pieces would cause distortion and the spirit of the model- 
ler’s art would be lost. 

A further difficulty, which affects the modeller, is that allowance 
must be made for contraction. The mould from his model will, of 
course, give a piece of ware corresponding, in its raw state, to 
the original; but when the reproduction has lost its moisture and 
has been further contracted by the firing, the figure (or whatever 
ii may be) will be much smaller. This shrinkage may be as much 
as one-tenth. Obviously the modeller must keep this in mind 
when at work on an original. 

Firing. — ^The processes described have led up to the first firing 
of the ware, when what is known as *'biscuit” is produced. 

The shape of a pottery oven, or kiln, will be familiar, by photo- 
gra})hs and drawings, to many. The huge, bottle-shaped ovens 
arc peculiar to the pottery industry. They are heated by fires 
placed at intervals at the base. Coal is the fuel principally em- 
ployed, but electrically heated ovens have made an appearance, 
while oil and gas have their advocates. On the Continent and in 
the Far East wood often plays an important part in the firing. 

As thousands of pieces of ware may be fired at one time, the 
arrangement in the oven needs special care. It would not, of 
course, be possible just to stack clay cups on top of one another; 
even if they kept in position, the weight on those below would, 
at least, cause distortion. The ware is therefore placed in “sag- 
prs." which are largely fireclay receptacles resembling big cheeses 
ill sliapc. In these the *‘green” ware is placed, separated by ground 
flint, which, owing to its very high melting, or fusing point, will 
not affect the ware in the oven. The “saggars,” when filled, are 
“placed” in the ovens, special care being taken to see that they 
arc perfectly level. As a rule, hollow ware (such as cups) is 
placed at the top of the oven and flat ware (such as plates) at the 
bottom. When filled, the ovens are sealed up and the heating is 
commenced, continuing for about 50 to 60 hours. For the first 
24 hours the firing is slow, i.e., the temperature is not raised un- 
duly, to drive out the moisture. The temperature will then be 
increased until it reaches about 1,300^ C. A necessary precaution 
Is to ensure that the temperature never falls back. This is part 
nf the fireman’s responsibility; be must also know when the 
bring is complete. He has means of testing the rate of progress 
the firing, but the control of the temperature and the length 
time given needs skilful judgment. Very useful pyroscopes for 
tlelermining the proper heat treatment attained in an oven arc 
*^Ploycd frequently. Some are small tetrahedra, called cones, 
compounded from a series of ceramic mixtures. These cones are 
placed in the oven where they may be observed by the fireman. 
^ A certain temperature is reached, depending somewhat on the 


rate of temperature increase, they bend so that the apex gradually 
touches the base. The finishing point of the firing may thus be 
indicated. These pyroscopes are called Seger cones after their 
inventor. Other temperature indicators are Holdcroft’s tbermo- 
scopes. These are small bars supported at their ends in a hori- 
zontal position. When the critical temperature of a bar is reached 
it sags in the middle. The Seger cones and Holdcroft’s thermo- 
scopes are given a variety of numbers, the refractoriness of the 
cone or bar increasing as the numbers go up. Pyrometers, scientific 
instruments for measuring heat, may be employed instead of the 
pyroscopes. When the firing is complete the oven is allowed to 
cool; this takes about the same time as the firing — 50 to 60 hours. 

The biscuit ware, when it leaves the oven, must be translucent, 
and it is the aim of all the makers to obtain a ware with a perfect 
translucent body, free from blemishes. 

Glazing. — ^Wheu the “biscuit” ware produced by the first fir- 
ing has been sorted (for the rejection of any pieces containing 
flaws), and cleaned, it is ready for the “dipper,” the man who 
dips the piece into a tub of glaze. The glaze is made from a va- 
riety of ingredients which, when fused, form what might be termed 
“glass,*’ for the glaze on a piece of china is really a glass. Lead is 
an important ingredient in many glazes and the question of lead 
poisoning has long been a problem in the pottery industry; but 
this is being overcome by the introduction of low-solubility 
glazes. 

It may appear a simple matter to dip a cup into a tub of glaze, 
but here, as in most of the processes through which the ware has 
to pass, the skill of the worker is all important. 

The ware, with its coating of glaze, has now to be fired again, 
when the opaque covering will be rendered translucent. The china 
is arranged in saggars, the round, cheese-shaped, fireclay recep- 
tacles already mentioned, but this time the saggar will be glaz^ 
inside, otherwise trouble would arise owing to absorption. The 
saggars are “placed” or stacked in the oven. This oven is known 
as the “glost” oven, and the man who stacks the saggars contain- 
ing the glazed ware is called a “glost placer.” Before the ware 
reaches the “glost placer” it passes through a drying room and is 
cleaned. Where there are small holes in the ware, in pepper pots, 
for instance, any glaze filling the openings must be entirely 
removed. 

The saggars are arranged in the oven, as in the case of biscuit 
ware, but this time rolls of fireclay are placed between the saggars. 
This clay, by the pressure of the saggar above, effectively pre- 
vents any products of combustion from reaching the glaze, which, 
obviously, would be spoiled. 

Decorating. — In the early days of pottery making, decoration 
was not as we understand it to-day — ^it was confined more to 
shapes than applied colours. Those who are familiar with the 
Greek urns will readily appreciate the beauty of the outlines; but 
in the 20th century pottery is judged more by the decorative 
scheme. Our modem potters do, of course, pay considerable atten- 
tion to shapes; but the general public, with an appetite for colour, 
looks for applied decoration. 

The limitations, and the great skill required by the pottery 
artist, are little known to the average purchaser in a retail estab- 
lishment. Unlike most other decorative processes, the colours, 
especially if under the glaze, have to be subjected to a very hig^ 
temperature for the glaze itself demands this, and therefore many 
pigments are unsuitable, as they would be destroyed by the heat. 
Metallic oxides are used, such as cobalt oxide for blue, uranium 
oxide for yellow, chromium oxide for green, iron oxides for reds 
and reddish browns. 

Underglaze decoration is particularly suitable for household 
ware, as it is indestructible, and cannot be worn off in use. On 
the commoner types of domestic china the design would probably 
be “printed,” a process which is carried out as follows. A copper 
plate is engraved with the design, which is filled with colour mixed 
with oil. Tlie printer cleans off any surplus colour and then applies 
a sheet of tissue paper (which has been water sized) to the plate. 
The copper plate, with the paper above, is then passed through a 
roller press, which causes the decoration to adhere to the paper. 
The tissue is now pressed on to the ware, and on its remold, by 
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soaking in water, the decoration remains behind. The design will 
probably be in outline and this may be filled in by hand, an oper- 
ation cleverly carried out by girls. When the decoration is com- 
plete the next step is to remove the oil, for this would interfere 
with the application of the glaze. To do this the ware is placed 
in a kiln, where it is fired at a low temperature, though a suffi- 
ciently high one to destroy the oil and leave the colour “fixed.” 
The china is now ready for the glaze, and is finished as already de- 
scribed. Hand-painted work can also be done under the glaze— < 
with a limited palette. 

For overglaze decoration a much wider range of colours is 
possible. A flux is added so that the resulting colours arc really 
glasses, although enamels, as they are called in the industry, is 
a better term, which will be readily understood if one thinlu of 
the enamelled ware in jewellers’ shops — not the air-dried enamel 
used by house decorators. 

Many pieces of domestic ware have a gold band or a gold treat- 
ment somewhere in the decoration. This is applied in two forms: 
“best'* gold and “liquid” gold, which is an alloy. The “best” gold 
comes out of the kiln in a dull condition, but can be bumi.shed 
to a bright tone. The “liquid” is bright when it leaves the kiln, 
but it has not the beauty or the wearing qualities of the other. 
There is a type of decoration known as “acid gold.” A design is 
etched on to the glaze with hydrofluoric acid, which eats away the 
glaze unprotected by a “resist.” The etched part may be coated 
with “best” gold, which, after being fired, is burnished, with the 
result that the gold in the depressions formed by the etching re- 
mains dull, while the burnished part is bright. 

The decoration particularly suitable for rapid production is that 
of lithography. Lithographed dc^signs are quite common for the 
cheaper classes of ware, and, while they may not always appeal 
to the critical eye, nevertheless satisfy a large percentage of the 
poj)ulation. 

The design is made up on several stones, one for each colour. 
These colours arc transferred to sheets of paper, so that the com- 
plete decoration is obtained on one sheet. We have now what 
is commonly termed a “transfer.” This is applied to the ware, 
the design remaining after the removal of the paper. The col- 
ours are fired in the enamel kiln. 

A type of decoration that has not been employed to any great 
extent since the 19th century is that obtained by building up 
flowers, in clay, petal by jjetal, on the ware. This calls for 
exceptional skill on the part of the artist. 

Very fine effects are obtained with a process of decoration 
known as “piatc-sur-paLe.” Commercially various designs arc 
modelled in white clay and affixed to the ware. 

THE USES OF CHINA 

Owing to its acid and heat resisting properties china finds a 
Bpiecial use in chemical industries. It will often be found in large 
industrial concerns where cleanliness is of great importance. It 
is even employed in grinding — ^porcelain balls pound materials in 
a cylindrical machine known as a “ball mill.” Porcelain is also 
used for the linings of these mills. 

It is a splendid material for insulating, and consequently is 
much used by the electrical industry. In Central Europe the 
bowls of tobacco pipes are composed of porcelain. 

Its use in domestic ware is well known, while almost everyone 
possesses a dainty figure or some other piece of ornamental por- 
edaia. (See also Pottery and Porcelain; Earthenware.) 

See Emile Bourry, A Treatise on Ceramic Industries (tnuis. from 
the French with some additional notes by Alfred B. Searle), giving 
a complete description of pottery processes; The Manual of Practical 
Potting (ed. Charles F. Binns) ; Rudolf Hainbacb, Pottery Decorating 
(Engluh trans. published) ; William Burton, Porcelain, describing the 
nature, art and manufacture of porcelain; A. Malinovzsky, Ceramics, 
a book for chemists and engincera in the pottery industry; C. F. 
Binns, The Potter* s Craft, for the studio potters, ^ools, etc.; Chas. 
J. Noke and H. J. Plant, Pottery, a small popular book by two men 
well known in the pottery industry; A Text Book for Salespeople 
engaged in ike Retail Section of the Pottery and Glass Tradesp 
written by an expert committee in conjunction with the Education 
Committee of the Pottery and Glass Trades’ Benevolent Institution 
for the guidance of students. (G. CJ 


XTNITED STATES CEnTAWARE 

Barthenware^The tableware made in the United States 
represents to a very large extent a high grade of white earthen- 
ware, also called semi-vitreous or white ware. This product is 
made in 60 potteries and its composition is approximately as fol- 
lows: Ball clay 24%, feldspar 12, china clay or Kaolin 29, flint 
35. The use of American clays has steadily replaced the imported 
materials. The biscuit firing is done at about 2,282** F, pyromet- 
ric cone 9, the glost firing at 2,150*’, cone 5, and the decorating 
firing at 1,330** 5 cone .017. The glaze is invariably a boro-silicate 
of the alkalies, lime, lead and zinc. The operations are practically 
the same which prevail in Staffordshire (England) except that 
both the bisque and the glost firing are carried to a higher tem- 
perature. 

The use of tunnd kilns for all three firings has become veiy ex- 
tensive. Ivory coloured ware is produced in bu^ge quantities and 
this colour is obtained through the use of larger amounts of Ameri- 
can ball clay and the introduction of yellowish firing kaolins. The 
tendency towards the application of vivid coloured glazes is very 
marked at the present time. Considerable under-gh^ decoration 
is applied. The principal centre of the white earthenware industry 
is near East Liverpool, 0 ., including potteries located just across 
the Ohio river, at Newell and Chester, W. Va. Within a short 
distance of East Liverpool factories are operating at Sebnng, 
East Palestine, Minerva, and Carrollton, 0 . Formerly, a consider- 
able quantity of white ware was produced at Trenton, N.J. But 
this activity has diminished to comparatively small operations. 

Vitreous Ware,^ — ^The demand for non-absorbent, vitreous 
table ware for hotels and restaurants has stimulated the American 
potters to develop such a product quite obviously from the semi- 
vitreous type of body through the increase in fluxing material and 
the raising of the bisque firing temperature. Thus, the composi- 
tion of a vitreous body would be as follows: Feldspar 15%, flint 
38, ball day 6, china clay or kaolin 40, whiting x . The biscuit firing 
is carried to cone ii, or about 2,300® F, The resulting product 
shows the “stony” type of vitrification as distinguished from the 
“glassy” structure, possesses great toughne.ss and mechanical 
strength and is translucent but markedly less so than the hard 
fire porcelains of continental Europe and bone china. The proc- 
esses are essentially the same as practised in the earthenware 
manufacture except that, previous to the biscuit firing, the green 
fiat ware is sanded, in whidi operation sand is shaken between the 
individual plates of a bung. The glaze is practically the same as 
that of earthenware though it is fired to a somewhat higher tem- 
perature. Under-glaze decoration is used to a large extent though 
largely confined to lines and plain printing. However, increased 
application is being made of polychrome lithographic transfer, 
dbcalcomania, as the development of the industry extends to the 
production of household china. Over-glaze decoration is also 
applied. The vitreous tableware industry is scattered and fac- 
tories are located at Trenton, N.J., Syracuse, N.Y,, Beaver Falls, 
Ph., New Castle, Pa., Wheeling and. Clarksburg, W.Va., and 
Wellsville, 0 . 

Belleek China.r— There is produced in the United States a 
highly decorated grade of china, known as the Belleek type, which 
is named after a similar porcelain produced in Ireland. This pro- 
duct has attained an international reputation under the name of 
Lenox china. The porcelain is highly translucent, of an ivory 
colour and has a texture well suited for ornate decoration. The 
main flux of the body is a pre-fused, glassy mass, composed of 
feldspar, flint and alkalies. The body thus consists of this flux, 
feldspar, china and ball clay. The biscuit firing temperature is con- 
siderably below the maturing point of the other types of potccr 
lain. The glaze is a very brilliant boro-siUcate of the alkalies, lime, 
lead and zinc. 

The principal production of this type of diina is at Trenton. 
N.J. 

Herd Fire Chinn^— Hard fire china, ftimilRr to the porcelains 
of Austria, Czechoslovakia, France and Germany, with a Ioy 
temperature biscuit and high glost fire, is product only by 
factories and on a compafatively small scale. The body 
is somewhat more silidous than the typical European product 
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Plate I 



STAGES IN THE MANUFACTURE 

^op Mt; Careful welghlns end blending of materlale, an Important atep 
the menufaoture of fine chlneware 

''/> right: Forming a cup in the Jigger. Linen have been thrown In the 
mouidi on the right to ensure uniformity In the finished cups 
('nrr» right: Casting of hollow pieces. Liquid slip— a controlled solution 
water and various minerals In suspension — is poured into a plaster 


OF POTTERY AND CHINAWARE 

mould. Capillary attraction draws moisture to mould, forming a solid 
wall of clay on the Inside of the mould 
Bottom Mt: Cup handles are cast on ‘'trees*' for easy removal from the 
mould. They are trimmed and finished before being attached to oups 
Borrom right: Handles being Joined to oups after being dipped In an ad. 
hesive solution of clays 


Plate II 
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Top Mt: Dipping cupi Into tub* of glazo. a procei* to which all china for 
domestic purpose* I* *ubjeeted. This glaze after firing In a kiln makes 
an extremely hard and durable finish . , « . 

Top right: A “sagger” In which glazed ware Is being arranged for firing. 
The pieces are packed separately, extreme care being taken that no mark 
Is left on the glaze ^ 

Contro Mt: Kiln fireman removing oar of ware from firing kiln 


FIRING AND DECORATING I I* placed 

Centre right: Applying decalcomanta decoration tmoothly 

over previously applied varnish and rubbed to decora- 

Bottom Mt: Liner applying gold or other colours to ware 

Bottom right: Final firing In electric kiln to burn decoration I"*® 



CHINCHA ISLANDS— CHINDE 


555 


v^'hich has approximately the composition: Kaolin, 50%, feldspar, 

and flint, 25%. The glost firing temperature is somewhat 
lower than that of European practice, being close to 2,410® F., or 
cone 12. There are indications that a considerable expansion in 
the production of hard Arc porcelain is to be looked for in the 
near future. Laboratory and technical porcelain is being pro- 
dured by two factories. 

ITie subject of high fire porcelain cannot be dismissed without 
referring to an American development which works with exceed- 
ingly high temperatures. Through the introduction of synthetic 
mixtures or of natural minerals of the sillimanite group which 
have the general composition, Al203Si02, aluminous porcelains are 
produced which show remarkable mechanical strength and re- 
sistance to thermal shock. These properties are associated wdth 
the development within the fired body, of a crystalline compound, 
inullile, which has the composition, 3Al2032Si62. This compound 
is formed in all porcelains but in these special bodies, through 
the deliberate exclusion of nearly all cr>*stalline silica and its re- 
placement by the aluminum silicate just referred to, a large pro- 
portion of the mass consists of mullite. The porcelains are fired 
:it temperatures between 2,650-3,000® F., cones 17 to 30. The 
dense cry’stalline structure and low thermal expansion are re- 
sf)unsiblc for the high mechanical strength and resistance to 
thermal shock. This type of porcelain is marketed in the form of 
insulators for spark plugs and other electrical purposes, laboratory 
and technical ware, special refractories, etc. Products of this kind 
are known on the market as sillimanite porcelain. 

Bone china, as made in England, is produced in the U.S. only 
in small quantities, because of the lack of the specially skilled and 
trained workers required in its manufacture. (A. V. B.) 

CHINCHA ISLANDS, 14 or more small islands in the Pa- 
rihe ocean, about 12 mi. from the coast of Peru, to which country 
they belong, opposite the town of Pisco, and 106 mi, from Callao, 

T 3S'S., 76® 28' W. The largest of the group, known as the North 
Idand or Isla del Norte, is only four-fifths of a mile in length, 
and about a third in breadth. They are of granitic formation 
and rise from the sea in precipitous cliffs, worn into countless 
caves and hollows. Their highest points attain an elevation of 113 
ft. Tile islands have yielded a few remains of the Chincha In- 
dians They were formerly noted for vast deposits of guano, and 
it's export was begun by the Peruvian government in 1840, The 
supydv, however, wa.s exhausted in 1874. In 1853-54 the Chincha 
island.s were the chief object in a contest known as the Guano 
war between President Echenique and General Castilla; and in 
Afiril 1864 they were seized by the Spani.sh rear admiral, Pinz6n, 
in order to bring the Peruvian government to apologize for its 
treatment of Spanish immigrants. The government enforces 
strong regulations for the protection of the sea birds, and repairs 
the cliffs with cement as needed to ensure the continuance of guano 
deposits. 

CHINCH BUG, a North American hetcropterous insect 
(Bltssus leucopterus) occurring in most parts of the United 
Stales, bin particularly destructive to grain crops in the valleys 
of the Mississippi, Missouri and Ohio rivers. It is a most de- 
structive native insect, and has frequently damaged crops to the 
extent of many million dollars in a single year. It was first 
noticed in North Carolina, at the close of the Revolutionary War, 
Was first described and named by Thomas Say in 1831, and with 
the growth of agriculture in the middle west, soon became a pest 
of the first importance. By X871 it had damaged the wheat, oat 
and barley crops of several midwestern states to the estimated 
amount of $30,000,000, The loss in 1887 to maize, wheat and oats 
Was estimated at $79,000,000. Federally supported and organized 
programs, conducted to protect crops from the insects, have been 
successful. In one year, for instance, it was estimated that 
through a combined federal and state expenditure of $1,212,776 
m a co-oyierative effort to control the chinch bug, at least $25,500,- 
^ worth of com was saved from destruction. 

Originally the chinch bug fed upon wild grasses, but when the 
cultivation of wheat reached its native haunts it multiplied 
cuomiously. It is a small black and white insect, about i in. long. 
®ud when full grown bi? a long-winged and a short-winged form. 


The adult bugs hibernate in sheltered places, usually clustering 
about the roots and bases of grassy plants. In the spring they 
lay their eggs behind the lower blades of the grain or in the 
ground around the plants. 

The young, when hatched, arc bright red in colour, and begin 
at once to suck the sap of the plants. They grow rather rapidly 
and shed their skins five times, the adult being the sixth stage. 
(See fig. 6 under Hkmiptkra.) By the time the majority are full 
grown, or even before, the wheat has become too hard to suck, or 
harvest begins, and they are then compelled to migrate in search of 
food. The cropping systems prevalent in the middle west at once 
offer new sources of food. 

In seasons of abundance the bugs march in throngs from the 
wheat to the maize. The full-grown individuals do not generally 
take wing, but walk along the ground. Occasionally, however, at 
this time they take wing and scatter. There is generally a second 
generation on maize, the adults appearing in the autumn and 
flying back to their winter quarters at the roots of wild grasses or 
other sheltered places. The chinch bug is most susceptible to 
weather conditions, and with wet weather in the late spring and 
toward the end of July the young are either destroy^ by the 
water or develop an epidemic fungous disease. 

In dry weather, however, they flourish. Seasons in which they 
occur in great numbers are rarely con.secutive. Outbreaks have 
lasted for two or three years, but, in the same locality, years of 
abundance are apt to be separated. Serious damage may be 
obviated by proper cropping of farms, reducing the acreage of 
small grains and using the land for immune crops. Resistant 
varieties of grains have also been found. 

At the time of migration, millions may be destroyed by bar- 
riers of various kinds, including ditches, and lines of coal tar, 
creosote or gas tar, or creosoted paper fences. 


See Farmers* Bulletin No. 1780, U.S. dept, of agriculture; and 
iowa Extension Circular No. 213. (L. O. H.; X.) 

CHINCHILLA, a small gray hopping rodent {ChinchiUa 
lanigera)^ the size of a squirrel, inhabiting the eastern slopes of 
the Andes in Chile and Bolivia, at altitudes between 8,00a and 
12,000 ft. It typifies not only the genus Chinchilla, but the family 
Chinchillidae {see Rodentia). The chinchilla is about 10 in. in 
length, exclusive of the long tail, and in the form of its head some- 
what resembles a rabbit. It is covered with a dense soft fur of 
a delicate French gray, darkly mottled on the upper surface and 
dusky white beneath, the cars being long, broad and thinly 
covered with hair. Chinchillas live in burrows. They associate 
in communities, forming their burrows among loose rocks, and 
coming out to feed in the early morning and toward sunset. They 
feed on roots and grasses, and when eating they sit on their 
haunches, holding their food in their forepaws. The fur (9.V.) of 

this rodent was prized by the 
ancient Peruvians, and the skins 
are exported in numbers to the 
markets, where they are made 
into muffs, tippets and trim- 
mings. That chinchillas have not 
under such circumstances be- 
come extinct is owing to their 
fecundity, the female producing 
five or six young twice a year. 
The Peruvian chinchilla (C. 
brevicaudata) is larger, with 
relatively shorter ears and taxi; 
while still larger species constitute the genus Lagidium, ranging 
from the .Andes to Patagonia, and distinguished by having four in 
place of five front toes, more pointed ears, and a somewhat 
different skull. (See also Viscacha.) 

CHINDE, a town of I'ortuguese East Africa and the seat of a 
distnet in the province of Zambezia, is situated at the mouth of 
the Chinde branch of the Zambezi river in t8 ® 40' S., 36° 30' E. 
Pop. (1936) was 3,894, of which some 150 were Europeans. 
Chinde, having superseded Quelimane, is the chief port for the 
Zambezi valley and the starting point for river traffic to the in- 
terior (to Tete and Sena). The harbour, which at high water has 
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a depth of i8 to xg ft., has remamed undeveloped, serving prima- 
rily the lower Zambezi valley where sugar, cotton, ground-nuts 
and sisal are grown. A slip serves the stem-wheel river steamers 
which connect with the steamers visiting the port and ply up and 
down the river to Chindio and Tete. After the completion of the 
railroad from Beira to Tete and British Nyasaland in 1939, it lost 
much of its former importance which depended largdy on the 
shipping to the British protectorate. 

Unlike most Portuguese towns in East Africa, Chinde is a new 
settlement owing its origin to the discovery by D. J. Rankin in 
1888 that the CMnde branch of the Zambezi was navigable from 
the ocean. In 1891 the British government leased a British con- 
cession of 20 ac. in order to permit storage and the entry of duty- 
free goods destined for Nyasaland. When, in 1923, following the 
opening of the Bcira-Chindio in 1922, the concession ceased to 
exist, Chinde’s commercial decline began. Previous to this the 
town was almost completely destroyed by a cyclone on Feb. 24, 
X922, at which time more than 100 persons were kiUed. 

llie climate of Chinde is tropical and during the southern win- 
ter rather healthful; during the rainy season, which lasts from 
Dec. to March, it is unpleasant, particularly on account of the 
prevalence of malaria. Rainfall is rather heavy (about 58 in. an- 
nually), contributing to erosion, which makes Uie continual recon- 
struction of Chinde’s buildings necessary. (H. A. Wv.) 

CHINDWIN, river of Burma, the largest ti%utary of the 
Irirawaddy, called Ningthi by the Manipuris. It is form^ by the 
junction of the Tanai, the Tawan and the Tar6n or Turong, but 
there is doubt as to which is the main stream. The Tanai rises on 
the Shwedaung-gyi peak of the Kum6n range, 12 m. N. of Mo- 
gaung, and flows due north until it reaches the Hukawng valley, 
when it turns to the west and meets the Tardn or Turong river. 
The last-named flows into the Hukawng valley from the north. Its 
sources are in the hills to the south of Sadiya, rising from 10,000 
to 11,000 ft. above sea-level. It flows in a general east to west 
direction as far as its junction with the Loglai. It then turns 
south and breaks into the Hukawng valley a few miles north of 
Saraw and meets the Tanai about 10 m. above Kintaw village. 
Below the Hukawng valley the Chindwin is interrupted at several 
places by falls or transverse reefs. At Haksa goods have to be 
transhipped from large boats to canoes. Not far l)elow this the 
Uyu river comes in on the left bank at Homalin, and from this 
point downwards steamers ply for the greater part of the year. 
The Uyu flows through a well-cultivated valley, and during the 
rainy season it is navigable for a distance of 150 m. from its 
mouth by steamers of light draught. Below Kindat, the only 
considerable affluent of the Chindwin is the Myit-tha, which 
drains the Chin hills. The Chindwin rises considerably during the 
rains, but in March and April is so shallow in places that naviga- 
tion is difflcult even for small steam launches. Whirlpools, nar- 
rows and sandbanks also cause great trouble. The extreme out- 
lets of the liver are 22 m. apart, the interval forming a suc- 
cession of long, low, partially populated islands. The most 
southerly mouth of the Chindwin is, according to tradition, an 
artificial channel, cut by one of the kings of Pagan. It was choked 
up for many centuries, until in 1824 it was opened out by an 
exceptional flood. 

/CHINDWIN, UPPER and LOWER, two districts in the 
north-west border division of Burma. Upper Chindwin has an 
area of 16,037 square miles. Pop. (1941), 209,575. Lower Chind- 
win has an area of 3480 square miles. Pop. 427,340. For further 
details see Burma. 

CHINESE ARCHITECTURE. The art of building in 
China has always been closely dependent on the intimate feeling 
of the Chinese people for the signiflcance and beauty of nature. 
They arranged their l)uildings with special regard to the “spirits of 
earth, water and air/’ their ambition being not to dominate nature 
by their creations, as Westerners mostly do, hut to co-operate with 
it, so as to reach a perfect harmony or order of the .same kind as 
that which is reflected in the creations of nature. It was less the 
outward forms that interested them than the inner meaning, the 
underlying creative forces. This is most evident in the arrange- 
ment of some of the great tombs and shrines or in open-air altars 


dedicated to the divinities of heaven and earth. But it is also 
reflected in profane buildings such as the imperial palaces, which 
were planned and built according to sidereal or cosmological con- 
siderations. This appears even from the name used for the preseiu 
and some earlier imperial palaces: Tzu Chin Ch’eng, the so-called 
Purple (or Violet) Forbidden City, of astronomical origin: the 
Heavenly Lord or Ruler Above was supposed to occupy a circum- 
polar constellation composed of 
15 stars called the Purple Pro- 
tected Enclosure, and as this 
was situated in the centre of the 
celestial world, so was the palace 
of the emperor, the human repre- 
sentative of the highest divine 
principle, supposed to be in the 
middle of the human world. 

The general arrangement and 
planning of the Chinese buildings 
have indeed very little in common 
with such artistic points of view 
as have been applied in Western 
architecture; they result rather 
from religious and philosophical 
ideas which have their roots in 
most ancient traditions. This ac- 
counts also for the uniformity, not 
to say monotony, of early Chinese 
architecture. The principles of 
construction have remained the 
same during many centuries, as 
have also the plans of the temples 
and palaces. The modifications 
of style which have been intro- 
duced are of comparatively small 
importance. It thus becomes pos- 
sible to draw some conclusions 
from relatively late examples 
about the earlier buildings, which 
unfortunately are practically all destroyed; the wooden material 
has poorly withstood the ravages of Are and warfare, and the 
people have never made any serious efforts to protect their old 
buildings. It was mainly for the dead that the Chinese created 
more permanent abodes, and thus the tombs are the most ancient 
architectural monuments still existing in China. Besides these 
there are some cave temples hollowed out in the mountain sides 
and a few stone and brick pagodas of early date which will be men- 
tioned later. 

The Walls of Chinai^The earliest architectural monument 
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above the soil in China is the “Great Wall,” a massive fortification 
running along the northern and north-western frontier of the coun- 
try. It was erected by the great Emperor Ch% Shih Huang Ti 
shortly after he had reunited the different parts of the country into 
an empire (228 b.c.). No doubt minor parts of such a wall had 
existed before his time, but he planned his defence against lh« 
nomadic tribes on a very much larger scale than had any previous 
ruler. It is stated that nearly 750km. of the wall were built during 
his reign. Whatever truth this statement may contain, the fact 
remains that he laid the foundation of one of the world’s grandest 
constructions, which, after many enlargements and restorations in 
the course of time, is still of great importance. The structure 
character of the wall is quite simple. It is built mainly of carm 
and stone, varies in height between 6 and 10 metres and is mostly 
covered by a coating of bricks. On the ridge of the wall runs a 
passage three or four metres wide between crenellated p^apets, 
and at regular intervals square watchtowers rise above tlw ® 
which fires were lighted as soon as any danger was sight^ 
spile of this uniformity, the wall is intimately connected with 
landscape, rising in many parts almost like one of nature s 0 
creations, accentuating the sharp ri<^es of the mountain chains a 
winding according to the undulations of the ground. It »s ^ 
greatest and most monumental expression of the absolute 
the Chinese in walls. 




CHINESE ARCHITECTURE 


SS7 


Walls, walls and yet again walls, form the framework of every 
Chinese city. They surround it, they divide it into lots and com- 
pounds, they mark more than any other structures the basic fea- 
tures of the Chinese communities. There is no real city in China 
without a surrounding wall, a condition which indeed is expressed 
[)V the fact that the Chinese used the same word ch'eng for a city 
and a city wall; there is no such thing as a city without a wall. It 
ia just as inconceivable as a house without a roof. These walls 
belong not only to the provincial capitals or other large cities but 
to every community, even to small towns and villages. There is 
hardly a village of any age or size in northern China which has 
not at least a mud wall or remains of a wall around its hut.s and 
stables. No matter how poor and inconspicuous the place, how- 
ever miserable the mud house, however useless the ruined temples, 
htmr\ er dirty and ditch-like the sunken roads, the walls are still 
ihrrc and as a rule kept in better condition than any other build- 
nip. Many a city in north-western China which has been partly 
(Icniolished by wars and famine and fire and where no hou.se is 
lei I standing and no human being lives, still retains its crenellated 
with their gates and watchtowers. These bare brick walls 
wj h bastions and towers, sometimes rising over a moat or again 
Minply from the open level ground where the view of the far dis- 
mikc is unblocked by buildings, often tell more of the ancient 
jrn.«!ncs.s of the city than the houses or temples. Even when such 
walls are not of a very early date (hardly any walls now 
...auding are older than the Ming dynasty; they are nevcrthele.ss 
aiuitni -looking with their battered brickwork and broken battle- 
imiits. Repairs and rebuildings have done little to refashion them 
or n» change their proportions. Before the brick walls there were 
ramparts round a good many of the cities and towns as still may 
iiv seen at some out-of-the-way places; before the towns were 
!)uilr there were villages or camps 
nf mud and straw huts sur- 
rounded by fences or ramparts of 
a temporary character. 

Types and Construction of 
Buildings. — Whether the build- 
ings were imperial tombs, Bud- 
temples or memorial shrines 
(ledicaied to great philosophers 
or on the other hand, of a pro- 
I'.inc nature, such as imperial pal- 
nu . dwelling-houses or adminis- 
:r.i!i(ui offices, all were arranged 
v\i'hin walls and in closed 
(oinpouiuis according to similar 
principles. Characteristic of all 
thise extensive compounds is the 
dr,ir development of a main 
fentral axis running from north 
«•) >()uih. The principal buildings, 
iluir courts and gateways are all 
f'Ii« etl in a row, one behind the 
while the secondary build- 
are arranged at the sidesof the 
‘•nun yards, the facades, the doors 
•uid the gates of the principal 
Imiklmgs all facing south, an ori- 
entation which evidently was 
^wsed on religious traditions. It 
not by adding to the height of 
the buildings but by joining more courts to the compounds that 
these architectural compositions could be enlarged. There are 
pTinces* palaces in Peking which have as many as 20 courtyards and 
of the large temples or monasteries have a still larger number 
Mich units. As each compound is enclosed by a high wall it is 
tluite impossible to obtain any idea of the arrangements from the 
and at the larger palaces the different courtyards are also 
^hvifled the one from the other by secondary walls with decorative 
wteways. The courts vary in size and the streets follow along 
^hc walls. Through such an arrangement the inner portions 
® the Purple Forbidden City of Peking became almost labyrin- 
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thine. 

The types of the principal buildings also remain the same, inde- 
pendently of their use as temples, palaces or dwelling-houses. The 
most common among these types is the hall, tien^ i.e., an oblong, 
rectangular room, usually divided by rows of round pillars or col- 
umns into three or more naves of which the foremost is usually 
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arranged as an open portico ; in other cases the open colonnade is 
continued all around the building. The interior is, as a rule, lighted 
by small windows placed quite low, but exceptionally there may 
be a second row' of windows, giving a brighter effect; these are 
at a higher level. Very important for the decorative effect of the 
buildings is the broad substructure, the terrace and the far pro- 
jecting roof. When the substructure is made higher, a so-cdled 
t'ai is created. i,e., a shorter hall or a centralized building in two 
storeys on a high terrace with battered walls. Such fai are often 
mentioned in the old descriptions of palaces and cities. They seem 
to have l)ccn quite common since earliest times. In the Forbidden 
City of Peking this type of building is beautifully developed at 
the outer gates as, for instance Wu Men, where the great pavilion 
rises 011 a monumental terrace. Other characteristic examples of 
t'ai are the drum and bell towers which rise in the centre of many 
of the old cities in northern China, but similar buildings have also 
been used as slorchou.'^es, watchtowers and observatorie.s. The 
general name for larger, many storeyed buildings is lou, a name 
which, how’cver, is not used f(»r the pagodas, whereas small build- 
ings of two or more sforeys often are called ko, and the open .small 
pavilions t'ing. Furthermore, one finds in some of the palatial 
compounds as w'cll as at many private dwelling-houses, particularly 
where they are connected with gardens, so-called lang, i.e., long 
open galleries which serve to connect larger buildings. 

Considering the most common Chinese buildings such as the 
tifn, the t'ai and the t'tng in their entirety, we may be struck by 
the fact that the main body of the structures appears much less 
than in Western buildings. It is, figuratively spealdng, pushed into 
the background by the broad terrace and the far projecting roof 
which throws a broad shadow over the facade. These two elements 
arc of the greatest importance for the general effect of the struc- 
ture. The terrace may be developed in various steps and provided 
with marble balustrades and decorative staircases, as, for instance, 
at the imperial palace and many large temples, or it may be simply 
a Slone-lined substructure with one or two steps; but it always 
contributes to lift the building and to form a kind of counterbal- 
ance to the projecting roof. It is, however, at the that the 
substructures become of greatest importance. They may reach a 
height of 10 or 12 metres and be covered by a ball or pavilion of 
towcr-Iike effect. 

The buildings which rise on the terraces are made of wood; their 
structural frame is pure carpenters* work. The walls may look 
ma.ssive and appear to support the roof but, practically speaking, 
they have no structural imiwrtancc. They are simply filled with 
brick or clay between the supporting columns. In the larger build- 
ings the outer wall on the facades is usually not placed in the fore- 
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most row of columns but this is reserved as an open gallery. In 
some instances the portico is double, in other cases it is reduced to 
a few in ter columns in the middle. The building thus consists of a 
nave and aisles some of which might be completely or partly 
divided by filled-in walls, by which various rooms are created 
which indeed may be quite freely increased or decreased, 
the middle one being, as a rule, the broadest. The inter- 
vals between the columns are 
on the whole quite wide, and 
sometimes it happens that .some 
columns arc excluded in the 
miilst of the building in order 
to create more free .space. 

But the Chinese hall is not a 
longitudinal structure like the 
Greek temples (which also 
originally were built of wood); 
it expands transversally to the 
central axis which is indicated i — 

by the entrance door on the mid- 
dle of the facade. The two short construction according 

sides with the gables serve ™ 

no other purpose than to end the hall; they have no decorative 
importance and no such emphasis as in the classic temples; some- 
times they are hardly meant to be seen. The side walls may pro- 
ject as a kind of ante-room to the portico or the corners may be 
accentuated by columns. The Chinese builders were never so par- 
ticular or consistent in the placing of the columns as the clas.sical 
architects. They employed a material which allowed greater free- 
dom than the marble beams and they yielded less to purely artistic 
considerations than to practical wants. The beauty and strength of 
their architecture de^Knid mainly on the logical clearness of the 
constructive framework. 

This comparative freedom in the placing of the columns i.*i ren- 
dered po.ssiblc also by the fact that they are not supporting posts 
as in the classical buildings. They are not provided with capitals 
and they do not supix)rt the entablature, but they are tied both 
longitudinally and transversally by beam.s which may cut into, 
or run through, the posts. The ends of the transverse bt;ams often 
project in front of the columns, and the longitudinal beams form 
a kind of architrave which keeps the outer colonnade together. In 
larger buildings of comparatively late periods brackets or canti- 
levers are sometimes introduced on the columns below the tic 
beams but the real bracketing system which serves to support the 
eaves of the roof is situated above these. The roof brackets are, 
in their simplest form, two-armed and project in the earlier build- 
ings only from the heads of the columns; but in the later buildings 
they become manifolded and arc placed on the beams as well as on 
the posts, sometimes so close together that they create the impres- 
sion of a cornice. It is mainly in the modifications of the bracket- 
ing system that one may trace an evolution of Chinese architec- 
ture. 

The constructive system demanded that the buildings should be 
developed horizontally rather than vertically. Nevertheless, many 
of the large halls arc erected in two storeys, though the second is 
often nothing more than a decorative superstructure without floor 
or windows. The lower storey forms a kind of outer compartment 
to the building and is covered by a lean-to shed roof while the main 
span or saddle roof covers the central portion of the building which 
rises to a greater height. Sometimes there is a coffered or {minted 
ceiling over this portion but more often, particularly in the tem- 
ples, the trusses and beams of the roof construction are left 
entirely uncovered. 

Roofs,— li is evident that the development of the roof on the 
Chinese huilding.s is clo.sely connected with the placing of the en- 
trance door. This is not to be found on the short (gable) ends of 
the building but in the middle of the southern faqade, which usu- 
ally has also a free-standing row of columns. Most of the imi:x)r- 
tant buildings are indeed placed so that they can he appreciated 
only in full-front view, and their peculiar decorative effect thus 
becomes dominated by the broad high-towering roof. Whatever 
the original reason for this particular kind of roof may have been. 



it was gradually more and more developed from a decorative point 
of view. The builders may have felt the need of modifying the 
impression of weight and breadth, inevitably adhering to the enor- 
mous roof masses, and this was most successfully done by curving 
the sides and accentuating the tension and rhythm of the rising 
lines. This tendency becomes perhaps more evident in minor deco- 
rative buildings such as pavilions and pagodas, not to speak of 
small ornamental works in clay and metal on which the roof 
appears almost as a crown. The common dwelling-houses in north- 
ern China have, on the contrary, much smaller and less curving 
roofs and, if we may judge from reproductions of earlier buildings, 
such as the reliefs from the Han tombs in Shantung and some 
small clay models dating from the Han and W'ci dynasties, it seems 
that the cur\Td roof was then not very far developed. In the Tang 
time (7th to 9th century) the characteristic shape of the roof was, 
however, fully developed. 

It is possible that the origin of the far projecting and strongly 
curved roof may be looked for in primitive thatch-covered huts of 
a kind similar to those which still are to he seen on the Indo- 
Chinese islands. If so, it would flrst have been introduced in 
southern China (where indeed the curving and projecting root 
always was more strongly developed than in (he north), and later 
on, when the whole country became more of a cultural unit, mthe 
northern provinces. W'hen the Chinese once had realized the Vine 
decorative effect of these roofs, they developed them frcrly ai the 
cxjx‘nse of the main body of the building. The larger the roofs, 
the stronger becomes the effect of shade under the eaves and tm* 
more they seem to be disengaged from the supporting framework 
and to soar in the air. In many instances the roofs crown the 
building rather than cover it, and their decorative ornamentation 
with figures and animals on the ridges and on the comer ribs serve 
also to strengthen the impression of a decorative superstructure 

W’hen the building has a roof in two storeys the lower one is a 
lean-lo shed roof ; the upper one, a span-roof — ^but the gables of 
this do not reach down to the eaves: they arc cut at one-hali or 
three-fourths of their height. This peculiar combination of the 
gabled and the hipped-roof is vcr>’ common both in China and in 
Japan, but there are also buildings with complete hip-roofs sloping 
to all four sides. This is, according to the Chinese, the finest form 
It is to be found on ceremonial edifices such as the big central kill 
Tai Ho Tien in the Forbidden City, Peking, and some of the .su- 
rificial halls at the imperial tombs. 

Buildings consisting of two superimposed halls have been in use 
since very early days, as may be seen on some reliefs of \hv llan 
dynasty, and they are also mentioned in many of the old descrip- 
tions of the imperial palaces, where such buildings somctinies were 
connected by flying bridges. Very characteristic and well-devcl 
oped examples of this type of structure are still to he seen at Yung 
Ho Kung (the Yellow Temple) in Peking, which was erected in the 
17th century as an impierial residence but afterwards consccratt'd 
as a Llama temple. Later Llamaistic buildings (from the Cb’ien 
Lung era) show at times an even further development in height, a.^ 
for instance the Yu Hua Ko, a temple standing at the north-west- 
ern corner of the Forbidden City. In southern China the distribu- 
tion of storeys seems to have been still freer; there are large tem- 
ples in Suchow with three superimpo.s€d halls and other more cen- 
tralized structures built in the same way, which indeed may be 
called towers, particularly if they arc placed on terraces. The con- 
structive framework of the main roof consists generally of various 
beams arranged step-wise one above the other and supporting on 
their ends the purlins (q.v.). In smaller buildings all the trans- 
versal beams may be supported by columns which increase m 
length towards the middle of the room, the central one reaching up 
to the main ridge. It is, however, more common that ()nly the lo>^- 
est or the two lower beams rest directly on pillars, while the uppe 
ones are carried by brackets and small posts rising from the lo^ 
beams. The purlins laid on these supports are arranged ra 
clostdy, so that the rafters may be stretched in curves, the 
ing ones being spliced and bent upwards. The wcll-developecl s. - 
tem of brackets and cantilevers which support this ^ 

of the roof will he specially discussed later because it is in , j. 
one may follow the development and decay of Qunese a 
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tpcturc. 

The outer aspect of the roof is determined bv the alternatively 
convex and concave tiles and the strongly accentuated comer 
ridpes which curve at the ends in a kind of snout and often are 
provided with series of fantastic human and animal figures, called 
k'uri lung tzu. The main ridge-post is very high and decorated at 
both ends with a kind of fish-tailed owl, called ch'ih wen, which 



bracketing system from a pavilion at the CONFUCIUS TEMPLE IN 

CHUFli. YUAN PERIOD 


had a symbolic significance and served to protect the building 
against fire and other calamities. On ordinary buildings the roof 
tileb arc of unglazed, lightly baked grey clay, but on the present 
imperial buildings all the roofs are laid with yellow glazed tiles, 
^'hiic some of the temples and smaller buildings erected for various 
nu'iiibcrs of the imperial family have deeivbluc roof tiles. Green 
liii's are sometimes used on pavilions, gates and walls. 

The columns as well as the fiiled-in walls between them have 
Ui>iKiliy a warm vermilion tone which becomes most beautiful 
when softened by dampness and dust. 'Ihe beams and the brackets 
lulow the caves arc painted with conventionalized flower orna- 
niL’iitii in blue and green, sometimes with white contours. The door 
of more important buildings are provided with ornaments in 
guld, l)ut their upper part serves as window's and is fitted only with 
open latiice-work. On the whole it seems as if later times had tried 
to by decorative elaboration whatever of constructive signif- 
icance and beauty had been lost. 

Minor Pavilions and Ca/ewuyx.— Besides the longitudinal halls 
in right angle to the central axis, indicated by the entrance door, 
there are more centralized structures on a quadrangular, polygonal 
or round plan, ye,, pavilions or towers, which may be more than 
two storeys high. The most primitive type of pavilion is a square 
hut with cortier posts which carry a flat or tent-shaped roof. Such 
pavilions are often seen in pictures representing famous philoso- 
phers meditating on nature. Unless they arc quite open the walls 
nwy be made of bamboo or basket-work. The more elaborate pa- 
vilions on a polygonal or round plan developed in connection with 
the Chinese garden and have been abundantly used in the imperial 
parks since early times. Such kiosks, tea-houses and pavilions were 
pbii'd on spots with historical associations or on hiUs or promon- 
tories where the view was particularly beautiful. Their shape ^d 
style were developed writh a view to the rockeries and the growing 
frees; how well they fitted into such surroundings may still be seen 
tn the wonderful gardens around the sea palaces in Peking. These 
small pavilions, half hidden between the trees, cUnging on the 
roLlts or rising on stones out of the mirroring water, often give us 
a more vivid and immediate impression of the charm and natural- 
*rcss of Chinese architecture t ha n the larger buildings. It was also 
pro-eminently through such small decorative structures that Chi- 
architecture became known and appreciated in the i8th 
‘Century in Europe. 

the larger pavilions the roofs arc usually divided into two 
fee storeys, thus adding greatly to the picturesque effect of 
building, particularly when it is erected on a polygonal plan 


which gives it a number of projecting comer snouts. Beautiful 
examples of this kind of pavilion may be seen at the “Coal Hill” 
in Peking as well as in Pei Hai and other imperial parks. They 
have no walls, simply open colonnades supporting the roof which 
may give the impression of hovering in the air. When the portions 
between the successive roofs are enlarged and provided with bal- 
conies or colonnades the pavilion becomes a real tower, such as 
for instance the Fo Hsiang Ko (Buddha’s Perfume Tower), which 
rises above the lake at the Summer palace. 

Related to the pavilions by their open decorative effect, yet 
forming an architectural group of their own, are the p*ai lou, i.e., 
free-standing gateways with three or more openings, which span 
the streets in many Chinese cities or mark the entrance to some 
sacred precincts, such as tomb or temple areas. The object of 
their erection was often to commemorate some outstanding local 
character or some important event in the history of the place or 
simply to mark a spot notable for its beauty or its sacredness. The 
earliest p*ai lou were, no doubt, simply large gateways made of 
wood and provided with inscribed tablets. These could easily be 
developed into more important structures by adding at the sides 
more posts and gateways, and they were soon executed in stone as 
well as in wood. From an architectural point of view they may be 
divided into two principal groups: the one consisting of p*ai lou 
with very tall side posts reaching above the transversal beams 
(which may be covered by small roofs); the other, of p^ai lou 
with shorter side posts covered by the roofs, so that the whole 
gateway has more likeness to a faqade or an open flat pavilion. 
The supporting masts, which may be 4 or 8 or x 2 according to the 
size and importance of the structure, are placed on stone plinths, 
sometimes decorated with lions, and tied together not only by 
cross-beams in two or three horizontal rows, but also by carved or 
painted panels or, in the case of stone p*ai lou, by flat slabs deco- 
rated with reliefs. Over each one of the openings is a separate small 
span-roof resting on brackets and usually covered with glazed pan- 
tiles. The p*ai lou thus contain some of the most characteristic 
features of traditional Chinese architecture, viz., the supporting 
posts, the curving saddle-roofs on double or triple rows of brack- 
ets, and the carved or painted friezes. They are essentially wooden 
structures. The whole character of these buildings as well as their 
decoration has been developed with a view to the special require- 
ments of the material, but that has not prevented the Chinese from 



executing the same type of structure also in brick and in stone. 
The largest among them stand at the Ming tombs near Nankow 
and at the tombs of the ChTng emperors at Hsi Ling and Tung 
Ling, but the most elaborately decorated marble p^ai lou may be 
seen in some of the old cities in Shantung, such as Qiiifu and 
Weihsien. 

Closely connected with the lou are those highly decorative 
sham facades which used to be erected in front of important shops. 
They also consist of tall masts tied by cross-beams with xnanif ohi 
rows of brackets which support small roofs in one or two storeys. 
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Under these are panels decorated with human figures in relief or 
with brightly coloured floral designs in open-work into which the 
signboards of the shops are inserted. High masts or pillars are 
indeed much in favour in China; they are mostly used pair-wise, 
either free-standing in front of palaces (as the km piao) or at the 
gateways of the dwelling compounds. Another type of gateway 
which is quite common consists of broad pillars made of masonry 



and coated with glazed tiles, often with ornaments in various col- 
ours. When a span-roof connects the deep pillars a kind of small 
gatehouse may be created. 

Of considerable importance also for the outward effect of the 
Chinese buildings are the balustrades which line the terraces and 
staircases in front of the building.s. They are in northern China 
mostly made of white marble and composed of square posts ending 
in sculptured finials between which ornamented panels and mould- 
ed railings arc inserted. Such marble balustrades may be seen at 
most of the important temples and, in their richest development, 
on the terraces of the Three Great Halls (San Ta Tien) in the 
Forbidden City in Peking. Here they are repeated in three differ- 
ent tiers and broken in many angles, according to the sha()e of the 
terraces, producing a splendid decorative effect, particularly as the 
white marble stands out in contrast to the red colour of the build- 
ings. 

Stone and Brick Buildings.. — ^Although Chinese architecture 
is principally wood construction, it should not be forgotten that a 
great number of stone and brick buildings have been made in 
China, including bridges, for which the Chine.se since earliest times 
have used brick and stone. The great majority of the still existing 
buildings in masonry are of comparatively late periods; very few 
indeed can be dated before the Wan Li era (1573-1619). The only 
important exceptions to this general rule are the pagodas made of 
brick and mud, several of which may be ascribed to the T ang 
period (618-907 ) and a few to even earlier times. On the whole, it 
seems, however, that the Chinese regarded brick and stone work as 
material fitted for storehouses, walls, substructures and the like, 
but hardly for real architecture in the same sense as wood con- 
struction. It is a characteristic fact that brick buildings are not 
even mentioned in the standard work on architecture which was 
published by imperial order in the year 1 103 under the title Ying 
Tsao Fa Shih (The Method of Architecture). This beautifully 
illustrated work in eight volumes (which has been issued in a 
modern reprint) is founded on the practical experience of archi- 
tects and decorators, which the author, Li Chieh, collected from 
various sources. It gives everything that an educated Chinese 
towards the end of tht; Sung period considered the fundamentals of 
architecture. No si one or brick houses are mentioned, not even 
columns, door-frames or floors of stone. The only stoneworks par- 
ticularly described are the plinths and corner pilasters, stairs, bal- 
ustrades, dragon heads on staircases, thresholds and stones for the 
door-posts, besides canals, sluices, platforms, terraces, etc. The 
measures and instructions for the execution of all these various 
kinds of stonework are very accurate, but they are of no great 


importance for the architectural style. The constructive methods 
arc treated only in the third part of the book, which contains 
“Rules for large work in wood,’' t.e.y framework of buildings 
posts, trusses, rafters, etc. Then follows a chapter called “Rules 
for smaller works in wood,” i.e., doors, windows, partition walls 
cohered ceilings, screens, cornices, gutters, staircases, door-panels 
balustrades, besides Buddhist and Taoist house shrines, or fg 
yueh, decorative gate-facades erected in front of important houses, 
etc. Then follow “Rules for works in carved wood,” concern^ 
ing decorative details, and at the end of the book, “Rules for 
exterior roofing,” also concerning the ornamental figures on the 
roofs, etc. The author devotes some paragraphs to bricks ami to 
roof tiles but he gives no rules for construction in such materials 

Turning to the existing monuments in China, we may nolire the 
Ssu Men Ta, at the temple Shen Tung Ssu in Shantung, as the ear- 
liest and most important example of architectural masonry vork. 
The building, which in spite of its name — the Four-Gate pagoda-- 
is no tower but a one-storeyed square house (each side about 7.^^ 
metres), was erected a.d. 534. It is coated with finely cut afid 
fluted limestone slabs, but the interior body of the walls may be 
partly of mud. It has an arched entrance on each side and a cor- 
nice consisting of five corbelled tiers but no other architecural 
divisions. The pyramidal roof is made of corbelled stone slal)s..and 
supported by a large square centre pillar crowned by a si^iall 
stupa. The solid and self-contained aspect of the building togrthtr 
with its fine proportions make it one of the most remarkable of 
Chinese architectural monuments. It is possible that similar build- 
ings existed in earlier times when stone and brick may have been 
more freely used; the type may be observed, for instance, in the 
more or less house-shaped tomb pillars of the Han dynasty in 
Szechuan and Honan. 

'Fhe next in date among the masonry buildings arc some real 
towers or pagodas of the Sui and T’ang periods which will be men- 
tioned later; most of them are made of packed clay or dirt in com- 
bination with stone or brick. Still more common is the combina- 
tion of brick and wood construction. It can be carried out in dii- 
ferent ways, cither by lining a real wooden structure with brick 
walls or by placing a bracketed span-roof on strong brick walls, 
eventually adding pillars for interior support if the walls arc too 
wide apart. This method of construction has been used in most of 
the outer city gate-towers, of which the oldest now preserved are 
from the beginning of the Ming period, and also in numerous 
watchtowers and storehouses on the walls that enclose the cities 
of northern China. A particularly fine example is the famous bell 
tower at Peking, often considered as a monument of the Yuan 
dynasty, though it was completely renewed during the reign of 
Chi’en Lung. Ail these buildings exhibit on the outside massive 
brick walls more or less regularly divided by windows or by rows 
of square loopholes which give to the battered facades of the bin 
gate-towers a fortress-like appearance. The shape of the high 
roofs is, however, the same as on ordinary wooden structures, and 
if one examines these masonry buildings more closely, one usually 
finds wooden columns inserted in the walls as well as detached 
in the interiors. 

The substructures of the gate and bell towers are in most cases 
pierced by tunnels or barrel vaults serving as passages. These may 
be either round or somewhat pointed, as for instance on the drum 
tower in Peking which actually dates from the Yuan period. The 
vaults are constructed with great care and precision, sometimes 
reaching a span of nearly 15 metres. Vaulting (but not the system 
of voussoirs) was undoubtedly known in (^hina in early limes, 
it was used in the tomb chambers which were covered wih bricks, 
in the timnels leading to these; when heavy brick walls wem 
erected around the cities, barrel vaults followed suit for 
entrances. The step from such constructions in brick to the buiW- 
ing of cupolas is not a very long one. We do not know cxiict > 
when cupolas first came into use, but we have reason to 
that they were well developed in the T’ang period. As an 
of this the mosque in Hangchow may be mentioned because 
farthest rooms of this building arc covered by three 
pendentives (g^.v.). The mosque may have hdxi renewed in 
times but in dose adherence to the original model which, of co 
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\v:is of Persian origin. Another kind of cupola is to be found over 
riu> hall of the big bronze elephant on the Omi mountain in 
vt ihuan erected during the reign of Wan Li (1573-1619). The 
tr.insition of the square room into a round cupola is here also 
•itiomplished by means of pendentives but outwardly the building 
I overcd by a tent-shaped roof. One of the small sanctuaries on 
l>iao shan near Tsinanfu is an example of a more pointed cupola. 



At the end of the Ming period buildings with classical orders 
in one or two storeys began to appear. Internally these were 
a»vLT(‘d by longitudinal or transversal barrel vaults, but out- 
vt-ardly they were provided with the usual span and shed-roofs. 
ViimiiK the best examples of this kind of building may be men- 
ij.mt'tl the Wu Liang Tien in Suchow and Shuan Ta Ssu in Tai- 
viMiiiu, besides the two halls on Wu Tai Shan. The faqades 
jL divided by arches and columns, but these are partly inserted 
10 th(‘ wall and the capitals are stunted or turned into cantilevers, 
:)ir iTiiablalure reduced to an architrave, the cornice replaced by 
row'i of brackets above which the upturned eaves project in the 
iMKd manner. This combination of classical orders and Chinese 
hr, tkfts is indeed characteristic evidence of how foreign the 
iiriiuiplfs of Greek architecture always remained to the Chinese, 
"luh buildings may have been inspired by Indian models, but 
ill. ( hinese modified them quite freely by grafting on the pseudo- 
tl hMcal models elements inherited from their indigenous wooden 
jn hit ccl lire. 

.\n entirely different type of masonry work is illustrated by 
•hi buildings made after Tibetan models mostly as late as in 
‘ li'icii Lung’s reign. The towers and sham fortresses on the 
'iopos of the Western hills in Peking, which were erected in order 
w cive the Chinese soldiers an opportunity to practise assaults, 
n* \m 11 known by all tourists. Still larger and more important 
lilx t.in buildings may be seen at Jehol, the famous summer resort 
‘i ’hi' Manchu emperors in northern Chihli, where an entire Llama 
doivltr was erected after the model of the famous Potala in 
l.us-j, the residence of the Tibetan pope-kings. This enormous 
hri k f.njadc in some nine or ten storeys must in its absolute 
hari'ns.>s have appeared quite dreary to the Chinese. They have 
’ril'd to give it some life or colour by surrounding the windows 
pil'i'^tors and canopies made of glazed tiles, but the sombre 
aMl solul character still dominates, giving evidence of a foreign 
cultun* transplanted into Chinese surroundings. 

Historical Development^Buddhist temples and pagodas 
have existed in China since the end of the Han d>masty, and 
'hmidi the earliest ones are no longer preserved, we may obtain 
idea about them from old reproductions and contemporary 
buildings made after Chinese models. The first mes- 
■“P'' of the new religion were brought to the Chinese at the 
I'’ lung of our era, but it was not until the 2nd century a.d. that 
I' bt'citnc more widely spread, largely due to the pilgrims who 
’oip'.Mvod between China and India. They brought news not 
[inly Ilf (tit; ^>ritings and images of the new religion but also of 
hiiildings. It has been reported that small bronze models of 
tiiinoiis stupa of Kanishka at Peshawar (erected in the ist 
a.d.) were brought to China by Hui Sheng, a monk who 
^nok p.M t in a mission to India in the year 518. No doubt, other 
inlfiriins did the same, and there may have been many small 
j^'ntlcls of this much admired religious monument in China. As 
(ine may judge by later Indian reproductions, reverting more 


or less directly to the famous pagoda of Kanishka, it was built 
on a square platform, but the main section of it seems to have 
been round or bottle-shaped and divided by projecting cornices 
into three or more storeys. Very characteristic of this pagoda was 
the high mast with its nine superposed metal disks and crowning 
lotus bud. At present there are no such pagodas preserved in 
China, but ancient engravings on stone give us reason to believe 
that they have existed. 

The oldest pagoda in China still standing is at Sung Yiieh Ssu, 
a temple on the sacred mountain Sung Shan in Honan. According 
to historical records, it was built about 523, when the palace pre- 
viously existing here was consecrated as a temple. The tower is 
made of mud and brick on an octagonal base and reaches a height 
of nearly 30 metres. The lowest section consists of a plain plinth 
above which follows a main storey divided by pilasters and win- 
dows in a kmd of aedicula (9.t>.). The upper section of the tower 
has the shape of a convex cone, divided 'by narrow cornices into 
15 low, blind storeys. It is crowned by a large bud or cone with 
nine rings, an equivalent to the mast with the metal disks which 
is usually found in the wooden pagodas. The early dale of the 
building is verified by the style of the lion reliefs and the mould- 
ings of the main storey. 

The character of the whole structure is solid and severe, at 
the same time the incurvation of the outline prevents any 
impression of rigidity. 

There is no other pagoda of as early date but the type returns 
with some modifications in some later pagodas, as for instance, 
the Pei T a (the North tower) and the Nan T*a (the South 
tower) at Fang Shan in Chihli. The former, which was built at 
the beginning of the 8th century, shows a more typically Indian 
style with its bottle-shaped top, part being on a terraced sub- 
structure while the latter, which was built at the beginning of the 
12th century, has a stifier appearance without any incurvation of 
the outline or narrowing towards the top. It is divided by brack- 
eted cornices into x i storeys and reveals by its form and details 
a closer connection with traditional Chinese constructions. To the 
same group of buildings belong also the pagodas at Chengtingfu, 
Mu T’a (T'ien Ning Ssu) built about 107S in nine storeys with 
wooden cornices, and the Ching T’a built at a somewhat later 
period, and furthermore the two big pagodas near Peking, known 
as Pa Li Chuan and T’ien Ning Ssu, which were erected during 
the Chin and Yuan dynasties (in the 12th and 13th centuries). 
They show some likeness to the Nan T’a at Fang Shan, but their 
dimensions are much larger and their high plinths are richly 
decorated with figure reliefs in baked clay. Both have 13 low 
blind storeys and make quite an imposing effect by their great 
height, but they lack the elastic incurvation which gives to the 

pagoda at Sung Yiieh Ssu such 
an harmonious character. 

Many of the early pagodas in 
China were, no doubt, constructed 
of wood and have perished, be- 
cause of the unresisting material. 
There are records of a very large 
wooden pagoda erected in a.d. 
516 at Lo-yang at the order of the 
Empress Dowager Hu. Accord- 
ing to Chinese chronicles this was 
1, 000ft. high (a statement which 
must not be taken literally but 
Roof tiles on a hall in the merely as a general indication 
FORBIDDEN CITY. PEKING unusual height) and consisted 

of nine .storeys. Above the tower rose a mast looft. high carry- 
ing 30 gilt metal discs which, as well as the chains by which the 
mast wa.s tied to the four corners, were hung with no less than 
500 gilt bells. This noble edifice became, however, the prey of 
fire in 534. The description must have been based on hearsay, but 
it nevertheless has some interest as testimony of the existence of 
wooden pagodas in China at an early date. It is also confirmed 
by several reproductions of pagodas found among the cave sculp- 
tures from the beginning of the 6th century at Yun Kang and 
Lung Men. Here one may see executed in relief pagodas with 
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three as well as with five storeys illustrating exactly the same 
architectural type as found in the earliest Japanese pagodas from 
the beginning of the following century. They are built on a squw 
plan with corner r>osts and projecting roofs oyer the successive 
storeys and crowned by high masts carrying discs and ending in 
the form of large buds or small stupas. In the successive storeys 
on some of these pagodas are placed Buddhist statues. 

Excellent examples of the same type of pagoda may be seen 
at some of the old temples near Nara in Japan, as, for instance, 



Horyuji and Hokkiji which were erected at the beginning of the 
7th century in the Suiko period by builders from Korea or China. 
The pagoda at Hokkiji has five storeys; the bracketed roofs pro- 
ject quite far but narrow gradually towards the top so that the 
appearance of heaviness is avoided. Each side has four carrying 
posts with projecting cantilevers, which at the corners are placed 
diagonally and cut into the shape of clouds, a motif which is 
particularly characteristic of this period. The rafters are square 
and rather substantial; the far projection of the eaves is produced 
by a very clever construction which no doubt was developed in 
China before it was introduced in Japan, although the earliest 
Chinese examples no longer exist. The principle of this system 
consists in the redoubling of the rafters below the eaves: instead 
of placing the outermost purlins directly on the cantilevers, which 
project from the posts, supporting shorter rafters are introduced 
which are fastened in the beams and trusses of the roof and which 
carry by means of vertical struts or cushions the further projecting 
upper rafters. These may be made longer and the roof is lifted 
higher, the effect becoming lighter than in buildings where the 
purlins rest directly on cantilevers or beams. This constructive 
system with redoubled rafters remained in use until the Yiian 
period, perhaps even later, though the form of the lower rafters 
as well as other details becomes modified. Furthermore one may 
notice in these early buildings the very solid and broad shape of 
the various members, as, for instance, the comparatively short 
columns with entasis (q,v.) and the very broad and heavy canti- 
levers cut into the shape of clouds at their lower side. The trusses 
and beams of the roof, to which the rafters are tied, are solid 
and strong, the various parts being tied together with consummate 
skill. 

The essential parts of the buildings and the method of con- 
struction are the same in the pagodas and in the temple halls of 
this period, as may be learned from a closer study of the Golden 
Hall or Kondo of Horyuji, an oblong, quadrangular room with 
a colonnade and a roof in two storeys. A very important member 
added to the pagodas is, however, the mast which runs through 
the whole height of the tower. The purpose of this mast is not 
really constructive, it is not meant to supjwrt the tower, but 
simply to form a spire rising high above the roof and carrying 
the metal rings or discs. The builders usually did not tie the 
mast very tightly to the framework of the tower, because if 
the whole structure were suspended on the mast, the security 
of the tower would be jeopardized by the unavoidable swaying of 


the mast. In some comparatively recent examples one may 
find the mast suspended in the beams of the tower, but here the 
intention evidently was to lift it a little above the ground in 
order to avoid the still greater danger that might arise through the 
gradual sinking of the tower which would then, so to speak, be 
carried by the mast or hang on it. In the oldest pagodas which 
for the longest time have withstood storms and earthquakes the 
mast is a relatively free-standing post within the structure, always 
with plenty of room for its swayings, which thus do not really 
affect the security of the tower. 

Quite a number of pagodas and temple halls of the 7th and 
8th centuries are to be found in Japan, but it is our pun)ose 
here simply to point out certain general principles of construction 
borrowed from China. The five-storeyed pagoda at Horyuji is, 
in spite of the verandah which was added later round the ground 
storey, the most imi>ortant example, but characteristic of the 
same style (which was developed in China, during the northern 
Wei dynasty and in Japan during the Suiko dyn^ty) are also the 
three-storeyed pagodas at Hokkiji and Horinji, which remind 
us of the stone reliefs representing pagodas in the grottoes at 
Lung Men and Yun Kang. 

Inportant modifications of the old style may be observed on 
the beautiful pagoda of Yakushiji which was erected at the be- 
ginning of the 8th century in close adherence to Chinese con- 
structions from the beginning of the T*ang period. It is a 
three-storeyed tower, but each one of the storeys is provided 
with a closed balcony carried on cantilevers, so that the pagoda 
at first sight gives the impression of a six-storeyed building. The 
intermediate shed-roofs are of the same shape, though .smaller 
than those which cover the main storeys; a kind of rhythmic di- 
vision is thus created, and the decorative effect becomes more 
interesting than in the earlier pagodas. Of great importance for 
the horizontal articulation are also the far-projecting earring 
beams of the balconies, as well as the repetition of the three- 
armed brackets in double tiers under the eaves of the six surcc.v 
sive roofs. The bracketing system has here attamed its highest 
development, the lower brackets being used as supports for the 
upper ones which reach farther out and are provided with cushions 
Their transversal arms replace the formerly used cantilevers, and 
on the top of them may be one more tier of similarly sha[>t;(l 
brackets, as on other buildings of the same period. It should be 
observed that all the brackets are complete, the lower ones being 
so arranged that they carry a continuous beam and also the trans- 
versal arms of the upper brackets. 



while these serve as supports lor 
the upper beams under the eaves 
and for the rafters. In order to 
strengthen the vertical con.st ruc- 
tion, struts with cushions arc 
often placed on the hammer- 
beams in the intervals between 
the brackets. 

The same characteristic forms 
and constructive features return 
in some contemporary tempes 
and pagodas which thus also 
testify that the parts to which we 
have paid special attention arc 
typical features of the architec- 
ture of this period. Interesting 

, ■ in this connecUon are the two 

Outer gateway according to i^rge temple halls at Toshodaiji, 
TING TSAO FA 8HIH (1103) anothcT temple not far from 

Nara, ».e., the Kodo (HaU of Teaching) and tte Kondo 
en Hall). The former once formed a part of ^e 
at Nara but was moved to its present jdace when the temi * 
erected in 759. The building is (juitc simple, an 0 
storeyed hall with double rows of columns all a 

row standing free in the room, the outer being filW of 

waU. The columns are not quite as heavy as on the 
the preceding period and the inter<dlumM ywy^ ^ 
brackets are introduced only in one tier but between 
struts which contribute to support the roof. 
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1. Portion of the city wall of Peking; west tide, outer view. It li pro- 
vided with 44 baitioni and ooated with bricks. The battlements are 
beginning to crumble. It had been constantly rebuilt or repaired 
from the end of the 15th to the middle of the 19th century. Its two 
gates are the Hsi Chih men (north) and Ping rtlTiiitiitf^^- 
connect ing city and suburbs 


TWO CITY WALLS 

, It is pro- 2. Portion of the city wall and the double bastion at south gate In Sl^i 

lements are Shen-sl, built at the end of the 14th century, and repaired In P* 

or repaired It encloses an almost square city, and has double gate-towers, squ 

iry. Its two bastions and round oorner-towen 
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Plate III 



EXAMPLES OF THE CHINESE PAGODA, OR TEMPLE-TOWER 

1 . Th« Nm r« (iouth low»r), at Fano Shan, ChllHIj 11th ^lury 3. PaBoda of Sung Yuah Sni, at Sung Shan, Hon-an; A.D. S2S 

S. Tha Pa LI Chuan pagoda notr Paklngi 13th oontury S. Pol I'a (north towor), at Fang Shan, Chlh-ll; 8th eantury 






PHOTOOIIAPHI, COM. OHVALt tlUII 


BUDDHIST BUILDINGS 

2. Wu LItno Thn, ■ »»mpl» In 8u<«how, Chaktang; 17th onntufy 

3. Tht Drum Townr In Pnkinpt nrwlnd In 1273 


1. 8iu MAn T'a, Ihe Four Qate pagoda at Shen Tung Siu, Shantung; 
mlddla of 6th oontury 
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Plate V 



CHINESE MEMORIAL GATEWAYS 


• Pil-Inu or memorial geteway built of wood, at the lake of the Sum- 

'nor Palace. Peking. These charaoterittio struoturei. usually of wood. 

the entrance to a sacred or beautiful spot or commemorate 
some event or person 

• Marble P’aMou at the Altar of Heaven, Peking. This Illustrates the type 


of p'al-lous with tall side-posts reaching above the transverae beams 
3. Marble P’al-lou over the main street In Wel-hilen. Shantung In thU 
type of p*al.lous. the shorter slde-posts are covered by roofs, making 
the gateway resemble an open pavilion. This Is one of the 
elaborate examples, with three openings and storeyed roofs 
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llie same principles of construction are still further developed 
on the Kondo of Toshodaiji which, with the exception of its 
tn!in‘ly rebuilt roof, is an unusually imposing example of T’ang 
jrcliitfclure. The building stands on a comparatively broad and 
hi;rh platform, but it is provided with a colonnade only on the 
Irofii. The columns have a slight entasis and rest on moulded 
They are tied together, as usual, by a long architrave-beam 
;,„il j)rovided with quadrangular cushions from which the three- 
irir.fd brackets project. These carry the upper longitudinal beam 
Mod a second tier of brackets. Above this follows a third row of 
nrackL*ts which is almost hidden below the far projecting eaves. 
The rafters project between the arms of the uppermost brackets 
aiul abut against the tranversal arms of the second row of 
}.r;ifkcts. The rafters are doubled, the upper ones being sup- 
ported by struts which also carry the outermost purlins, and the 
byers are furthermore tied by braces. The whole system is 
j.irricd out with perfect logic in a method which may be termed 
the highest perfection of wooden construction. 

llow closely this building depends on Chinese models is proved 
j v- the reproduction of a similar temple hall on a large stone gable 
one of the gateways to the Ta Yen T’a i)agoda at Sianfu. 
Thi'. n niarkable engraving which we reproduce from a copy exe- 
by a Japanese artist for Prof. Sekino, is of great historical 
iTiij)ort;iiice, because it evidently reproduces a Chinese temple on 
h may observe the .same constructive details as pointed out 
,1, die Kondo of Toshodaiji. It matters little that the columns 
n.i\i lu en made spiky and the roof too small, as long as we rccog- 
!.i,u ihc principle of the whole constructive system, i.e., the 
!,r.!(krt.s and the struts, of which the lower ones have the same 
kiiul Ilf t urving legs as may be seen on some Japanese buildings 
'he gth and TOth centuries. 

Ill i ore following the further development of the traditional 
■MM.den construction during the Sung and the Yuan dynasties it 
1- Tuie'^snry to mention a group of buildings w^hich illustrates an- 
•I'her side of T’ang architecture. These are jKigodas in what is 
called the “Indian style,” that is to say, buildings made 
11: i).uk(M] mud and brickwork which rise in terraces on a square 
I'kin 1 ’he most im|X)rlant among these pagodas stand in the 
111- iL'lu toil rhood of Sianfu within or just out.side the district which 
1. r was occupied by Ch’angan, the capital of the T’ang cm- 
i rfi'i Jn the first place should be mentioned the Ta Yen T’a 
ill l..irge Pagoda of the Wild Geese) which was founded in 
li- >i.ar 652 by the great Buddhist pilgrim and teacher, Hsiian 
' iia’iis. It was then made of clay and brick in five storeys; later 
11 diniieh still in the T’ang period, some storeys were added, and 
’ i r M)me vicissitudes, the tower was rebuilt between 931 and 
.u. Laier repairs have been carried out in the Ming and Ch’ing 
iM tioils The present pagoda, which has five storeys, seems how- 
< ’ - r i() rorrespond quite well to the T’ang building. It stands on 
' 1 imIv hi;;h terrace and is at the base about 25 5 metres square, 
lull height being almost 60 metres. Its general shape reminds 
"t :in elongated pyramid with truncated top. The .successive 
"'"ri ys. which are accentuated by corbelled cornices, grow lower 
•’“1 narrower towards the top. The uppermost has a pyramidal 
rti'if ( rowned by a glazed cone which is now well covered by small 
:oi'1 bushes. The coating of the walls is made of yeUowish, 
‘'ciiily burnt bricks. They are quite plain except for some very 
iiilavirrs and the arched gateways and a window on each side. 
•Ill* interior division is made by beams and wooden floors and 
-t.iireasc which still exists makes it po5.sible to ascend to the 
riu‘ imfMising effect of this tower depends on its fine propor- 
nnd well balanced, massive form, which is strengthened by 
puMiion on a natural elevation. 

'ut j;ir from this stands a smaller pagoda called Hsiao Yen T’a 
Small Tower of the Wild Geese), erected 707-709. This 
h.iil originally 15 storeys but of these hardly 13 are now 
Ijesurvffl. The storeys are very low but, as in the previous in- 
nicentuated by corbelled cornices. Only the ground floor 
^“Rber and on the northern and southern side provided 
wi 1 entrances. The upjvr storeys have small vaulted 

anH facade but otherwise no openings or divisions, 

j^ u itis impossible to know whether they ever had any floors be- 


cause there is no longer any staircase. Externally the tower differs 
from the Ta Yen T’a by the fact that it is not a stepped pyramid 
but a square tower with a slight curve on its middle part. 

In still worse repair is the Hsiang Chi Ssu, situated a little 
farther southward from Sianfu. It was erected in 681 according 
to the same general design as Hsiao Yen T’a, probably in ii or 
more storeys, of which, however, only ten remain. The outline 



is not curved but rises straight towards the top which is largely 
ruined. The storeys are quite low but provided with an horizontal 
and vertical moulding possibly suggested by wooden buildings. 
The def)endence on wooden architecture is still more evident in an- 
other pagoda situated in the same neighbourhood called Hsing 
Chiao Ssu, which was erected in 839 at the place where the re- 
mains of the great pilgrim, Hsiian Chuang, were removed in 669. 
It is a comparatively small tower measuring only about 20 metres 
ill height and 5*35 on each side, but it presents an unusual histori- 
cal interest by the fact that some of the most characteristic ele- 
ments of wooden architecture have here been faithfully reproduced 
in brickwork. The storeys are not only marked by corbelled cor- 
nices but also with rows of three-armed brackets which rise from 
a .kind of horizontal beam and provided furthermore, in the two 
upper storeys, with carrying posts in the shape of half columns. 
This close adherence to wood constructions may also be taken 
as an evidence of the greater age of the wooden pagodas in China 
as compared with the brick |)agodas, which probably were devd- 
oped through influence from India. 

On each side of the Hsing Chia Ssu are smaller three-storeyed 
pagodas erected to the memory of other monks, both having three 
divisions without any cornices. Such minor quadrangular towers 
of three to five storeys dating from the T’ang, Sung and Yuan 
dynasties are often to be found on tombs or other memorable 
places. One of the largest and most beautiful among them is the 
Pai T’a Ssu in the same neighbourhood south of Sianfu; others 
are to be found at Shen Tung Ssu in Shantung and at Fang Shan 
in Chihli. The same architectural shape may also be observed in 
the celebrated pagoda Pai Ma Ssu near Honanfu which was not 
built until the Sung period, though it often has been mentioned 
as one of the oldest pagodas in China, probably owing to the legend 
connected with the Pai Ma Ssu temple. It is supposed to have 
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been founded by Indian missionaries, who carried the first sutras 
to China, but as a matter of fact, the present pagoda was preceded 
by an earlier one in wood, which jxTished by fire in 1126. Other 
characteristic buildings are the Chiu T’a Ssu, or Nine-towered 
Pagoda, near Lin Cheng in Shantung, and the Lung Kung T’a at 
Shen Tung Ssu, an impressive square tower in three high divisions, 
which are encumbered by sculptural decoration. 



completely embedded in the brick walls. In the room are two 
pairs of smaller and two pairs of larger hexagonal pillars, all dec- 
orated with Buddhist reliefs, and the gateway is framed by carved 
stone beams. Thanks to these solid stone supports the building 
still stands, but the roof, which is made of wood, threatens to 
fall in (if it has not already done so). At the writer’s visit to 
the place in 1921 large pieces of the caves were missing, and 
perhaps now the building has no other roof than the sky. 'I’he 
most interesting parts of this structure, however, are not the 
carved stone pillars but the brackets under the eaves which illui,. 
trate how these were used in the Sung iieriod. The modifications 
in comparison with the bracketing system of the T’ang dynasty 
are quite noteworthy. Thus we find that the brackets ennrge 
not only from the pillars but also, between these, from the hori- 
zontal beam. They arc placed more closely together than pro- 
viously, forming a kind of cornice. In the lower tier the braikcis 
have three arms but in the upper tier the transversal amis have 
been cut by the under rafters, which are pointed and pro in t 
like beaks or long paws. They are tied by means of braces to 
the brackets and carry at both ends struts (vertical posts) on 
which the purlins or corresponding beams rest. This change may 
be said to imply that the lower rafters have lost their origimil 
character and become a sloping cantilever transversing the lower 
brackets which they lengthen, thus making them better fiittd lo 
support the far projecting roof. The modification has evidently 
a practical purpose, though it hardly improves the original bracket- 
ing system, as exemplified on the T’ang buildings. 

The evolution continued in this same direction ; the thrcc-amied 
constructive brackets gave place to two-armed one.s transverhed 
by thin sloping beams or rafters, cut like beaks at the end. Thi 
project successively, the one tier reaching beyond the other. e;nh 
one carrying its row of brackets which serve to support the lonqi- 
tudinal beams or a kind of struts for the purlins. The fornur 
system may be observed on the Bell Tower at Hsiao Lin Ssu, 
which according to an inscription wms erected about the yfur 
1300, where the third storey has no less than four tiers of grad- 
ually projecting brackets with beaks. The latter method is quiie 
common; as an example may be mentioned one of the pavilionri 
at the Confucius temple at Chufu, also of the Yuan dynasty, 
where the horizontal pieces form a support for several sloping can- 
tilevers (or rudimentary lower rafters) which have been joined 
into a kind of bed for the struts and purlins of the roof. 

Chinese buildings dating from the Sung and Yuan dynasties arc 
scarce indeed, but our knowledge of the architecture of these 


Cross section and elevation of yakushiji pagoda, sth centiiry 

Although the greater part of the buildings which still remain in 
China from the Tang and Sung dynasties are pagodas made of 
mud and brick there are also some ex;imples of temples constructed 
at least in ixirt of wood, dating from the end of the Sung period. 
The most authentic and important of these is the Ch’u Tzu An 
hail at Shao Lin Ssu, the famous temple on the slope of Sung 
Shan in Honan, where the miraculous Bhodidhanna, the founder 
of the Dhyana or Zen Buddhism, is said to have remained several 
years. According to an inscription, the Ch’u Tzu An was erected 
about the year 1125 or shortly before. It is a small, square build- 
ing (measuring about 11 metres on each side) standing, as usual, 
on a stone terrace. Each side has four hexagonal stone pillars but 
only those of the facade are even partly visible, the others being 



Cross section of the kondo of horyuji, built in tth century 


times may be supplemented by observations on Japanese bull W 
from the 12th and 13th centuries, f.e., the Kamakura 
In Japan this was a time of great building activity and, aaor ‘ 
ing to the best informed Japanese authorities, remarkablt* for » 
close imitation of the contemporary Chinese models. ' 

portant in this respect is the Shariden (Chu Tsu ° 

Zen temple Engakuji in Kamakura, built according to the ^ ^ 
principles as the above-mentioned Chinese hall, thouc^ 
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extraordinarily large and high roof covered with straw. This is 
carried by brackets of the same type as those which were observed 
at Chu Tsu An of Hsiao Lin Ssu. The brackets are placed so 
clusely together that they form a continuous comice. The purely 
Chinese origin of the constructive system of the Sharidcn of Enga- 
\n]\\ may be confirmed through a comparison with some of the 
illustrations in the above-mentioned architectural treatise Ying 
Tsiio Fa Sfdh published in 1103. On the buildings or schematic 
(Itsigns reproduced here we find brackets of exactly the same 
tyf)c as those described above, though their significance is partly 
ohKured by the addition of some large transverse beams which 
jirnbably have their origin in the imagination of the draughts- 
man. 

The Japanese called this constructive system which they have 
borrowed from northern China, “karayo,*' while another some- 
what different contemporary method was called “tenjiku,” be- 
ciuse it was considered to have been derived from India via 
soul hern China. It was used princii^ly at large gates and temple 
buildings, to which one desired to give a particularly imposing ap- 
|n :irjncc by the development of their upper twrtions. This was 
aihii ved by multiplying the brackets and transforming them into 
Mraii^ht arms or cantilevers projecting stepwise from the posts. 
A L'ood example of the tenjikti style is the Nandaimon gate at 
TuiKiiji, which was erected in 1199. It has five spans of columns 
on the long sides and a roof in two storeys, of which the lower 
oiu supported by seven tiers and the upper by six tiers of can- 
riliMTs projecting from each column. At the corners are added 
di.monal cantilevers to form a support for the corner beaks. This 
kind of construction seems, however, never to have won much 
popularity in northern China; it is so simple and natural that it 
h.irtll> can be credited with particular artistic impcirtance. Pro- 
iociing roof beams have indeed been used in many countries to 
support the caves, but the characteristic feature of the tenjiku 
buililiiigs is that the cantilevers are multiplied or massed together 
liy rhe insertion of intermediate pieces into large composite 
briu’kets. 

The further development of the wood construction in China 
after the end of the Yiian dyna.sty is a question which hardly needs 



A STONE ENGRAVING ON THE DOOR GABLE AT TA YAN T'A. 8IANFU 


! to be di.scussed, because no real progress can be observed, but 
^iher a gradual decline, which becomes evident in the more and 
. arbitrary treatment of the bracketing system. At the begin- 
pini; of the Ming dynasty one may still find buildings constructed 
llu‘ same style as those of the Yuan period, i.e., with bcak- 
lormcd pieces laid transversally across the brackets, but the 
IJ'Mcriinpr pieces become often clumsy and out of proportion to 
A fine example of early Ming architecture is the 
«dl 1 ower in Sianfu, the lower roof of which rests on a double 
brackets of the same type as those of the Yiian buildings, 
the other hand, the tower of the eastern gate of T^a Tung Fu, 
in shows beak-shaped pieces projecting from very 

‘‘'W hrackcu. 

I nwestion how long a really constructive bracketing system 
lulled in use in rhiinL is difficult to answer without more de- 



tailed investigations than have hitherto been made. It is evident 
however, that already during the latter half of the Ming period 
simpler methods were applied, as may be seen for instance on the 
earliest buildings in the Forbidden City in Peking. It is true that 
the outer api)carance was kept up by fixing multiple rows of 
brackets and pointed beaks below the 
eaves, but these have no real constructive 
function. The purlins rest on projecting 
beams or on struts standing on the col- 
umns. The closely arranged and freely 
multiplied brackets and beaks which we 
find on the big fxilace halls and imposing 
gate towers in Peking are nothing but 
ornamental cornices, the decorative effect 
of which nobody will deny. The roof 
would indeed rest just as well on the build- 
ing even if these .sham brackets were taken 
away. The forms are .still the same as be- 
fore but they have lost much of their sig- 
nificance because they lark inner necessity. 
The particular quality and importance of 
the old architecture of China de[x;ndcd on 
its firm and clearly developed wood con- 
struction. It was purely carpenters* art, 
and baste on the special requirements of 
Door panel according material. Each part had a definite 
TO YING TSAO FA 8HIH function which was not concealed by any 
( 1103 ) superimposed decoration. This architec- 

ture was logical and purposeful and it remained a living art as 
long as the original principles of construction were kept up, but 
once these were encroached upon by purely decorative tendencies, 
both vitality and further growth were at an aid. (See also 
Japanese Architecture.) ( 0 . S.) 

Bibliography.— The only original Chinese work on architecture b 
the Ying Tsao Fa Shi (1103; 2nd cd., 1145; reissued by the Shanghai 
Commercial Press), Good accounts of the work were given by P. 
Demieville in Bulletin de VBcole Frangaise d^Fxtrimf -Orient, tome 
XXV. (1925), and Pcrcival W. Yetis in the Burlington Magazine 
(March, 1927), ihc latter containing a discussion of earlier European 
books dealing with Chinese archiUrcture. Of greater importance arc, 
however, the works published by various Japanese authorities on 
their own early buildings since these are closely connected with those 
of China. See Japanese Temples and their Treasures (last ed. 1915) ; 
also articles in the Kokka and other Japanese reviews, especially 
C. Ito and J. Tstichija's report about the imperial palaces in Peking, 
in the Bulletin of the School of Engineering of the Tokyo Imper, 
University (1905), a kind of text for the portfolio publications; 
photographs of Palace Buildings of Peking and Decoration of the 
Palace Buildings of Peking (1906). See also Bocrschmann, Baukunst 
und reUgifise Kultur der Chinesen (791T-14) and Chinesche Archl- 
teklur (i92<;) ; Osvald Siren. The Walls and Gates of Peking ( 1924 ), 
and The Imperial Palaces of Peking (Paris. 1926 ) ; Tokiwa and 
Sekino. Buddhist Monuments in China (T 5 ky 5 , 1926 - 27 ), of which 
oiUv one part has been i.ssuM in English. 

The drawings of this article arc executed partly on the basis of 
sketches by Prof. Sekino and partly after photographs by the author. 


CHINESE EASTERN RAILWAY. In 1895 there was 
formed, under Russian charter, but with a predominance of French 
capital and with some capital owned by the Chinese Government, 
the Russo-Chinese Bank. When, in 1896, Russia obtained from 
China permission to shorten the Trans-Siberian railway by build- 
ing a line across Northern Manchuria, the bank formed the 
Chinese Eastern Railway Company. Only Russians and Chinese 
were to be shareholders, and a Chinese appointed by Peking was 
to be president. After 80 years the line was to revert to China 
free of charge, or the Chinese Government might purchase it at 
the end of 36 years. The original board of directors was entirely 
Russian, and the capital slock was all owned by the Russo-Chinese 
Bank. In 1898 a convention between China and Russia provided 
for the construction by the company of the South Manchurian 
line of the Chinese Eastern railway from Harbin to Port Arthur 
and Dairen (Dalny). The roads so provided for were completed 
in 1905 and for that purpose the Russian Government advanced 
about 800,000,000 roubles. In 1905, as a result of the Russo- 
Japanese War, the South Manchurian railway south of ChangdiuD 
passed into the hands of Japan. 
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In igio the Russo-Chinese Bank was arnalgamated with the 
Northern Bank to form the Russo-Asiatic Bank, and the new in- 
stitution became heir of the Russo-Chincse Bank’s interest in the 
Chinese Eastern railway. ITie new bank had a Russian charter, 
but the majority of its stock was in French hands. The Chinese 
Rovernment remained a part owner. In igis an agreement was 
formed for the operation by the Chinese £a.stern railway of the 
short private line connecting 'I'sitsihar and the main line, and in 
March igib an agreement was entered into by the Russo- A.siatic 
Bank and the Chinese government for the building of a line 
from Harbin to Blagovyeshchensk with a branch from Mergen 
to 'i’sitsihar. In a treaty of July 3, 1916, Russia ceded to Japan 
60 mi. of the Chinese Eastern railway between Changchun and the 
Sungari river. 

World War I and the Russian Revolution and the consequent 
disintegration in Siberia threw the traffic and finances of the rail- 
way into confusion. 

In fiursuance of the Chino- Japanese military agreement of 
igi8, made after China entered World War 1 , Japanese troops 
appeared in the ('hinese Eastern railway zone. Largely at the in- 
sistence of the United States, and to save the line from the Japa- 
nese, an international, interallied commission was appointed to 
operate the road. This control lasted until 1922. The Chinese 
.saw in the disturbed conditions an opportunity to extend their 
control over the railw’ay, and beginning in 1920 for a time success- 
fully asserted themselves. 

At the Washington conference in 1921-22, a resolution was 
adopted stating that better protection should be given the railway, 
that the personnel should be more carefully selected, and the 
funds more economically used. The powers other than China also 
made reservations under w'hich the consular body in Harbin inter- 
fered when in Aug. 1923 the Chinese attempted to seize the land 
department of the railway. 

The Russo-Chinese agreement of May 31, 1924, contained a 
long article which, among other things, had an assurance that 
C'hina might buy back the railway and a provision for a conference 
to settle more definitely the future of the road. Simultaneously, 
another agreement was adopted for the joint administration of the 
railway pending the final adjustment. 

In July 1929, sharp dissension culminated in the seizure of the 
road by the Chinese. A Russian invasion, however, compelled the 
restoration of the status quo. 

After the establi.shment of the Japanese-dominated state of 
Manchoukuo relations between the joint owners became strained. 
To remove the friction, negotiations were begun in 1933 for the 
sale of Russia’s share. These resulted in an agreement, Sept. 19, 
1934, whereby Manchoukuo was to pay the equivalent of 140,- 
000,000 yen (i yeii=$.4Q85 at par), one-third in cash and the 
remainder in kind. The transfer was completed March 23, 1935. 
The road was renamed the North Manchurian railway and became 
part of the system operated by the (Japanese) South Manchuria 
Railway company. Renamed the Chinese Changchun railway, the 
Manchurian rail system was jointly controlled by China and the 
U.S.S.R. after World War II. 

As part of a series of agreements signed between the Chinese 
People’s Republic and the U.S.S.R. in Moscow on Feb. 14, 1950. 
the U.S.S.R. promised to transfer the full ownership and control 
of the Chinese Changchun railway to China. The transfer became 
effective on Dec. 31, 1952. (K. S. L.; X.) 

CHINESE EMIGl^TION. From the fact that in 1718 
the Chinese government banned emigration, it may be inferred 
that some Chinese had left for neighbouring countries, but there 
were no reliable statistics for about another century, when Chinese 
emigration, especially to other Asiatic lands, increased greatly 
Overpopulation, wars, famines, political unrest, lawlessness, biw 
wages, high land prices and recruitment of labourers by forcignci 
exerted pressures that account for Chinese migration until it was 
restricted or prohibited by the receiving countries. 

From 1820, when one Chinese entered the United States, until 
the middle of the 19th century, fewer than 100 Chinese went to 
the United States; but with the gold rush that started in Cali- 
fornia in 1849 began a period of increased Chinese immigra- 


tion, especially to California, which made Chinese immigration 
a dominant issue in California politics from i860 to 1890. For u 
time the immigrants were welcomed as cheap labour that wal 
needed for the menial tasks of a pioneering, aggressive cominuniiv 
preoccupied with railroad building and gold pro.specting; but when 
unemployment dcvelo|)ed, the welcome turned into racial aninms- 
ity and agitation for state and national restrictive or exclusionan 
measures. 

It was charged that the immigrants were unassimilable nn(j 
subject to grave personal vices. For their part, the immigranr^ 
complained that they were excluded from the rest of society bv 
discriminatory laws and customs. 

The Burlingame treaty of 1868 gave Chinese subjects in ihr 
United States the right to privileges enjoyed by citizens of tin- 
most-favoured nation, but soon this treaty was effectively abro 
gated by congressional acts, the constitutionality of which wa, 
upheld by the supreme court. In 1879 congress pas.sed a bill to 
exclude Chinese labourers; it was vetoed by the president L, 
1882 congress passed an act to suspend Chinese immigration for 
ten years. An act of 1892 extended the suspension for another kmi 
years. In 1902 the statutory policy became one of perntaiuiii 
exclusion. In a message to congress. Pres. Franklin D. Rttoscvdi 
asked for an end of this policy, and in 1943 congress nj^nplinl 
(at that time China was an ally of the United States in WorlV] War 
II and was to be -one of the Big Five of the projected tnitiMl 
Nations). The Immigration and Nationality act of 1952 rq.e:il(d 
all racial exclusionary provisions except that (i) iirrs(Mi‘' whu 
are related by as much as one-half of their ancestry to peoples 
indigenous to an Asia-Pacific triangle, defined by the art. are 
charged, for immigration quota purposes, to the countries of A^u. 
wherever they may have been bom or however long their ilIue^lo^' 
may have made their homes outside the land of their origin: anrl 
(2) a quota limit of 100 was placed on entries from any colmi). 
The former provision assured that immigrants of Chinese dcM cm 
regardless of nationality, are not to exceed the annual (’hiiu“«e 
quota of 105. 

Despite restrictions, from 1820 to 1949, 397,602 Chinese im- 
migrants were admitted into the United States; and of this total, 
50,264 were admitted in the years 1921-1949, the so-called re- 
strictive period of U.S. immigration policy, and 118,393 in the 
selective period 1881-1920. 

Available statistics for the number of Chinese residing iiluoad 
show that the largest migrations from China ivere to other Asiatic 
countries, and the smalle.st were to Europe. Thus (the figures 
are for 1922) Burma had 134,600; the East Indies, 1,023.50c. 
Formosa, 2,258,650; Java, 1,825,700; Korea, 11,310; Siam, i.- 
500,000; Straits Settlements, 432,764; and the Philippines, 55. ’i-- 
Australia had 35,000. Brazil had 20,000; Canada, 12.000; t'ulw 
90,000; Mexico, 3,000; Peru, 45,000. South Africa had 5.00U. 
and all of Europe, only 1,760. A total of more than 8,000.000 
Chinese resided abroad. In the 1920s and 1930s there was a enn- 
siderable Chinese migration to Man^uria — ^nearly i ,000,000 >^eiit 
there in 1928, and from 1925 to 1929 at least 2,000,000 settled 
there. Chinese immigration has been prohibited by the statutes 
or administrative action of many countries, among them Canada 


and Australia. 

Chinese immigration to occidental countries failed to bring 
about distinctive, lasting effects upon the culture of the receiving 
countries. This may be explained by the inimical acts of the oc- 
cidental peoples which permitted but few contacts. Immigration 
restrictions have, however, reduced tensions; Chinatowns are dis- 
appearing, and the Chinese are becoming absorbed in the genera 
life of the community, leaving no specific significant trace of t ci 
own culture. 

Biiiuorraphy.— See the critical bibliographies in David F- 
yd.). Foreign Influences in American Ufe (Princeton, London, iWj 
Si'iuiic Committee on the Judiciary, ‘The Immigration and 
tion Systems of the United States,” Report 1515 
M. R. Konvitz, The Alien and the Asiatic in American Law t j 

.Y., and London, 1946), Civil Rights in Immigration J .^1 

V — J London, 1953); United Nations Uepartment j 

ic Fearbooh (New York. London, 1048 
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CHlNESt LANGUAGE. In treating of Chinese^ it will be 
convenient to distinguish, broadly, the qraken from the written 
language because for reasons connected with the p^rniiyi- nature 
of the script, the two soon began to move along independent 
largely divergent lines. 

Allhoi«h Chinese, like other living languages, must have under- 
gone gradual changes in the past, so little can be with 

certainty about these changes that an accurate survey of its 
evolution is quite out of the question. Obviously a different 
method is required when we come to the written characters 
We have hardly any clue as to how Chinese was or 

pronounced m any given district 2,000 years ago, although 
there are wntten remains dating from long before that time* 
and in order to gain an insist into the structure of the char- 
acters now existing, it is necessary to trace their origin and devd- 
opment. 

We find a number of dialects, all dearly of a common stock, 
yet differing widely from one another. Most of these dialects 
fringe the coast-line of China, and penetrate but a comparatively 
short way into the interior. Starting from the province of 
KwaiiRtung in the south, where the Cantonese and, farther in- 
land. the Hakka dialects are spoken, and, proceeding northwards, 
we j>ass in succession the following dialects: Swatow, Amoy (these 
two may almost be regarded as one), Foochow, Wenchow, Ning- 
i)o;ind Wu. Farther north the great dialect popularly known as 
Mandarin {Kuanhua or “official language”), sweeps round be- 
hind the narrow strip of coast occupied by the various dialects 
alM)ve-mentioned, and dominates a hinterland constituting nearly 
four fifths of China proper. Mandarin, of which the dialect of 
IVking, the capital 1421 to 1928, is now the standard form, com- 
prises a considerable number of sub-dialects, some of them so 
closely allied that the speakers of one are wholly intelligible to the 
.speakers of another, while others {e.g,, the vernaculars of Yang- 
chow, Hankow or Mid-China and Ssfi-ch’uan) may almost be 
considered as separate dialects. Cantonese is supposed to 
approximate most nearly to the primitive language of antiquity, 
wliereas Pekingese |)erhaps has receded farthest from it. For all 
practical purposes Mandarin, in the widest sense of the term, is 
by far the most imiK)rtant as the native speech of the majority 
of rhine.se and the recognized vehicle of oral communication 
ktween all C'hincsc officials, even when they come from the same 
part of the country and speak the same patois. All examples of 
phraseology in this article will therefore be given in Pekingese. 

The dialects proceed from the same parent stem, are spoken 
by members of the same race, arc united by the bond of writing, 
the common possession of all, and share alike in the two most 
salient features of Chinese as a whole: (i) they are all mono- 
syllabic, that is, each individual word consists of only one syllable; 
and (2) they are strikingly poor in vocables, or separate sounds 
for the conveyance of speech. The number of these vocables 
varies from between 800 and 900 in Cantonese to no more than 
420 in the vernacular of Peking. This scanty number is eked out 
by interposing an aspirate between certain initial consonants 
and the vowel, so that for instance p'u is distinguished from pu, 
Jhe latter is pronounced with little or no emission of breath, the 
“p” approximating the farther north one goes (e.g., at Niuchwang) 
®ore closely to a “b.” The aspirated p^u is pronounced more 
bkc our interjection “Pooh!” The number of vocable in 
l^ekingcsc has slowly but surely diminished. Thus the initials 
^ and k, when followed by the vowel i (with its continental 
Value) have gradually become softer and more assimilated to 
other, and arc now both pronounced ch. Again, all con- 
*®nantal endings in t and ib, such as survive in Cantonese and 
®lber (liiilcx:ts, have entirely disappeared from Pekingese, and n 
nf> are the only final consonants remaining. Vowel sounds, 
the other hand, have been proportionately developed, such 
as ao, ia. too, iu, ie, ua occurring with especial fre- 
yenry. One and the same sound has therefore to do duty for 
words. Some sounds may have fewer meanings than 
Attached to them, but others will have many more. Thus 


the following represent only a fraction of the total number of 
words pronounced shih (something like the “shi” in shirt): 
“history,” ^ “to employ,” K corpse,” fll “a market,” Sfi 
“an army,” i9 "'a lion,” “to rely on,” “to wait on,” 
“poetry,” “time,” M “to know,” ^ “to bestow,” * “to 
be,” “solid,” “to lose,” ^ “to proclaim,” jjg “to look at,” 
+ “ten,” ^ “to pick up,” ^ “stone,” jjt “generation,” -jt 
“to cat,” “a house,” ft “a clan,” Jl6 “beginning,” |P “to 
let go.” K “to test,” 9 “affair,” ^ “power,” ± “officer,” 
n “to swear,” “to pass away,” j|| “to happen.” 

Use of Couplets. — ^To supplement this deficiency of sounds 
several devices are employed through the combination of which 
confusion is avoided. One of these devices is the coupling of 
words in pairs in order to express a single idea. There is a word 
ko which means “elder brother.” But in speaking, the sound 
ko alone would not always be easily understood in this sense. 
One must either reduplicate it and say ko-ko, or prefix ^ (/a, 
“great”) and say ta-ko. Simple reduplication is mostly confined 
to family appellations and such adverbial phrases as man- 
man, “slowly.” But in a much larger class of pairs, each of the 
two components has the same meaning. Examples are: ^ 
k"ung-p* a/* to be afraid,” ^ kao-su, “to tell,” 5fC shu-mu, 

“tree,” A M “s^in,” % ft man-ying, “full,” A 

ku-tu, “solitary.” Sometimes the two parts are not exactly 
synonymous, but together make up the sense required. Thus 
ii^ ^ i-shang, “clothes,” i denotes more particularly clothes 
worn on the upper part of the body, and shang those on the lower 
part. In another very large class of expressions, the first word 
serves to limit and determine the special meaning of the second: 

“milk-skin,” “cream R “fire-lcg,” “ ham”; 
“lamp-cage,” “lantern”; A M “sea- waist,” “strait.” There are, 
besides, a number of phrases which are harder to classify. Thus, 
A means “tiger.” But in any case where ambiguity might 
arise, lao-hu^ “old tiger,” is used instead of the monosyllable. 
M, (another ku) is “fox,” and an animal belonging to the 
smdler cat tribe. Together, hu 4 if they form the usual term for 
fox. ^ ^ chih too is literally “to know the way,” but has come 
to be used simply for the verb “to know.” These pairs or two- 
word phrases are of such frequent occurrence, that the Chinese 
spoken language might almost be described as bi-syllabic. 
Suffixes or enclitics are attached to many of the commonest 
nouns, ik nil is the word for “girl,” but in speech ;^C T* nil-Uu 
or iK .0 nU-rk is the form used. and ^ both mean child, 
and must originally have been diminutives. The suffix ^ be- 
longs especially to the Peking vernacular. The use of numera- 
tives is quite a distinctive feature of the language. The common- 
est of them, A ko, can be used indifferently in connection with 
almost any class of things, animal, vegetable or mineral. But 
there are other numeratives (at least 20 or 30 in everyday use) 
which are strictly reserved for limited classes of things with 
specific attributes, ft mei^ for instance, is the numerative of 
circular objects such as coins and rings; A ^'0 of small globular 
objects — pearls, grains of rice, etc.; Q k^ou classifies things which 
have a mouth~-bags, boxes and so forth; ^ chien is used of all 
kinds of affairs; chang of chairs and sheets of paper; ft chih 
(literally half a pair) is the numerative for various animals, parts 
of the body, articles of clothing and ships; jC ^or things which 
are grasped by a handle, such as fans and knives. 

The Tones^The tones may be defined as regular modulations 
of the voice by means of which different inflections can be im- 
parted to the same sound. To the foreign ear, a Chinese sentence 
spoken slowly with the tones clearly brought out has a certain 
sing-song effect. It is absurd to suppose the tones were deliber- 
ately invented in order to fit each written character with a 
separate sound. It is considered that tones were the automatic 
result of the elision of prefixes, some of which as elsewhere may 
have served as classifiers. A tone is as much an integral part of 
the word to which it bdongs as the sound itsdf ; like the soundy 
too. it is not fixed once and for all, but is in a constant, tboo^ 
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very gradual state of evolution. This is proved by the great 
differences of intonation in the dialects. Theoretically, four 
tones have been distinguished (the even, the rising, the sinking 
and the entering) each of which falls again into an upper and a 
lower series. But only the (Cantonese dialect possesses all these 
eight varieties of tone (to which a ninth has been added), while 
Pekingese has only four; the even upper, the even lower, the 
rising and the sinking. It appears that down to the 3rd century 
n.c. the only tones distinguished were the ^ “even,” “rising” 
and K “entering” Between that date and the 4th century a.d. 
the jJc sinking tone was developed. In the nth century the 
even tone was divided into upper and lower, and a little later the 
entering tone finally disappeared from Pekingese. For centuries 
their existence was unsuspected, the first systematic classification 
of them being associated with the name of Sh^n Yo, a scholar who 
lived A.n. 441-513. The Emperor Wu Ti one day said to him: 
“Come, tell me, what are these famous four tones?” “They arc 
% "J* 3 *? ft whatever your Majesty pleases to make them,” 
replied ShSn Yo, skilfully selecting for his answer four words 
which illustrated, and in the usual order, the four tones in ques- 
tion. Not every single word in a sentence must necessarily be 
given its full tonic force. Quite a number of words, such as the 
enclitics, arc not intonated at all. In others the degree of em- 
phasis depends partly on the tone itself, partly on its position 
in the sentence. In Pekingese the 3rd tone (really the 2nd in 
the ordinary series, the ist being subdivided into upper and 
lower) is particularly important, and next to it in this respect 
comes the 2nd (that is, the lower even, or 2nd division of the ist). 
It may be said, roughly, that any speaker whose 2nd and 3rd 
tones are correct will at any rate be understood, even if the ist 
and 4th arc slurred over. 

The Characters. — A page of printed Chinese or carefully writ- 
ten manuscript consists of a number of wholly indejiendent units, 
each of which would fit into a small square, and is called a 
character. These characters are arranged in columns, beginning 
on the right-hand side of the page and running from top to 
bottom. They are words, standing for articulate sounds ex- 
pressing root-ideas, but, unlike our words, arc not composed of 
alphabetical elements or letters. Clearly, if each character were 
a distinct and arbitrarily constructed symbol, only those gifted 
with exceptional powers of memory could ever hope to read or 
write with fluency. This, however, is far from being the case. 
Most Chinese characters are suscejitible of some kind of analysis. 
Means of communication other than oral began with the use of 
knotted cords, similar to the quiptis {g.v.) of ancient Mexico and 
Peru, and were displaced later on by the practice of notching or 
scoring rude marks on wood, bamboo and stone. The first four 
numerals, as written with simple horizontal strokes date from 
this early period. In Chinese writing, a few characters, even in 
their present form are pictures of objects, pure and simple. Thus, 
for “sun” the ancient Chinese drew a circle with a dot in it: O, 
now modified into Q ; for “moon” now ; for “God” they 
drew the anthropomorphic figure which in its modern form 
appears as %] for “mountains” /ftV . now jl]; for “child” 

now for “fish” Q, now for “mouth” a round hole, now 
P ; for “hand ” now for “ well ” now written without the 

dot. These picture-characters, then, accumulated little by little, 
until they comprised all the common objects which could be 
easily and rapidly delineated — sun, moon, stars, various animals, 
certain parts of the body, tree, grass and so forth to the number 
of two or three hundred. The next step w^as to a feyvr compound 
pictograms: the sun just above the horizon »“ dawn”; 

trees side by side- “a forest”; a mouth with something solid 
coming out of it==“the tongue”; a mouth with vapour or 
breath coming out of it = “ words.” 

While writing was still in its infancy, it must have occurred to 
the Chinese to join together two or more pictorial characters in 
order that their association might suggest to the mind some 


third thing or idea.* “Sun” and “moon” combined in this way 
make the character K, which means “bright”; woman and 
child make “good”; “fields” and “strength” (that is, labour 
in the fields) produce the character ^ “male”; the “sun” soon 
through “trees” designates the east; ^ has been explained 
as (i) a “pig” under a “roof,” the Chinese idea, common to the 
Irish peasant, of home, and also (3) as “several persons” undet 
“a roof,” in the same sense; a “woman” under a “roof” make- 
the character ^ “peace”; “words” and “tongue” m naturally 
suggest “speech”; two hands (^, in the old form 6 j) indicate 
friendship; “woman” and “birth” Jt = “born of a woman/’ 
means “clan-namc,” showing that the ancient Chinese traced 
through the mother and not through the father. This class of 
cJiaractcrs, correctly called ideograms, as representing ideas and 
not objects, is comparatively small. As there was nothing in ihc 
character per se which gave the slightest due to the sound of the 
word it represented, each character had to be learned and 
recognized by a separate effort of memory. The first step in a 
new, and, ultimately the right direction, was the borrowing of a 
character already in use to represent another word identical in 
sound, though different in meaning. Owing to the scarcity of 
vocables there might be as many as ten different words in runi< 
mon use, each pronounced fang. Out of those ten only one^ wc 
will suppose, had a character assigned to it — viz., if “square’’ 
(originally said to be a picture of two boats joined togctlvT). 
But among the other nine was fang, meaning “street” or “locali- 
ty,” in such common use that it became necessary to have .some 
means of waiting it. Instead of inventing an altogether new 
character, as they might have done, the Chinese took 'Jj “ square" 
and u.sed it also in the sense of “locality.” This was a simple 
expedient, no doubt, but one that applied on a large .scale would 
lead to confusion. The difficulty which presented itself vas 
overcome as in speech by adding to fa 9 tg “square,” another part 
meaning “earth,” in order to show that the fang in quc.sti<)n lud 
to do with location on the earth’s surface. The whole character 
thus appeared as tljf. Nothing was easier now than to provide 
signs for the other words pronounced fang, “A room” was l/J- 
dooT-faug; “to spin” was jf® silk-/a«^:; “fragrant” was ^ herhs- 
fang; “to enquire” was words-Zowg; “an embaiikmeul," and 
hence “to guard against,” was mound-fang: “to hinrler" was 
woman-/a;f£. This class of characters, which constitutes at 
least nine-tenths of the language, has received the convenient 
name of phonograms. The formation of the phonogram, or pho- 
netic comjjound, did not always proceed along such simple lines 
as in the examples given above. In the first place, most of ihe 
phonetics now existing are not simple pictograms, but themselves 
more or less complex characters made up in a variety of ways. 
Again, the sound is in most cases given by no means exactly by 
the so-called phonetic, a fact chiefly due to the pronunciation 
having undergone changes which the written character was in- 
capable of recording. There are extreme cases in which a phonetic 
provides hardly any clue at all as to the sound of its derivatives. 
In general, the “final” or rhyme is pretty accurately indicatjd, 
while in not a few cases the phonetic docs give the exact .sound ^ 
for all its derivatives. A considerable number of phonetics are 
nearly or entirely obsolete as separate characters, although their 
family of derivatives may be a very large one. RHi instance, 
is never seen by itself, yet 55 Sf among the mos 

important characters in the language. . . 

The whole body of Chinese characters, then, may convemen y 
be divided up, for philological purposes, into pictograms, 
grams and phonograms. The first arc pictures of objects, 
second are composite symbols standing for abstract 
third are compound characters of which the more 
clement simply represents a spoken sound. I*' * 
the first two classes do not directly represent either objee s , 
ideas, but rather stand for sounds by which these 
ideas have previously been expressed. It may, in fact, be ^ 
that Chinese characters arc “nothing but a number of mo 
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less ingenious devices for suggesting spoken words to a reader.” 

The Scripts.”— The Chinese themselves at a very early 

date (probably many centuries B.c.) evolved a six-fold dassifica- 
tii)n of characters, the so-called ^ ^ liu shu^ very inaccurately 
translated by the Six Scripts, which may be briefly noticed:— 
j ^ chih shih^ indicative or self-explanatory characters. 
This is a very small class, induding only the simplest numerals 
and a few others such as Jt “above” and T “below.” 

2. hsiang hsing, pictographic characters. 

3. ^ V shhig or mi hskh shtng, phonetic compounds, 

4. ^ suggestive compounds based on a natural 

association of ideas. To this class alone can the term “ideo- 
grai)hs’’ be properly applied. 

5. fW ^ chuan chu, I'he meaning of this name has been much 
disputed, some saying that it means “turned round”; e.g., 

mil “eye” is now written 0 . Others understand it as comprising 
a few groups of characters nearly related in sense, each character 
consisting of an clement common to the group, together with a 
specific and detachable part; ^ and all of which have 

the meaning “old.” This class is concerned only with peculiari- 
tKv, in the use of characters. 

() (lx chia chiehy borrowed characters, that is, characters 
adopted for different words simply because of the identity of 
sound The period of “borrowed characters” did not last very 
long, though traces of it are thought to be seen in the habit of 
writing several characters, especially those for certain plants 
and animals, indifferently with or without their radicals. 

Styles of Writings — In the earliest inscriptions (Shang dy- 
jSth century B.c.), the so-called 'jff 3)}^ ku-wen or “ancient 
iijiures,” all the above-mentioned forms occur. None are wholly 
])ictnri:d, with one or tw^o unimportant ex- 
rrptions. In the following specimen only 
Ilk' last character is unmistakably pictorial: 

Jhis is read: 5 K iBl made 

|this! precious ting,*' In 1903 a large number 
01 iiisrrilied bone fragments were excavated 
in the north of China, which have furnished 
list of nearly 2,500 separate characters, of which not more than 
aboiil 600 have been so far identified. They appear to be re- 
sponses given by professional soothsayers to private individuals 
v.lio enmc to them seeking the aid of divination in the affairs 
of their daily life. The bones were ancient but some at least of 
Ilk- inscriptions have been forged. It is difficult to fix their date 
with mijLli exactitude. The script, though less archaic than that 
of the earlier bronzes, is of an exceedingly free and irregular type. 
Some attribute them to the Shang, orYin dynasty (1765-1122 B.c.) 
ik tU'cord with (Chinese tradition. Others think that they represent 
a mode of writing already obsolete at the time of their production, 
aiifl retained of set purpose by the diviners from obscurantist 
motives, dating them about 500 years later, or only half a 
century before the birth of Confucius, long after the appearance 
oi a new atid more conventionalized form of writing, called in 
nhiK se 'SE chuan f which is commonly rendered by the word Seal, 
[or thv reason that many ages afterwards it was generally adopted 
f»r u^e on seals. Under the Chou dynasty, as well as the two 
^uueeding it, the meaning of the word was not “seal,” but 
sinnous curves,” as made in writing. This epoch possibly marks 
fhe first introduction into China of the brush in place of the 
^Jarnhoo or wooden pencil with frayed end which was used ivith 
of colouring matter or varnish, and the introduction 
a suppio implement like the brush at the very time when the 
Borins of characters were fast becoming crystallized and fixed, 
^’ould account for a great revolution in the style of writing, 
wihi-ntic specimens of the ia chuan^ older or Greater Seal 
are exceedingly rare. But it is generally believed that 
c inscriptions on the famous stone drums, now at Peking, date 
the reign of King Hsttan, and they may therefore with 
P^acticiii certainty be cited as examples of the Greater Seal in its 
form. These “drums,” really ten roughly chiselled 


mountain boulders, were discovered in the early part of the 7th 
century, lying half buried in the ground near F6ng-hsiang Fu in 
the province of Shensi. On them are engraved ten odes, a com- 
plete ode being cut on each drum, celebrating an imperial hunting 
and fishing expedition in that part of the country. Great strides 
had been made in this writing towards symmetry, compactness 
and conventionalism. The vogue of the Greater Seal appears to 
have lasted until the reign of the First Emperor, 246-210 B.c. 
{see China: History), when further modification took place. For 
centuries China had been split into a number of practically 
independent States, and this circumstance seems to have led to 
considerable variations in the styles of writing. Having unified 
the empire, the First Emperor proceeded, on the advice of his 
minister Li Ssii, to standardize its script by ordaining that only 
the style in use in his own State of Ch’in should henceforward be 
employed throughout China. This new style of writing was the 
Greater Seal characters in the form they had assumed after 
several centuries of evolution, with numerous abbreviations and 
modifications. It was afterwards known as the /J^ ^ hsiao 
chuan, or Lesser Seal, and is familiar from the Shuo Wtn diction- 
ary. Though an improvement on what had gone before, 
something less cumbrous was felt to be necessary by the 
clerks who had to supply the immense quantity of written 
reports demanded by the First Emperor. Thus a simpler and 
more artistic form of writing was in use, though not uni- 
versally, not long after the decree abolishing the Greater Seal 
I'his Hi ^ li shu, or “official script,” as it is called, shows a great 
advance on the Seal character. It is perhaps likely to have been 
directly evolved from the Greater Seal. It differs from the 
modern character only in minor details. The Lesser Seal was 
evidently obsolete at the time of the compilation of the Shuo 
Win, about 100 years after the Christian era. The Greater Seal 
and still earlier forms of writing had fallen into utter oblivion 
before the Han dynasty was 50 years old. 

Out of the “oflicial script” two other forms were soon de- 
veloped, viz., the ^ ts'ao shu, or “grass character” which so 
curtails the usual strokes as to be comparable to a species of 
shorthand, requiring special study, and the ^ hsing shu or 
running hand, used in ordinary correspondence. Some form of 
grass character is mentioned as in use as early as 200 b.c. or 
thereabouts, though how nearly it approximated to the modern 
grass hand it Ls hard to say; the running hand seems to have 
come several centuries later. The final standardization of Chi- 
nese writing was due to the great calligraphist Wang Hsi-chih of 
the 4th century, who gave currency to the graceful style of 
character known as ^ k'ai shu, sometimes referred to as the 
“clerkly hand.” When block-printing was invented some 
centuries later, the characters were cut on this model, which still 
survives at the present day. The script of China has remained 
practically unchanged ever since. The manuscript rolls of the 
T’ang and preceding dynasties, discovered by Sir Aurel Stein 
in Turkestan, show a style of writing not only clear and legible 
but remarkably modern in appearance. 

Grammar. — No set of rules governing the mutual relations of 
words has ever been formulated by the Chinese, apparently be- 
cause the need of such rules has never been felt. The most that 
native writers have done is to draw a distinction between ^ 
and A ^ “full” and “empty words,” respectively, the former 
being subdivided into Jg ^ “living words” or verbs, and ^ ¥ 
“dead words” or noun-substantives. By “empty words” parti- 
cles arc meant, though sometimes the expression is loosely 
applied to abstract terms, including verbs. The above meagre 
classification is their nearest approach to a conception of gran^- 
mar in our sense. Every Chinese character is an indivisible unit, 
representing a sound and standing for a root-idea. Being free 
from inflection or agglutination of any kind it is incapable of 
indicating in itself either gender, number or case, voice, mood, 
tense or person. No Chinese character can be definitely regarded 
as being any particular part of speech or possessing any particutaur 
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function absolutely, apart from the general tenor of its context. 
Thus, taken singly, the character J* conveys only the general 
idea ** above” as opfiosed to below,” According to its place in 
the sentence and the requirements of common sense, it may be a 
noun meaning ” upper person” (that is, a ruler); an adjective 
meaning ” upper,” “topmost” or “best”; an adverb meaning 
“above”; a preposition meaning “upon”; and finally a verb 
meaning “to mount upon,” or “to go to.” It would puzzle 
grammarians to determine the precise grammatical function of 
any of the words in the following sentence, with the exception of 
^ (an interrogative, by the way, which here happens to mean 
“why” but in other contexts is equivalent to “how,” “which” 
or “ what”) : ^ “Affair why must ancient,” or in more 

idiomatic English, “Why necessarily stick to the ways of the 
ancients in such matters?” Or take a proverbial saying like 
^ ^ which may be aweetJy rendered “The less 

a man has seen the more he has to wonder at.” It is one thing, 
however, to translate it correctly, and another to explain how 
this translation can l)e inferred from the individual words, of 
which the bald equivalents might be given as: “Few what see, 
many what strange.” To say that “strange” is the literal 
equivalent of does not mean that ^ can be definitely classed 
as an adjective. On the other hand, it would be dangerous even 
to assert that the word here plays the part of an active verb, 
because it would be equally permissible to translate the above, 
“Many things are strange to one who has seen but little.” 

I'hcrc are certain positions and collocations of words which 
tend to recur, but the number of qualifications and exceptions 
which will have to be added is so great as to render the rule itself 
valueless. means “on a horse,” Ji “to get on a horse.” 

But it will not do to say that a preposition becomes a verb when 
placed before the substantive, as many other prepositions come 
before and not after the words they govern. If we meet such a 
phrase as If a literally “warn rebels,” we must not mentally 
label y as a verb and 3^ as a substantive, and say to ourselves 
that in Chinese the verb is followed immediately by its object. 
Otherwise, we might be tempted to translate, “ to warn the rebeb,” 
whereas a little reflection would show us that the conjunction of 
“warning” and “rebels” naturally leads to the meaning “to 
warn (the populace or whoever it may be) against the rebels.” 
Each particular passage is best interpreted on its own merits, 
by the logic of the context and the application of common sense. 
The beginner must accustom himself to look upon each character 
as a root 'idea, not a definite part of speech. 

The Book Language. — In the beginning, all characters doubt- 
less represented .spoken words, but there was no need to reproduce 
in writing the bisyllabic compounds of common speech because 
chien “ to sec,” in its written form jl, could not possibly be con- 
fused with any other chien^ and it was therefore unnecessary to 
go to the trouble of writing ^ ^ k'an-chien “look-see,” as in 
colloquial. All superfluous particles or other words that could 
be dispensed with were ruthlessly cut away, and all the old 
classical works were composed in the tersest of language, far 
removed from the speech of the people. The passion for brevity 
and conciseness resulted often in such obscurity that detailed 
commentaries on the classics have always constituted an im- 
portant branch of Chinese literature. After the introduction of 
the improved style of script, and when the mechanical means of 
writing had been simplified, literary diction became freer and 
more expansive, to some extent, but the classics were held in 
such veneration as to exercise the profoundest influence over all 
succeeding schools of writers, and the divorce between literature 
and popular speecJi became permanent. No book of any first- 
nte literary pretensions would be easily intelligible to any class 
of Chinese, educated or otherwise, if read aloud exactly as 
printed. The public reader of stories is obliged to translate, so 
to speak, into the colloquial of his audience as he goes along. 
There is no inherent reason why the conversation of every-day 
Hfe should not be rendered into characters, as is done in foreign 


handbooks for teaching dementary Chinese; one can only say 
that the Chinese do not think it worth while. There are a few 
words, indeed, which, though common enough in the mouths of 
genteel and vulgar alike, have positively no characters to repre- 
sent them. On the other hand, there is a vast store of purely 
book words which would never be used or understood in con- 
versation. 

The book language is nice in its choice of words, and obeys 
special rules of construction. Of these, perhaps the most apparent 
is the carefully marked antithesis between characters in ditTcrent 
clauses of a sentence, which results in a kind of parallelism of 
rhythmic balance. This parallelism is a noticeable feature in 
ordinary poetical composition, and may be wdl illustrated by 
the following four-line stanza: El ^ lU S The bright sun 

completes its course behind the mobn tains; A {lit The 

yellow river flows away into the sea. Slj T* ffi FI Would 
you command a prospect of a thousand H? M ft 

Climb yet one storey higher.” In the first line of this piece, every 
single character is balanced by a corresponding one in the second; 
fl white by Jf yellow, Q sun by river, and so on. In the 3rd 
and 4th lines, where more laxity is generally allowed, every word 
again has its counterpart, with the sole exception of ^ 
and IS “further.” Some of the early Jesuit missionaries, meb of 
great natural ability who steeped themselves in Oriental Icnmiug, 
have left very different opinions on record. Chinese appeared to 
be as admirable for the superabundant richness of its vocabulary 
as for the conciseness of its literary style. And among mi^dcru 
scholars there is a decided tendency to accept this view as 
embodying a great deal more truth than the other. 

The Chinese language has to assimilate the vast stock of new 
terminology which closer contact with the West would necessiirily 
carry with it, by the conjunction of two or more characters al- 
ready existing; of this (risc-descend-machine) for “lift," 

and Si tl (discuss-govcm-country-asscmbly) for “parlia- 
ment” arc examples. Even a metaphysical abstraction like the 
Absolute has been tentatively expressed by (cxcliide- 

opposite) ; but in this case an equivalent was already existing in 
the Chinese language. 

A drastic measure, strongly advocated in some quarters, is the 
entire abolition of all characters, to be replaced by their equiva- 
lent sounds in letters of the alphabet. Under this scheme A 
would figure Sisjtn or rrn, JtS as mo, and so on. But the proposal 
has fallen extremely flat. The vocables arc so few that only the 
colloquial, if even that, could possibly be transcribed in this 
manner. Any attempt to transliterate classical Chinese would 
result in a mere jumble of sounds, utterly unintelligible, even 
with the addition of tone-marks. There is another asperl of 
the case. The characters are a potent bond of union between 
the different parts of the country with their various dialects, 
and the script, in spite of certain disadvantages, has hitherto tri- 
umphantly adapted itself to the needs of civilized intercourse. 

Bibliography. — ^P. Premare, Notitiae Linguae Sinicae (1831); 
Kien-ebung, Ma skik win t*ung (2899) ; L. C. Hopkins, The Stx 
Scripts (i88i) and The Development of Chinese Wriiin^ 

H. A. Giles, A Chinese-EngUsk Dictionary (2nd ed., 1910) ; B. Karl- 
gren, Sound and Symbol in Chinese (2923). 

CHINESE LITERATURE is not the oldest in the world, 
but it has the longest history of any written in a single lanpu;ige, 
continuously producing works of historical, intellectual^ and ar* 
tistic interest for more than 2,500 years. The people’s 
varied in different areas and changed with time, but because 0 
the nature of their writing {see Chinese Language) and iflc 
early standardization of orthography, educated persons could rca 
the national literature no matter where or when it was written 

Writing in the living language was a late development, an 
although masterpieces appeared in it, for a thousand years m > 
remained outside the four standard Chinese categories of htet®* 
ture. These were: 

The Clanicsw — ^These refer not to great writings 1 

Chinese history, but to the heterogeneous scriptures {ching) 
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iiiK Up the canon of the Confucian school of thought. They derive 
Lhcir status from association (in part actual, in part contrived 
niuch later) with Confucius himself (550 or 551-479 b.c.). It is 
iTriain that he used some form of the Shu Ching (Classic of 
Documents) and Skih Ching (Classic of Songs) in his teachings, 
If.;, certain that he set great store by the I Ching (Classic of 
Divination). He probably compiled the Ch*un ChHu (Springs 
and Autumns), a bare chronicle of his native state of Lu which, 
an »)mpanied by three early commentaries, accounts for three 
among the classics. The Tso Chuan probably was not a commen- 
tary in origin, being largely narrative; its literary interest is 
f()n>iderable. 

rhe remarks of Confucius and some of his students are pre- 
served in elliptical style in the Lun Yu (Analects). His later 
admirer Mencius was similarly immortalized in the more fluent 
Mcng Tzu, which likewise eventually became a classic. Since 
the 1 :th century these two texts have been associated with the 
jti Hsiieh (Great Learning) and Chung Yung (Happy Mean) in 
moup constituting the four books emphasized by the neo- 
t onlucians {see below. Philosophical W'orAr.y). The latter two are 
K-illy chapters extracted from the Li Chi, one of three classic col- 
ietiions of public and private ritual compiled toward the time 
„i riirist. as was the Rrh Ya. 

This is a kind of lexicon, perhaps deriving its canonical status 
inmi a Chinese concept of the nature and power of the word — 
spoken or written — almost as mystical as the Christian concept 
oi the Logos. Last but not least influential of the 13 classics is 
ihc s{)Urious Hsiao Ching (Classic of Filial Piety). All are {ic- 
(nmtiariicd by numerous, sometimes divergent commentaries and 
Miluommentarics. 

Forming the core of education for government service (the 
jiniiuiry aim of all education in prercpublican China), the classics 
pcrmciilcd Chinese life. Their historical and philological im- 
pori.'incc is great, but except for the Songs (see below. Poetry) 
dull intrinsic literary interest is far outweighed by their influence 
on later writings, which are often incomprehensible without recog- 
niiioii of their allusions to the classics. Chinese litcrar>' theory 
rihiied all subsequently acknowledged literary forms to one or 
aiKiilier of the classics. 

Historical Writings, Including Biographies, Travelogues, 
Geographies, etc. — Historiography derives from the Classic of 
Documents through the Springs and Autumns chronicle. The so- 
lallcil commentary Tso Chuan and other works of its period un- 
douf)t( dly contain some genuine historical data. The first general 
history of China was the Shih Chi (Historian* s Records) oi Ssu-ma 
Fh'ieri ( 14 5- >87 B.C.), who to some extent rationalized legend and 
l'r«i( ceded with increasing historicity down to his own Han times, 
ihi monumental work was substantially a selection of extant 
to which the compiler appended his own judgments. His 
nicihod set the pattern for most subsequent histories, which were 
divided into (1) annals of imperial reigns; (2) tables of govern- 
■»'ni organization, etc.; (3) treatises on such subjects as the 
Ciiieiular. economy and geography; and (4) biographies. Pan Ku 
•'Hi. 3.' -02) intended his History of the Han Dynasty as a 
f^oiiiinuation of the Historian* s Records. Each later dynasty of- 
Sponsored such a continuation for its predecessor, usually 
by a committee from the records of the fallen dynasty 
, the “Veritable Records” of each emperor’s reign). These 
Jnd Ssu-ma Ch’icn’s pioneer work make up the 25 standard his- 

llif* Draft History of the ChHng Dynasty, completed in 1928, 
never received official status, but it remains an indispensable 
'•‘‘Mrct foi the period it covers. The others are of similar value, 
none deals in detail with events not connected with the 
foun or government. The same applies generally to the inde- 
pendently written histories; e.g., the celebrated Tzu Chih Vung 
hivn ( Comprehensive Mirror for Aid in Governing), a general 
mstory by Ssu-ma Kuang (1019-86), of which a later abridgment 
i^arious continuations formed the basis of the first European 
!*iory of China. Aside from formal histories, innumerable other 
‘‘xis-l>iographical, geographical, technological, miscellaneous— 
oe used with critical care to fill in the background. Modem 


Chinese historians have produced many books and studies on cur- 
rently accepted principles, including those of Marxism. 

Philosophical Works other than those considered classics are 
catalogued together with all sorts of iMilemical and theoretical 
treatises and include some works of a religious nature but little 
on Buddhism, which had its own exten.sive canon outside the four 
classifications. 

Early attempts to persuade men to courses of action (or inac- 
tion), by composition in a written language long based on sym- 
bols for concrete ideas and relatively simple extensions of them, 
were imfiortant in developing that language into a flexible medium 
for expository prose. 

Persuasion rather than mere conviction was the aim ; philosophy 
in China has been concerned mostly with principles for the guid- 
ance of human behaviour rather than with metaphysics or systems 
of logic. Hence it was usually political or antipolitical. Con- 
fucius* time was one of disunion and social breakdown; he 
preached return to a traditional age of sage kings who were in 
harmony with the Way of Heaven and governed by example. 
There were now many rival kingdoms, but Confucius maintained 
that a true king would receive the voluntary submission of all. 
A subject could at least become a gentleman (the Chinese term 
meant a prince’s son, but the sage gave it a moral sense) with 
such virtues as humanity, justice and reciprocal fidelity between 
parents and children, superiors and inferiors. 

Confucius emphasized, as manifestations of these qualities and 
as disciplines in preserving them, strict observance of time- 
honoured public and private rituals and manners. These ideas 
can be pieced together from the laconic Analects; they were de- 
veloped, with certain divergencies, by similarly oriented teachers 
.such as Mencius and Hsiin Tzu. 

To some other thinkers, the existence of political structures, 
rules of conduct and reverence for the past meant only that men 
had deviated from the Way (Tao), which could only be followed 
intuitively and could never be embodied in records or words. Yet 
these mystical Taoists wrote numerous books themselves. The 
Tao Te Ching (Scripture of the Way and Its Power) is one of the 
most frequently and divergently translated Chinese texts. Its al- 
leged author, Lao Tzu (Lao-tse), was supposed to have lived in 
the time of Confucius, but at least parts of it are later than some 
of the Teachings of Chuang Tzu. 

The latter contains passages of brilliant style and wit. Unlike 
many later Taoist writings, with their esoteric recipes for direct 
immortality, it more than once counsels accepting death with 
equanimity. 

Few of these early writings were by a single hand, hence they 
are not always consistent. Taoism and Confucianism, often in 
conflict, were not mutually exclusive. Many writers classified 
under one school show elements of the other. Mo Ti stood apart 
from either in preaching universal love, a beneficent deity, and 
interceding spirits, while opposing useless ceremony. The legalists 
put no faith in good intention or example and called for explicit, 
rigorous law under ab.solutc totalitarianism. Their program 
achieved the first unification of China, but the Ch*in dynasty 
(249-207 B.c.) was short-lived, and Confucianism became ortho- 
dox under the succeeding Han. 

Scholar-administrators fostered acceptance of a textual canon 
which would be of higher authority than that of changing rulers, 
and of which they themselves would be the recognized interpreters. 
Thereafter Confucianism developed mostly through commentary 
on fixed texts. 

Occasional independent philosophers appeared (e.g,, the skeptic 
Wang Ch’ung and the youthful metaphysician Wang Pi). Taoism 
in one direction degenerated into magic and became a popular re- 
ligion, which soon had the powerful competition of imported 
Buddhism. Confucianism, with its noncommittal position on the 
supernatural and its emphasis on obligations, remained the official 
standard, but even emperors often favoured one or the other of 
its competitors. 

Eventually the traditionalist philosophy vitiated its rivals by 
borrowing from them. Neo-Confucianism, as articidated by Chu 
Hsi (1130-1200) in a feat of syncretism comparable to tibat of 



CHINESE LITERATURE 


St. Thomas Aquinas, remained grounded on the classics but in- 
vested them with an eclectic metaphysic and cosmology. Its con- 
servative ethic dominated Chinese mores, as Chu Hsi dominated 
scholarship, until modern times. 

An influential modifier, Wang Yang-ming (1472-1528), gave 
the pursuit of knowledge a subjective interpretation suggestive of 
Zen Buddhism. The school of **Han Learning’* from the 17th cen- 
tury sought an objective view of history, but its followers confined 
their investigations largely to textual problems. 

At the turn of the 20th century, conditions brought political 
theory again to the fore. K’ang Yu-wei and, at first, Liang 
Ch’i-chao tried to rehabilitate Confucianism as a modernized state 
religion; Sun Yat-sen attempted to combine the western liberal 
tradition and some elements of Marxism with Chinese concepts. 
After 1049 the Communist state im[)oscd an orthodoxy more ab- 
solute than Confucianism ever enjoyed. 

Of professional philosophers, outside the field of action, the 
best-known Chine.se name at mid-century was that of Fung Yu-lan, 
whose works show in different pha.ses the influence of neo- 
Confucianism, western neorealism and Taoist transcendental 
thought. 

Collected Works, as a standard classification, include all the 
poems. cs.says, letters and occasional pieces by a given man, but 
not a single drama or novel. 

Until the 19th century the professional author, receiving money 
for publications, was virtually unknown in China. However, 
nearly all educated men were professional writers, their ability 
to compose documents being their primary qualification for civil 
employment. 

Anything else they wrote was incidental, but could hardly be 
called avocational since proficiency in verse and certain other 
accepted forms was required for the government examinations as 
well as by social exigency. Actually a talent for literature often 
had a great deal to do with a man’s reputation and consequently 
with his advancement. Production of less dignified genres, on 
the contrary, was harmful to an official career and hence usually 
unacknowledged. 

Poetry in China from the beginning made rhyme as important 
as rhythm. The ancient Classic of Songs is a collection of folk 
songs (poKshed by court scribes), ceremonial odes and dynastic 
hymns, all from North China. Later commentators interpreted 
even the love songs as moral and political allegories. Similar 
treatment was inflicted on the next-oldest preserved poetry, which 
originated farther south in the incantations (often erotic) of male 
and female shamans. These inspired the melancholy rhapsodies 
associated with the vague figure of Ch’ii Yiian, central among 
which stands the luxuriant, obscure “Li Sao” (“Falling into Trou- 
ble”). Partly from these, in turn, came the rhymepro.se (/«), 
with a short prose introduction and strongly rhythmical sections 
making free use of rhyme. It was characterized by virtuoso piling 
up of words for cumulative effect, as already in the goddess- 
haunted “Rhymeprose on Mount Kao-t’ang” attributed to one 
Sung Yii (third century b.c.?). 

Eventually some writers u.scd the fu for more formal or more 
realistic subjects, as Lu Chi (a.d. 261-303) in his brilliant “Rhyme- 
prose on Literature” — the first systematic Chinese essay on liter- 
ary form and theory — and Yii Hsin (513-581) in his great “La- 
ment for the South” on the fall of the Liang dynasty. But during 
Han times, when the fu was the chief rhythmic vehicle for the 
literati, it remained predominantly descriptive. 

Meanwhile the Han imperial music bureau had started writing 
down the songs of the people for adaptation to court use. These 
lyrics and ballads (called yueh-fu poems), more varied in theme 
and exi^ression than the ancient Classic of Songs, gradually in- 
spired literary men to simpler fioetry mixing personal sentiments 
with folk themes. 

The Wei dynasty prince Ts’ao Chih (192-232) raised this com- 
bination to poetic heights. Even more individu^ was the recluse 
T’ao Ch’ien (365-427), one of China’s greatest poets. He si)ent 
nearly all his life on a small farm close to nature, which permeates 
his poems both realistically and philosophically. He also took 
considerable comfort in wine. Coterie poets of this period of dis- 


union were more self-consciously unconventional, often proclaim, 
ing their scorn of official life, celebrating wine and fantasy. Others 
devoted themselves to erotic themes, praising beautiful women 
in the ornamental palace style, a pastiche of clich6. After the re- 
action against this preciosity, poets seldom wrote about sexual or 
romantic passion, at least for circulation. 

The T’ang dynasty (618-907) is often called the golden age of 
Chine.se poetry, because it produced galaxies of major and minor 
poets and because early in this period was crystallized the verse 
form par excellence. The regulated poem (lU-shih) is so con- 
sidered because it fully yet compactly exploits the tonal resources 
of thr Chinese language. It consists of a stanza of eight five-word 
or seven-word lines with a complex pattern of tonal or pitch con- 
trasts. In such brief space there is no place for connectives; the 
style is inevitably elliptical and allusive. Even more concentrated 
is the stop-short (chueh-^chu) containing only four such lines. 

Able poets sometimes violated the rules and often wrote freer 
“old-style” types of verse; no Chinese literary form, once estab- 
lished. was ever abandoned completely. 

T’ang poetry reflects the dynastic glory and sophisticated cos- 
mopolitan life of the period but also the hazards of political ca- 
reers and the hardships of internal war and disaster. One of his- 
tory’s most lavish patrons of the arts was the emperor Ming Hsiang 
(Hsuan Tsung), yet his reign was broken by a rebellion which sent 
his |)ensioners scurrying about the empire in search of food and 
shelter. The insouciant Li Po, once a favoured guest at court, 
in his w^andcrings continued to write virtuoso fantasies and 
heightened evocations of landscape with the fame ease as before. 
A legend grew up that he drowned while drunkenly trying to em- 
brace the moon’s reflection. Tu Fu, a man of soberer character, 
a conscientious minor official and a painstaking writer, put into 
his poems the hardships and sorrows of his own life and those of 
the common people. 

For his broad humanity coupled with meticulous craftsmanship 
many Chinese consider him their greatest poet. Some of his and 
Li Po s i>ocms were messages to each other. Meetings and part- 
ings of friends is a ubiquitous subject in Chinese poetry, often 
treated with deep feeling as between these two, perhaps oftener 
as a social-literary convention. 

In later and calmer T’ang times the ballads and lyrics of a gen- 
tler poet, Po Chii-i (772-846), made his name a household word. 
One of the most appealing of Chinese poets, he is also one of the 
most translatable. More difficult are the poems of his contem- 
porary Han Yu, chiefly known as a model prose writer. He cham- 
pioned a return to the simplicity characteristic of Chinese prose 
before it accumulated a set of elaborate rules involving verbal 
()arallclism and verselike regularity. As a poet he wrote largely in 
regulated verse, but brought to it an unhackneyed vocabulary' and 
employed harsh combinations when he wanted a harsh effect. 

Ec]ually original, at about the same time, was the short-lived 
Li Ho, whose strange satanic poems have been compared with 
tho.se of the French symbolists. 

Toward the end of the T’ang a previously sublitcrary form, the 
te’w, began to enjoy a measure of artistic status. Young men .set 
their own words to songs they heard in the brothels and teahouses, 
following the rhythm and melody of a given song so that 
suiting love poem was often in uneven lines. Some of the lovelies 
and saddest are by Li Yii (937-978), second and last ruler of t e 
ephemeral Southern T’ang, who died a prisoner of the Sung. 

In the Sung dynasty (960-1279) the tz*u was adapted to mo 
varied subjects, and mu^ of the best poetry of the period was 
this form, though its origin prevented inclusion in a man s co 
lected works. Sung writers also revitalized the rhymeprose, 
making of it less rhyme and more prose; the “prose /« 
Ou-yang Hsiu are especially noteworthy. The most popular . 
poet, Su Tung-p’o, reworked as a tz*u one of his two 
about his visits to the Red cliff on the Yangtze. rg, 

of all Chinese poets, Lu Yu, especially wrote patriotic pieces 
ing defense of Sung China against its encroaching .^ra 

several centuries after its fall, the finest verse appeared m \ 
librettos. ^ en- 

Drama or opera evolved slowly from court ballets, s 
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tertainments and variety shows. The theatre as an integral artis- 
tic and popular institution emerged in the Yiian dynasty (1279- 
J3O8). For its character and history, see Drama. Despite or 
rather because of its great popularity, the drama was not a re- 
spected medium for literary talent, partly because the narrative 
and dialogue parts were written in the language of everyday life. 
There was little precedent for writing down such language, and 
duing so could not advance a man’s career in an officialdom for 
which even the entrance examinations were in the terse literary 
language. 

In the Yiian period China was ruled by the Mongols, and the 
clas'^ical examinations counted for little. Apparently some edu- 
caifd Chinese to whom office under the conquerors was either 
closed or repugnant, having time on their hands, took an interest in 
the theatre and began to write for it, doubtless not without pay. 

\ erses for the arias more or less remained in the literary language, 
being made intelligible to the ear through colloquial asides by the 
performers. 

Fiction existed in written form from early times, in the sense 
of eK'iborations on history and anecdotes in plulosophical writings. 
Nobody knows how much of the Intrifiues of the Warring Stales 
nr the Tso Commentary is factual, how much hearsay or inven- 
lioii Even in later times, hero tales and ghost stories were in- 
lentlcd to be taken as true reports. The poet T’ao Ch’ien wrote a 
i.-mous prose allegory, “The Peach Blossom Source,” hut not until 
'he T ang period did the literary tale come into its own. From 
frt JiLicnt use of the supernatural such tales were called ch*uan-chH, 
iKirrntions of strange things.” Many were love stories. They 
^serr written in the scholar’s language, and could scarcely be 
rc'id bv any other class; the masses depended on itinerant story- 
trlltTs in the streets. 

These entertainers seem to have kept simple outlines or prompt 
biuiks in the vernacular, which printers began to bring out in il- 
iij'. rated popular editions, which fell into the hands of scholars 
AN till read them in private and poli.shed them for diversion. They 
exi);indid the outlines, adding new incidents and subplots, retain- 
inc :i^i chapter endings the storyteller’s allurement : “And if you 
don't know what happened then, listen to the next episode.” 

Thus the novel was bom. For centuries it remained outside 
thr of recognized literature, unsigned or attributed to a rival, 
FiiKc discovery might ruin the author's official career. Authorship 
often composite, different readers making any alterations or 
diiditions they liked; numerous variant editions appeared. The 
konitmcv of the Three Kingdoms, prototype of many novels based 
on hisuirical characters and themes, existed in fairly extended 
form ;is early as the Yuan period, but the present 120-chapter 
verson pn)bably dates from the i6th century. The Water Margin 
'n titlrd All Men Are Brothers in one translation) deals sympa- 
thfiii.illy with the exploits of a band of robbers in the 12th cen- 
fury. T'hc Journey to the West (partially translated as Monkey) 
Ijy ;i known author, Wu Ch’eng-en (?i 500-80) is a satirical alle- 
ciiry written in the manner of an interminable but amusing fairy 
tall 

The first novel of everyday life, divorced from legend, history 
ami the street entertainer’s conventions, was Chin P'ing Met (com- 
pletely translated as The Golden Lotus), written anonymously in 
^hnj: times. Its theme is the ruin caused by selfish pursuit of 
pleasure; because of its frequent pornography, probably intro- 
to ensure readers, it has been especially denounced. Yet 
if is a truly great realistic novel, complex in plot and convincing in 
chanu terization. 

TtSih-ccntury Dream of the Red Chamber (flung Lou 
) is a sentimental but psychologically penetrating love story 
. vcloficd against the background of a large family and its declin- 
f»rtunc.s. Ts’ao Chan left this novel unfinished at his death, 
Kao K carried it to a conclusion. The death of one of its two 
ifen»int's has called forth at least as many tears as Samuel Richard- 
.s Vamda, written not much earlier. 

^t^vcrid Ch’ing dynasty novels sharply satirized official comip- 
311(1 inefficiency. In the last years of the Chinese empire an 
jysuc.cessful businessman and reformer, Liu E (1857-1909), wrote 
^cmiuutobiographical Travels of Im Ts*an, which has httle 


plot but is unified by an original personality. It reflects his multi- 
form interests, including the Sherlock Holmes stories, but pri- 
marily his anxiety over the future of China, represented in a dream 
by a floundering ship with an irresponsible and vicious crew. 

The colloquial short story developed concurrently with the 
novel, retaining the oral storyteller’s cliches to an even greater 
extent. Stories of exemplary conduct were rather conventional; 
love stories showed far more realism and invention. Three defini- 
tive anthologies published in late Ming times are known collec- 
tively as the San Yen. 

In the Ch’ing dynasty the literary-language tale of ghosts and 
marvels was revived, with especial artistry in P’u Sung-ling’s 
Strange Stories from the Liao-chai Studio. 

Women Writers, exceptional in premodem China because of 
educational and social limitations, were by no means unknown. 
Pan Ku’s sister, Pan Chao, contributed substantially to his History 
of the Han Dynasty. It became a convention for men to write 
love poetry from a woman’s standpoint, reserving the masculine 
first person for poems of friendship; but countless anonymous 
love poems are traditionally attributed to various women. Known 
poetesses include Ts’ai Yen, who wrote 18 memorable stanzas 
about her long captivity by a border tribe in late Han times; 
Yii Hsiian-chi, a Taoist nun and mistress of more than one T’ang 
poet; and Li Ch’ing-chao (Sung dynasty), famous for her tz^u. 
Female professional authors appeared in the 20th century (e.g., 
leftist short story writer and poetess Ting Ling). 

The Literary Revolution which followed the political one 
of 1911 virtually abolished the terse traditional style; the main- 
stream of literature shifted to an approximation of the vernacular. 
This change, championed in 1917 by Hu Shlh and Ch’en Tu-hsiu 
amid a .storm of controversy, came about largely for practical 
rather than purely literary reasons. 

A modern China must aim at nation-wide literacy, impossible if 
education should remain divorced from speech patterns, and at 
assimilation of the theoretical and practical knowledge of the rest 
of the world. Even in the new pai-hua (plain speech) style, of- 
ficially taught in the schools after 1920, new terms had to be 
coined, eventually becoming idiomatic. 

Authors freely borrowed both ideas and techniques from Europe 
and America, where some of them studied. Western literary 
trends reflected in China generally were those of several decades 
past: Ts’ao Yu’s play Thunder and Rain shows the influence of 
Ibsen, Mao Tun’s novel Midnight that of Zola and Tolstoy. Al- 
though the high place occupied in European literature by fiction 
and drama had much to do with the reappraisal of China’s own 
popular literature, the traditions of that literature (other than its 
use of the vernacular) were more honoured than imitated. The 
new writings were nearly always bound up with some aesthetic or 
political program, their authors associating themselves with maga- 
zines or manifestoes. Groups dissolved and shifted overnight as 
iconoclasts became conservatives and aesthetes turned reformers. 

Caught between opposing political forces some turned from 
programs to scholarship, while the most active writers tended 
more and more to the left. Lu Hsiin (1881-1936), whose brief 
but bitter Ah () is the classic of modem Chinese fiction, was 
forced into the extreme camp by circumstance rather than by firm 
conviction, though the Communists later made his works “revo- 
lutionary” classics. At mid-2oth century the outstanding literary 
name in Communist China was that of Kuo Mo-jo, an archaeol- 
ogist, playwright, poet and critic who attained ^gh office as a 
sort of cultural commissar. 

Cut off from the mainland, Nationalist Chinese writers abroad 
and on the island stronghold of Formosa found it hard to produce 
creative works rooted in their native soil, but not being bound 
by an all-pervasive authority they could maintain a higher level of 
objective literary criticism and scholarship. 

Modem Chinese poetry threw off restrictions of form and con- 
tent, but merely exchanged Chinese models for foreign ones, prin- 
cipdly the imagists and Whitman in reverse chronological order. 
Traditional forms were not completely abandoned— even Com- 
munist leader Mao Tse-tung wrote tz*u versesr— but no general 
revitalization of them appeared imminent. 
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Chinese literature obviously would remain in transition until the 
nation became sufficiently unified and stabilized to achieve again 
a homogeneous culture of its own. Whether the novels, plays 
and poems of the future would be anything like those of the past 
would de|.)end on whether native traditions were to be reassimi- 
lated and transformed. 

I'he Communists undertook to reinterpret the whole of China’s 
past literature, for instance revising the still popular traditional 
plays to emphasize social and economic contrasts in them. But 
no very individual creative artistry could operate in cither tradi- 
tional or new mediums as long as both were to be rigorously con- 
trolled. Meantime contemporary Chinese literature continued to 
share one important characteristic with that of the past, namely its 
predominantly didactic nature. 

Biduooraphy. — ^M arcel Oranet, La Pensie ckinotse, chapters 1-2 
(1934) ; bien-sheng Yang, Topics in Chinese History (Cambridge, 
Mass., and London, 1950) ; Feng Yu-lan, A History of Chinese Philoso- 
phy, Eng. trans. by Dcrk Boddc, rev. ed., 2 vol. (Princeton and London, 
1Q52-53) ; James R. Hightower, Topics in Chinese Literature, rev. ed. 
(Cambridge, Mass., and London, 1953), with extensive bibliography 
of translation.^ (note addenda) ; Bernard S. Solomon, The Veritable 
Record of the Vanf^ Emperor Shun-t sung (Cambridge, Mass.; London, 
i9.'?5); John L. Bishop, The Colloquial Short Story in China (Cam- 
bridge, Mass.; London, 1955); John L. Bishop, “Chinese Poetics: 
Prosodic Elements in T’ang Poetry,” North Carolina Studies in Com- 
parative Literature, vol. 12 (Chapel Hill, N.C., 1955); Yi-tsi Mci, 
“Tradition and Experiment in Modern Chine.se Literature,” ibid:, 
Achilles Fang, “From TmagLsm to Whitmanism in Recent Chinese 
Poetry* -A Search for Poetics That Failed,” ibid, (G. W. Br.) 

CHINESE MUSIC. Music played a great part in the origins 
of ancient Chinese civilization. The pitch pipe of the normal 
pitch (called huang-chung) was the basis of the C'hinese sys- 
tem of measures, of the calendar and of their astronomical calcu- 
lations. 

A Musical System. — ^According to tradition, the emperor 
Huang Ti ic. 2697 b.c. ) sent his minister Ling-lun to the Kuen- 
lun mountains in northwest China to cut a pitch \n\)e from a 
species of bamboo which gave the note huang-chung. Eleven 
other notes were derived from this note by the following process: 
a third part of the nine-inch pipe huang-chung w'as cut off, thus 
producing a second pipe, lin-chung, which was six inches long 
(9X3) and gave the fifth. The second piiie was divided into three 
parts, and one of the third parts was added to it (8 in. or 6X 0 ; 
this gave the descending fourth (tai-isu) from the second pipe, 
and so on. 

This was the origin of the 1 2 Chinese pitch pipes : huang-chung 
(C), ta-lu (C#), tai-tsu (D), chia-chung (D#), ku-h,si (E), 
chung-lu {Y),jni-pin (F#), /m-c/iwng {Q),i-tse {G^),nan-lu (A), 
wu 4 (A#), and ying-chung (B). The Chinese system of fifths is 
first mentioned in the work Lu-Tsu-Chun-Chiu, which dates from 
the 3rd century b.c. — ^about the time when the Pythagorean musi- 
cal system was made knowm in (Jreece by the pupils of I*ythagoras. 

As the circle of fifths could not be closed because of the (Py- 
thagorean) comma, the Chine.se made a number of attempts in 
the course of the ages to divide the octave into 60 notes (King- 
fang, c, 40 B.C.), 360 notes (Chien-lo-chih, c. a.d. 430), 18 notes 
(Tsai-yuan-ting, c, a.d. 1180) and 12 notes (Ho-cheng-tien. c, a.d. 
420 and Wang-po, c, a.d. 958), equal and unequal temperament 
resiiectively. The old system of fifths still continued however to 
be the prevailing system. 

Finally, Prince Chu-tsai-yu, in 1595, a century earlier than An- 
dreas Werkmeister (1691 ) in Europe, fixed the 12 pitch pipes in 
equal temperament ; in order to obtain the nearest semitone he di- 
vided the length of a pitch pipe by 1.0594631 or ^.^and it:; diam- 
eter by 1.0292857 or The mathematical and physical basis 
was confirmed by exfieriment by the Belgian authority on acous- 
tics, V. C. Mahillon. 

The ancient Chinese scale has five tones: hung (C), shang (D), 
chiao (E), chih (G) and yu (A). Later, under the Chou dyna.siy 
(1122-255 B.C.), two further notes, pien-chih (F#) and pien- 
kung (B), were added. 

Each note of this scale of five or seven notes can be used as the 
primary note of a scale, and this gives five or seven modes, just 


as in Greek music there are the Doric mode, the Phrygian, etc. 
As each of these five or seven modes can be transposed in 1 2 ways 
there are 60 or 84 keys in Chinese music. (X.) 

Musical Practice. — ^The ancient theory and the classical music 
of piast centuries were connected almo.«it exclusively with the rites 
and ceremonies of the temples of worship and of the court. One 
of the old literary classics, the Li Chi or Book of Rites, contains 
many allusions to music; and one whole section (said to l)e a 
later interpolation) is devoted wholly to music in its ethical, 
ritual and symbolic aspects. The imperial ministry of riles once 
included a bureau of music, but the function of that office seems 
to have been entirely a matter of ceremonial tradition and to have 
had no connection with the practice of music in its popular forms. 
The performance of ritual music was continued in certain places 
up to recent times with a scrupulous adherence to tradition. The 
solemn celebration of the highest office of the Confucian worship 
is accompanied by a traditional orchestra of 44 pieces. Taoist 
temples are content with about six in.strumcnts. In the Confucian 
.solemn rite the emperor himself was supposed to be the chief 
celebrant. 

The pentatonic, nonharmonic music for this celebration lias 
often been reproduced in European notation in the books on Chi- 
nese music, particularly the solemn march to which the impcVial 
worshipper proceeded to the door of the temple and the concludSnp 
monodic hymn to Confucius {Ta tsai K*ung tsen) in which all the 
instruments and voices took fiart. 

Music outside the temples is more popular in character and 
has probably been subjected to more f^equen^ changes in M\\e: 
although even here the tenacious conservative instincts of ihe 
Chine.se handed down a more archaic type of mu.sic to the prrstMt 
day than is known in the occidental countries. 'J'he pratiict of 
this music by individuals, particularly by amateurs of high .mm i.ii 
status, for their own aesthetic satisfaction is not so widespread 
in China as in the west. 

Home or household music seems to have been more highl>’ di - 
veloped in Japan than in China. There is, in China, no ell- 
organized class of professional music teachers. Most mibidans 
acquire their art in a purely empirical way, although there i.s a 
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CHINESE GONG AND STICK. A MUSICAL PERCUSSION INSTRUMENT NOW 
USED CHIEFLY IN THE THEATRE 

considerable body of books containing the notations of tunes 
various instruments. This notation is not a staff notation, hut 
a tablature system; that is, a series of signs or symbols for the in- 
dividual tones, frets or finger positions. 

Vocal mu.sic has an impiortant place in the temples and still more 
in the theatre. Apart from this it is not cultivated as an nr 
co-ordinate with instrumental music to the same extent a!’ 
western nations, although the singing of songs and ballads is 
uncommon. . 

Musical Instruments.— The number of instruments used W 
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the Chinese Is comparatively 

Ijrpc. Moule lists and describes ray 

not fewer than 130. Many of 
them are, to be sure, mere toys "fWa 

or sifi^nal instruments of no great [yj 

importance. They are ||j| 

by mountebanks at fairs or I 

ir.nrkcts, and by hawkers or beg- I 

prs. European writers about I 

('hinese instruments devote much | 

spiivc to the description of the I 

ancient classic instruments used I 

ill temple worship, many of which I 

have long since gone out of com- I 

iiion use. They arc largely per- I 

instruments, including I 

ninny forms of highly ornamented I 

Hnitiis {ring ku, po fu, | l 

; pang ku, sonorous | | 

,i„iics .single (t’e k’ing “ I 

irr.iimvd in chimes (pien kHn I 

^ or bronze bells used in the I 

,anir manner {po chnng |1 

pint The kHn ^ 101 

is .1 iinrrow hollow box 3 to 4 ft, 
in length, with slightly convex 

upper surface. It has live, or in pmrl^^|n 

mure imKlem instruments, seven 
silk <1 rings plucked with the fin- 
errs, and was still used until 

uirly recent times for refined 

arii-iic music. Its Japanese roun- a*t 

iinurl is the koto. A larger in- The three-stringed Chinese 
. trument constructed on the same 

primiple. but having in earlier times as many as 50 strings, later 
^.nly alioiit 25, is the 5e, rarely used except in ceremonies. The an- 
liiiit instruments were classified by the older theory according as 
ihi > produced the sound of stone, metal, .silk, bamboo, wood, skin, 
pimnlaiKl earth. The mo.st important instruments still in use are the 
ringed fiddle, hu k*in, the four-stringed moon guitar, 

x'lo'li k'in. the four-stringed, pear-shaped, balloon guitar, 

ft /'■//. the three-stringed guitar wdth a very long neck, san 

a first cousin of the Japanese samisen. Of the flute 
'ypf are the straight (direct) flute hsiao^\ and the transverse 
iiu.i* ti, Reed instruments are represented by the gentle 
tzu f, a straight bamboo tube, 8 to 10 in. long, with a rice 
'tr iw >erving as a double reed or oboe mouthpiece ; and the shrill, 
'■(' na a double reed instrument with a conical wooden body 
tniiiiiir m a metal “bell,” often called the Chinese clarinet. The 
iiinio ?j?c()T»sisls of a lacquered wooden body (formerly a gourd or 
I about the shape and size of a tea cup, and a mouth- 

I'li'c through which the player inhales the air. On the body are 
jiruiipcd 13 to 17 speaking pi{)es, slender bamboo tubes each pro- 
with a thin, free reed of metal. Each tube has a hole below 
•he rcfd and the pipe speaks only when the hole is stopped by the 
puiycr .s finger. The yang k*in, or foreign psaltery, consists of 
^ traprzoidal sound box about 2 ft. in width over which are 
tl^ually stretched 14 to 20 double, triple or quadruple sets of 
ntctal strings which are played by strildng them with two light 
bmhoo rods. 

M«)«li‘rn percussion instruments, used chiefly in the theatre, 
•niliidf the large gong (lo Jjjf), cymbals circular 

struck with a pair of light sticks (pang ku and sharply 
^'sionant wooden blocks or castanets {pe the 

f^'volution of 1911-12, professional musicians had no high social 
standing. Those who played in the theatre commanded more 
than the players in funeral or wedding processions. 
Cnuru*s:jns l^eggars who played and sang, and ballad singers 
of the lowest rank. The Chinese theatre makes copious use 
° ^lusic, the drama being practically a music drama. A relatively 
of the play is given over to unaccompanied spoken 
‘^logue. The recitative portions are either punctuated by the 


percussion instruments or are invested with a continuous rhythmic 
accompaniment of these instruments which often drown out the 
actor-singcr's voice. The lyric portions of the (performance arc 
accompanied by the fiddles, guitars, flutes or pipes. The protag- 
onist selects the tunes from among a large number of well-known 
conventional strains or motives, said to be very old. The instru- 
mentalists accompany in unison, although, since they play without 
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Chinese dulcimer (yang ch'in), having is sets of strings. 4 in 

EACH SET. AND PLAYED WITH TWO BAMBOO BEATERS 

written music, embellishments and variations are produced ad 
Ubitum, and there are at times instances of the use of double 
notes and traces of an embryo type of contrapuntal invention. 
The Chinese ideal of good vocal performance, particularly for 
the male actors, requires a high, forced falsetto tone production. 

All of this music, as well as the popular music of funeral and 
wedding processions and of street songs is, like the sacred music, 
distinctly pentatonic. But where, as in the popular orchestra or 
solo (performance, the art of improvisation and embellishment 
has free play, the larger intervals of the ftve-tone scale are fre- 
quently filled out in runs and figures, as a careful analysis of 
phonograph records (Erich Fischer) has shown. But even here 
the imiportance of the pentatonic skeleton or foundation is beyond 
doubt and is easily sensed by the European hearer. Since the 
revolution the influence of Western music has become more 
marked. 

Bibliography. — ^J. A. Van Aalst, Chinese Music (1884) ; A. C. Moule, 
“A List of the Musical and Other Sound-Producing Instruments of 
the Chinese,” Journal of the North-China Branch of the Royal Asiatic 
Society (vol. xxxix., 1908) ; Louis Laloy, La Musique Chinoise (1910) ; 
Erich Fischer, “Bcitriige zur Erforschung der chinesischen Musik,” 
Sammelbdnde der Intemationalen Musik-Gesellschaft (vol. xii., 1911) ; 
Maurice Courant, “Sur I-a Musique Classique des Chinois,” Rncyclo- 
pidif de La Musique (1914) ; G. Soulie dc Morant, Thialre el Musique 
en Chine (O. K.) 

CHINESE PAINTING. The first thing to be said about 
Chinese painting is that very little is known of its actual achieve- 
ments. Wc have indeed ample records of the lives and works of 
innumerable painters, from the first centuries of our era onwards, 
and a mass of criticism. Chinese paintings also exist in vast 
quantities. But it must be realized that of genuine, or (probably 
genuine, works of the great masters of the best (periods, very few 
indeed remain. It is impossible to doubt, from the evidence of 
what has survived, and from literary records, that Chinese paint- 
ing, with its majestic and continuous tradition of more than 1,500 
years, is one of the greatest schools of painting that the world has 
seen. But we are quite without the means of comparing Chinese 
painting as a whole with the paintings of Italy, or any other 
European school, the successive masterpieces of which are known 
and accessible to every student. 

It is true that during the 20th century the almost complete 
ignorance which prevailed on the subject till the end of the igih 
century has been greatly lessened. Important discoveries have 
been made, and it is impossible to predict what may yet be dis- 
covered. The fundamental difficulties, however, of the study of 
Chinese painting are likely to remain; the extreme rarity, namely, 
of certain and documented works, on which an accurate con- 
ception of the greater masters’ style can be based. The practice 
of repeating famous designs with variations, of coiiying ancient 
works, which has prevailed in all ages, makes it possible to have 
a seneral idea of the styles of certain periods and certain masters. 
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But immense and repeated destruction accounts for the rarity of 
ancient pictures in China itself. In Japan collections have been 
made, centuries ago, and religiously preserved; and these paint- 
ings form the best foundation for study, though in many cases the 
traditional attributions have been abandoned by modem criticism. 

General Characteristics- — Painting is the pre-eminent art of 
China. It is right that the art of any nation should be judged by 
a world standard, not merely from a national point of view. In 
spite of all differences and peculiarities, Chinese painting takes its 
place with the other pictorial arts of the world, for there is a 
fundamental affinity between all successful works of art. 

I*ainting, for the Chinese, is a branch of handwriting. Both for 
writing and painting a brush is used; and to acquire a fine hand 
in writing demands a mastery in manipulating the brush and modu- 
lating its strokes such as few European painters attain. Ink is 
the favourite medium ; but Chinese ink is a wonderful substance, 
capable of an immense range and an extraordinary beauty of 
tone. Many Chinese masterpieces are in monochrome. Coloured 
paintings are either light-coloured or full-coloured; but the ink- 
drawing remains almost always the foundation of the design. 
Fresco-painting, technically a different method from the fresco- 
painting of Europe (see Church’s Chemistry of Paints and Painty 
ing, p. 307, 1915), was largely practised— and probably the grand- 
est art* of China was in this form— but the frescoes of the finest 
period seem all to have been destroyed. The great mass of Chitie^ 
pictures, however, are paintings on silk or, less commonly, absorb- 
ent paper, the pigments being water-colours or body-colours (see 
R Petrucci, EncyclopMie de la Peinturc Chinoise, 191 H, a trans- 
lation of a well-known treatise illustrated with woodcuts cdlcd 
the Mustard Seed Garden. See also Ferguson’s Chinese Painting). 
Paintings are usually in the form of hanging pictures or of hori- 
zontal scrolls, in both cases normally kept rolled up. The latter 
form involves a mode of composition peculiar to Chinese art, 
though imitated by the Japanese. These paintings, often of great 
length, are unrolled bit by bit and enjoyed as a reader enjoys 
reading a manuscript. A succession of pictures is presented, 
though the composition is continuous. Thus, in the case of land- 
scape, for which this form has been used with most felicitj^ one 
seems to be actually passing through the country depicted. Other 
forms are the framed picture and the small album picture ; screens 

also were employed for painting. ^ ,.11 

Chinese technique admits of no correction. The artist closely 
observes and stores his observations in his memory. He conceives 
his design, and having completed the mental image of what he 
intends to paint, he transfers it swiftly and with sure strokes to 
the silk. The communication through the sensitive and powerful 
strokes of the brush of something per.sonal and unique must, in 
such an art, count for much in the spectator’s appreciation. The 
qualities prized by the Chinese in a small ink-painting of bamboos, 
a favourite subject alike with beginners and masters, are those 
prized in a piece of fine handwriting, only there is added a keen 
appreciation of the simultaneous seizure of life and natural clur- 
acter in the subject. In the Mustard Seed Garden treatise cited 
above, it is said that in a master’s work “the idea is present even 
where the brush has not passed.” And this emphasis on the value 
of suggestion, of reserves and silences, is important to notice, 
because no other art has understood, like the Chinese, how to make 
empty space a potent factor in the design. It may be that Chinese 
painting relies too much on suggestion, presuming in the .spectator 
a sensibility and a fineness of organization which are found but in 
choice societies; on the other hand it avoids that laborious accu- 
mulation of unessential phenomena which in Euro])ean art has 
proved the death of so many pictures by accomplished hands. A 
certain slightness, comparatively speaking, is inevitable in Chinese 
paintings, partly because of the water-colour medium, partly be- 
cause suggestion is preferred to statement, i^artly because so many 
of the artists were amateurs and not professionals. It is remark- 
able, however, how solid and structural a Chinese landscape can be. 
The greatcr painters gave much thought and pains to elaborating 
a convention by which the sense of shape and mass can be given 
to rock forms, for instance, without losing directness and vitality 
of brudi strokfif the sense of handwriting. Each successful con- 


vention was preserved, handed down md imitated. Mountains 
could be painted in the manner of this old master or of that. 
And the Chinese, with their passion for codification, have carci 
fully tabulated all these various methods. The painter’s art is 
also saturated with literary associations. Certain flowers and cer- 
tain birds, for instance, are painted together because their asso- 
ciation is consecrated by a classic poem. Many of the painurs 
were poets; some, like Wang Wei, equally distinguished in both 
arts. But it is less the direct illustration of a poem or story that 
is normally aimed at, than the evocation of a mood similar to 
that expressed in the poem. 

When we turn to the subject-matter of Chinese painting, wc are 
struck by the early appearance of landscafie art and its aiiuu] 
predominance. Landscape is accounted the most imporiam of 
subjects because it includes man and all living things; the \vhole 
is greater than the part. Man does not play the central and heroic 
part that he plays in the art of Europe, for which the nude human 
form is the most significant and expressive of motives. Flowers 
are quite as important as figures. This difference in the fimda- 
mcntal conception of life and the universe makes itself felt in 
design. Instead of the symmetry which contemplation o,' the 
human body has made the basis of Western composition the 
Chinese prefer the principle of balance. They contemplated Uoes 
and saw that they were unsymmetrical but perfectly poised. Wnere 
in Europe wc have Christian themes, in China we have 
themes; instead of the stories of classic mythology we ha\e he 
stories of Taoist legend and the fairy tale. Genre-painting (7.1.) 
is .as common as in the West, though portraiture is perh.qb It-sb 
common. But always the life of the world outside man.—aie 
life of animals, birds and plantsi— plays a much larger part than 
in Western art. The life of action counts for less, and the con- 
templative life for more. 

HISTORY 

Early Periods- — ^From literary references we can infer Ikd 
painting was practised in China several centuries at least before 
Christ, chiefly in the form of portraiture. It is not till we come 
to the Han dynasty, that we have any more tangible cvKieiict, 
though there exist some rude designs in red on jade which may be 
a thousand years earlier. Designs on lacquer of the 1st century 
A.D., found in Korea by Mr. Umehara, and in Chinese Turkislan by 
Sir Aurcl Stein; some rough paintings on tiles (Eumorfi)|)oulo.s 
collection), and other decorations; outline drawings on vase-, of 
rather later date, give some hint of what painting in tin* llaii 
period was like. We see that a Chinese type of decorative 
design, animated by movement in the forms, was already mauind. 
The incised stone friezes of the period are clearly translaiioiis ot 
paintings, and these give an idea of the character of piciuna 
design and the range of subject — scenes from history and Icgcii . 
ceremonies, dances, mythical creatures, and all the fairy wurkl oi 

Taoism. . , 

In the 4th century, however, flourished an artist who ranks 
among China’s most famous masters: Ku K’ai-chih. There 
two rolls attributed to him: one, The Admonitions of the 
tress in the Palace, is in the British Museum; the other, 1 us 
trating a poem on a river nymph, is in the Freer collect wiiji 
Washington. These paintings are by different hands. Ihc 
in the Freer collection is altogether drier in handling, ^ > 
be a Sung copy. The British Museum roll is of a marvi 
subtlety and distinction; the line is intimfitely expressive, 
actual date is disputed, but it is generally thought 
an original, a T’ang copy. In any case there is 
of these paintings represent the design of the Chin 
265-420). They are, therefore, extremely precious doi 
and their value is increased by the fact of 

Museum roll depicts scenes of court life, with all the * • 
dress and accessories of singular refinement, the .-y,. or 

its dragon chariot and floating fairies, gives the 
fanciful side of the art of the period. In both 1 ,010 

scape element is quite primitive. The landscape . j-on- 

the London painting is indeed in strong contrast wi 
summate grace and expressiveness of the tall and slen 
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tbe air of a mature and fine civilization which they seem to 
l,rt :ithe. Far from being primitive, the figure-drawing seems io 
hitniig to the close of a tradition rather than its beginning; and 
^VL may conjecture behind it the ruder, masculine style of Han 
pr.ulually subtilized and transformed in the direction of elegance 
a„il charm. Ku K’ai-chih famed especially for his portraits, 
jMinLcd all kinds of subjects, including Buddhist themes. But if 
ve may take these two pictures attributed to him as typical of the 
period, we find no trace of Indian influence in them. 

()i about the 6th century are some of the earliest wall paintings 
in (he rock temples at Tun-huang, on China's western frontier 
(sre TVlHot, Grottes de Touen-houang, vol. iv.), full of animated 
nu>Mincnt, containing figures of the same slender and elegant type 
those in the Ku K'ai-chih roll. But these are provincial in 

niaimer. 

It was in the 6th century that the famous six canons of Hsieh 
himself a painter, were formulated. The exact meaning of the 
iii-i and most imixjrtant of these has been disputed, but it is clear 
th.it the emphasis is laid on creative inspiration, conceived not 
a. .1 i)trsonal gift, but as the spirit of the cosmos entering into 
till arii.st and enabling him to produce in his forms the movement 
of Hit*. 

'lh(‘ legends of the great masters tell, not of the deceptive ap- 
jKjraiicc of reality in their paintings, but of their licing so in- 
toviTU'd with passionate life that they assumed material existence 
aiitl motion. The emphasis on movement is significant. Even in 
ditoMlive designs the forms seem to move and flow. 

The Tang Dynasty (aJ). 618-907). — ^In the 7th century the 
tmi'iie. after a period of division, was consolidated under the 
pnaL 'fang dynasty, which lasted for 300 years. This was un- 
(ioiihti'dly the {leriod of China’s grandest art. It is true that almost 
all ll.L* painting of the time has jierished; but all the available 
ivuit iue confirms the testimony of the Chinese historians and 
critus to the greatness of the T’ang masters. Some fragments of 
a juiiiiing of a spring festival, found by Sir Aurcl Stein in 1914 
a’ 1 in ian. and some other paintings found in the same locality by 
till Otani expedition, are precious relics of early T’ang art, for 
till} .show us something of the pictorial style of the early 8th 
century. Here wt find the new Tang ideal of feminine beauty: 
anmif ma.ssive form, compiarcd with the slender elegance of pre- 
cnliiig {leriods; a full, rounded face, with hair hca[jed around and 
alioM' the head, and an air of smiling health. Precisely the same 
tyji^ and the same pictorial motives arc found in the few pictures 
sur\i\ing from this ()eriod in Japan. And it is from the early 
Iiuitiur.g of Ju|ian, closely modelled on Chinese prototyjK*s, that 
^\t uiii most safely infer the great style of Tang. This kind of 
limiting is mostly Buddhistic, and the grandest T’ang works were 
of i'.uddliist inspiration. Supreme among them, according to all 
U^t iniori), were the works of Wu Tao-tzu, acknowledged to be 
tlu gnau-st of all Chinese painters. 

( Iiina, during this epoch, was open to foreign influences as she 
iualt been .since. Her empire expanded westward; her 
su/crainty extended as far as the Caspian. Envoys and tribute- 
biiircis were constantly coming or going; there was a great inter- 
est in foreign ways, dresses and customs; Indians, Persians, 
lurks and Syrians met in the capital, which was truly a world 
ctnlre. But the influence of greatest moment was Buddhism, now 
ru'upifd with fervour. Great numbers of Indian monks, some 
uf them doubtless artists, were settled in China. Chinese pilgrims 
journeyed to India and brought back sacred manuscripts and 
Kluges. But Chinese art, strong in its own traditions, was able 
to .'issiinilate the Indian formulae and create a Buddhist art of 
extraordinary splendour. Among the earliest of the ^T’ang masters 
be. mentioned Wei-ch’ih I-seng, who came from Khotan to 
Clmiu about 630. A copy of a picture of V^aisravana by this 
is in the Freer collection at Washington; and his style is 
perhaps to be discerned in a remarkable roll in Mr. Berenson’s 
eolleciion. Yen Li-pen (bom c. 600), was famous for to 
P|‘riraits of national worthies, foreign envoys and Buddhist 
^ctures. We know his work only through copies. With Wu 
T’ang painting underwent a transformation. His early 
was fine and delicate; later, it became broad and of ama zin g 


power. He painted over 300 Buddhist frescoes, as well as paints 
ings of all kinds of subjects on silk. All have perished. One or 
two* of his designs have been preserved by being engraved on 
stone, and some paintings and drawings are extant which may be 
copies from his work. The majestic fresco Three Bodhisattvas, 
given to the British Museum by Mr. Eumorfopoulos, dating 
probably from the 12th century, presumably preserves the T’ang 
tradition, and from it we may infer the yet grander and more 
magnificent creations of Wu Tao-tzu and his followers. All 
records agree in emphasizing the overwhelming power of his 
creations and also the almost sculptural character of his figures. 
Of actual and authenticated work by a known T’ang artist we 
have only five portraits of priests (much damaged) painted about 
800 by Li Chen and preserved in Japan. These are in a contained 
and rather austere style. But our chief documents for T’ang 
Buddhist painting are the pictures recovered from Tun-huang, 
on the western frontier of China, by Sir Aurel Stein and Prof. 
Pelliot. These are now in the British Museum, at Delhi and in 
Paris. A certain number are dated, with dates of the 9th and loth 
centuries. Those which are in Chinese style may be taken to 
reflect the central tradition of Buddhist painting, though in a 
more or less provincial form. Of much the same character is a 
large Buddhist picture of the 9th century in the Boston Museum. 

The Tun-huang pictures are largely devoted to the cult of 
Amitabha Buddha, who presides over the Western Paradise, and 
of his spiritual son Avalokitesvara, or Kuan-yin, the genius of 
Compassion, who in later times assumes a feminine form. There 
are many pictures of the Paradise, in which we see a host of 
blessed beings presided over by a Buddha (usually, but not al- 
ways, Amitabha) gathered round a sacred concert, where a dancer 
performs to music on a terrace raised above the lotus-lake. Some 
of these complex compositions, containing a great number of 
figures, are remarkable for the harmonious serenity of the design 
— there is no confusion or awkwardness in the arrangement — and 
the varied beauty of the colouring. Other votive pictures portray 
the great Bodhisattvas, especially Kuan-yin, or scenes from the 
Buddha legend. In the former case, the forms, draperies and 
ornaments are closely modelled on Indian prototypes; in the 
latter, types, dress and architecture arc purely Chinese. From 
the small scenes sometimes painted at the sides of the large 
pictures we gel a hint of the secular style of the period both in 
figure and landscape. The figures of donors, which are also fairly 
frequent, give us contemporary costume. Though mostly the 
work of artisans rather than artists, the value of these paintings 
as documents is very great, and a few are of real beauty as 
works of art. 

In this era landscape became important as an independent art. 
The character of Chinese landscape is seen in the word for land- 
scape, shan-sw (|lj 4 C)» mountain and water. Li Ssu-hsun (b. 
651) was the first eminent painter who devoted himself mainly to 
landscape. He painted in greens and blues, with gold outline. None 
of his works exist, but copies preserve the characteristics of his 
style. His son, Li Chao-tao, developed this technique. A small 
picture in the Boston Museum, ascribed to him but probably of 
later date, gives a good idea of this “miniature” kind of landscape- 
painting. A very different tradition in landscape was founded by 
Wang Wei (b. 699), who was equally famous as a poet. He ma- 
tured a style of ink-painting, in which the landscape became the 
counterpart of an emotion, more subjective and more “impres- 
sionist” in method than the work of Li Ssfi-hsun and his school. 
Copies exist (one is in the British Museum, and an earlier one in 
the Freer collection) of a famous roll by Wang Wei, Scenery of 
the Wang Ch*uan, The painting was engraved on stone when it 
began to decay. Rubbings have been published by Dr. B. Laufer 
in Ostasiatische Zeitschrift (April 1912). 

Ts’ao Pa and his greater pupil, Han Kan, were especially 
famous for their paintings of horses. Han Kan found endless 
subjects in the fine horses sent as tribute from Central Asia. 
He worked in the 8th century for the emperor Ming Huang. A 
contemporary, Han Huang, painted buffaloes and rustic scenes. 
The splendidly modelled pottery figures of horses and camels 
found in T’ang tombs give us a due to the vigour and breadth 
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of the painting of these masters, whose original work has 

perished. 

Admirable genre pictures and scenes from court life were also 
painted in this era. Chou Fang is known by versions (one in 
China and one in a New York private collection) of his Listeners 
to Music, a design in which the Chinese genius for eloquent 
spacing is conspicuous. The beautiful picture in the Boston 
museum of Ladies Beating and Preparing Silk probably preserves 
a T’ang design. 

The Five Dimasties (aj>. 907-960). — ^In this short period a 
great many artists are recorded, of whom Hsii Hsi was famous 
as a flower-painter and Chou Wcn-chu for his pictures of women. 
Still more celebrated was Huang Ch uan, who painted landscape, 
birds, flowers, etc., and who is said to have started what is called 
the “boneless method*’; i.e., painting without a drawn outline. 

The Sung Period (ajd.' 960-1279). — ^Under the emperors of 
the Sung dynasty China was re-united. The emperor llul Tsung 
was himself a painter and a great collector. In his reign the 
Academy of Painting became very prominent and attracted artists 
from all parts. A certain realism was inculcated, but in style a 
fastidious simplicity was to be aimed at. The small album- 
painting of a bird in a bough in the Eumorfopoulos collection, and 
similar paintings in famous albums in Japan, some of which arc 
attributed to Hui Tsung, illustrate the ideals of the time. Flower- 
painting, hardly existent in the T’ang period, was now a favourite 
theme, and some painters, like Wen T’ung, specialized in ink- 
painting of the bamboo. Of the flower-painters Chao Ch'ang was 
the most celebrated. The most eminent master in landscape of 
Northern Sung was Kuo Hsi, who wrote an essay on landscape, 
partly translated by Waley {Chinese Painting, pp. 189-194). 
Mi Fei invented a new style in landscaiie, without outline and 
with boldly brushed-in wooded peaks rising above rain and mist. 
His style is preserved in many pictures, though again few or 
none are likely to be actually by his hand. Chao Ta-nicn painted 
autumn and winter scenes; Fan K’uan was famous for his snow- 
scenes. 

But the most famous name in the art of Northern Sung is li 
Lung-mien (c. 1040-1106). Much of his work consisted of 
copies from earlier masters. He had a reverential passion for 
tradition. At first he painted horses, but soon abandoned such 
subjects for. Buddhist themes. Rarely using colour, he drew 
with a delicate, nervous line. Copies of his works are numerous, 
and a few originals have been reproduced in the Kokka. He is 
revered by the Chinese as a perfect type of Chinese culture; 
judged purely as an artist, he would not have so great a fame. 

In 1127 the Tatars occupied northern Chii^. The emperor Hui 
Tsung was taken prisoner and died in exile ■ Hang-chow became 
the new capital of what is known as Southjern Sung. The changed 
temper of the times is reflected in the art of a people no longer 
greatly interested in external events which they were helpless to 
transform. The passion for romantic solitudes, for soaring peaks 
and plunging torrents, which had always hi^unted certain minds, 
eager to escape from the pressure of official life and ceremonious 
routine, became a mastering inspiration. The Zen Mct of 
Buddhism, now dominant, with its reliance on intuition, its con- 
tempt for all outward forms, replaced the votive picture of single 
or assembled Bodhisattvas, glowing with colour and gold, by 
pictures of Arhats in intense contemplation, or by swift ink- 
sketches of Zen saints; even a poising bird or blossoming spray 
could become in this mode of thought as “religious” a theme 
as the glorified Buddha. The emphasis was all on the interior 
mind. This temper, to which Taoist love of freedom and fluidity 
contributed much, gives a peculiar poetic character to the art of 
Southern Sung. Some there were, like Li Sung-nien, who kept 
to the older traditions and painted scenes from history and legend, 
and sets of pictures on weaving and agriculture. But the genius 
of the age is seen rather in Li T’ang (to whom are attributed a 
roll in a Japanese collection and a beautiful small picture in the 
Boston Museum), and still more in his famous pupils, Hsia Kuei 
and Ma Yiian, Owing to the enthusiasm with which the land- 
scapes of this school were collected in Japan, we are able to judge 
of its productions from concrete examples. Though this school 


soon fell out of favour in China, it represents to Europe Chinese 
landscape at its finest ; synthetic in conception, impassioned in 
execution, it unites simplicity with grandeur. Hills and high 
places had always been regarded with reverence as the abode of 
spirits. We find no counterpart to the feeling of aversion or dis- 
gust which the Alps inspired in Europeans down to so late a 
period. And though the Chinese have always been an agricultural 
people, it is not the relation of toiling man to the fruitful earth 
which inspires their typical landscape art. It is a more cosmic 
inspiration; a feeling of affinity between the human spirit and 
the energies of the elements, — the winds, the mists, the soaring 
peaks, the plunging torrents. Technically, Chinese landscaijc 
design differs from European. The high horizon precludes the 
need for uniting sky and ground, divided by the natural horizon 
of sight, by means of vertical lines and masses. The eye pa.sses 
from the foreground, so often a source of trial and difficulty to 
the European painter, to the central motive of the picture, usually 
a mountain form. 

The Yuan or Mongol Period (a.d. I279-1368), — In this 

comparatively short period there was a tendency to go back lo 
the style of ancient masters. Chao Meng-fu is perhaps the ml)^l 
famous painter of the time. Countless pictures of horses now in 
Western collections are attributed to him, few of them with 
any probability. He also painted landscapes and flowers. ’ An- 
other fine painter was Jen Jen-fa, of whom there is a good example 
in the Eumorfopoulos collection, and others in Japan, 'fhe four 
chief landscape masters were: Huang Kung-wang, Wang Miiir, 
Ni Tsan, and Wu Chen. The two latter led roaming lives and had 
nothing of the professional about them. Ni Tsan painted sug- 
gestions of landscapie in ink, in a reticent, delicate manner. Wu 
Chen, known as the “Priest of the Plum-blossom,” excelled in 
paintings of bamboos. Ch’ien Hsiian is a master whose name is 
very frequently forged on paintings; he painted birds, flowers, 
also figures. Wang Yo-shui was famous for flowers. Veri llui 
is greatly admired in Japan for his pictures of Taoist sages, but is> 
less known in China. 

The Ming Dynasty (a.d. 1368-1644).— The art of the Ming 
period is characterized as a whole by a gradual fading out of the 
interior glow which under Buddhist and Taoist inspiration had 
suffused the creations of earlier periods. Concentrated in licrsHf, 
China 4 iad no longer any stimulating contact with the world with- 
out; and her art became concerned rather with the beauty of 
material things than with the expression of the interior spirit. M, 
the same time a reverential conservatism prescribed for the 
painter both subject and manner of treatment. The painters of 
this period are so numerous that only a few outstanding masters 
can be mentioned. The first Ming emperor re-established the 
Academy of Painting, with the aim of emulating the glories uf 
Sung art. Gifted painters flocked to his court. Lin Liang painted 
ink-pictures of eagles, wild geese, flowers, etc., in a style of 
extraordinary breadth and power. A good example is in the 
British Museum, which also has a &ntJFairy and Phoenix ascribed 
to W^u Wei, a master who strove to recapture something of the 
strong brush-work of Wu Tao-tzu. Very typical of early Mmp 
art are the bird and flower pictures of Pien Ching-chao (Inn 
Wcn-chin) and of Lii Chi, in which a certain solidity and a 
decorative richness of colour combine with powerful drawing in 
a large design. In landscape, Tai Chin, accounted one of t c 
foremost Ming painters, led a new movement and had many 
followers. His style was broad and free, with little or no co ou . 
Another school preferred minuteness of detail, 
mental use of colour, especially a rich blue. Of this school wc 
Chou Ch’en and T’ang Yin, who also excelled in figures. 

Tung Ch’i-ch’ang (1554-1636), eminent as a critic as 
painter and calligrapher, despised these “professionals , 

laborious technique. He is associated with the “^amed 
Painting,” in which refined taste and literary 
for much more than mere accomplishment. Tung tni- 
claimed that this style originated with Wang Wci in ‘ 
century, the founder of the Southern school. (In disting - 
the Northern and Southern schools, he tried to giw these 
shadowy terms a geographical foundation which does no 
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Plate 1 



■V COUlirESY OF THE H'JSEUM CF FINE ARTS. BOSTON 

LANDSCAPES OF THE SUNG PERIOD (960-1279) 

1. A landscape scroll, attributed to Tung Yiian, 10th century, but probably 12th-13th century 

2. Dragons and a waterfall among cavernous rocks, by Ch'In Jung, 12th century, southern Sung school. Ch'fn Jung was especially skilled In painting 
dragons, symbolic of the powers of nature 
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8IX CHARACTERISTIC PAINTINGSp 4TH TO 14TH CENTURY 

1. ChInesM herdsman, a painting of the mfd-12th century. Sung *'Ladlet Beating and Preparing Silk,” a genre painting ettrlbutsd 
period. 2. A man on a water-buffalo attributed to LI Tang (c. to the artist-emperor, Hul Tsung (1082-1135), Sung dynaity* 

1100), of the Northern Sung school. 3. Landscape with bridge and probably preserves a Tang design. 5. Portrait of a Buddhist pr • 

willows, by Ma Yuan, a landscape painter of the late 12th and early a Chinese fresco of the 14th century. 6. “Harmonious Family * 

13th century. His work shows the vigor of the Northern Sung part of “The Admonitions of the Instructress In the Palace, ais 

school combined with delicacy and sensitiveness. 4. Detail, from uted to Ku K'ai-ohih (4th century), one of China's earliest painse 
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exist.) The Southern school, adorned in the earUer part of this 
period by Shen Chou and W&i Cheng-ming, two much-admired 
miisicrs, had by the close of the dynasty become triumphant and 
supreme. Among bird and flower painters of the i6th century, 
Chou Chih-mien may be mentioned as one of the most distin- 
guished, though his work is rare. 

The Ch’ing (Manchu) Dynasty (a.d. 1644-1911).— paint- 
ing in the 17th and i8th centuries is very largely devoted to 
lamiscapc in the style of the Southern school, which in the later 
dt‘velopments of the literary man’s style becomes loose, slight, 
caf)ri(:ious and eccentric. Among gifted amateurs of the beginning 
of ihe dynasty, Chu Ta is much admired for his ink-sketches of 
flowers, rocks, etc. More important artists of the K’ang Hsi 
period are “the four Wangs, Wang Shih-min, Wang Chien, Wang 
llui and Wang Yuan-ch‘i. 

Another great figure in the T7th century is Yun Shou-p’ing, 
called Nan-t’ien, the most famous flower painter of the 
Ciriiig i)eriod. Wu Li, who was converted to Christianity and 
bet ame known as Father Acunha, painted landscapes. The in- 
ilufiice of the Jesuits was considerable for a time in China, but 
had no lasting effect on the arts. The Jesuit Giuseppe Castiglione 
wa^ made to learn the Chinese style of painting under the name 
Ln.p Shih-ning. Chiao Ping-cheng, however, learnt something 
of Luropean Txjrsi)ectivc and taught it to Leng Mei and other 
arlisls. Chiao Ping-cheng’s sets of pictures of agriculture and 
v\Laving were engraved in 1696. Shen Nan-pin went to Japan 
and stayed at Nagasaki (1731-33); his work had a very stimu- 
Litiug effect on the naturalistic movement in Japan. Apart from 
this naturalistic movement, the modern painting of China seems 
to show little new life, and though good painters flourished in the 
u)th century, they were mostly content with exercises in the 
various manners consecrated by the past. 

Hibi niGHAPHy. — S. Omura, Chinese Painters, vol. viii.-xii.; H. A. 
riilfs. Introduction to ihe History of Chinese Pictorial Art; A. Waley, 
Intr uturtion to the Study of Chinese Painting and Index of Chinese 
Amts; L. Ilinyon, Painting in the Far East; R. Petnicci, Encyclopidie 
df la Feint ure Chinoise; F, Hlrth, Scraps from a Collector's Note^ 
bih>k; J C. Ferguson, Chinese Painting. (L. Bx.) 

CHINESE PAVILION, Turkish Crescent, Turkish 
J iNc.KF, or Jingling Johnny, an instrument consisting of a pole 
aliout Oft. high terminating in a conical metal cap or pavilion, 
with small jingling bells and surmounted by a crescent and 
a star. The Turkish crescent, or “jingling Johnny,” as it was 
familiarly called in the British array bands, was introduced by the 
Jani.ssarics into western Europe, but it has fallen into disuse now, 
hcivinK been replaced by the glockenspiel or steel harmonica. 

CHINESE SCULPTURE. The historical records about 
siiiipiural works in China do not begin until the Ch’in dynasty 
(24')“io6 11.C.); the earliest refer to the 12 colossal statues of 
“ilu! giant barbarians” and the bell-frames in the shape of 
monsters “with stags’ heads and dragons’ bodies,” which the great 
cm])eror Cn’in Shih Huang Ti ordered to be cast from the weapons 
of war collected throughout the kingdom. These enormous bronze 
sLa'.u(\s which were placed before one of the imperial palaces 
ocar Hsicii Yang, on the Wei river in Shensi, are mentioned by 
Lu Chia, an author who lived from the Ch’in to the Han dynasty, 
and by several later chroniclers such as Chang Heng (d. a.d. 139) 
speaks of “the metal barbarians sitting in a row.” At the 
wtd of the later Han dynasty Tung Chow melted “ten bronze men 
into small cash, also the bell-frames”; the two remaining ones 
set up inside the Ch’ing Ming gate at Ch’angan but these were 
also lost during the 4th centuiy, when a local ruler tried to 
remove them but found them too heavy for the muddy roads, 
lire result being that one was melted down into cash, the other 
tlirown into the river. Nothing, however, is known about the 
artistic character of th es e statues, but their well recorded history 
proves that they were considered extraordinary both for their 
and their size. 

Ch’in Dynaity-— The only sculptures now icmaming which 
l^'ssibiy might be attributed to the Ch’in dynasty are some decora- 
animals in bronze. Most of these are of small size 
placed on the lids of sacrificial vessels, but nevertheless 
a well developed sculptural character. A larger example,— 


sometimes ascribed to the Ch’in period — ^is a statuette, that 
represents a reclining bull (now in the possession of L. Wannieck, 
Paris). It is said to have been found together with some bronze 
vessels, decorated in Ch’in style, at Li Yii in northern Shansi, 
but to judge by its style, it can hardly have been executed before 
the 6lh century a.d. (Northern Wei dynasty). We illustrate it, 
however, as a particularly fine example of early Chinese animal 
sculpture. 

Among other bronze animals which have been ascribed to the 
Ch'in period should be mentioned a large dragon or hydra with 
crested neck and flame-like wings at the shoulders and the loins, 
in the collection of A. Stoclet, Brussels. It is in marked contrast 
to the bull, fierce, fantastic, grotesque to the utmost without any 
connections with nature, and must, indeed, be earlier in date, 
though hardly of the Ch’in period. Other fantastic animals such 
as interwinding dragons or felines appear at the handles of some 
large bells in Ch’in style. 

New efforts were evidently made in different directions during 
this short period which, in the field of art, was simply an intro- 
duction to the classic age of the Hans. The rigid ceremonial art 
of earlier times is gradually modified by a more direct and vivid 
interest in nature. The Chou art (1122-249 b.c.) was pre- 
eminently symbolic and geometrical. The art of the Ch’in and 
the Han periods aimed at the presentation of the actual rhythm 
of things, the inherent life and significance of the artistic forms. 

The Han Dynasty. — Most of the Han monuments have 
evidently been destroyed; yet, to judge from those which remain 
as well as from minor plastic creations in bronze and clay, Chinese 
sculpture was at this early period much better fitted to treat 
animal motives than human shapes. It is only in the reliefs that 
the human figures reach an importance comparable to that of the 
animals, and these are, on the whole, more like paintings trans- 
lated into stone than real sculptures. With the exception of the 
small tomb statuettes made as substitutes for real people, human 
representations are quite rare and artistically much inferior to 
the representations of animals. The Chinese have never con- 
sidered the human figure an artistic motive in itself, but simply 
used it for expressing an action or a state of consciousness. They 
have taken greater interest in types, postures and motives of 
drapery than in the bodily form or the muscular organism. The 
case is quite different with the animal sculptures. They may ad- 
here to certain types or formulae characteristic of the period to 
which they belong but their artistic importance depends mainly 
on the rendering of their organic form and vitality. The best 
among them are monumental creations, hardly inferior to animal 
sculptures of any other period or nation. The conventionalization, 
which is more or less preponderant during the early epochs, does 
not convey an element of immaterial abstraction but serves to 
accentuate the muscular organism, the energy of movement, the 
monumentality of the form, all that makes the animals great and 
convincing as works of art. 

Bronze, Clay and Stone Work of the Han. — ^Among the 
great number of wild and domestic animals represented in bronze, 
clay and stone during the Han period we may choose as examples 
some bears executed in bronze. The majority of these bears are 
quite small, intended to serve as feet for sacrificial vessels, but 
there are also some of a larger size which have the character 
of free standing sculptures. The two best are in the Gardner 
museum in Boston. These are represented in a squatting posture, 
stretching their heads forward widi a friendly roar. The modelling 
of the limbs is not carried very far, yet it is sufficient to awake 
an impression of suppleness and force. The artist has not been 
afraid of exaggerations in the characterization of the lumpy forms 
or the telling postures. The heavy weight of the body supported 
by the broadly placed f orepaws, the elastic power of the enormous 
legs, the softness of the bulky paws and the long nose which seems 
to form a direct continuation of the ears, are rendered with a 
power of conviction and a sense of monumental unity that are 
rarely found in later animal sculptures. 

It should also be noticed that in their representations of animals 
the Chinese have quite often combined two or more into a group. 
They have composed them in the most intricate positions and 
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built up groups which satisfy the highest requirements of plastic 
art. Most of these groups arc on a relatively small scale, but 
they arc nevertheless truly monumental. The finest results are 
athieved in groups of fighting animals, because the bodies are 
here represented in their highest tension, in the full development 
of th?\r muscular effort, and so closely interlaced that they com- 
plete each other perfectly in the expression of the plastic idea. 
The same is also true of some of the animals which arc compKised 
into an architectural unity with monuments such as the tomb 
pillars in Szechuan (which will be mentioned below). 

Tomb Statuettes of the Han. — ^The greatest variety of 
animal types may however be found among the clay statuettes 
made for the tombs. The material was most easily handled and 
thus invited all sorts of individual variations, and as these clay 
sculpture.*^ were executed as substitutes for living animals, which 
in earlier times followed their dead masters into their tombs, 
it was naiural that they .should be made as lifelike as possible. 
The majority are domestic animals such as horses, sheep, dogs, 
pigs, hens and ducks in various sizes, the smallest hardly more 
than two or three inches high, the largest measuring a foot or more. 
They were usually executed in clay moulds but sometimes 
modelled by hand, and the best among them have retained a 
siK)ntaneous freshness and vivacity which make them very 
entertaining. Proportions and sha|X5s arc treated with a great 
deal of frt'edom. The dogs have enormous heads, the horses have 
necks which curve like high arches, and the pigs have snouts like 
bowsprits, yet the exaggerations serve simply to accentuate the 
typical features of the various animals. 

Hfsidcs the animals there are human ming chH, or tomb statu- 
ettes. made as substitutes for living people, such as servants, and 
wives who formerly were buried alive with the husbands. Most 
common amongst these statuettes from the lian p>eriod are the 
slender ladies in long robes with wide sleeves reminding one of 
the Japanese kimonos. They stand usually in very quiet postures 
simply with a slight inclination of the large round head, but 
occasionally we find them represented in a dancing movement, 
though with closed feet, swinging their bodies and their arms in 
a rhythmic fashion. 

Stone Sculptures of the Han. — Stone sculptures on a large 
scale were, no doubt, also executed in steadily increasing numbers 
during the Han period, though comparatively b*w of them have 
been preserved. Among the earliest which can Ik; approximately 
dated are the animals at the tomb of General Ho Ch’ii Ping, 
situated at the Wei river some 20 m. N.W. of Sianfu. They 
were discoverd by Segalen and Lartigue during their explorations 
in 1914 and more completely dug out by the latter in 1923. 
Lartigue has also published them in an article in the German 
magazine Artibus Asiae (1927) in which he presents some e\i- 
dence for the supposition that these statues were executed about 
II 7 B.C., the year of the death of the famous general. He thinks 
that the statues, w’hich represent a horse standing over a fallen 
warrior, a reclining horse and a buffalo, were placed in front of the 
mound, and that their present quite irregular positions have been 
caused by the .shifting of the mud. Besides these, complete 
sculptures may, however, be seen in the neighbourhood of the 
mound, a large block with a mythological figure, executed in 
relief, and fragments of some animal sculptures which seem to 
indicate that this large composition never was completely finished. 
It is difficult to appreciate the artistic importance of these large 
statues without seeing the originals, but if we may draw some 
conclusions from the reproductions, the sculptures are compara- 
tively undeveloped from an artistic point of view. This is par- 
ticularly true of the main statue, the horse standing over a fallen 
warrior. The comp(»sition is indeed significant but the formal 
treatment does not seem to do justice to the motive. The short- 
legged horse with an enormous head is more bulky than monu- 
mental, and the figure under its belly is simply a large block. Here 
is little of that intrinsic energy which is so prominent in some 
of the minor sculptures already mentioned This impression is, 
however, to some extent counteracted by the reclining horse and 
the buffalo which, even if they are heavy and bulky with stumpy 
legs, reveal a very sensitive artistic treatment, particularly in 


their expressive heads. Here one may discover a touch of that 
excellent animal psychology which is one of the greatest assets of 
Han art, a characterization which, to some extent, makes up for 
the shortcomings in other directions. 

Sculpture Developed For the Dead. — Other stone 
sculptures from the beginning of the Han dynasty which niijL'ht 
serve for comparison have not come to light, though it is more 
than probable that they have existed, because this tomb was 
hardly an isolated case, and broadly .sjw nk. 
ing sculpture in stone as well as in el.iv 
had its origin in the decoration and the ;ir. 
rangement of the tombs. It was for the 
dead rather than for the living that iiu- 
Chinese developed their creative aciivitv 
in the field of the plastic arts. As proof of 
this may be quoted not only the varim,^ 
classes of clay and stone sculptures nun- 
tioned above, but also numerous reliefs i-?. 
ecuted for the decoration of the “spirit 
chambers” of the tombs and the si ul])tijr:il 
pillars placed in front of the mounds 
These monuments marked as a rule I hr he- 
ginning of the “shen tao” (spirit p;itli) 
which led up to the tomb and whi^h in 
later times was farther and farther ex- 
tended in a straight line from the tik imd 
THi Mine. south. The interior of ihe 

ScuLPTURE OF THE sui tomb consistcd often of two or more 
PERIOD chambers (as also may be observed in (on- 

temporary Korean tombs), the first being a kind of anie-room 
called the “spirit chamber,” where the soul of the deceased w;^ 
supi>osed to dwell, while the coffm was placed, togethi'r with 
various vessels and other paraphernalia of bronze or clay, in tht* 
back room. The main decoration, be it in sculpture or 
w'as concentrated in the ante-room where the walls often were 
covered with representations from ancient history* and mythulutry 
or with illustrations with a moral import. 

Tomb Pillars. — Quite a number of the decorative pillars which 
formed the gateway to the “spirit road” arc known from rcnlnil 
and western China, particularly the provinces of Honan, Sluntunq 
and Szechuan. They are usually constructed on a redankuil.ir 
plan of large and well-fitted stone blocks reaching a total height 
of 15 to 18 feet. When completely pre.served they consi.sl of .1 
moulded pedestal, a very broad shaft and a cornice over which ihc 
roof projects quite far. But the form varies somewhat in the 
different provinces; thus the pillars in Honan, of which the hes-t 
known stand at Teng Fung Hsien on Sung Shan, are verv hroid 
and provided with projecting buttresses. Otherwise they arc 
quite simple without any particular development of the cornia^ 
and decorated with ornaments and figures in very* low relic‘f. 'Ihe 
earliest of these Honan pillars is dated a.d. 118, the latest a i>. 17*^ 
The pillars in Szechuan have usually no buttres.ses, but they are 
higher and characterized by a richer architectural coniin»siti<]T’’ 
their upper parts, the cornices and friezes under the projeiiinc 
roof are particularly well developed. We find here, reprodm ed in 
stone, the beam ends and brackets so characteristic of ( him?<* 
wooden architecture, and between these are sculptural deconit’ons 
executed in high relief, sometimes almost in the round. 'Ihcsc 
pillars are all from the later Han dynasty, but only one of them, 
the pillar of Fung Huan at Ch*iu Hsien, is dated by an instnp' 
lion which contains the year a.d. 121. 

Symbolic Decorations of the Han. — ^Morc important tor 
their sculptural decorations arc, however, two pillars in the 
neighbourhood erected at the tomb of a man called 
their shafts are representations of the s3nnbols of the four din 
tions; i.e., the red bird of the South, the white tiger of 
the blue dragon of the West and the black tortoise of the i 0 • 
animal representations which, with regard to energetic rn> 
of line and grand decorative stylization, may be compared 0 
l)est works in bronze or clay known from this classic J gjn 
comers of the entablature arc seated human figures whicn 
to carry the projecting beams on their shoulders, and, on 
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niiildle of the south side, a kind of Vao tHe (glutton) appears 
lu iwicn the beams. All these figures are executed practically in 
III, round and most skilfully composed into the architectural 
l„ me of the monument. The very high frieze is divided into two 
iu)ns, of which the lower one is decorated with hunting scenes 
ii. .|uiu* low relief and the upper one with some larger figures in 
observe here men riding on stags, horse- 
liki animals running along with the swiftness of the wind, and 
luin’.crs who aim with their bows above their heads or grasp the 
jv,-ing leopard by its tail. Here is the same free-play with 
.ii'.mMl and human forms as may be observed on some of the 
bronze vessels or on the glazed Han urns with relief friezes, 
lin motives seem to have some reference to the life beyond the 
u.irJi. though they reprc.scnt this with a naturalness and an in- 
of movement which make them appear like scenes from 
,, lilt*. The style reveals something of the .same energy and 
tension that characterizes the small bronze ornaments of 
:i.i^ prriod, and it can hardly be explained without accepting an 
iriiui-.ue from west Asiatic sources, though the Chinese transfor- 
j .iioji of the west A.siatic tradition is more complete in the 
jy.jc -lone sculptures than in most of the minor bronze orna- 

Dramatic Expression of the Pillars.— The majority of the 
■ , ,i‘ pillars in Szechuan, of which at least a score were dis- 
l l>y Segalen and Lartigue during their exploration in 
.. .-how the above mentioned combination of friezes with flat 
and iri-dimensional repre.senlations of animals and human 

i. ;i I. - (;n the ental)laturc. The motives vary, some being histori- 
, (v; htiendary, others religious or mythological, but they are 

,'l , inir or h*.>s imbued with a dramalic expression, and executed 
Ii mnn of high decorative beauty. 

Muih .'>impler than these arc the pillars whiih stood at the 
to the tomb of the \Vu family at Ch'ia ilsiang in Shan- 
liiiL' riicy were creeled about the year a.d. 147 and they arc 
i.i !]i their original place, although the tomb-area has beiome 
1.1! -r pit, usually filled with water. The pillars arc provided 
v.iih lu'.tiresses and a small superior storey on the projecting 
ri.111 out their sculptural decoration consists simply of tiuilc low 
vl'i ii presenting dragons, tigers and birds, in decorative Iran.s- 
...Mim l)i‘si(ies legendary illustrations with a moral import, framed 
\ ‘jK)metrieal ornaments tif the same kind as may be found for 

ii. '.life on the mirrors of the Han period. 

Reliefs of the Han. — The same kind of motive, executed in 
rally conventionalized linear style, aiiiK'ars also on the large 
-’!• -liiis which used to be arranged along the wralls of the 
•'■i t^jLiiber in the tomb, but which are now transferred to a 
little store-room w’hcre they stand without any kind of 
i 1 hc.se reliefs from the \Vu Liang Tzu tomb have become 
i.iu'wa III! over the world through numerous series of rubbings 
'. M - o| them since the iSth century, and reproduced in many 
thiniM' iml Euruiiean imblications. Tw'o or three of the reliefs 
li' c ii'und their way into We.^lern collections, though it should 
I't ii'i'iu'.l that the majority of the stone reliefs, said to come 
\\u Liang Tzu, are simply modern imitations, made on 
du of rubbings. 

legendary Motives. — ^Nothing is more entertaining than to 
vMili the aid of Chavannes interpretations, the legendary 
Jr.(jii\r^ rcjiresentcd in these reliefs and thus to learn something 
il.ivsical Chinese examples of filial piety, matrimonial 
Die faithfulness of loyal citizens, the valour of great 
not to mention the quasi-historical traditions about the 
and Clvin Shih Huang Ti or the mythological stories 
I hr king of the East, Tung Wang Rung, and the queen of 
Hsi Wang Mu. Very common motives in these reliefs 
‘Tc I hi* long processions of riders and carriages and the rows of 
(ij) liorseback escorting a carriage, which may be representa- 
h«'n- if ihi* journey of the deceased to Hades. 

Itic Hinipositions arc arranged in horizontal storeys, with single 
low, tmures, animals, trees, houses and the like, appearing 
!*ilh()U( iics against a neutral background. The artistic expres- 
lies mainly in the contours, and in the engraved lines; the 
*^^odcliiiig Qf forms is very slight. These reliefs may thus 


hardly be called sculpture in the real sense of the word, but rather 
paintings or drawings translated into stone. Wc have reason to 
suppose that they were made after such patterns and reproduce 
popular wall paintings which existed in some contemporary 
palaces, a supposition which is supported by the poet Wang Yen 
Shou, who describes the wall {xiintiiigs in the Ling Kuang palace 
executed about the middle of the 2nd century a.d. He mentions in 
his description mythological illustrations of the same kind as may 
be seen in the Wu Liang Tzu reliefs besides “many riotous 
damsels and turbulent lords, loyal knights, dutiful sons, mighty 
scholars, faithful wives, victors and vanquished, wise men and 
fools,” motives w^hich correspond more or less to those appearing 
on the stone reliefs from Wu Liang Tzu and other places in 
Shantung. 

Bactrian Types. — It has been claimed that the proud horses 
of these reliefs were of Bartriaii origin. This is possible but the 
Chinese sculptors were certainly less guided by observation of 
nature than by artistic models, be it in bronze, clay or textile. 
They have accepted and further developed a definite type of horse 
which probably existed in the art of the Hcllenized wcst-Asiatic 
countries. 

Less Hellenistic and more definitely Scyt ho- Iranian in char- 
acter are the winding dragons and heraldically placed tigers 
which appear in one or two of these reliefs. They belong to the 
same great family of ornamental animals which wc also met on 
the stone pillars in Szechuan, and may thus be said to form some 
additional proofs of the general acceptance of this kind of animal 
sculpture during the Han period. 

Still more remarkable examples of the same stylistic current 
arc the two lions which stood at the entrance to the tomb of the 
Wu family (at the sides of the above-mentioned pillars) but 
which are now more or less buried in the mud. The anatomical 
character of the only visible one is rather free. It is, indeed, no 
common lion but a descendant of those proud animals w'hich stood 
at the royal palaces in Susa and l*er.>epolis and whose artistic 
IH'digree may be traced to Chaldean and Assyrian art. The form 
is supple, the body is thin, the whole animal is dominated by the 
broad curving neck which comes so far to the front that the 
head almost disa])pears and the neck continues in the enormous 
jaws. At the sliouliltrs one may observe traces of small wings, 
though they h:ive been practically worn off by time. Such a crea- 
tion has hardly been shaped from nature. Even if single lions 
now and them were scat as tributes from western Asiatic nations 
to the Chinese emperor, these were hardly known by the {Kmple 
in the provinces, and as there were no other lions in China, we 
may well suppose that the iaspiration for such animal representa- 
tion was drawn from examples of Iranian art rather than from 
living models. 

Animal Statues. — ^I'o the same group of animal statues from 
the end of the Han-cpoch may also be assigned two winged tigers 
at the tomb of K ao Yi at Va Chou Fu in Szechuan, which have 
been published by Segalen and Lartigue, and the enormous seated 
lion— -which has serv’cd as a plinth for a pillar in the Okura 
museum in Tokyo. There arc furthermore some minor animal 
statuettes of the same type but they hardly need detain us as 
they only verify what has already been said about the artistic 
style and derivation of these scul])tures. Nor do wc need to stop 
at" the human figures executed in stone on a large scale, because 
their artistic importance is much inferior to that of the animals. 

Animal Sculptures of the Six Dynasties Period. — During 
the centuries which followed the fall of the Eastern Han dynasty 
(a.d. 214) artistic activity in China lost some of its inten.sity. 
The times were restless, filled with war and political upheaval. 
The empire was again divided into several minor States, to be- 
gin with, the Three Kingdoms, Wu, Shu and Wei, and later on, 
after 223, into a northern and a southern half, the former being 
under the domination of the Tartars, among whom the Toba 
tribe came out the strongest and took the name of the Northern 
Wei dynasty, while the latter was ruled over by a number of 
short-lived native dynasties— Sung, Ch’i, Liang and Chen— 
which had their headquarters at Nanking. We know very little 
about the artistic activity during these times but it seems that the 
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stylistic traditions of the Han period remained in force also dur- 
ing the 31(1 and 4th centuries of our era. Some tomb reliefs, 
mainly from Shantung, executed in a kind of coarser Han style, 
may well be of this transition period, and the same may be said 
of a number of minor plastic works in bronze and clay. 

The general evolution can be followed most closely through the 
small tomb statuettes; they reflect the variations in taste and 
fashion better than the large stone sculptures. Among them are 
real genre figures represented in various occupations such as 
music-making, feeding the hens, or with children in their arms, 
and we may observe how the fashion is changed from the simple 
“kimono” to an elegantly draped mantle over a tightly-fitting 
undergarment and how the head-dress becomes higher and more 
decorative. 'I’hese tomb statuettes and minor animals in terra- 
cotta originate mainly from Honan, whereas the larger stone 
sculjiturcs of this same period arc executed for the reigning 
dynasties in Nanking. These monuments which form one of the 
most important groups within the domain of Chinese sculpture, 
have been more or less identified and reproduced by various 
explorers. 

The largest among these lions and chimaeras measure up to 
10 or 12 ft. in length and may still be seen at their original 
places, but some smaller ones, 4 to 6 ft. long, have found their 
way to Western collections. They all represent winged, lion-like 
animals but it is possible to distinguish two main types, i.e., the 
chimaeras, which arc a kind of cross between dragons and lions, 
and the real lions which have wings on their shoulders but no 
feathers or scales on their bodies and no ornamental beard. The 
former seem to have been considered the nobler, because they 
were employed as guardians at the tombs of emperors, whereas 
the lions stood at the tombs of princes and dukes. 

Early Chimaeras. — ^The earliest chimacra which can be dated 
stands jit the tomb of Emperor Sung Wen Ti (d. 453). It is a 
colossal and, in spite of its dilapidation, still imposing animal, 
largely covered up by a heap of refuse, so that the statue had to 
be dug out whenever it was photographed. The upper part of 
the head is lo.st and the surface of the grey limestone is very 
much worn but it is still i:K)ssible to see that the body as well as 
the legs have been covered by ornamental scales or feathers and 
that the animal had wings not only at the shoulders but also at 
the ears. 

The second earliest in date of the chimaeras which .still remain 
at their original sites is the one at the tomb of Emperor Ch’i Wu 
Ti (d. 493). The dimensions arc somewhat smaller but the animal 
is more completely preserved. The long body has a more dragon- 
like character, the legs arc comparatively short and the tail well 
developed. The mosr impo.sing part is, however, the enormous 
head with the open jaws from which the ornamental beard hangs 
like a long tongue. One may here observe three pairs of wings 
as well as feathers drawn in spirals over the whole body. 

Sixth-century Chimaeras* — ^The same proud bearing char- 
acterizes the chimaera at the tomb of Emi)eror Liang Wu Ti 
(d. 549). The movement of the long and supple body is still 
better developed and it receives a most effective continuation in 
the enormous curve of the neck. The animal is moving forward 
in an ambling fashion; we feel its vigour and suppleness. The 
wings and the feathers are indicated in quite low relief or simply 
engraved. 

This nobility and energy are carried still further in the two 
large chimaeras which novr stand in the University Museum at 
Philadelphia. Wc have no information whence they come, but 
they illustrate a further evolution of the style of the chimaeras 
at the tomb of Emperor Liang Wu Ti, which would date them 
shortly after the middle of the 6th century. It is possible that 
they stood at the tomb of some of the emperors of the short Ch'en 
dynasty which followed after the Liang, such as Ch’en Wu Ti 
(d. 559) or Ch’en Wen Ti fd. 566). In comparison with these 
beasts, the earlier chimaeras appear almost like domestic animals. 
The fantastic wildness and the seething energy are here given free 
outlet. The legs are stretched, the bodies drawn, the head is 
wildly thrown backwards, the (±est pushed forward into a large 
curve, and all these movements are accentuated by engraved lin^ 
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which give the impression of taut steel springs. Besides these 
large ones several minor chimaeras are known but none of theni 
reaches the extraordinary expressiveness of the last-mentiotud 
Winged Lions* — ^The largest of the winged lions still renuiiii 
in situ, not far from Nanking; their weight and colossal dimen- 
sions have made their removal impossible, but some of thini 
are so far decayed that, if nothing is done to protect them, thf^y 
will soon disappear. The earliest and most important stand at 

tombs of various members of the 
Liang family, i.e., the brothers 
of the Emperor Wu Ti, Piince 
Hsiao Hsiu (d. 518), ivinee 
Hsiao Tan (d. 522) and the rou- 
sin of the emperor, Duke Ihm 
Ching (d. 523). Be.sidcs th(\*,o 
two or three pairs of large lioni 
are in the same neighbourhood, 
at Yao Hua Men, to the east of 
Nanking, but they are later and 
artistically inferior. The ana- 
tomical difference betwee:i the 
lions and the chimaeras 
already said, not very impott.irit 
The former as well as the huifr 
are feline animals with an (ijor- 
mous curving neck and win^;^ hut 
they are not provided with sciK^ 
or feathers, nor do they 
any ornamental beard like the chimaeras, only a large longur 
which hangs down from the open jaws over the projec ting 
They arc all represented in an ambling posture, majestif.illy 
walking or coming to a sudden standstill, whem the fore-legs :\r\' 
strained and the hind-legs bent. The head is lifted high on tlw 
proudly curving neck, the forms are full, the limbs heavier th/n 
in the chimaeras. Their massiveness is at least as imposing a.- tne 
concentration of power in their enormous limbs. Most caicn 
by frost and water are the lions at the tomb of Duke IlMao 
Ching which is now covered by a watery rice field in whith liic 
lions sink up to their shoulders. 

Lions of Hsiao Hsiu Tombs^— -Better prcscr\'ed and more 
completely visible arc the two colossal lions at the tomb area of 
Hsiao Hsiu, now covered by the village Kan Yu Hsiang, and here 
remains one row of the other monuments which flanked the 
“.spirit road,” i.e., two large tablets with inscriptions carried by 
tortoises and a fluted column on a plinth comj)Osed of winding 
dragons. This seems to be the earliest preserved “toml) alley " in 
China, an arrangement known from a great number of liter 
tombs. The lions are of the same family as those alreadj- de- 
scribed, the fact that they have wings is in itself a proof of their 
de|jcndcnce on Persian art. It should, however, be remembered 
that the Achacmcnian and Sassanian animals were descendants of 
the Assyrian which must be regarded as the fore-fathers of all 
the greatest Asiatic and a good many European lion sculptures. 
To what extent the Chinese really knew such models is a ques- 
tion which cannot be discussed here; it is in any case evident 
that they transformed the foreign models quite freely, not to 
say fantastically, in harmony with their native traditions. These 
animal sculptures form stylistically a direct continuation of the 
plastic art of the Han period. Yet, they indicate that a new wave 
of Western influence reached China at this time on a more south- 
ern route than through the north-western nomads. These Jion 
sculptures do not appear in the northern provinces which were 
dominated by the Tartars. They belong to the more southern 
provinces where the old Chinese civilization and the 
spirit of the “Han people” never were completely subdued oy 
foreign elements. „ , 

Religious Sculpture of the Six Dynasties^— When Bud- 
dhist sculpture was introduced into China it had passed 
a long evolution in India and Central Asia; the principal icon ^ 
graphic motives, symbols and attributes were all developed 1 
definite forms; the Chinese took them over just as they 
Buddhist scriptures; and whatever modifications they may 
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introduced concerned more the artistic interpretation than the 
niotives themselves. It should never be forgotten that they were 
grciiter artists than any other people of the Far East, and when 
Buddhist art took root in China, the country was by no means 
devoid of sculptural monuments. There were (as we have pre- 
viously seen) artistic traditions which could not be forgotten, 
onlv modified when applied to Buddhist motives. ITie Buddhas 
3,)(i Bodhisattvas were, of course, represented in human shapes 
lull ihe artists could not enhance their significance by accentuating 
(bfir physical organisms or their likeness to ordinary human be- 
ings nor could they change their general shapes or postures if they 
wanted to be understood. The iconographic rules are indeed much 
mure exacting in Buddhist than in Christian art, and the motives 
are more limited in their artistic scope. 

Religious Symbolism^ — ^The great majority of the Buddhist 
siiilptures represent isolated figures, seated or standing in very 
quiet postures without any attempt at movement, except certain 
symbolic gestures. The heads are made according to quite definite 
ivjiei^, somewhat changing with the periods and localities, hut it 
js rnre to meet heads with individual expression or portraitlike 
it aiLires. The bodies are as a rule entirely covered by long mantles 
or ridi garments according to the role or meaning of the figure; 
ih, y have hardly any importance of their own but serve simiily 
[\ substratum for the rich flow of the mantle folds which, 
j.;ir.iail.irly in the early sculptures, conceal the forms much more 
ih.iii tlii v accentuate them. Even in figures which arc represented 
almost nude, such as the guardians at the gate (Dvarapalas), 
ihc representation is not really naturalistic; their Herculean forms 
ami muscular movements arc altogether exaggerated and their 
iignituance is symbolic. 

Till' earliest dated Buddhist sculptures in China, known to us, 
jri small bronze statuettes of a greater historical than artistic im- 
|)on.iiue. Some of them arc provided with inscriptions which 
m.ikc it |M)s.siblc to fix their date, the earliest being of the years 
4;; and 444, whereas the earliest dated Buddha in stone is of the 
vf.tr 457. These small statuettes represent standing or seated 
liiiddhas or Bodhisattvas against a lcaf-sha[)ecl nimbus decorated 
\Mih tMiirravcd flame-ornaments. The figures arc mostly of a very 
nii-dcrate artistic importance recalling by their types and draperies 
•.he (1 race o- Buddhist art of north India. The large nimbu.ses 
He hind these small figures constitute, however, a feature which 
i" nut known in Gandahara sculpture. 

Yiin Kang Cave Temples. — The greatest ensemble of early 
lluflflliist sculptures in China is to be found at the Yiin Kang 
r.ivf iciiiples near Ta Tung Fu in Shansi where the Northern 
Wri dynasty had its capital until 494, when it was removed to 
heivaiiK in Honan. The work at these cave sculptures started 
about the middle of the 5th century and was continued towards 
thi laluT part of the 6th century. Amongst the rich material 
tiii-ljlaycd at ihis place one may observe different styli.stic cur- 
rnii-; some originating from Central Asia and India, others more 
cld.sily connected with earlier forms of Chinese art. Here are 
oniamiMits of a distinctly Iranian character, and architectural 
toniif! of the same type as on reliefs from Taxila and Peshawar, 
alho some decorative motives recalling the art of the Han 
pi^riod. Among the figures there are some curious examples which 
a link with Central Asiatic art, the fivc-hcaded and 
«x-:irmt*d god who sits on a large bird with a iiearl in its beak. 
This is no doubt the Garuda-raja, the bird of Vishnu, which also 
bf seen in some paintings from Tun Huang. This and other 
Hiiidu divinities of a similar kind, which appear in the Buddhist 
Panihcon at Yiin Kang, testify that artistic influence from central 
‘■•JhI western Asia reached China in connection with the introduc- 
of Buddhism. 

Artistic Expression.— Most famous among the figures here 
the I olo.ssal Buddhas and Bodhisattvas which, however, seem 
® us artistically least interesting. A certain conventional type 
fold design have in these figures been enormously enlarged 
any intensification of the rhythmic motives or the w- 
f ^,^pression. More artistic expression and beauty may be 
aiv”? some other figures at Yiin Kang which are less closely 
to Indian models and more imbued with the traditional 


Chinese feeling for rhythmic lines and elegant form. The figures 
themselves are quite thin and fiat, sometimes hardly modelled 
into full cubic volume, and they are entirely covered up by very 
long and heavy garments. The folds of these arc pressed and 
pleated on the very thin shapes and uniformly arranged on both 
sides of the figures in lung concave curves, forming a kind of 
zigzag pattern at the border; the contours arc very tense, with the 
elasticity of drawn bow-strings. When this type of draping is 
fully developed the drawn out, curving mantle-folds may suggest 
wings. 

Temple Grottoes at Lung Men^ — ^The same energetic style 
as in the best Yiin Kang sculptures may also be observed in 
some of the statues in the famous temple grottoes at Lung Men in 
Honan which were begun shortly after the Northern Wei dyna.sty 
had transferred its capital to Loyang (494). During the last decade 
these caves have been so badly destroyed that hardly 10% of 
the original sculpture still remains; all the rest is either smashed 
or beheaded, some of the heads being replaced by clay substitutes 
of a very provincial type. The most beautiful and earliest sculp- 
tures at Lung Men are to be found in the so-called Lao Chun 
Tung cave w’hich is decorated from ceiling to floor with a great 
number of niches of varying sizes in which Buddhas and Bod- 
hisattvas arc grouped, either alone or together with adoring bik- 
shus or other attendants. The majority of these sculptures were 
executed in the 3rd or 4th decade of the 6th century, but only 
some of the minor reliefs remain still in a fair condition. Yet 
some characteristic positions may be observed, for instance the 
iToss-ankled Bodhisattvas which represent Maitreya, the coming 
Buddha, while the Buddha Sakyamuni is seated with legs straight 
down. The stylization of the folds is carried out according to 
the same patterns as in the Yiin Kang caves, but the stone is 
harder and the tcchnhiue is superior to that of the earlier Yiin 
Kang sculptures. Some of these Lung Men sculptures have cer- 
tainly been among the finest works of their kind in China. 

Another variation of the Northern Wei period style may be 
observed in the sculptures which decorate the temple caves at 
Shih Ku Ssu, near Kung Hsien in Honan. The work was here 
started about the same time as at Lung Men but the material 
is of a softer kind and the technique is not quite so fine. The 
large central Buddha at this place, which now stands up to its 
knees in mud, is a broad and block-Iike figure modelled in very 
large planes, with a remarkable cubistic tendency, which also may 
be observed in several minor heads from the same place, now 
dispersed in various European and American museums. 

Buddhist Stelae.^ — Besides these cave sculptures of the 
Northern Wei period should be mentioned a large number of 
Buddhist stelae, i.e., slabs with figures in high relief, varying in 
size, some up to 12 ft. high, others quite small. Their decoration 
consists generally of a combination of niches with Buddhist 
figures and ornamental borders. On the back of these slabs are 
ohen found long rows of figures in flat relief representing the 
donors of the monuments. This form of stelae was probably de- 
veloped from the earlier type of inscribed memorial stones, as 
used in China since the Han dynasty. It is worth noticing that 
we find at the top of the Buddhi.st stelae the same kind of wind- 
ing and interlacing dragons as on the slabs which were raised at 
the tombs; their fierceness and energy of movement seem to 
reveal their derivation from the Sibero- Asiatic art, based on 
Scythian traditions which, indeed, had a great influence on the 
development of the ornamental style of this period. 

Transition Periods — ^The stylistic ideals of the Northern Wei 
period retained their importance until the middle of the 6th 
century. About this Lime a new wave of artistic influence reached 
China from northern India. It may be quite clearly observed 
in some of the monuments which were executed during the 
Northern Ch*i and Northern Chou dynasties (sS«>"S8i)- The 
best cave sculptures from this time existed, at least a few years 
ago, at T’ien Lung Shan not far from Taiyuan-fu in Shansi. 
They were started in the Northern Ch’i period and continued, 
with some intermissions during the Sui and T’ang dynasties. 

Sculptures at T*ien Lung Shan^ — ^The earliest sculptures at 
Tien Lung Shan are to be found in the cuves no. 3, 3, 10 and 
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16, probably executed between 560 and 580. The system of 
decoration in the first two caves consists of three large groups, 
one on each wall representing a seated Buddha accompanied 
by two Bodhisattvas and, in some instances, also by adoring 
monks and donors, characterized with striking realism. The main 
figures are executed in very high relief, giving almost the impres- 
sion of free-standing forms, yet there is a certain flatness about 
them, noticeable particularly in the Bodhisattvas which stand 
turned half-way towartis the central Buddha and whose garments 
— arranged in pleated folds — spread out in wing-fike fashion at 
the sides. They arc not very far removed stylistically from cor- 
responding figures on later Wei monuments, though their heads 
arc less archaic both in shaix; and expression. 

The maturcst examples of this transition iieriod — ^possibly 
executed as late as 580 — are to be found in the 16th cave at T'icn 
Lung Shan, where all the three walls arc decorated with large 
groups of Buddha.s with Bodhisattvas and other attendants placed 
on raised platforms, the fronts of which were decorated with repre- 
sentations of dwarf musicians. The central Buddhas are lifted into 
commanding positions on high i)edesljds in the form of lotus- 
flowers or altars; their shapes are full and well rounded, their 
heads comparatively small for the strong bodies. They arc all 
seated in the same cross-legged posture, wdth bare feet and hands 
in the abhaya and vara mudra (gestures signifying ‘‘without fear" 
and “charity”). Their mantles, which arc made of a very thin 
material, arc drajK^d only over the left shoulder, leaving the right 
bare, and the folds have practically no relief. Buddhas clothed in 
this fashion arc very rare in Chinese art; they may occasionally 
be found in later T’ang sculpture but at this early period they 
are ccrtaiidy surprises. 

Foreign Influence. — ^The most probable explanation of this 
a])f)arent anachroni.sm in the style of the Buddhas .seems to be 
that they were made from foreign models or by foreign artists 
while the less important side ligures were carved in accord- 
ance with the indigenous principles of style. The figures arc alto- 
gether Indian in spirit and form. It is hard to believe that Chinese 
artists would have been able to reproduce Mathura models so 
faithfully as we find them here, and it may at least be claimed 
that they have never done it better, cither before or after. Possibly 
some Indian artist, well acquainted with the Mathura school, 
worked for some time at T'ien Lung Shan. 

The same general tyiies and principles of style which character- 
ize the sculpture at T'icn Lung Shan may also be found in some 
isolated statues coming from this or a similar centre of sculptural 
activity. The most characteristic feature of all these figures is 
the cylindrical shajx* indicated in the legs and arms, as well as 
in the shape of the whole body, which often stands like a column 
on the lotus jx^dcstal. Nothing can be more unlike the rom|Kira- 
tively flat and angular shapes of the Northern Wei figures, which 
even when they have a more developifd plastic form arc linear 
rather than rounded. 

Sculptures from Chihli Province. — Another provincial vari- 
ation of the transition style may be seen in the sculptures from 
C^hihli, the pnjsent metropolitan province, and particularly from 
Ting Chou where the supply of a beautiful white marble was 
abundant. The artistic cjuality of these sculptures is however 
quite uneven; the best of them stand on the highest level of 
Buddhist art in China, while the poorest are hardly more than 
ordinary artisans’ work. Several figures of this group might be 
quoted as proofs of what already has been said about the plastic 
formula during this transition period. I'hcir .shufies arc more or less 
cylindrical, their heads mostly large and heavy. One may notice a 
general tendency to make the figures narrower towards the feet 
and to broaden them towards the shoulders. The thin garments 
fit tightly over the bodies and their softly curving folds are indi- 
cated in quite low relief or simply with incised lines. Good ex- 
amples of such statues are in the Metropolitan Museum in New 
York. If we place such a figure beside some characteristic 
example of the Northern Wei art, we may observe two opposite 
tendencies of style. In the earlier works the mantle folds and 
the contours are stretched and bent outward at the feet, the 
shoulders are narrow, the heads small; the rhythm is rising. In 


the later ones the rhythm is falling instead of rising, the tempo 
is slow, not without heaviness; there is no bending of the contours 
they arc falling almost straight down; the mantle hangs over the 
body and it is only towards the feet, where the circumference hy. 
comes smaller, that a certain acceleration of the tempo is notice! 
able. 

The Sui Dynasty^The sculptures of the Sui period t 
618; form, stylistically, a direct continuation of those of the tiiuiM, 
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lion period during the Northern Ch’i and Chou dynasties, Mo^r 
of them arc still examples of the transition style, but a few iv.iy 
well be classified among the most perfect works of reliiiioih 
statuary in ('hina. Conditions were particularly favoural^Ie tor :h«* 
flourishing of religious art, and the formal development h:i.I imr 
yet i)as.sed the point where it becomes an end in itself. Sui SLiilji- 
turc is, on the whole, quite restrained in its formal modc^ of «x. 
pression and its interest in nature is slight, but it marks neverik- 
less a distinct progress in the representation of actual forms 

T’icn Lung Statues. — Some good examples of the pariiculiir 
style of this period are to be found in the 8th grotto at 'r’ien Liiiic 
Shan w^hich is in part pre.served, although the soft nvUeriiil has 
been worn by time and water and some of the statues have lurn 
smashed and decapitated. Coming to these statues from a study 01 
the sculptures in cave 16 at the same place (mcniioneil ahoM i. 
the first thing that strikes one is that they arc not at all Inubii 
in their general appearance. The Buddhas arc st^aled in the sitiie 
jiosturcs as the earlier ones but vested in the Chinese fashion with 
an upper garment covering both shoulders and with a Jess hicr.iiic 
bearing of the stiff bodies. The shoulders arc not so broad. ihi‘ 
Tvaist less curving, the forms are quite undifferentiated, but ihf 
heads have increased in size and havaji more human air. 'Fhcy an* 
certainly more Chinese, though in a provincial sense, and they 
are executed by inferior artists with little feeling for rhythmic 
lines and decorative beauty. 

Most interesting are the two pairs of Dvarapalas (guardians) 
outside this cave. One pair is placed at the sides of the entrance. 
Uie other at each side of a tablet near by which still contains traces 
of an inscription of the Sui dynasty (said to be dated from about 
589). The attitudes of these guardian figures are dramatic, 
not to say strained. The movement of the arms is jerky, the turn- 
ing of the heads, which are looking over the shoulder, is violent 
The impetuosity is, indeed, much greater in these ligure^i than m 
the Dvarapala statues at the earlier caves, but whether they nau 
gained in sculptural quality as much as in dramatic force 
certain. , . .1 

Typical expressions of the plastic formula of the Sui 
are also to be found among the sculptures from Chihli, . 
recognizable by their material wliich is a micaceous while *jy 

Common to them all is the general shape which is no t 

pillar-like or cylindrical, but ovoid. The contours are swcllmR 
over the hips and elbows and gradually draw closer jjj 
feet and over the head. Thus a general formula is created, 



CHINESE SCULPTURE 585 


Is often repeated oH a smaller scale in the heads. The same rhythm 
jj, ijkcn up by the folds which in some of the figures form a suc- 
fe^.^lon of curves over the front endowing them with a more com- 
pl^.te harmony and repose than may be expressed by any other 
ship* or formula known to us. 

Shantung Sculptures^The richest and most varied provin- 
cial group of sculptures from the Sui period is to be found in 
Shantung. The religious fervour and interest in establishing 
Huddhist temples and sanctuaries seem to have been particularly 
jrnai in this part of the country and, to judge from the sculptures 
|»rescrved in several of these caves, there must have existed 
ail important tradition of religious art which was now revived 
l,y N arious masters of no common ability. The earliest caves are 
ai 'I'o Shan and Yu Han Shan; at the latter place many of the 
lipiircs are dated in the 4th, sth and 6th year of the K’ai Huang 
,r.i but unfortunately they are largely restored with 

jilaal t r and crude colouring. 

I hf great sculptures in the second and third cave at T’o Shan 
Ulong practically to the same stylistic group as those at Yu Han 
^ha^ None of them bears a definite date, but, to judge from 
ihi i; style, they must have been executed about the same time as 
iho:»‘ mentioned above, i.e., about the middle of the *8os. The 
Sui formula for single figures has been enlarged on an 
i’;,i»rmous scale, not without some loss of plastic beauty and in- 
;in>aiy. The great Buddhas which are seated in cross-legged posi- 
ii(Mi on a low pedestal impress us more as a kind of architectural 
nuuioliih than as plastically conceived sculptures. It is only the 
of the hem, falling over the pedestal, that have a livelier 
rh>tlini; here one may observe the very characteristic meander- 
ing' wa\c-line which returns in most sculptures of the Sui period, 
and .some overlapping larger curves divided by the no less signifi- 
uiii c.ir-likc curves. 

f*.t^‘*ing from the cave sculptures at T’o Shan to those at Yiin 
M« n Slun. which is situated across the valley, means moving into 
a iiiiiu* different artistic centre. There are only a few large statues 
a! ^ un Men Shan and some of these are in a deplorable state of 
priMTvalion, but whatever remains here is of remarkably fine 
.irii.-tic quality. No doubt, these sculptures are a little later than 
ihiM in the caves at T’o Shan, though hardly more than ten 
\L.ir.s: the dates that are found in some of the small niches at 
ih( eide of the main figures range from 596 to 599. The figures are 
nut ])l:ic(‘d in real caves but in flat niches, and may thus be seen 
tu mure advantage than most cave sculptures in their original 
puMiion ; the actual play of light and shade adds something to the 
liLi>li( cfl'ect. 

The Yun Men Shan Buddha^The principal group consists 
01 :i .seated Buddha accompanied by a standing Bodhisattva and 
aiuiiher figure which may have been a Dvarapala (now practically 
(lisiri)\etl). Close to this is another still flatter niche which never 
aiii; allied ynv central statue, only a large tablet, which is now 
rLiiioved, and on each side of it two monumental Bodhisattvas. 

Tile great Buddha is scaled on a dais in the traditional posture 
''-'iih the legs crossed in front, and entirely covered by the wide 
niJiitli. The bearing of the body is, however, quite different; in- 
stead of the old stiffness there is a certain ease in the posture, 
a repose without any strain. He seems to lean against the wall 
0^ the niche, moving the head slightly forward as if intent on 
looking at something in front. The upp)cr garment which is fastened 
a string knot on the left shoulder is draped in quite broad 
cur\es Ijelwecn the knees. The folds are not simply ornamental 
“r e\j)rt‘ssive of a linear rhythm, but modelled with fine gradations 
liuht and shade, sometimes even undercut. They have become 
njoans of primary importance for creating a sculptural effect, 
head is treated in a new individual manner with broad effects 
light and shade. The e3res arc not closed or half closed, as in 
most of the earlier Buddhas, but wide open, and the eyelids are 
^*»ihrcut, which adds greatly to the impression of life. The bps 
also separated by a deep shadow, as if they were oiiening. 

. treatment is quite exceptional and bears witness to an 

*ajl>rtssionistic style; strictly speaking, it remains an isolated 
in Chinese sculpture, 

T’ang Dynaity^It would indeed be wrong to imagine 


that there is an absolute break or a deep-rooted difference between 
the sculpture of the Sui and that of the T’ang period; quite the 
opposite. T’ang sculpture is stylistically an immediate successor 
to the art of the Sui period. When we, for convenience sake, use 
the dynastic names and dates also in the domain of art, it should 
be clearly understood that they do not signify here the same kind 
of opjMsites or renewals as in the political history of the country. 
Artistic evolution in China is a slow and gradual process, which 
only to a minor degree is conditioned by the political events. 

It may also be recalled that the T’ang dynasty reigned during 
a longer time than most of the preceding dynasties (618-907), 
and the plastic arts remained by no means the same during this 
whole period. The production of sculpture was very intense dur- 
ing the first 100 years of the period, but became soon afterwards 
comparatively weak and insignificant. In speaking about T’ang 
sculpture we mean the art up to about 725, which may be con- 
sidered the most mature and perfect kind of Buddhist sculpture 
in China. It reflects something of the same creative and expansive 
power that wc may observe in other manifestations of T’ang 
culture. Its best products are characterized by a plenitude, not to 
say magnificence, that can hardly be found in the art of earlier 
epochs. The forms grow full and strong, the decoration becomes 
rich and exuberant, gradually approaching what we should call 
baroque. 

An important element in this evolution was due to the growing 
inter-communication between China and the western Asiatic 
centres of artistic activity, particularly the Sassanian empire. 
Many new impulses were derived thence and grafted upon the old 
stock of Chinese art, modifying it more and more in the direction 
of Western ideals of style. Generally speaking, it may be said 
that the current that came from India was of the greatest impor- 
tance for the Buddhist sculpture, while the influences from Persian 
art are most plainly discernible in the ornamentation of minor 
objects in bronze and silver. 

In order to illustrate these two main currents, as well as other 
important elements of style in the plastic art of the T’ang period, 
it would be well to take into consideration other artistic products 
besides stone sculptures, such as objects in bronze, silver, clay 
and lacquer, which reflect the aesthetic ideals of the time, but 
this would carry us beyond the limits of this short study. Buddhist 
statues still form the most important province within the plastic 
arts of the T’ang period, though it should also be remembered 
that some large tomb sculptures were executed at this time, includ- 
ing magnificent representations of lions and horses at the tombs 
of the great emperors, T’ai Tsung (d. 649) and Kao Tsung (d. 
683). 

The Shensi SculptureSii — ^Tbe early T’ang sculptures from 
Shensi, which then was the metropolitan province, are made in 
a very hard, grey limestone or in a dense yellowish marble. The 
fine quality of the material demands a highly develofied technique 
in order to yield good plastic effects and ornamental details, and 
it may well be admitted that as far as workmanship goes many 
of these statues stand on the highest level of Chinese sculpture, 
but the artistic quality is often less remarkable. The earliest dated 
statue of this period known to us is of the year 639 ; it repre.sents 
a Buddha seated in cross-legged position on a high, draped pedestal 
placed in front of a background slab which is bordered like a 
nimbus with flume ornaments. The figure is draped in a mantle 
which covers both shoulders, arms and feet, leaving only a small 
part of the chest bare. The folds are highly conventionalized in 
the form of thin, rounded creases and arranged in long curves 
over the body, the legs and the upper part of the pedestal. The 
decorative effec; is altogether more powerful and concentrated 
than in earlier statues of a similar kind, and the execution is 
masterly. Although made in stone, the statue gives the impression 
of a work cast in bronze, an impression which is supported by the 
dark metallic hue of the hard stone. 

Influence of Indian Art« — Some Bodhisattva statues, of which 
two may be seen in the University museum in Philadelphia, illus- 
trate still better an increasing influence from Indian art not only 
by their costumes and decorative ornaments but also by their 
bearing and formal character. They stand no longer in stiff up- 
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rijfhl positions with the weight of the body evenly divided on 
both feet; the one leg is slightly curved and moved backward, 
the other serves as a support for the body which consequently is 
curving, a movement which is continued in the neck and in the 
more or less marked inclination of the head. The upper part of the 
body is bare, except for the jewelled necklaces and the narrow 
scarf draped over the shoulder; the chest is well developed and 
the waist rather narrow. ITie dhoti, which is tied with a sash round 
the hii>s, falls in a series of curving folds over each leg, and these 
arc indicated in the same fashion as the folds of the Buddha men- 
tioned above. It should also be noticed tlwt these figures do not 
wear a crown or a diadem on their heads like the early BodhLsatt- 
vas. but a high head-dress made up of thick winding plaits, a fea- 
ture which also adds to their feminine aspect. 

A kind of masculine pendant to these Bodhisattvas may be 
found among the statues of hikshns or monks, executed cither 
as individual post mortem portraits or as parts of altar groups 
(exam])Ies of such statues may be seen in the museums in Philadel- 
phia and Boston). They are less conventionalized, less dependent 
on foreign models and made in closer adherence to actual life. 
Their heads are portrait-like, their mantles arranged in a more 
or less natural fashion, thus, in many instances, approaching 
the small clay statuettes made for the tombs during the T ang 
period as well as in earlier times. Some of these portrait statues 
may indeed be placed on a level with the best Roman sculptures. 
They are character studies, not so far individualized as Renais- 
sance. portraits, but very striking types, observed in actual life. 
It is also worth noticing how much freer and more plastic the 
draping of the mantle becomes in these statues. A figure such 
as the headless monk in the Boston museum might have been 
made by a Roman artist. 

Honan Sculptures. — When we pass from the metropolitan 
province of Shensi into the adjoining province of Honan we may 
at once observe that the general character of the sculptures be- 
comes modified. The provincial schools and stylistic ditl'ercntia- 
tions seem on the whole to have become more developed at this 
time than at earlier epochs; it is now easier to distinguish the 
provincial currents. 

The statues made in Honan, and particularly at the great artis- 
tic centre of Lung Men, where the decoration of the caves was 
continued during the 7th century, are generally more elegant 
than those originating from Shensi, though not always executed 
in such perfect technique. Unfortunately, the great majority of 
the early T ang sculptures at Lung Men arc partly or wholly de- 
stroyed — the heads being dispersed all over the world — so that it 
is now next to impossible to find there complete and good speci- 
mens of moderate size; we find them more easily in museums and 
private collections. 

One of the finest examples is a large Bodhisattva statue, origi- 
nally at Lung Men, but now in private hands in Peking. It may be 
taken as a representative of a large group of standing Bodhisattvas 
which all show the Indian influence grafted in Chinese tyfies and 
shapes, a combination which in this particular instance has led 
to a perfectly harmonious result. The whole figure from the head- 
dress down to the feet is dominated by the softly gliding move- 
ment of the double S-curve (as in some Gothic madonnas) which 
would appear almost too accentuated, if it were not so perfectly 
balanced by the position of the arms. The contemporary Bodhi- 
sattvas from Shensi, represented in a similar position, appear 
quite stiff and hard beside this elegant and yet so dignified figure. 

The Vairochana Buddha* — ^The colos.sal statues on the ofien 
terrace, which rises above the river at Lung Men, reflect in the 
most monumental form the religious pathos of the fully developed 
T’ang art. This is true particularly of the central figure, the great 
Vairochana Buddha; the side figures, two Bodhisattvas and two 
hikshus are decidedly inferior. The hands are destroyed, the lower 
part of the figure has suffered a great deal, but I doubt whether 
it ever made a stronger impression than to-day when it rises high 
and free in the open air over the many surrounding niches in 
which time and human defilers have played havoc with most of 
the minor figures. The upper part of this giant is well preserved 
and more dominating now than ever. Long ages have softened 


the mantle folds and roughened the surface of the grey limestone 
which is cracking all over, but they have not spoilt the impression 
of the plastic form. It may still be felt under the thin garment . 
a ver>' sensitively modelled form, not a dead inass, though unifud 
in a monumental sense. According to the inscription on the plinth 
the statue was made about 672-675. 

The great power which is here reflected in such a harmonious 
and well-balanced form finds further dramatic expression in the 
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Dvarapalus which stand at the entrance to the^ so-called to 
cave.” The bestial heads of the figures are amazing and terrible, 
and even the naked form is by no means represented from a 
naturalistic point of view, but as a .symbol of strength ai» 
vigilance. Other Dvarapalas of the same date are sometimes repr ■ 
sented in livelier postures, bending sideways or lifting ^1* 
to deal a killing blow to any approaching enemy. 
effect is decidedly of a baroque nature, a tendency which is t * 
acteristic of the mature T’ang art whenever it leaves the ^ 
trodden path of the traditional religious imagery and venture.s 
more naturalistic and dramatic representations. , 

Later Tien Lung Shan Sculptures. — ^Another fairly n 
geneous local group of T*ang sculpture may be observed 
of the later caves at T’ien Lung Shan where the artistic ^ 
must have been kept up ever since the middle of the 6th i 
During all these generations T*ien Lung Shan seems to 
mained a special centre of Indian influence. Unfortunatc.y. 
of these sculptures is dated, and in some respects they is 
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SCULPTURES AT THE TOMB OF WU LIANG TZU, SHANTUNG 

2. Two tlowi; itone relief from the tame tomb 

3. Statue of a guardian lion at entrance of the aame tomb 


1. Men ooming In carts and on horseback to a festival In a house; 
•tone relief from the tomb shrine of Wu Liang Tiu; A.D. 147 
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Plate III 




Plate IV 
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LARGE AND SMALL WORKS OF CHINESE SCULPTURE 

PUUr* forming the entrance to the tomb-area of Wu Liang Tiu. Shantung, A.D. 147 4. Seated Bodhiiattva. marble otatue. late Fang dynasty 

Pillar at the tomb of Fung Huan. Sze-Ch’uen. A.D. 121 5. Tomb-itatuettes In clay, Han dynasty. In a private collection In Berlin 

Pillars at tomb of Shan. Sze-Ch'uen «. Prayino n-ork, a marble ilatue, 12lh-13fh century A.O. 
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Plate V 



DIVINITIES IN CHINESE SCULPTURE 

I' Buddha, oolowtl rtatua at Yun Kang. Shan-tl. 6lh oantury. eanluiy. The eeulptum ef the eava lamplaa (5th £th uenturln) ahow 

Mij"' “"‘•hliatlva, aarly 6th oantury, from Yun Kang, Shan-tl. 3. rtrong Influanoat from the art of Central and WatUrn Aila. 4. Portion 

dlvinltlM and a guardian at antranoa to a oava, Yun Kang, 6th of a wall In tho Uo Chun oava, Lung4lan. Ho-nan, early 6th oantury 
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RELIGIOUS SCULPTURES OF THE 6TH CENTURY A.D. 

1 Buddh. MCompanM by two B«dhl..H»... C». 2 .t TM«. Lun. Sh.n d.M 537. 4. Qu.rdl«n .t ..ntr.nc. of C.»a 8, Tlon Lun« 8h.n. 


ShtnTr iTilddi# 6th oantury. 2. SUndlng BodhiMttva. marble atatue of 
Sul period, about 600. 3. Standino Buddha; itatuette In gilt bronia, 


North Ch'l period, middle of the 6th oentury 
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Plate VI] 



CHINESE SCULPTURES OF THE SUI PERIOD 

Buddha aoeompanlad by two Bodhlsaltvai and two monki. Cava 3. Sealed Buddha aooompanled by a Bodhiiattva, In a nioha at Yun Man 
2 c ** ** "***" ****"* ®“* porlod, and of 6th century Shan, Shantung 

oioual Buddha In a oava at T*o Shan, Shantung S end of 6th OMitury 4. Upper part of a Bodhiiattva, Yun Men Shan. Shantung 
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CHINESE SCULPTURE: 7TH, 13TH, AND 14TH CENTURIES 


1. Standing Bodhlialtva, marbl# lUtua, and of T'ang ptrlod, now In 

private collection in the United States 

2. Kuanyin Bodhisattva, wooden statue* 13th century 

3. Kuanyin Bodhisattva, wooden statue, 13th century 


'vsrs®)' 

4. VIrudhaka, one of the four LokaiAlai 

rallaf on the ChO Yung Kuan Oala, Nank’ou, Chlh-ll. «« 

5. Qlrl playing the lute, marble eUtue, and of Tang period 
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the general atylistic current of T’ang art. Some of them show 
plastic motives which really did not come into vogue until some 
time after 700, but this may be due to the fact that they were 
tiiatle under foreign influence. The earliest among these sculptures 
are remarkably fresh and subtle while the later ones are com- 
paratively heavy and commonplace works. The best specimens of 
the earlier types are to be seen in caves 6 and 14, while the later 
ones are found in caves 17, 19, 20 and 21. 

The main group on the back wall of cave 6 consists of a Buddha 
seated cross-legged on a high pedestal accompanied by two side 
figures, which, however, are almost eaten away by time and run- 
ning water, but there is a Bodhisattva on the side wall which can 
still be enjoyed. The figure is seated on a round lotus pedestal 
wth the legs folded but not crossed. He leans toward the right 
side and turns slightly in the waist, a movement which is accentu- 
ated by the turning of the head in the same direction. The left 
hand is placed on the leg in front as if to give added support to 
the body and make the free attitude still more restful. The body 
is entirely bare, except for a jewelled necklace and the narrow 
scarf which is draped in a diagonal curve from the right shoulder. 
The ease of the pasture in conjunction with the sensitive modelling 
of the youthful body endow this figure with a sensual charm which 
is very seldom found in Chinese statues. It would hold its place 
beside the most exquisite French sculptures of the 18th century 
and yet it impresses us just as much by its dignity and composure. 

A similar artistic conception is expre.ssed in a still ampler form 
in a llodhi.sattva statue in cave 16. The posture of the figure is 
a kind of lalitasam (position of case;. It is scaled with the one 
leg pendant, the other bent crosswise over the .seat, but the foot is 
noi placed on the opposite leg. The left elbow is practically 
touching the knee, as if to support the body which leans over 
toward the side, turning at the same time .slightly in the waist. 
The movement of the head follows in the opposite direction, pro- 
ducing thus a contraposto effect which, although not very pro- 
nounced, serves to bring out the beauty of the ripe body and the 
.supiilf limbs. It may not have quite the charm of the one noticed 
above, but it shows an astonishingly free treatment of the mantle, 
the material being a kind of draperie mouillce, 

None of the other caves at T'icn Lung Shan contains statues 
of a corresponding importance, although there arc some which 
rtveal the strong Indian influence both in their general .shapes 
ami in the treatment of their garments. The heads, which in late 
yrars have been knocked off and spread all over the Western 
^orld, are sometimes beautiful, though less expressive than the 
bcsi heads from Lung Men or earlier centres of Buddhist sculp- 
ture in China. 

Changes in Style. — Similar tendencies toward a freer plastic 
style may also be observed in contemporary sculptures from 
Shensi and Chihli. Among them may be seen beautiful Bodhisat- 
ivas which pot only bend in the waist but also turn on the hips, 
making thus quite complicated movements, which tend to bring out 
the beauty and significance of their corporeal form. By these 
freer postures their likeness to ordinary human beings becomes 
more striking. They sometimes remind one of the complaint of the 
philosopher from the end of the T’ang period who said that the 
artists were losing their reverent attitude toward the religious 
motives and were representing the Bodhisattvas in the shape of 
(ourt ladies. 

The difference between the religious and the secular motives 
spems, as a matter of fact, to become less and less important, 
3 nd one meets with quite realistic genre figures not only in clay 
f’ut also executed on a large scale in stone, very much according 
same formula as the Bodhisattvas. As a good example of 
class of work may be mentioned a statue of a young lady (in 
jhe Academy of Art in Tokyo) who sits on a bank with crossed 
playing a lute, while a dog and a cat are frolicking at her 
^ statue without any religious pretext, with the same amount 
? ffce and elegant realism as we know from the tomb statuettes 
® clay and from some T’ang paintings. Works of this kind indicate 
^1 the sculptors no longer remained satisfied with the purely 
Religious inspiration but turned their attention towards nature 
human life. If the evolution had continued along these lines, 


the plastic arts in China might have become just as expressive 
and varied in their interpretations of purely artistic problems as 
Renaissance sculpture in Europe, but the creative power turned 
more and more from sculpture to painting. 

Quite interesting as examples of the new tendencies of style are 
certain statues made at Ting Chou in Chihli, a centre of sculptural 
activity which, as we have seen, was important ever since the 
Northern Wei period. The best of these arc surprisingly free and 
illustrate a new interest in movement and in the full development 
of the human figure. Among them may be mentioned a large statue 
of a headless Bodhisattva in the collection of Mrs. J. D. Rocke- 
feller Jr. in New York, which is represented in a forward stride. 
The figure is composed in a similar way to some early Renaissance 
statues represented in a walking posture, e,g., St. John the Baptist 
— and shows the same shortcomings in the stiff limbs and the 
stilled rhythm, but also the same endeavour to treat the plastic 
form in the full round. 

There are many other statues illustrating this tendency. The 
most original is perhaps a bare-headed monk who stands turned 
sideways with hands folded before the chest and head thrown 
back, looking almost straight upwards (in the collection of General 
Munlhc, Peking). The movement expresses an intense religious 
devotion, not in the usual restrained and well-balanced form but 
with the flow of human feeling which leads our thoughts away 
from the Orient toward the most emotional religious art of 
Europe, such as we know it from the late Gothic and Baroque 
periods. The impressionistic treatment of the soft and heavy 
mantle points in the same direction. 

The Post-T’ang Periods. — ^The production of religious sculp- 
ture decreases more and more towards the end of the T’ang period. 
Very few dated specimens are known from the 9th century, while 
those from the 8th are quite numerous. During the following 
periods of the Five Dynasties and the Northern Sung the creative 
energy of the nation, which in former times, particularly when 
religious devotion ran high, had been largely directed to the pro- 
duction of sculpture, turned to painting, which now definitely 
took the lead among the fine arts in China. The change in the 
relative importance of sculpture and painting is also illustrated by 
the fact that sculpture re.sponded more and more to the influence 
of painting, an influence which became evident not only in the 
new impressionistic tendencies of style but also by the fact that 
other materials than stone and bronze came into vogue, partic- 
ularly wood, clay, iron and lacquer-work, and these were usually 
treated with colour. Many of the new compositions introduced 
about this time were derived from contemporary paintings. It is 
true for instance of the very popular Kuanyin Bodhisattvas in the 
maharajalUa (posture of royal ease) executed in stone, clay and 
wood, and it may also be observed in the combination of the 
figures with backgrounds treated like rocky landscapes or some 
kind of scenery with trees, buildings, animals and small human 
beings. 

This more or less pictorial kind of sculpture spread all over 
northern China during the 12th and 13th centuries, when Buddhist 
art enjoyed a short })eriod of reflorescence, and wooden sculpture 
particularly reached a high degree of perfection. A great num- 
ber of wooden statues have in later years been brought from 
China to various Western collections, e,g., the mu.seums in Phila- 
delphia, Chicago and Toronto which alone contain more such 
statues than can be mentioned here. The majority of these repre- 
sent cither standing Bodhisattvas in long garments which often 
lake on a fluttering movement toward the feet, or Kuanyins on 
rocky seats in the tnaharajalila posture. One of the standing 
figures in Toronto is said to have been dated by a tablet inserted 
in the figure in the year 1106, while one of the seated Kuanyins, 
lately belonging to the Ton Ying company in New York, carries 
an inscription with the date 1168. Similar ones are to be found 
in the British Museum, in the maseums in Boston and Chicago, 
in the Musee Guimet and Collection Jean Sauphar in Paris, etc. 

It is during this period that Kuanyin, the Bodhisattva of 
Mercy, definitely changes into a feminine being usually repre- 
sented in a free and elegant form, whether she be seated on a 
rock by the water in the maharajaiUa posture, as in so many of 
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these wooden figures, or is standing, bending forward as if lend- 
ing a listening ear to the invocations of her adorers. The womanly 
beauty is much more accentuated in these figures than any 
bodhisattvic qualities. The form has lost all its abstract serenity 
and become fluttering and emotional, but it is sometimes highly 
decorative in a new and more limited sense. Many of 
figures seem to have been conceived not for a moral purpore, like 
the old Buddhas and Bodhisattvas, but simply to pleare the eye 
and the sentimental longings of the worshippers. Besides these 
wooden sculptures there are a good many made in stone, par- 
ticularly scries of Arhats, who are usually represented in senes 
of 1 6 or 1 8, according to definite types and with more reahstic 
than artistic expression. Interesting scries of such Arhats we- 
culed in stone may be seen at the Yen Sha Tung and Ling Yen 
Ssu caves near Hangchow, as well as in the museum at Toronto. 
They are very uneven in quality and, on the whole, more mter- 
esting from an historical than from an artistic point of view. 

Yuan Dynasty- — ^After the establishment of the Yuan dynasty 
(1280-1368) the position of the fine arts in China, including sculp- 
ture changed considerably. The Mongols brought no new positive 
Lispiration. on the contrary they destroyed more th^ they built 
up, except perhaps in the art of war. Art was useful to them only 
in so far as it could support and glorify the temporal power of 
the emperor and his generals. The religious attitude of the 
Yuan emperors was on the whole tolerant, but officialdom was 
then thoroughly Confucian and the Buddhists were pushed into 
the background. Taoism seems now to have held its j^ace by the 
side of Buddhism. The cave sculptures at Hao Tien Kuan, south 
of T’aiyuan-fu in Shansi, executed at the end of the 13th century, 
are in this respect very interesting. Some of the composiUoM 
illustrating scenes from the life of the Taoist philosopher 1 1 
Ssu besides a great number of other Immortals, reveid an evident 
interest in nature as, for instance, the old man on his deathbed; 
he is represented lying soundly asleep on the Chinese^ kang 
clad in a long garment. The most successful porUons in these 
grottos are, however, the purely decorative compositions, the low 
reliefs on the waUs representing clouds and phoenixes, and the two 
guardians at the sides of one of the entrances whose flutter^ 
draperies are arranged in ornamental curves. All these decorative 
designs are characterized by a buoyancy and a vigour which are 
hardly to be found in Chinese sculpture of the immediately pre- 
ceding period. The motives are used for decoration rather than 
for the expression of purely plastic ideas. The pictorial tenden^ 
which characterizes the sculptures of the preceding period i* stm 
although it has become coarser and of a more superficiM 
kind. The same stylistic tendencies are also quite noticeable in 
a nuinlier of other sculptures of the same period, such as the four 
Lokapalas (guardians of the world) on the Chii Yung Kuan 
gate at Nank‘00, executed in i 34 S, and the Buddhist figures m a 
niche at Lung Tung Ssu near Tsinan-fu in Shantung, executed in 
1318, not to speak of minor detached statues, dated at the be- 
ginning of the 14th century. 

Ming Period. — When we enter into the Ming period (1368- 
1644) the dramatic power of expression seems to dry up more 
and more and the general artistic level is certainly not raised, 
pifiimig ti the production of Buddhist sculptures goes on with in- 
creasing abundance. Among the most popular and common crea- 
tions of this time may be mentioned, for instance, series of 
Arhats in iron (good examples of such scries are in the museums 
at Toronto and Gothenburg) which, however, seldom rise above 
the level of ordinary mass products made according to standard 
Similar motives arc also treated in wood and lacquer, 
with good decorative effect, though with no more indi- 
vidual characterization. The sculpture of the Ming period is gen- 
erally at its best when it takes up purely realistic motives instead 
of the traditional hieratic fipires. It may thus become quite en- 
joyable in minor representations of mourners, musicians or similu 
genre-like motives, presented without any tendency to archaic 
restraint which otherwise is so apparent in the plastic arts of the 
Ming. 

Sttmmaiy. — ^Trying to sum up the general course of develop* 
oient of sculpture from the 10th to the 15th century in 


a few words, we have to remember fiiit the cooqiaiatively in, 
level of religious sculpture towards the etw of the Sung dynasty 
particularly after the caintal was moved from Kaif&ig to 1^ 
chow; secondly, the re-awakening of religious imagery in the 
northern provinces after the Tarter dj^ties had got a firm hold 
on this part of the country (a flourishing sculptural activity, pa,, 
ticularly in wood, developed there in the provinces of Chihli and 
Shansi); and thirdly, that with the dynasty a new foreign 
f lpinpiit appears which perhaps naay be called Mongolian and 
which expresses itself on the one hand in a somewhat dry realism 
and on the other hand in a whirling linear onuunentation. The 
religious figures have still some life and expression of their own, 
though no real spirituality. This development was no longm 
continued during the Ming period. Whatever creative power may 
have been left did not turn towards the production of religious 
sculpture. It is true that a lot of statues, or rather statueiies. in 
bronze, wood, porcelain and ivory were produced but no great 
religious works, whether in stone or other materials. The Ming 
sculptors have given their best in the fieid of decorative art suth 
as rnliimns, balustrades, and other architectural details, but they 
created no new types of plastic works, whether religious or 
secular. They sought their inspiration much more in the imiutiim 
of earlier models than in any fresh efforts in the field of sciilpiurc. 
(See also Sculpture; China; Buddha and Buddhism; I.shi.w 
AND Sinhalese Art and Archaeology; Chinese ARCHnee- 

TURE.) 
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^Treniier cxpos6 des r^'sultats arch6ologiqucs dans la Chine occidentalc 
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the i4ih Century, 3 vol. plates, i vol. text (1925), and Studivn zu 
Chinesischen Plastik der Post-Vang Zeit (1927) ; V. Scpalen, G. dc 
Voisins and J. Lartigue, Mission Arehiologique en Chine, no test 
(1926) ; O. Sirt-n. A History of Early Chinese Art (1929)- ( 0 . S.) 

CHINGFORD, a municipal borouah in the Epping parlia- 
mentary Division of Essex, England, 12 mi. N.E. of London iiy 
the L.N.E.R. Pop. (1938) 37,Sio. Area 4.5 sq.mi. It lies be- 
tween the river Lea and the western outskirts of Epping forest. 
The church of All Saints has Early English and Perpendicular re- 
mains. The half-timbered Queen Elizabeth s, or Fair Mead, hunt- 
ing lodge is preserved there. Chingford was incorporated in iy .>8 
and adopted a town planning .scheme. 

CHINGLEFUT. town and tfstrict, British India, to the 
Madras presidency. The town, situated 36 mi. by rail from 
Madras, and a junction for a branch line to Arkonam, had a 
population in 1941 of 17,829. With Chandragiri in North Arcot, 
iChingleput was once the capital of the Vijayanagar kings, after 
their overthrow by the Mohammedans at Talikota in 1565. ^ 
1639 a chief, subject to these kings, granted to the East ImUa 
Company the land on which Fort St. George now stands, 
fort built by the Vijayanagar kings in the i6th century, vim 
was of strategic importance, was taken by the French 
and retaken in 1752 by Clive, after which it proved 
to the British. It withstood Hyder Ali and 
the natives; and in 1780, after the defeat of Colonel W. » 
the army of Sir Hector Munro took refuge here. It Pi ' 
tially ruined. The town is noted for its manufacture of 
and carries on a trade in rice. It is the centre of a Sco c 
Church mission, and has a reformatory school* ^ Midras 

The District of Chingleput surrounds the 
stretching along the coast for about iiS miles. The a 
tive headquarters are at Saidapet. Area 3,074 
1,823,955. Salt is extensively manufactur^ Tanneries, 

fishing carried on. There are cotton and silk mills, 
stone quarries and soapworks. . 

CHIN HILLS, a constituent wW 

Stretching from the Arakan Yoma northwards to at 

between Burma and India, This mountain arc, 
either end. has advanced farthest towards the west m 
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where the long parallel folds are most numerous and the arc 
broadest. The C 2 iin hiUs form the highest part of this central 
dreub- They consist simply of a succession of long narrow 
and ridges, from 5,000 to 9.000 ft. high, with Uttle flat 
and either in the valley bottoms or on the ridge tops. There is a 
marked climatic contrast between the humid tropical conditions 
of ibc deeply cut valleys and the cooler temperatures of the ridges. 
Thic contrast is reflected in the vegetaUon. Above 3,000 ft. the 
troi«tid forest gives way to oak and pine woods which in turn give 
^av above 7,000 ft. to the rhododendron. A migratory form of 
aPrkiilturc, the tamgya system, is practised in these hillside 
woods v^herc the greater part of the population is centred. Clear- 
inps made and the wood burnt for fertilizer. Such clearings 
jTc culiivated for two or three years and then abandoned. Bam- 
i)r:icken and elephant grass then spring up with such vigour 
ih:it natural re-afforcstation is impossible. The main crop culti- 
vaU'd by this method is jowar millet contrasting with rice in the 
T)hiin^ of Lower Burma. Some rice is, however, grown in the Chin 
hills on the lower slopes on terraces constructed with the help of 
li*lk‘(l timber. 

I'he north-south trend lines of Indo-China as a whole have 
yxrniitted the flooding of the region with “Mongoloid” ixjoples 
con.iiig down from the north and have hindered east-west movc- 
mrni of both peoples and culture. The Arakan Yoma-Patkai 
iiiuuntuiin arc, of which the Chin hills form a part, exemplifies 
features. It constitutes a frontier zone between Indian and 
I’.ijinK'se cultures and its hill-tribes remained independent of 
Ilriiish administration until the close of the 19th century. The 
Chill hills, lying on the Irrawaddy side of the watershed, were 
(•\» ntiially occupied to prevent the raids by hill-folk on the plains 
ui bunna. They are now administered primarily with the object 
01 1 >1 ('serving the peace and of building up a sound government on 
the b:usis of the tribal system. The sub.stitution of peaceful agri- 
luliurc for raiding is producing changes in the distribution of 
[Kipulatiun; the defensive hill-sites are being deserted and popula- 
t)u!i is becoming concentrated on the more easily cultivable land. 
Th( whole of the southern part of the Arakan Yoma-Patkai moun- 
ti'iii an from the Chin hills southward into the Arakan Yoma is 
(Ktupied by the Chin peoples who belong to the Southern Mongo- 
luid race group and are linguistically a branch of the Tiheto- 
Biirnians. The Chin hills proper are occupied by only the northern 
Liibcs of the Chin peoples. Area of the district 10,377 sq.mL 
Population (1941) 186405. (P. M. R.) 

CHINKLANG« former treaty port of China on the south bank 
of the Yangtze Kiang, 32® 11' N., 119® 24' E., 160 mi. above 
Shanghai and 43 mi. below Nanking. It lies where the north- 
bouth route of the Grand canal from Hangchow to Peiping crosses 
the t ast-west route of the Yangtze river. So long as the Grand 
itLnal, linking the Yangtze delta with the imperial capital, re- 
nuiined an arterial line of communication, Chinkiang retained 
its si^iuiicanre. But traffic on the Grand canal became after 1850 
inirtMsingly local and its function a.s a north-south link was later 
usurped by the Tientsin-Pukow (Tsin-Pu) railway, which comes 
to the Yangtze opposite Nanking, itself the terminus of a 
milway from Shanghai. 

I'hinkiang, although a station on the Shanghai-Nanking railway, 
k|i(l therefore given place to Nanking in the command of the 
crossing. Moreover the port of Chinkiang was experienc- 
iuR l(Kal difficulties through silting. In consequence, while, since the 
decade of the 20th century, the trade of neighbouring ports 
^jl continued to increase, that of Chinkiang had l)een arrested. 
Pile port was functioning for a time almost solely as a distribut- 
tilace of imported goods. In 1926 the excess of imports over 
was in the proportion of 15 to i. With the fall of Chin- 
into Japanese hands, Dec. 1937, the Japanese controlled the 
fjvcr I rude. The population was given as 216,803 in 1937- 
CHINO-JAPANESE WAR (1894-95)- The causes of this 
cunfliri arose out of the immemorial rivalry of China and Japan 
influence in Korea. In the i 6 th century a prolonged war in the 
had ended with the failure of Japan to make good her 
looting on the mainland— « failure brought about largely by lack 
resources. In more modem times (i 87 S, 188a, 1884) 


Japan had repeatedly sent expeditions to Korea, and had fostered 
the growth of a progressive party in Seoul The difficulties of 1884 
were settled between China and Japan by the convention of 
Tientsin, wherein it was agreed that in the event of future inter- 
vention each should inform the other if it were decided to despatch 
troops to the peninsula. Nine years later the occasion arose. A 
serious rebellion induced the Korean Government to apply for 
military assistance from China. Early in June 1894 a small force 
of Chinese troops was sent to Asan, and Japan, duly informed of 
this action, replied by furnishing her minister at Seoul with an 
escort, rapidly following up this step by the despatch of about 
5,000 troops under Maj.-Gen. Oshima. A complicated situation 
thus arose. Chinese troops were present in Korea by the request 
of the Government to put down rebellion. The Japanese con- 
trolled the capital, and declined to recognize Korea as a tributary 
of China. But they proposed that the two Powers should unite 
to suppress the disturbance and to inaugurate certain specified 
reforms. China considered that the measures of reform must be 
left to Korea herself. The reply was that Japan considered the 
Government of Korea “lacking in some of the elements which are 
essential to responsible independence.” By the middle of July 
war had become inevitable unless the Peking Government were 
willing to abandon all claims over Korea, and as Chinese troops 
were already in the country by invitation, it was not to be 
expected that the shadowy suzerainty would be abandoned. 

At Seoul the issue was forced by the Japanese minister, who 
delivered an ultimatum to the Korean Government on July 20. 
On the 23rd the palace was forcibly occupied. Meanwhile China 
had despatched about 8,000 troops to the Yalu river. The out- 
break of war thus found the Japanese in possession of Seoul and 
ready to send large forces to Korea, while the Chinese occupied 
Asan (about 40m. south of the capital) and had a considerable 
body of troops in Manchuria in addition to those despatched to 
the Yalu river. To Japan the command of the sea was essential 
for the secure transport and supply of her troops. Without it the 
exf)erience of the war of the i6th century would be repeated. 
China, too, could only utilize overland routes to Korea by submit- 
ting to the difficulties and delays entailed. 

By the time war was finally declared (August i), hostilities had 
already begun. On July 25 Oshima set out from Seoul to attack 
the Chinese at Asan. On the 29lh he won a victory at Songhwan, 
but the Chinese commander escaped with a considerable part of 
his forces by a detour to Ping-Yang (Phyong-Yang). Meanwhile 
a portion of the Japanese fleet bad encountered some Chinese war- 
ships and transports ofl Phung-Tao, and scored an important suc- 
cess, sinking, amongst other vess^, the transport “Kowshing” 
(July 25). The loss of more than 1,000 Chinese soldiers in 
vessel materially lightened Oshima’s task. The intention of the 
Chinese to crush their enemies between their forces at Asan and 
Ping-Yang was completely frustrated, and the Japanese obtained 
control of all southern Korea. 

Reinforcements from Japan were now pouring into Korea, and 
Gen. Nozu, the senior Japanese officer present, soon found him- 
self in a position to move on Ping-Yang. Three columns converged 
upon the place on Sept. 15 and carried it after severe fighting. 

Nearly all the troops on either side had been conveyed to the 
scene of war by sea, though the decisive contest for sea 
supremacy was still to he fought. The Chinese admiral Ting with 
the Northern squadron (which alone took part in the war) had 
hitherto remained inactive in Wei-hai-wei, and on the other side 
Vice-Admiral Ito’s fleet had not directly interfered with the 
hostile transports which were reinforcing the troops on the Yalu. 
But two days after the battle of Ping-Yang, Ting, who had con- 
veyed a large body of troops to the mouth of the Yalu, encoun- 
tered the Japanese fleet on his return journey off Hai-Yang-Tao 
on Sept 17. The heavy battleship^ “Ch^-Yuen” and “Ting-Yuen” 
constituted the strongest element of the Chinese squadron, for 
the Japanese, superior as they were in every other factor of suc- 
cess, had no vessels which could compare with these in the matter 
of protection. Ting advanced in a long irregular line abreast; tfad 
battleships in the centre, the lighter vessels on the wings. Zto'a 
fast cruisers steamed in line ahead against the Chinese ri^t wing^ 
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crushing their weaker opponents with their hre. In the end the 
Chinese fleet was defeated and scattered, but the two heavy battle- 
ships drew off without serious injury. This battle of the Yalu gave 
Japan command of the sea, but Ito continued to act with great 
caution. The remnants of the vanquished fleet took refuge in Port 
Arthur, whence after repairs Ting proceeded to Wei-hai-wei. 

The victory of Ping-Yang had cleared Korea of the Chinese 
troops, but on the lower Yalu — their own frontier — ^large forces 
threatened a second advance. Marshal Yamagata therefore took 
the offensive with his 1 . Army, and on Oct. 24 and 25, under great 
difliculties — though without serious op[K)sition from the enemy — 
forced the f)assagc of the river cand occupied Chiu-licn-chcng. 
Part of the Chine.se force retired to the north-east, part to Feng- 
hwang-cheng and H.siu-yuen. The Japanese 1 . Army advanced 
several columns towards the mountains of Manchuria to secure 
its conquests and [ireparc for a future advance. Gen. Tachimi s 
brigade, skirmishing with the enemy on the Moukden and Liao- 
Yang roads, found the Chinese in force. A simultaneous forward 
move by both sides led to the action of Tsao-ho-ku (Nov. 30), 
after which both sides withdrew — the Chinese to the line of the 
mountains covering Hai-cheng, Liao-Yang and Moukden, with the 
Tatar general Ikotcnga s force 14,000 strong, on the Japanese right 
north-east of Feng-hwang-cheng; and the Japanese to ("hiu-lien- 
cheng, Takushan and Hsiu-yuen. The difficulties of supply in the 
hills were almost insurmountable, and no serious advance was in- 
tended by the Japanese until Jan. 1895, when it was to be made in 
co-operation with the II. Army. This army, under Mar.shal 
Oyama, had been formed in September and at first sent to Chemul- 
pho as a support to the forces under Yamagata; but its chief task 
was the siege and caf)ture of the Chinese fortress, dockyard and 
arsenal of Port Arthur. 

The Liao-Tong peninsula was guarded by the walled city of 
Kin-chow and the forts of Ta-lien-wan (Dalny under the Russian 
regime, and Dairen under the Japanese) as well as the fortifications 
around Port Arthur itself. On Oct. 24 the disembarkation of the 
II. Army began near Pi-tse-wo, and the successive columns of the 
Japanese gradually moved towards Kin-chow, which was carried 
without difficulty. Even less resistance was offered by the modem 
forts of Ta-licn-wan. The Japanese now held a good harbour 
within a few miles of the main fortress. Here they landed siege 
artillery, and on Nov. 17 the advance was resumed. The attack 
was made on the igth at dawn. Yamaji s division (Nogi’s and 


The advanced troops of the II. Army (Nogi*s brigade) were now 
ready to advance, and only the Kai-ping garrison barred their 
junction with Katsura. At Kai-ping (Jan. 10) the resistance of the 
Chinese was almost as steady as at Kang-wang-tsai, and the Jap, 
anese lost 300 killed and wounded in their successful attack. Jn 
neither of these actions was the defeated force routed, nor did it 
retire very far.^ On Jan. 17 and again on the 22nd IkoUnRa 
attacked Uai-cheng from the north, but was repulsed. 

Meanwhile the II. Army, still under Oyama, had undertaken 
operations against Wei-hai-wei, the second great fortress and ilotk- 
yard of northern China; and it was hoped that both armies would 
accompli.sh their present tasks in time to advance in the summer 
against Peking itself. On Jan. 18 a naval demonstration wa.s made 
at Teng-rhow-fu, 70m. west of Wei-hai-wei, and on the igih i|,e 
Japanese began their disembarkation at Yung-cheng Bay, about 
12m. from Wei-hai-wei. The landing was scarcely oppo.sed, and 
on the 26th the Japane.se advance was begun. The soulh-easu*rn 
defences of Wei-hai-wei harbour were carried by the 6th Division 
whilst the 2nd Division reached the inner waters of the hav 
driving the Chinese before them. The fleet under Ito co-operated 
effectively. On the night of Feb. 4-5 the Chinese squadron in 
harbour was attacked by ten toryiedo boats. Two boats were lost, 
but the armour-clad 'Ting-Yuen*' was sunk. On the followin^j 
night a .second attack was made, and three more ves.sels were ‘^unk 
On the 9th the '‘Chen-Yuen” was sunk by the guns in one of tlu* 
captured forts. On the 12th Admiral Ting wrote to Admiral Ito 
offering to surrender, and then took poi.son, other officers follow- 
ing his example. Wei-hai-wei was then dismantled by the Japanese 
and the II. Army concentrated at Port Arthur for the advance on 
Peking. 

While this campaign was in progress the Chinese despatched a 
second peace mission, also witli defective credentials. The Jai)- 
anese declined to treat, and the mis.sion returned to China. In 
Februar>' the Chinese made further unsuccessful attacks on Hai- 
cheng. Yamaji near Kai-ping fought a severe action on Feb 21, 
22 and 23, at Taping-shan against a part of Sung’s army under 
Gen. Ma-yu-kun. This action was fought with 2ft. of snow on 
the ground, the thermometer registering zero F, and no less than 
1,500 cases of frost-bite were reported. It was the intention of 
Gen. Nozu, after freeing the Hai-cheng garrison from Ikotcnga, 
to seize Niu-chwang port. Two divisions converged on An-slian 
chan, and the Chinese, threatened in front and flank, retired to 


Nishi s brigades), after a trying night march, assaulted and car- 
ried the western defences and moved upon the town, liasegawa 
in the centre, us soon as Yamaji began to appear in rear of his 
opponents in the northern forts, pushed home his attack with 
equal success, and by 3 p.m. practically all resistance was at an 
end. The Japane.se paid for this important success with but 423 
casualties. Meanwhile the Chinese general Sung, who had marched 
from Hai-cheng to engage the II. Army, appeared before Kin- 
chow, where he received on the 22nd a severe repulse at the hands 
of the Japanese garrison. Soon after this overtures of peace were 
made by China; but her envoy, a foreigner unfurnished with 
credentials, was not received by the Tokyo Government. 

The Jai)anese I. Army (now under Gen. Nozu) prepared, in 
spite of the season, to move across the mountains, and on Dec. 
3 Gen. Katsura left Ant^ung for Hai-cheng, which was safely 
occupied on Dec. 13. In the meantime Tachimi had moved north- 
ward from Feng-hwang-cheng in order to distract the attention of 
the Chinese from Hai-cheng, and there were some small engage- 
ments between this force and that of Ikotcnga, who ultimately 
retired beyond the mountains to Liao-Yang. Sung had already left 
Kai-ping to secure Hai-cheng when he heard of the fall of that 
place; his communications with Ikotenga being now severed, he 
swerved to the north-west and established a new base at Niu- 
chwang. Once on his new line Sung moved upon Hai-cheng. As 
it was essential that he should be prevented from joining forces 
with Ikotenga, Gen. Katsura marclied out of Hai-cheng to fight 
him. At Kang-wang-tsai (Dec. 19) the Chinese displayed unusual 
steadiness, and it cost the Japane.se some 343 casualties to dis- 
lodge the enemy. The victors returned to ^i-chSng exhausted 
with their efforts, but secure from attack for some time to come. 


Liao-\'ang. The Japanese then moved on Niu-chwang, and 
Yamaji's i.st Division at Kai-ping joined in the advance. The 
column from An-shan-chan stormed Niu-chwang, which was obsti- 
nately defended, and cost the stormers nearly 400 men. All three 
divisions converged on Niu-chwang port (Ying-kow), and the final 
engagement took place at Tien-chwang-tai, which was captured 
on March 9. The Chinese forces in Manchuria being thoroughly 
broken and disixsrsed, there was nothing to prevent the Japanese 
from proceeding to the occupation of Peking, since they could, 
after the break-up of the ice, land and supply large f*>rccs at 
Shan-hai-kwan, within 170m. of the capital. Seven divisions were 
at Port Arthur ready to embark when negotiations were reopened. 
Li Hung-Chang proceeded to Shimonoseki, where the treaty was 
signed on April 17, 1895. An expedition was sent towards the end 
of March to the Pescadores, and later the Imperial Guard Divi.don 
was sent to Formosa. 

It is impossible to estimate the Chinese losses in the war The 
Japanese lost 4,177 men by death in action or by sicknc.ss, and 
56.862 were wounded or disabled by sickness, exclusive of the 
losse.s in the Formosa and Pescadores expeditions. Nearly two- 
thirds of these losses were incurred by the I. Army in the trying 
winter campaign in Manchuria. 
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CHINON, a town of western France, capital of an arron- 
disscmcnt in the department of Indre-et-Loire, on the hanlf of the 
Vienne, 32 m. S.W. of Tours. Pop. (1936) 4,311. It lies under a 
loi ky height crowned by ruins of the famous castle, its narrow, 
winding streets containing many turreted houses of the isth and 
,01b centuries. Chinon (Caino) existed before the Roman occu- 
pniion of Gaul, and was from early times an important fortress. 
li was occupied by the Visigoths, and subsequently, after forming 
part of the royal domain, came to the counts of Touraine and 
irom them to the counts of Anjou, in 1044. In the next century 
it p.ns.>;ed to Henry II. of England, who died there, but it was won 
l).n(k to France by Philip Augustus in 1204, after a year’s siege. 
Of its oldest church, the Romanesque St. Mcxme, only the facade 
ami nave are left. The church of St. Etienne dates from the isth 
.(•ntury, that of St. Maurice from the J2th, isth and 16th cen- 
turies. The castle, which has undergone considerable modem res- 
pir.ilion, consists of three separate strongholds. That to the east, 
the Chateau de St. Georges, built by Henry II, of England, has 
.ilinost vanished, only the foundation of the outer wall remaining. 
The Chateau du Milieu (nth to isth centuries) comprises the 
keep, the Pavilion de I’Horloge and the Grand Logis, where the 
first meeting between Joan of Arc and Charles VII. took place. Of 
the Chateau du Coudray, which is separated by a moat from the 
{ hjieau du Milieu, the chief remains are the Tour du Moulin 
noth century) and two later towers. A statue of Rabelais, who 
was liom in the vicinity of the town, stands on the river-quay. 
l!:i-.kct and rope manufacture, tanning and cooperage are among 
ik industries. 

CHINOOK. This important American Indian people held 
Coliimliia river from the mouth to the Dalles, and adjacent terri- 
tory. Their culture was a localized form of the North Pacific Coast 
type, with plank houses, good canoes, trade, slavery, pot- 
Kuth distributions of property, but without secret societies or 
Miicmic art. The language is distinctive, and a selection of words 
from it, much simplified phonetically and the grammar wholly 
dene away with, forms the basis of the Chinook jargon. This 
•r.ulc language contains also French, English, Nutka and other 
Indiiin ingredients, and prevails from Oregon to Alaska. The 
Chiiinok w»ere organized by settlements rather than tribes; some 
of their divisions are known as Clatsop, Wasco and Wishram. 
l>'imatcd at 16,000 in 1805, they decreased (from disease) 
to a twentieth in the next 50 years, and now number perhaps 
:oo-.^oo, known under different names on several reservations 
coniaining ethnic mixtures. 

Sfr Lewis and Clark, Original Journals (1904) ; F. Boas, Biir, Am, 
tihn. Bull. 20 (189s) ; E. Sapir, Publ, Am, Ethn, Soc,, vol. ii. (1909). 

(A, Li. E.) 

CHINOOK, the name given to a wind which blows from west 
or north over the Rocky Mountains, where it descends as a dry 
wind, warm in winter and cool in summer. It is due to a cyclone 
pa'^sing northward, and continues for a few hours to several 
days It moderates the climate of the eastern Rockies, the snow 
nirlting quickly on account of its warmth and vanishing on ac- 
u)un! of its dryness, so that it is said to “lick up” the snow from 
the slofies. 

CHINQUAPIN, the name given to several North American 
shrubs or small trees belonging to the genus Castanea of the 
fagaceae (beech family). The most important of these is C. 
pumila^ a shrub or small tree found chiefly in dry soils from 
New Jersey to northern Florida and westward to southwestern 
Missouri and eastern Texas. In Arkansas and Texas, where it 
attains its best development, it occasionally reaches a height of 
4 S ft. and a diameter of 30 in. It is closely related to the chest- 
nut, C. dentata, from which it differs in its much smaller leaves, 
^’hich are white-woolly beneath, and its usually solitary nut, 
like that of the chestnut is very sweet and edible. 

On the Pacific slope the name chinquapin is given to ^0 
species of Castanopsis, a genus closely allied to Castanea. Golden 
jhinquapin (Castanopsis chrysophylla) found from southern 
Washington to southern California, is a magnificent tree which 
Occasionally attains a height of 150 ft. and a trunk diameter of 
* ft. The lance-shaped evergreen leaves, 3 to 5 in. long, are 


doth(^ beneath with minute golden-yellow persistent scales. The 
fruit is similar to that of the chestnut and contains one or two 
hard-shelled nuts with a sweet kernel. The wood is reddish- 
brown, straight grained, easily worked and takes an excellent 
finish, yet it is not extensively utilized. The bark, although devoid 



Chinquapin, branch (left) showing spiny burr and solitary nut; 

BRANCH (RIGHT) WITH MALE FLOWERS 


of tannin, is sometimes used to adulterate that of the tanoak 
(Lithocarpus densiflorus), with which it is often associated in 
the forest. Bush chinquapin (C. sempervirens) is a small spreading 
shrub of dry mountain slopes in California. Some authorities re- 
gard i^s a variety of the golden chinquapin. (£. S. Hr.) 

CHINSURA, a town of British India, on the Hooghly river, 
24m. above Calcutta, formerly the principal Dutch settlement in 
Bengal. The Dutch erected a fortified factory here in 1656. In 
1759 a British force under Col. Fordc was attacked by the gar- 
rison of Chinsura on its march to Chandcrnagorc, but in less than 
half an hour the Dutch were entirely routed. Chinsura was taken 
by the British in 1781 on the outbreak of war with Holland and 
restored to the Dutch in 1783. Again, in 1795, during the 
Napoleonic wars, the settlement was occupied by a British gar- 
rison. At the peace of 1814 it was a second time restored to the 
Dutch. It was among the cessions in India made by the king of 
the Netherlands in 1825 in exchange for the British possessions 
in Sumatra. The Dutch church, commissioner’s house, and ceme- 
tery (extended since 1825) are memorials of Dutch rule. Chin- 
sura is included in the Hooghly-Chinsura municipality (pop. 
[1941] 49,081), and contains the Hooghly college. 

CEQNTZ, a word derived from the Hindu chint, spotted or 
variegated, llus name was given to a kind of stained or painted 
calico produced in India. It is now applied to a highly glazed 
printed calico, commonly made in several colours on a light 
ground and used for bed hangings, covering furniture, etc. 

CHINWANGTAO, 39® 56' N., 119® 38' E., former treaty 
port on the shores of the Gulf of Liaotung in northeast China; 
the port was created by, and the harbour is the property of, the 
Kailan Mining administration, which works the Kaiping coalfield 
some 100 miles away. Export trade originated almost entirely 
from the coalfield and comprised not only coal but also coke, 
firebricks and cement manufactured at Tangshan, the new indus- 
trial town on the coalfield. Chinwangtao had also the largest 
glass factory in China. As it was the only ice-free port on the 
shallow gulf of Liaotung Chinwangtao had developed as a winter 
out-port to Tientsin, and to a lesser extent to Newchwang as well. 
This out-port function did not remain quite so important as at 
the beginning of the 20th century. The navigation of the Hai-ho 
could be kept open whenever the winds were off-shore and much 
of the trade that formerly went through Newchwang had since 
the advent of the Japanese been diverted through the ice-free 
Dairen. The i)ort was first opened to foreign trade in X901. After 
the Manchurian incident the Japanese pressure led to intensive 
smuggling of Japanese goods into North China laigely through 
Chinwangtao. With establishment of the East Hopei autonomous 
puppet regime, Dec. 1935, smuggling continued disguised as a spe- 
cial tariff. After the Japanese invasion trade increased from $x,- 
024,120 (U.S.) to $21,399,938 for import and from $2,099,392 
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to ^,324,975 for export, 1936-39, with Manchuria and Japan 
holding the largest percentages. Pop- 20,020. 

CHIOGGIA, a town and episcopal see of Venetia, Italy, in 
the province of Venice, from which it is 18 J mi. S. by sea. Pop. 
(1936) 23»S77 (town), 42,569 (commune). Chioggia is inhab- 
ited mostly by fi.shermen, and is situated upon an island at the 
south end of the lagoons. It is traversed by one main canal, 
La Vena, and has some picturesque and interesting mediaeval 
buildings. The peculiar dialect and customs of the inhabitants 
still survive to some extent. It is probably the Roman Portus 
Aedro, though its name is derived from the Roman Fossa Claudia, 
a canalized estuary which with the two mouths of the Meduacus 
(Brcnta) went to form the harbour. In a.d. 672 it entered the 
league of the cities of the lagoons, and recognized the authority 
of the doge. In 809 it was almost destroyed by Pippin, but in 
II TO was made a city, remaining subject to Venice. Chioggia is 
connected by rail with Rovigo, 35 mi. to the southwest. (X.) 

The Naval War of Chioggia ( 137 ^ 1380 ) ^The naval war 
of 1378-80, carried on by the Genoese and their allies against 
Venice, is oif exceptional interest as one in which a superior naval 
power, having suffered disaster in home waters, was yet able to 
win by holding out till its squadrons in distant seas could be re- 
called for its defence. 

Venice was mainly concerned for the safety of her trading sta- 
tions in the Levant and the Black sea. The more powerful of her 
two fleets was sent to the eastern Mediterranean under Carlo Zeno, 
and the smaller to operate against the Genoese in the western Med- 
iterranean, under Vettor Pisani. The possessions of Venice on the 
mainland were assailed by the lord of Carrara and the Hungarians, 
but this danger seemed trifling so long as Venice could keep the sea 
open to her trade. 

At hrst she was entirely successful. While Carlo Zeno harassed 
the Genoese stations in the Levant, Pisani brought one of their 
squadrons to action in May, 1378, to the south of the Tiber, and 
defeated it. If Pisani had sailed direct to Genoa itself, which was 
thrown into a {lanic, he might have dictated peace, but he thought 
his squadron too weak, and followed the Genoese galleys which Imd 
fled to Famagusta in Cyprus. Durinr the summer of 1378 he was 
employed partly off Cyprus, but mainly in taking and capturing 
the IsLrian and Dalmatian towns which supported the Hungarians. 
He was ordered to winter on the coast of Istria, where his crews 
suffered from exposure and disease. Genoa now decided to attack 
Venice at home while the best of her ships were absent with Carlo 
Zeno, and sent a strong fleet under Luciano Doria. Pisani had been 
reinforced early in the spring of 1379, but when he was sighted by 
the Genoese fleet off Pola on May 7, he was slightly out-numbered, 
and his crews were still weak. He would have preferred to avoid 
action and to threaten the Genoese fleet from his base on the 
Istrian coast, but he was forced into battle by the Senate, and was 
defeated with great loss. On the other hand Luciano Doria himself 
was killed, and the Genoese, who had suffered severely, did not at 
once follow up their success. On the arrival of Pietro Doria, with 
reinforcements, they appeared off the Lido, the outer barrier of 
the lagoon of Venice, and in July began combined operations 
against Chioggia, co-operating with the Carrarese and the Hungari- 
ans. The Venetians had closed the passages through the outer 
banks except at the southern end, at the island of Brondolo, and 
the town of Chioggia. The barrier here approaches close to the 
mainland, and the position facilitated the co-operation of the allies; 
but Chioggia is some distance from Venice, which could only be 
reached across the lagoon, where the Venetians had taken up the 
buoys and had a light squadron. The allies, after occupying the 
island of Brondolo, attacked, and took the town of Chioggia on 
Aug. 13. 

There was nothing now to prevent them from advancing on 
Venice itself except the difiiciilt navigation of the lagoon. The 
Senate applied for peace, but the Genoese offered impossible terms. 
Pisani, who had been imprisoned after the defeat at Pola, was 
released and named commander-in-chief. The heavy Genoese 
vessels were much hampered by the intricate passages through 
the lagoon, and by using his own local knowledge, Pisani com- 
pletely turned the tables on the invaders by a succession of night 


attacks, during which he sank vessels in the canals leading through 
the lagoon to Venice, and in the fairways leading from Chioggia 
to the open sea. The Genoese were thus blockaded, Pisani having 
stationed his galleys in the open sea outside Brondolo. The Vene- 
tians themselves were in great distress; Carlo Zeno had long since 
been ordered home, but he was delayed by the difficulty of com- 
munication under 14th century conditions, and the besiegers of 
Chioggia were at the end of their strength when his fleet reached 
Brondolo on Jan. i, 1380. The Genoese held out in the hope of 
relief from home, but it was not until May, 1380, that Mutteo 
Maruffo arrived with reinforcements. By this time the Venetians 
had recovered the island, and their fleet occupied a fortified an- 
chorage so that Maruffo could do nothing, and on June 24, 1380, 
the Genoese defenders of Chioggia surrendered. Venice, being 
now safe at home, recovered the command of the sea, and before 
the close of the year was able to make peace as a conqueror. 

BiBUOGRAPnv.- -Horatio F. Brown, Venice (1839); S. Romanin, 
Storia documentata di Venezia (1855); W. C. HazUtt, History oi the 
Venetian Republic (i860). (G. A. R. C.; W. C. B. T.) 

CHIOS, an island on the west coast of Asia Minor (ancient 
Greek Xtos ) about 30 mi. long from north to south, and from 
to T 5 mi. broad. Population, 75.680. The north end is mountain, 
ous with steep coasts; southwards there is open country, and gieai 
fertility. The capital, Chios, on the east coast, has a small safe 
harbour, and mediaeval fortifications. Population, 22,122. The 
climate is healthy; oranges, olives and even palms grow freely; 
the figs were famous in antiquity, but wine and gum mastic have 
always been the principal products. The latter, collected from a 
wild shrub, gives flavour and name to a papular Greek liqueur 
(jmastichd). Antimony, calamine and marble are worked; thert* is 
a tanning industry, and considerable coasting trade. 

There are few remains of ancient Chios (on the ^mc site as 
the modem) ; traces of a theatre and a temple of Athena Poliu- 
chus; and about 6 m. N. of the city the curious ^'School of 
Homer,” a sanctuary of Cybele, with altar and figure of the god- 
dess with two lions, in the native rock of a hill-top. On the west 
coast is a rich monastery with a church founded by Constuiilinc 
IX. Monomachus (1042-54). In antiquity Chios was famous for 
its school of epic poets, the Homeridac, who claimed descent 
from Homer, and probably did much to popularize the Iliad and 
Odyssey in early Greece. 

To Glaucus of Chios was ascribed the invention of iron-welding, 
early in the seventh century b.c., and his masterpiece, the support 
of a large bowl, was shown at Delphi; for his place in ancient art 
and craftsmanship see J. G. Frazer Pausamas: note on x. 16. i- 
(vol. v. pp, 313-4); and for the beautiful and instructive coinage, 
P. Gardner, History of Greek Coinage (index) and the British 
Museum Catalogue (x.v.). 

The early history of Chios is obscure. There were Greek legends 
of Leleges, Pelasgi from Thessaly, a Cretan foundation “in the 
days of Rhadamanthus” (13th century), and of eventual coloniza- 
tion by lonians from Attica four generations later. Early kings 
and tyrants arc little more than names, but the long friendship 
with Miletus is significant and determined the hostility of Chius 
to its neighbours, Phocaea, Erythrae and Samos. The Chian 
colony at Maroneia on the coast of Thrace reinforced the wine- 
trade of the mother city. Like Miletus, Chios in 546 submitted to 
Cyrus as eagerly as Phocaea resisted him. When Miletus revolted, 
100 Chian ships joined in offering desperate opposition at Lide 
(494). Persian reprisals were severe, and temporarily successful, 
for Chian ships, under the tyrant Strattis, served in the Persian 
fleet at Salamis. But in 479 Chios joined the Delian League and 
long remained a firm ally of the Athenians, retaining political 
independence and a navy of its own. But in 413 the island re- 
volted, and was not recaptured. After the Peloponnesian War it 
renewed the Athenian alliance, but in 357 again seceded. It was 
reputed one of the best-governed states in Greece, for allhou^D 
it was governed alternately by oligarchs and democrats neither 
party persecuted the other severely. Late in the 4th century, how- 
ever, civil dissension left it a prey to Idrieus, the dynast oi 
Caria (346), and to the Persian admiral Memnon (333)- 
the HeUenistic age Chios retained its independence, supported 
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Romans in their Eastern wars, and was made a “free and allied 
state.’* Under Roman and Byzantine rule industry and commerce 
v^ t'rc undisturbed, its chief export at this time being the ‘^Arvisian 
wine,” of the north-west coast {Ariusia). After temporary occu- 
pMions by the Seljuk Turks (1089-1092) and by the Venetians 
(1124-1125, 1172, 1204-1225), it was given in fief to the Genoese 
{ainily of Zaccaria, and in 1346 passed definitely into the hands 
o( :i Genoese maotta, or trading company, which was organized in 
under the name of “the Giustiniani,” and alone exfdoited the 
nij'ilic trade; but the Greeks were allowed to retain their rights 
(,t self-government and continued to exercise their industries. In 
141 5 the Genoese became a tributary to the Ottomans and, in spite 
of occasional secessions which brought severe punishment (1453, 
1479), the rule of the Giustiniani was not abolished till 1566. 
Hut capture and reconquest from the Florentines (1595) and the 
Vmetians (1694-1695), pcatly reduced the number of the Latins 
and wrcck^ its prosperity. Worst of all were the massacres of 
1^22, which followed upon an attack by Greek insurgents against 
the will of the natives. Many survivors fled to Syra (q.v,) and 
founded its prosperous carrying trade. But the island’s natural* 
rcH.urces made its recovery sure, and its efficient and peaceable 
inli.ibiiants passed quietly from Turkish to Greek rule during the 
Ll.'ilkari War of 1912. 

HFiuTOCKApnY.— Strabo xiv. pp. 

C;: f.; Athenaeus vi. 265-266; 
jliMidotiis i. T60-165, vi. i5”^t; 

Tliiuyclidcs viii. 14-61; Corpus 
luMi. .Ulicarumt iv. (j), pp. 9, 10; 
il iioussaye in Revur drs deux 
uwuilcs, xlvi. (1876), pp. i. ff.; T. 

Hmi in Historical Review (1889), 

DP 467-480: Fustcl de Coulangcs, 
i'llr dr Chio fed. Jullian, Pads, 
for coinage, B. V. Head, 
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CHIPMUNK, the name for 
striped ground squirrels 


■r rouRTRvv oi thk amuricam musiuh or 

NATURAL HISTORY 

Chipmunk (t a m 1 a s striatus). 

FOUND IN EASTERN UNITED STATES 
AND CANADA 


(Tinnias striatus and numerous species of the genus Entamias) 
found in North America and eastern Asia, They arc 5 or 6 in. 
long, with a tail about 4 in., reddish or grayish bxomi in colour. 

(J. E. Hl.) 


CHIPPENDALE, THOMAS (c. I7ifr-i779), the most fa- 
mous of English cabinet-makers, was the son of John Chippen- 
dilc, a joiner of Ollcy, Yorkshire. He was baptised at Otley on 
Junt* 5, 1718. The materials for the biography of Chippendale 
m scanty, but it is known that he came to London when he 
wjs about 20, and at the end of 1749 established himself in 
Cunduit court, Long Acre, whence in 1753 he removed to No. 
60. St. Martin’s lane, which with the addition of the adjoining 
iliri'c houses remained his factory for the rest of his life. 

It has always been exceedingly difficult to distinguish the work 
exceuted in Chippendale’s factory and under his own eye from 
thjr of the many copyists and adapters who throughout the sec- 
ond half of the i8th century plundered remorselessly. Apart 
his published designs, many of which were probably never 
ni:irlc up, we have to depend upon ’the very few instances in 
h his original accounts earmark work as unquestionably his. 
I’or Claydon house, in Buckinghamshire, he executed much deco- 
fat i\v work, and the best judges are satisfied that the Chinese 
bedroom there was designed by him. At Harewood house, in York- 
sliirf‘, we are on firmer ground. The house was furnished between 
and 1771, and both Robert Adam and Chippendale were 
tnij)loyed upon it. Indeed, there is unmistakable evidence to 
show that certain work, so closely characteristic of the Adams 
that it might have been assigned to them without hesitation, was 
Ritually produced by Chippendale, whose bills for this Adam 
'^'ork are still preserved. P'or Nostell Priory, Yorkshire he made 
? quantity of fine furniture in 1766, the bills for which are also 
' xistence there. Stourhead, the famous house of the Hoares 
Wiltshire, contains much undoubted Chippendale furniture, 
^'bich may, however, be the work of his son Thomas Chippen- 
IT.; at Rowton castle Shropshire, Chippendale’s bills as well 
^ ' is works stUl exist. 


Our other main source of information is The Gentleman and 
Cabinet Maker* s Director, which was published by Thomas Chip- 
pendale in 1754. This folio, the most important collection of 
furniture designs issued up to that time in England, contains 160 
engraved plates, and the list of subscribers indicates that the 
author had acquired a large and distinguished body of customers. 
There was a second edition in 1759, and a third in 1762. 

The Director contains examples of each of the manners which 
Chippendale practised. Occasionally we find in one piece of furni- 
ture a combination of the three styles which he most affected at 
different periods (Louis XV., Chmese and Gothic) and it cannot 
be said that the result is as incongruous as might have been ex- 
pected. Some of his most elegant and attractive work is derived 
directly from the French. 

The primary characteristic of his furniture is solidity, but it is 
a solidity which rarely becomes heaviness. Even in apparently 
slight work, such as the ribbon-backed chair, construction is 
always the first consideration. It is indeed in the chair that 
Chippendale is seen at his best and most characteristic. From 
his hand, or his pencil, we have a great variety of chairs, which, 
although differing extensively in detail, may be roughly arranged 
in three or four groups, which it would sometimes be rash to 
attempt to date. He introduced the cabriole leg, which, despite its 
antiquity, came immediately from Holland; the claw and ball 
foot of ancient Oriental use; the straight, square, uncompromis- 
ing early Georgian leg; the carved latticework Chinese leg; the 
pseudo-Chinese leg; the fretwork leg, which was supposed to be 
in the best Gothic taste ; the inelegant rococo leg with the curled 
or hoofed foot; and even occasionally the spade foot. His chair- 
backs were very various. His efforts in Gothic often took the 
form of the tracery of a church window, or even of an ovalled 
rose window. His Chinese backs were distinctly geometrical, and 
from them he would seem to have derived some of the inspiration 
for the frets of the glazed bookcases and cabinets which were 
among his most agreeable work. The most attractive feature of 
Chippendale’s most artistic chairs (derived from Louis Quinze 
models) is the back, which, speaking generally, is the most 
elegant and pleasing thing that has ever been done in furniture. 
He took the old solid or slightly pierced back, and cut it up into 
a light openwork design exquisitely carved (for Chipi)cndalc was 
a carver before everything) in a vast variety of designs ranging 
from the elaborate and extremely elegant ribbon back, to a com- 
paratively plain but highly effective splat. His armchairs, how- 
ever, often had solid or stuffed backs. Next to his chairs, Chip- 
pendale was most successful with settees, which almost invariably 
took the shape of two or three conjoined chairs, the arms, backs 
and legs identical with those which he used for single seats. He 
was likewise a prolific designer and maker of bookcases, cabinets 
and escritoires with doors glazed with fretwork divisions, cases 
for long clocks, and a great number of tables, some of them with 
a remarkable degree of Gallic grace. He was especially successful 
in designing small tables with fretwork galleries for the display 
of china. His mirrors, which were often in the Chinese taste or 
extravagantly rococo, are remarkable and characteristic. Some 
of Chippendale’s most graceful work was lavished upon the wood- 
work of the lighter, more refined and less monumental four-poster. 
His claims to distinction are summed up in the fact that his name 
has by general consent been attached to the most splendid period 
of English furniture. 

Chippendale was buried on Nov. 13, 1779, at the church of 
St. Marlin-in-the-Fields. Of his ii children, Thomas Chippen- 
dale 11 . succeeded to the business of his father and grandfather, 
and for some years the firm traded under the style of Chippendale 
and Haig. The factory remained in St. Martin’s lane, but in 1814 
an additional shop was opened at No. 57, Haymarket, whence 
it was in 1821 removed to 42, Jermyn street. Like hk father, 
Thomas Chippendale 11 . was a member of the Society of Arts; 
and he is known to have exhibited five pictures at the Royal 
Academy between 1784 and 1801. He died at the end of 1822 or 
the beginning of 1823. 

See Oliver Brackett Thomas Chippendale, a Study of his Life, 
Work and Infiuence (1924). 
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CHIPPENHAM, market town and mxmicipal borough in the 
Chippenham parliamentary division of Wiltshire, England, 94 mi. 
W. of London by the G.W.R. on the south side of the Upper 
Avon. Pop. (1938) 10,120. Area 1.9 sq.mi. St. Andrew’s church, 
originally 12th century Norman, has been enlarged in different 
styles. Chippenham (Chepeham, Chippeham) was the site of a 
royal residence where, in 853, Aethelwulf celebrated the marriage 
of his daughter Aethelswitha with Burgred, king of Mercia. The 
town figured prominently in the Danish invasion of the 9th cen- 
tury, and in 933 was the meeting-place of the witan. In the 
Domesday survey Chippenham appears as a Crown manor. The 
town was governed by a bailiff in the reign of Edward 1 ; it was 
incorporated in 1553, but in 1685 received a new charter which 
was soon abandoned in favour of the original grant. The deriva- 
tion of Chippenham from cyppan, to buy, implies that the town 
possessed a market in Saxon times. The neighbouring Cotswold 
hills preserve many relics of early man, and their grasslands pro- 
duced the sheep which gave Chippenham its fame as a woollen 
centre from the i6th century. On the decline of this trade the 
grain and cheese markets developed. Condensed-milk making, 
bacon curing and engineering are carried on. 

The town sent two members to parliament until 1867, and one 
until 1885. 

CHIPPEWA. The Canadian branch of the Chippewa, one 
of the largest tribes north of Mexico, lives in the woodlands north 
and west of Lake Superior. Their culture was tyi)ical in many 
respects of the central Algonquians. Moose, deer, beaver and 
rabbits were snared or killed with arrows; wild-fowl were shot or 
clubbed, and fish were speared or taken with hook and line. Wild 
rice was collected as a staple food in the vicinity of Lake Superior; 
maple sugar was manufactured, and nuts, berries and edible roots 
are still gathered in large quantities. In their search for game the 
Chippewa travel long distances, by canoe in summer, or in winter 
on snow-shoes, dragging their goods on toboggans. These wander- 
ings, however, usually lead back to semi-permanent settlements, 
where formerly bark houses were used in warm weather, and ovd, 
rush-covered lodges in winter. In pre-Columbian days, utensils 
were almost entirely of wood or bark, basketry being weakly de- 
veloped. Clothing was of skins, while bags, 
belts and garters were woven on heddle 
looms out of bark or wild hemp fibre. Ex- 
pert artificers in wood, Chippewa stone 
work was limited to arrow points and a few 
tools, while native copper, mined near Lake 
Superior, was pounded into serviceable 
riiapcs. 

Politically, there is no Chippewa “tribe,” 
since the numerous sub-divisions have no 
single, central authority. Each inhabits a 
certain locality, and the members enter 
into definite relations with one another. 

There is an ill-defined kind of council, con- 
sisting of practically all the males of the 
community, which elects a chief, whose 
powers are even more shadowy than those 
of the body that selects him. Social divi- , 
sions are more definite, since, in addition to ir courrcir or the ioiTHtoM- 
the family, there are exogamic patrilineal i*wtitutioii 
clans of a totemic nature. Individual own- Chippewa Indian, in 
ership of material objects prevails, but tribal dress 
land was probably held, in former times, by groups of kindred. 

The Chippewa have firm belief in a cosmic force animating all 
nature which frequently manifests itself in animals, mythical or 
real. Like their eastern kinsmen, the concept of a guardian spirit 
was important, and shamanism with conjuring flourished. Entry 
to the next world depended largely upon membership in the 
MidSwhvm, “Great Medicine Society,” a secret organization en- 
tered after elaborate initiation. Symbolic pictographs drawn upon 
bark were perhaps originally connected with this society. (See 
Handbook of the American Indian, 1906.) 

CHIPPEWA FALLS, a city of northwestern Wisconsin, 
U^A., on the Chippewa river, loo mi. E. of St. Paul, the county 



seat of Chippewa county. It is on federal highway S 3 , imd is 
served by the Chicago and North Western, the Chicago, Milwau. 
kee, St Paul and Pacific and the Soo Lane raflrrays. The popu. 
lation in 1950 was 11,07a. The dty has machine shops and a 
parVing plan!, and its manufactures include woollen goods, shoes, 
gloves, pumps, sadies and doors, milk products and cement silos. 
The first settlement was made in 1837. The dty was diartered 
in 1870. 

CBQDPFING CAMPDEN, market town, Gloucestershire, 
England, 39 mi. N.E. from Gloucester by the G.W.R. Pop. (1931) 
1,645. It is situated toward the north of the Cotswold hills. A 
rdned i6th century manor house, some almshouses and the 
church complete a picturesque group of buildings. The house of 
William Grevd (d. 1401), a great wool merchant, is noteworthy. 

Apart from a mediaevd tradition that a conference of Saxon 
irin ge was held there, the earliest record of Campden {Campedene) 
is in Domesday, when earl Hugh held it. The manor passed in 
1173 to Hugh de Gondeville, and about 1204 to Ralph, carl of 
Chester. These lords granted charters which are known from a 
confirmation dated 1247. In 1605 Campedene was incorporated, 
but was never represented in parliament. The corporation was 
abolished in 1885. Camden speaks of the town as a market fa- 
mous for stockings, a relic of its mediaeval importance as a mart 
for wool which gave it the name of Chilling. 

CHIPPING NORTON, municipal borough, Oxfordshire, 
16 mi. N.W. of Oxford by a branch of the G.W.R. Pop. 
(1938) 3.369- It ® consMs 

mainl y of one very wide street. Chipping Norton (ChepyngHor- 
toti) was of some importance m Saxon times. At the Domesday 
survey it was held by Emulf de Hesding and assessed at 15 hides 
with three mills- It returned two memliers to parliament as a 
borough in 1302 and 1304-130S. represented after 

this date. Fairs were granted in 1205 to William Fitz-Alan and 
in 1276 to Roger, earl of March. In the reign of Henry VI the 
market was held on Wednesday, and a fair was held at the 
Translation of St. Thomas BeckeL James I annulled the former 
two fairs, and granted others. He also granted the first and only 
charter of incorporation. The church of St. Mary the Virgin on 
the lower slope is a fine building In the Decorated and Perpen- 
dicular styles. The trade is still mainly agricultural, though 
woollen goods are manufactured. The Itorough is in the Banbury 
division of Oxfordshire. Area, 3.8 sq.mi. 

CHIQUITAN, an independent linguistic stock of South 
American Indians, so called from the Chiquitos who are the best 
known of its tribes. The stock occupies a considerable area in 
eastern Bolivia, in the forested hilly country on the northern 
border of the Chaco. In recent times they have held the area be- 
tween the headwaters of the Guapore on the north and the hills on 
the northern bank of the Otuquis river on the south, and between 
the San Miguel river in the west and the Paraguay in the cast. 
It is probable that they formerly extended farther west to the 
foothills of the Andes and may have “been forced eastward as a 
result of the displacements of peoples consequent on the inva- 
sion and settlement of the Chiriguanos in the early i6jn 
century. The Chiquitos were a rather warlike and originally 
mainly nomadic hunting and fishing folk of simple culture. Their 
name, meaning “little ones” m Spanish, was given them on accoun 
of the very small doorways of their tiny thatched huts, throup 
which one had to crawl on hands and knees. They seem to have 
had some palisaded strongholds and to have used poisoned 
Some of the tribes made good pottery and simple textiles. T 
had no canoes. Monogamy was the rule except for the cnie • 
who were not hereditary but chosen for valour and ability, 
youth before marriage lived apart in a special house. The shama 
appear to have used snakes a good de^ in connection wit 
religious ceremonies. The best known tribe of this stock to 
is the Lenguas* , . 

See J. P. Fernandez, Reladon historid de las mtsstones de 
Indios que Uaman Chiquitos, etc. (Madrid, 1726)- * of 

CHmiCAHUA NATIONAL MONX^T, a ^ct oi 
10,529.8 ac. (about i6 8q.mi.) in the (^ronado wtionw ^ 
Arizona, U.SA., remarkable for its “irinnade" foimaUons- 
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original tract of 4480 ac. was set apart as a Government reserva- 
tion in 1924 but was enlarged to the present area in 1938. 

CHIROLy SIS. VALENTINE (1852—1929), British jour- 
nalist, was bom on May 23, 1852, and educated in France and 
Germany. He graduated Bachclier-^ts-lettres of the University of 
Paris. From 1872 to 1876 he was a clerk in the Foreign Office and 
afterwards travelled throughout the Near and Far East. He suc- 
ceeded Sir Donald Mackenzie Wallace in 1899 as foreign editor of 
Thv Times. He retired from the service of The Times in 1912, and 
then became a member of the Royal Commission on Indian Public 
Services (1912-16). He wrote authoritative works on India, 
Ep\'pt and the Far and Near East, and in 1927, he published a 
volume of reminiscences entitled Fifty Years in a Changing 
World to which a second volume, With Pen and Brush in Eastern 
lands, was added in 1929. He was knighted in 1912 and died in 
London on Oct. 22, 1929. 

CHIROBl^CY, the art of telling character or fortune by 
siiidying the lines of the hands {see Palmistry). 

CHIRON or CHEIRON, in Greek mythology, one of the 
Ccniaurs, the son of Cronus and Philyra, a sea n^rniph. He dwelt 
ihv foot of Mount Pelion, and was famous for his wisdom and 
knowledge of the healing art. He offers a remarkable contrast to 
(»tlier Centaurs in manners and character. Many of the most 
iilcbratcd heroes of Greece were brought up and instructed by 
him ( Apollodorus iii, 10. 13). Accidentally pierced by a poisoned 
shot by Heracles, he renounced his immortality in favour 
01 Pntmetheus, and was placed by Zeus among the stars as the 
mn-i elJation Sagittarius. 

CHIROPODIST (Podiatrist). One who diagnoses and 
ircais conditions affecting the feet. The first podiatrist was Dr. 
L\t)ri who, in 1785 in England, applied for a licence to limit 
urnriirc to the foot alone. Chiropody practice in the United 
N itc.s was governed by law in all but tw'o states in 1941. Com- 
podiatrists have the degree of doctor of surgical chiropody 
DSC.) from recognized schools. 

CHIROPRACTIC, “a system of therapeutics based upon the 
ihe(ir>' that disease is caused by interference with nerve function. 

iheor>’ is based upon the premise that all other systems and 
phvMologic processes of the human body arc controlled and co- 
onlinaied by the nerve system. Its therapeutics attempts to re- 
''ture normal function of the ncr\T system by manipulation and 
!rr:ument of the structures of the human body, especially those of 
the spinal column.” Daniel David Palmer began to formulate its 
Mii'ory in 1895, and established the Palmer School of Chiropractic 
ai Davenport, la., in 1903. Later others were founded in different 
pans of the United States and, by 1941, the National Chiroprac- 
lii association had extended accredited ratings to 12 colleges 
leaching a scientific course of four collegiate years. The practice 
of chiropractic has been accorded legislative recognition in 42 
Mates, the District of Columbia, Alaska, Hawaii and several prov- 
inces of Canada. It is estimated that there are about 18,000 
chiropractors practicing in the United States and Canada. 

^ CHIROPTERA, the order of mammals containing the bats, 
fhey arc the only members of this class which can truly fly and 
their forelimbs arc modified to form wings, whence the name 
Chiroptera (from the Greek, meaning “hand-wing.s*’). 

flats not very different from those that still exist have been 
found in the early part of the Eocene period, indicating that the 
order is an ancient one. No animals are known that connect the 
tos closely with other groups of mammals, but the great rcsem- 
Wances between them and some of the Insectivora (g^v.) indi- 
cate these are probably the most closely related order. The cx- 
jstence of the so-called “flying lemur,” Cynocephalus, suggests 
the transformation from tree-living to flying took place, 
animal possesses extensive folds of skin connecting its neck, 
ankles and tail, and even between the fingers and Iocs, 
membranes enable it to glide long distances between tws 
even to control its course somewhat during the glide. The 
^^testral bats progressed further in this direction. They dcvel- 
extremely long forearm and fingers and extended the skm 
tween these. Their breast muscles increased in ^wer 
7*1 liicy were able to beat the forelimbs and wing membranes 
USX 


against the air and thus propel themselves through it. The side 
and tail membranes support bats in the air between wing beats, 
and the latter acts as a powerful brake when the end is brought 
forward under the body. The impervious nature of the wing 
membranes, their elasticity, and the manner in which they fold 
up on the fingers, somewhat as an umbrella does on its stays, 
tend to make the flight of bats both efficient and erratic. 

Once this ability to fly was achieved, the bats underwent evolu- 
tionary diversification chiefly in minor details. Often the various 
stages in these modifications still persist in the various living 
species, and it is possible partly to reconstruct the changes. The 
upper armbone, or humerus, in the weaker flying bats has its 
usual simple ball-and-socket articulation with the shoulder blade, 
while the groups which fly best, the families Vespertilionidae and 
Molossidae, have developed a second joint between the greater 
tubercle of the humerus and the scapula. These swift -flying bats 
have a short upper arm as compared with the forearm, and the 
third finger is much longer than the others. The humerus has a 
small but well developed crest for the attachment of the deltoid 
and pectoral muscles ; its shaft is rounded and it varies in shape 
from somewhat curved in the lower bats to almost straight in the 
higher groups. Of the two bones generally found in the forearm, 
the radius alone is well developed, the ulna being little more than 
a thread and often almost completely fused with the radius. A 
bone is developed in the tendon of the triceps muscle near the 
elbow, somewhat resembling the kneecap and with a similar func- 
tion. The wristbones, six in number, arc small. The metacarpal 
bones, except for that of the thumb, are greatly lengthened, 
forming the chief supports of the wing. The short thumb is sep- 
arate from the rest of the wing; its claw is sharp and hooked in 
most bats, and it is used to grapple the surface in crawling; and 
some species occasionally swing from branches by the thumb. In 
certain bats the thumb is provided with a round adhesive disk 
by means of which they ran rest upside down on a smooth sur- 
face, such as a banana leaf (fig. 18). 

The second, or index finger, except in the fruit bats and the 
mouse-tailed bat, has lost its terminal joints, consisting only of 
the metacarpal and a poorly developed cartilage. This finger 
is generally closely associated with the middle, or third finger, 
and strengthens it. The third, fourth and fifth fingers have three 
joints or phalanges as a rule, but the last of these is usually carti- 
laginous. When bats rest, the phalanges are often bent, some- 
times in zigzag fashion to fold the wing more completely. 

The shoulder girdle is well developed, with a stout curved clav- 
icle, or collarbone, and broad scapula, or shoulder blade. The 
coracoid process of the latter is large, usually curved outward but 
occasionally inward and dorsally. Its base articulates with the 
secondary articular process devdoped from the greater tubercle 
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of the humerus. The sternum, or breastbone, consists of three 
parts, the more or less T-shaped presternum or manubrium, the 
body of the sternum and the xiphistemum. The presternum is 
large, strongly keeled for the attachment of the flying muscles of 
the breast, while the lateral processes articulate with the clavicle 
and first rib. The keel continues down the body of the sternum, 
gradually becoming lower. The xiphistemum is short; often ex- 
panded posteriorly and partly cartilaginous. 

The thorax is capacious, to accommodate the large heart and 
lungs, and the ribs are often flattened and close together. ITie 
first rib consists of two parts; it is usually thickened and much 
shorter than the others. The ventral segment frequently articu- 
lates with the clavicle. In the horseshoe and leaf-nosed bats 
(Rhinolophidac) the first or first two ribs are fused with both the 
sternum and their vertebrae to form a solid ring supporting the 
shoulder girdle. The pelvic girdle is weaker than the pectoral; its 
dorsal border is usually almost straight and almost on the s.imc 
plane as the sacrum. ITie ilia are generally narrow but occasionally 
shelflike, while the pubis and ischium are generally narrow. A well 
devcloi)ed pectineal process extends forward from the pubis and in 
the Hipposiderinae it unites with a process from the ilium to 
form a large foramen. The acetabulum or hip socket is often 
incomplete, dorsally or vent rally or both. 

The hind limbs support the side membrane and that of the tail. 
The head of the femur is almost in the same axis as the shaft, so 
that the thigh projects almost at right angles to the body. The 
knee bend.', outward and backward rather than forw^ard like that of 
terrestrial mammals. The foot is weak — ^the toes all about the same 
size and armed with sharp hooked claws by which the bat hangs, 
as a rule, when resting. The heel bone bears a long cartilaginous 
process, the calcar, rarely rudimentary or absent, which supj>orts 
part of the posterior margin of the interfemoral membrane extend- 
ing from the tail or hinder part of the body to the hind limbs. 

The tail varies greatly in the different groups of bats; in primi- 
tive forms it is long and generally free from the membrane. Only 
one of the fruit bats has a long tail, as long as the hind limbs, 
the genus Notopteris, found in the southwestern Pacific. In other 
fruit bats the tail is either very short or absent. Most of the 
insectivorous bats have a well developed tail, but the mouse-tailed 
bat, Rhifwpofna, has a long tail almost completely free from the 
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Fig. 2. —Dentition of bais 

A. Uppsr dtntitlon, Ptaropus, typloal fruit bat; B. Side and arown views of 
molari of typiosi inaoctivorous bat, showing W-pattarn of main cusps. Lower 
molar on loft; C. Modified Inseotivorous dentition of Gloasophmga, a tropical 
American fruit-eating bat; D. Tranohant dentition of DasmoduM, the vam- 
pire bat 


interfemoral membrane. In the sheath-tailed bats (Emballonuri- 
dae) the tail is partly enclosed in the membrane but its distal turi 
projects through the dorsal surface. In most other families ih-! 
tail extends to the end of the large interfemoral membrane, as iiw 
median support. 

The skull varies a great deal in the different groups and it is 
used to characterize the.se. There is a tendency for the facial 
portion to become shortened in the more progressive forms. Inn 
all extremes are found from elongate snout to a short massive onv 


The teeth comprise incisors canines prennilars 

3 -^^ molars totalling from 38 to 20. The dicek 


teeth of fruit bats have poorly marked cusps, their squnridi 
crowns bearing a large outer and a smaller inner cusp, which Ik- 
come gradually reduced toward the posterior end of the sents 
The pattern of these teeth of fruit bats has probably been 
fied from the insectivorous pattern. In the molars of insccti\- 
oroiis bats the cusps on their surfaces show a W-pattern in hDth 
upper and lower teeth, the upper onp^ 
broader, with an additional shelf ;in,i 
“talon” cusp, llicy thus resemble cKisply 
the teeth of certain insectivorou.s mntn- 
mals of similar food habits, the 
hogs, the jumping shrews, moles ainl 
shrews. The cusps on the check teeth 
the vampires are greatly simplificc’ ihf 
teeth being sfiecialized into blades for ' ur- 
ting. The milk teeth are quite unlike tho^t 
of the permanent series, being slendcT 
and hooidike, sometimes with forked or 
trifid tips, and arc soon shed. 

The brain is not highly developed; the cerebral hemispheres 
arc smooth or only slightly furrowed and do not extend Iwrk 
over the cerebellum. However, bats have a delicate sen'll* 01 
touch; tactile hairs exist on the region around the mouth, on thi' 
flying membranes and ears. Each hair is provided with a nene 
ending that surrounds its base. The ex]:)anded ears and n()^C‘ 
leaves may also serve as organs of touch, although special nervp^ 
are not known. The sense of scent appears to be only moderately 
well developed, but hearing is keen, especially for notes hiirhpr 
than those heard by the human ear. This is of great importame 
in flight, for the bat emits high-pitched cries continuously and 
solid objects reflect these sounds, warning the bat of obstadr- 
The eyes of bats, although small, are far from blind; bats hcc 
fairly well but depend more on Ihcir hearing to find food and 10 
avoid collisions. In no animal are the ears so developed or so 
variable in form; in many insectivorous species they arc lonscr 
than the head, while in the Eurasian long-eared bat their leneih 
nearly equals that of the body. The “carlet,” or tragus, is pen- 
erally large in the insectivorous bat.sJbut is never present in iln* 
Megachiroplera nor in the insectivorous Rhinolophidac. 

The stomach is of two types, corresponding to the two sub- 
orders, Megachiroptera and Microchiroptera. In the latter proui) 
the stomach is simple and almost spherical. In the fruit bats tbi* 
narrow oesophagus gradually enlarges just before reaching thr 
stomach. The stomach is enlarged transversely, with a large 
cardiac sac and a tapering pyloric portion which gradually passc!) 
into the intestine. The vampire bat, one of the Microchiroptera, 
feeds on blood; its stomach has a long tubular cardiac portion, 
folded on itself, but the pyloris is hardly distinguishable from tm* 
small intestine. The intestine is short in insectivorous hats, m 
some of which it is shorter than in any other mammal, but ma}' 
be four times the body length in the fruit-eating types. 

As a rule bats produce only a single young at a birth, ^ 
among the insectivorous types two or even four young may 
These are bom with closed eyes and nearly naked; they are 
to climb up the mother's skin to the nipples, where they attac 
by the delicate hooklike deciduous teeth. The young bats remaijj 
attached to the mother for some time and she may fly 
them while hunting her prey. In many species of the 
hemisphere the mating period is in the fall; the sperm rem 
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, active during the winter. Early in spring, when the bats become 
jivc again, ovulation occurs in the females and the egg cells are 
Tiili/cd. The penis is pendulous; often there is a bone in its 
istal part. The uterus of females is primitively double; in some 
Kiies the uterus consists of a rounded body with long horns, 
•liilc in others the horns are greatly reduced. A simple uterus is 
jnned in some of the Phyllostomidae. The placenta is discoidal 
nil deciduate, as in the Primates. Bats are divisible into two 
iihorders: the Megachiroptera and the Microchiroptera. 

MEGACHIROPTERA 

The first of these suborders comprises the fruit bats, generally 
,f large sisie. The crowns of their cheek teeth show only poorly 
narked cusps which never form a W-pattem. The bony palate 

extends behind the last molar, 
narrowing slowly backward. The 
greater tubercle of the humerus 
is poorly developed and does not 
articulate with the scapula. The 
second finger is partly independ- 
ent from the third and retains 
three phalanges, the terminal one 
generally with a claw. The mar- 
gins of the car unite to form a 
ring at the base. The tail, often 
absent, is free from the inter- 
femoral membrane. This group 
is limited to the tropical and 
subtropical parts of the eastern 
hemisphere. All the members of 
this suborder are included in the 
single family Ptcropodidae, which 
may be divided into four sub- 
families. 

The .subfamily Ptcropodinae contains a large majority of the 
iruKivorous genera. It is characterized by having a normal tongue, 
hluiit-irowned cheek teeth, canines which are vertically directed 
diul the lower pair separated from each other by the incisors, and 
premaxillary bones which are .separated or only barely united. 

The Pteropodinae may be divided into three tribes. The pteroj)- 
'■(line tribe is characterized by having the occipital part of the 
^l^ui! deflected (the alveolar line projected backward iwsscs above 
;hc oicipital condyle); the muzzle is long, about equal to the 
l«»Morl)itaI part of the head. The first representatives of this 
»ir«up, the flying foxes (Pteropus) are found from the Comoro 
l.dands and Madagascar to southern Japan, Samoa and Tas- 
mania; they have foxlike faces, two lower inci.sors on each side 
and no tail; the occiput of the .skull is elongated and tubular. 
Mom Species have a brilliantly coloured mantle, although this 
varif.s from light yellowish buff or even whitish to dark brown or 
lilickish. Styloctenium wallacei of Celebes re.sembles Pteropus, 
5 'ui the lower incisors are i-t ; its general colour is pale grayi.sh 
lo warm cinnamon above, with a white shoulder piitch, light cin- 
iwMion under parts and a whitish or creamy mantle. The dog- 
Ua*d bats (Rousettus), found throughout Africa and east to the 
^'oloinon Islands, have a short tail, the occiput of the skull is not 
tubular and the muzzle is shorter and coarser than that of Ptcro^ 
hy. in colour they arc generally dark dull brown. The yellow 
tfuit bat (Eidolon) occurs in Africa, from Southern Arabia and 
tl>t: Sudan to Namaqualand; it differs from other fruit bats in 
a bony external ear tube. Boneia bidens of Celebes com- 
‘une.s characters of Pteropus and Rousettus, having a tail, tubular 

^’^cipur of the skuU. but its inci.sors arc — . The spinal-winged 

I ' 2 2 

iDohxomd) is found from Celebes and Bali to the Solomon 
^I'lnd.'' and Queensland; its wings are attached to the mid-line of 
biiik rather than to the sides of the body and the index finger 
!' llu* wing has no claw; in colour the various species arc dark 
*^uwn. usually with an olive cast, lighter on the underparts; the 
ij; heavy, shorter than in Pteropus, and the cheek teeth 
and crowded. ^ . t • 

cpomomhnrinA frihi* rnntAins onlv African species. It is 


characterized by the brain case being flattened posteriorly (the 
alveolar line produced posteriorly passes below the occipital con- 
dyle or through its lower part) ; the muzzle is generally long but 
may be quite short; the uppKir cheek teeth are three or four on 
each side; there are whitish hair tufts before, and usually behind, 
the ear. Plerotes, known only from Angola, has narrow, weak 
cheek teeth, four in number above; the occiput of the skull is 
deflected more than typical of this group, and in coloration it is a 
dull fawn. TTie epaulet bats {Epomophorus) vary from small 
short-faced species to larger, long-faced types. They arc fawn- 
coloured; the males have erectile vrhitish or yellowish shoulder 
pouches, from which the species received its common name. The 
hammer-headed bat (HypsiKnathus) of the Congo and West Af- 
rica has an enormous muzzle, especially the adult males, swollen, 
pendulous lips and extensive cheek pouches; it is grayish-brown 
in colour. The males emit loud cries during the night, frequenting 
mangroves and palms along the river. Casinycteris of the Camc- 
roons is a short-faced, broad-headed species, differing from all its 
relatives by the reduced palate, wfliich ends shortly behind the 
last molar; it is fawn-coloured, with a white blaze on the face. 

The short-faced fruit bats of India and the Malay region, cast 
to the Molucca Islands, Timor and the Philippines, form the 
third, or cynopterine, tribe. They have the occipital region on 
the same plane as the upper alveolar line. Cynopterus occurs 
throughout the range of the group, including about a dozen spe- 
cies; a small tail is present; the lower incisors are 2-2, while the 

cheek teeth are Spkaerias of Burma is like Cynopterus but 

the calcar or spur, which usually supports the interfemoral mem- 
brane, is absent, as is also the tail. Balionycteris has spotted 

wings, the tail is absent and the cheek teeth are ^* 5 ; it occurs in’ 

Borneo. Ptenochirus has lower incisors i-i, cheek teeth a 

5-5 

short tail or none. The typical species occurs in the Philippines; 
related forms are found on the Malay peninsula, Borneo and Su- 
matra. The flying foxes and their relatives feed on many fruits, 
such as figs, guavas, bananas, dates and others. Flowers and their 
buds are frequently taken and some species have been known to 
gnaw bark of young trees. In the tropics some fruit or flowers 
are almost always available. 

The subfamily Nyctimeninae 
includes two genera of tube-nosed 
fruit bats. They are short-faced, 
with their no.strils drawn out into 
tubes ; their lower canines are in 
contact, the lower incisors being 
absent ; and in the skull the pre- 
maxillary bones are strongly 
united. The tail is about as lon't 
as the lower leg. The and 
ears arc usually yellowish spotted. Paranyctimene has sharp- 
cusped cheek teeth, while those teeth in Nyctimene are almost 
as blunt as in most fruit bats. Both of these may feed on insects 
rather extensively, in addition to fruit. 

The subfamily Harpyionycterinae contains only a single genus, 
Harpyionycteris, Like Nyctimene, it has the premaxillary bones 
broadly fused ; the canines slant forward, crossing when the jaws 
are closed, the lower incisors are usually absent. The cheek teeth 
each show five or six sharp casps. The skull is like that of the 
pteropodinc fruit bats, with a long face. The harpy fruit bat is 
chocolate brown in colour, small in size and the tail is absent. It 
is known only from the Philippine Islands and Celebes. 

The subfamily Macroglossinac includes a number of small, 
long-faced fruit bats, generally less than 5 in. in head and body 
length, llie long, narrow tongue is free for its anterior two- 
thirds, protrusile and armed with recurved filiform papillae. Tlieir 
cheek teeth are narrow, incisors greatly reduced in size, the 
mandibular symphysis is long and the brain case strongly de- 
flected. They feed on soft fruits, the nectar and pollen of flowers, 
probably also on insects found in them. Bats of this group are 
found from India to the Fiji Islands and Australia, while one 
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form occurs in West Africa. Two sections of Macroglossinae 
have l)een distinguished. The macroglossine tribe, with a narrow 
ascending process of the premaxillary bone, contains three genera. 

Eonycteris, characterized by relatively large cheek teeth Q or S 


on either side), a short tail and the index finger without a claw, 
is found from Bunna to the Philippines and Celebes. Mef^alo- 
glossus, characterized by bilobed lower incisors, no tail, and males 
with pale neck-ruffs, has an African distribution from Liberia to 
the Belgian Congo. Mocroglossus occurs from India to the Solo- 
mon Islands and northern Australia; cranially the brain case is 
strongly deflected, the infraorbital canal generally long; the index 
hngcr is clawed and there is no tail. The notopterinc tribe, the 
skull with the ascending process of the premaxilla broad, contains 
three genera. Melonycteris of New Guinea and the Bismarck 
archipelago is golden brown in colour above, with dark under 
parts and small white epaulettes in males; the index finger bears 
a claw; the tail is absent; the skull is almost semicircular in 
dorsal outline and the infraorbital canal is long. Nesonycteris of 
the Solomon Islands has under parts paler and duller than the 
russet-brown back; the index finger is clawless; there is one 
minute lower incisor on either side instead of two. The long- 
tailed flower bat {Notopteris)^ of New Caledonia, the Carolines, 
the New Hebrides and Fiji Islands, is the only fruit bat with a 
tail reaching to the heel; the wings take origin from the middle 
of the back; cranially it resembles Melonycteris and Nesonycteris 
but has only one upper and one lower incisor on each side. 


MICHOCHIROPTERA 


The second and larger suborder contains the insectivorous bats, 
most of which are of relatively small size. Their teeth are usually 
adapted for cutting up hard-bodied insects, the sharp cusps being 
arranged in W-pattern (fig. 2 B). The rim of the ear does not 
form a ring, as in the fruit bats. The angular process of the 
mandible is long and slender. The greater and lesser tubercles of 
the humerus are well developed and the former usually articu- 
lates with the scapula. The index finger never bears a claw and, 
except in a few species, lacks bony phalanges. As the suborder 
contains 600 or more different forms, it will be possible only to 
outline the various families and subfamilies, wit h special mention 
of some of the more important types. 

The Microchiroptera may be divided into four superfamily 
groups, including 15 recent families. 

(i) Superfamily Emballonuroidea is characterized by the pre- 
maxillaries being generally free, the ascending process the most 
important part, l^e greater tubercle of the humerus is small; 
only in the Noctilionidae does it articulate to a small degree with 
the scapula. The third digit bears two well developed phalanges. 
The teeth are normal. 


Family Rhinopomidae includes only the genus Rhinopoma, the 
mouse-tailed bat, found from Egypt to Burma and Sumatra. The 
interfemoral membrane is small, while the tail is slender and ex- 
tremely long. The muzzle is broad, with a poorly developed nose- 

leaf; the ears are long and the 
index finger has two bony joints. 
The skull has a short rostrum, 
the dorsal surface of which ex- 
hibits a depression ; there are no 
postorbital processes. 

Family Emballonuridae, the 
sheath-tailed bats. The tail pro- 
jects through the interfemoral 
N -■uttf- membrane on the upper side. The 
r NATURAL phalanx of the third Anger 

fiQ, tail of the mouse- ^olds back on the upper side of 
TAILED BAT (RHINOPOMA) the metacarpal bone when the 

wing is folded. The face is pointed, 
the nostrils project in front of the lips and there is no nose- 
leaf. The skull shows postorbital processes and the premaxillary 
bones are independent, without palatal processes. In subfamily 
Emballonurinae the postorbital processes are long and curved, 
the clavicle or collarbone is normal (its greatest breadth less than 
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a quarter of its length). Bats of this group in the old world- 
Emballonura, with incisors and of small size, is found iu 
Madagascar, the Malay region and eastward to Samoa; Tapko. 
zous, the tomb bats, has incisors — , a deep depression in the 


2-a 


forehead of the skull, often a glandular throat-sac— bats of this 

genus are medium-sized or ' 



and occur from Africa and .south- 
ern Asia to the Philippine.s and 
Australia; Coleura, of eastern 
Africa and the Seychelle Islands 
resembles Emballonura but has 
one upper incisor on each side. 
The sheath-tailed bats of the 
new world tropics (Saccoptery. 
and allies) have antebrachial 
pouches on the wings, the upper 
incisors are i-i or absent, and 
they are small or medium-sized 
species. Rhynchiscus of the same 
region lacks the wing pouch and 
has a long muzzle, althoufdi the 
rostrum of the skull is short., Suh 
family Diclidurinae is character- 
ized by the short and straight 
postorbital processes of the skull 
and a greatly expanded (olhir- 
bone (its breadth more than one 
third of the length). Tlie iiitcr- 
femoral membrane is glandular. Diclulurus, the white, bat. is 
widely distributed in tropical America. Drepanonycteris has whit- 
ish head, shoulders ancl under- 
purts, but the back becomes 
brownish. 

Family Noctilionidae, the hare- 
lipped bats of tropical America 
and the West Indies, have a curi- 
ously folded upi)er lip, the mid- 
dle forming an inverted V. The 
second fingei has a rudimentary 
phalanx and the terminal pha- 
langes of the third and fourth fin- 
gers fold under when at rest. The 
Mnd feet and claws are large andthe ears long and pointed. There 
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Fig 7. — ^A. HEAD OF SHEATH- 
TAILED BAT (TAPHOZOUS) ; B. TAIL 
AND INTERFEMORAL MEMBRANE 



Fig. 8 . — HARE-LIPPED BAT (NOC- 
TILIO) 


arc cheek pouches but no nose-leaf. The incisors arc both 

na.sal and palatal processes of the premaxillaries are developed 
and these bones unite with the maxillaries in adults. The shoulder 
joint is strengthened by a .small articulation of the greater tubercle 

of the humerus with the scapula 
The hip-bones are solidly attached 
to the spinal column, the isthia 
fused together and with the under 
side of the sacrum, and the sim- 
physis pubis is absent in females. 
These large or medium-sized bats 
feed chiefly on fish, which they 
catch with their long feet. Two 
genera, NoctUio and Dirks f 
distinguished, the latter by minor 

Fig. •.--slit-faced bat (nyc- dental characters and shorter legs 

and feet. . 

(2) Superfamily Rhinolophoidea contains bats 
degenerate premaxillary bones, without nasal processes, and 0 
partly or wholly cartilaginous. The nostrils open in a comp ^ 
cated nose-leaf or margined by cutaneous outgrowths f^^J^ 
deep longitudinal groove. The cars arc large and the third 
bears only two phalanges. , j a 

Family Nycteridae, the slit-faced bats, are so calW 
deep slit down the front of the face, into which the nostrils ^ 
The edges of this are swollen but ^ not form a nose-ia^ * 
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tail is long, included in the interfemoral membrane to the tip. 
The ear is large, with a simple tragus. The skull has poorly de- 
veloped postorbital processes on the sides of an extensive frontal 
basin; the premaxillaries are represented only by their palatal 

portions. The humerus exhibits a 
poorly developed greater tuber- 
cle which does not articulate 
with the scapula. Only the single 
genus Nycteris is extant, found 
throughout Africa except for the 
northwest, and from Borneo and 
Java to Celebes and Timor. 

Family Mcgadermidae, the false 
vampires, are distributed from 
India and .southern China to the 
Philippine Islands and Java, and 
in Australia and tropical Africa. 
The muzzle bears a nose-leaf; 
the tragus of the ear is large 
and bifid and the tail is short. The 
premaxillaries are almost com- 
pletely cartilaginous and there 
are no upper incisors. Mcgader- 
f»a (including Lyroderma of many 
authors) ranges from southern Asia to Java and the Philippines; 

it is distinguished by having cheek teeth and only slightly 

ennove frontal region. Macroderma, the Au.stralian false vam- 
pire. is one of the largest of the insectivorous bats, the head and 
body length 4.92-5.1 1 in. It is pale grayish green, almost whitish 
in colour and has 4-4 upper 
ihci-k teeth and conspicuoasly 
concave frontal part of the skull. 

Lavia (including Cardioderma of 
some authors) of the savanna 
(ountry of Africa, agrees with 
Mdcmierma in dental formula 
and iranially. In colour these 
kw^ are bright greenish gray. 

family Rhinolophidae, the 
horseshoe and leaf-nosed bats, 
inhahiL.s the tropical and temper- 
ate [)arts of the old world. The ears are large and lack a tragus 
and a complicated nose-leaf is developed. The tail is generally 
diorier than the hind legs. The rostrum of the skull is short, the 
nasal cavities inflated, and the premaxillaries are partly cartilagi- 
nous. the only ossified parts ^ing a palatal strap bearing the 
‘‘inall incisors. The greater tubercle of the humerus is large, artic- 
ulatinK with the shoulder blade, and the first ribs, last cenical 
and first thoracic vertebrae tend to fuse with each other and the 
prestemum to form a broad bony ring. The pelvic girdle is weak, 

the dorsal and ventral margins 
of the hipbone are almost paral- 
lel, the obturator foramen small. 
Two subfamilies may be recog- 
nized: the Rhinolophinae, wiUi 
three joints in the second to fifth 
toes, the nose-leaf pointed above 
and broad below; the Hippo- 
siderinae, with squarish nose-leaf, 
the toes with only two phalanges, 
the basal joint and the one bear- 
ing a claw. Subfamily Rhinolo- 
phinae, the horseshoe bats, con- 
j**®* only two genera. Rkinohpkiu is found throughout the 
»<^cal and temperate r^ons of the old world, from England 
Japan to South Africa and Australia. Almost lOO species are 
^^ogniaed, ranging from small to medium in size (up to about 
in. head and bo^ length). Cmopk^ found only in the 
j^Jjapianes, haa a broad, poorly differentiated horseshoe, the ^ 
^ and rounded. The hu a long metacarpal included m 
“* aotdaadiial Nriiich fonns a pouch. This rare 
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bat is dull fawn colour, with long soft haii^ Subfamily Hippo- 
siderinae, the leaf-nosed bats, restricted to tlic tropics or warmer 
regions, are found throughout Africa and southern Asia, east to Australia 
and the Solomons. In addition to the characters given above, the tho- 
radc ring is more extensive than in the Rhinolophinae, the hipbone con- 
tains a secondary pre-acetabular foramen and the lumbar vertebrae 
tend to fuse. The typical genus, Hipposideros, has a range coextensive 

with that of the subfamily. Some 
species are large, H. gigas being as 
much as 4.92 in., while others vary 
from 1,57 in. to 346 in. head and 
body length. Many species are 
represented by bright red varieties. 
One grizzled brown species of 
Africa, If, cyclops, has a curious 
eversible pouch on the forehead, 
containing stiff whitish hairs. Other 
genera differ in precise dental for- 
mula and minor cranial characters. 
Anthops of the Solomon Islands has 
an extremely short tail and a 
rosette-like nose-leaf covering the face; at the top of this there are three 
hemispherical bodies, the rounded surfaces directed forward. 

(3) Superfamily Phyllostomatoidca is characterized by complete 
premaxillary bones in the skull, fused with each other and the maxil- 
laries, and there is no postorbital process. The ears are moderately 
large, with a tragus. The third finger has three bony joints beyond 
the metacarpal, while the index finger has one phalanx. Many spedes 
have a nose-leaf. The shoulder joint includes both the head of the 
humerus and the greater tuberde (except in 
the Chilonycterinae). 

Family Phyllostomatidac have well devel- 
oped molar teeth, adapted for crushing in- 
sects or fruit. It is restricted to tropical and 
subtropical America. Subfamily Chilonyc- 
terinae contains three genera, differing from 
their relatives in having a primitive shoulder 
joint in which the humerus takes no part. The 
muzzle docs not bear a nose-leaf but the 
lower lip is decorated with platelike out- 
growths of skin. The tail membrane is 
large, supported in part by a long calcar or **spur.** Two genera are 
noteworthy: Pteronotus, with wings attached along the mid-dorsal 
line, and Mormoops, with extremely shortened headi bi^Iy elevated 
brain case and extraordinary development of the cutaneous outgrowths 
on the chin (fig. 13). Subfamily Phyllostomatlnae contains bats with 
a nose-leaf, usually shaped like a spearhead, on the muzzle. The 
greater tuberde of the humerus forms a .secondary shoulder joint as 
it does in the following groups of this family. The molars have cusps 
arranged in the normal W-pattem. The best known genera are: 
PkyUostomus, the spear-nosed bat, represented by several spedes, 2.95 

in. to 4.33 in. in head-body length 
and heavily built, with a well de- 
veloped nose-leaf (fig. 14), short 

tail and indsors Vampyrus, 

the largest American bat, has a 
wing spread of about 27.55 in* snd 
a head-body length of about 5.51 
in., and Macroius with large oval 
ears, head and body about 3.93 in. 
in length, is found as far nora as 
CaUfomia. The first two feed on 
other bats, small mammals and birds, in addition to fruit and insects, 
and are confined to tropical America and the West Indies. Subfanodly 
Glossophaginae includes the long-nosed flower bats, adapted for feed- 
ing on nectar and poUen by their long brush-tipped tongue. In the 
skull, the zygomatic arch is slender or incomplete. The cheek teeth are 
long and narrow but show the W-pattem indistinctly, and the lower 
indsors are rudimentary. The nose-leaf is weU develo|Md though sim- 
ple, and the ears small and separate. Subfamily Carolliinae is char- 
acterized cranially by incomplete zygomatic arch and cheek teeth aim- 
plified from the normal W-pattem to form cutting blades, the third 
molar patternless or with two low cusps. These bats feed on fruit, 
especially bananas, and are often very common. Subfamily Sturnirinae 
contains a single tailless, fruit-eati^ spedes, Siunura U&um, with 
broad cheek teeth, the crowns of which have a longitudinal groove or 
valley laterally margined by two cusps. The muzzle is broad, with a 
normal nose-leaf. The males of this spedes have tufts of deep red stiff 
hair on the shoulders. Subfandly Stenoderminae includes a number of 
genera, short-faced and with a high brain case for the most part, the 
nose-leaf usually present, although sometimes rudimentary or absent; 
the tail is generally missing. The molar teeth are broad and short, t^ 
lateral cusps well developed, forming a cutting edge, a smaller 
medial cusp separated from these bv a wide concavity, the enamel of 
which is often wrinkled. One of the best known genera is ArHbeus, one 
form of which rarely reaches southern Florida. These bats are often 
large (up to 4.13 in. head and body length), marked by white lines on 
the head. Uroderma has similar head markings but in addition has a 
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white stripe eit tending from the shoulders to the hind quarters. Ccn~ 
turio, the centurion bat, lacks a nose-leaf but the skin of the entire 
face is folded in grotesque fasliion. Subfamily Phyllonyctcrinac re- 
scmlilcs the Glossophaginac externally, with long rostrum, extensile 
tongue, armed with bristle-like papillae at the tip. The zygomatic arch 
is likewise incomplete. The upper molars, however, are triangular m 
crown view, without distinct cusns, most of the crown surface occu- 
pied by a groove. Such teeth could be best derived from the stenoder- 
mine or sturnirine pattern. The 
habits of this group arc undoubt- 
edly like those of the Glossopha- 
gin«TC. They are confined to the 
Bahama Islands and Greater An- 
tilles. 

Family Desmodontidae, the vam- 
pire bats, is restricted to the 
warmer regions of America north 
to southern Mexico. They agree 
with the Phyllostomatidae in most 
characters of the wing and limb 
girdles. The .skin around the nostrils 
is folded, forming a poorly devel- 
oped nose-leaf. The fibula is large, 
reaching the head of the tibia, and 
the teeth are specialized for cut- 
ting, being narrow blades without any crushing surface. The cheek 
teeth are reduced and of little function. The stomach is reduced to a 
long slender tube, folded upon itself. Three genera arc recognized, of 
which Damodus is the best known, Diaemus and DiphyUa being ex- 
tremely rare. These bats feed on blood, apparently being unable to 
take any other food. (See Vampire.) 

(4) Superfamily Vespertilionoidca includes the typical bats, the free- 
tailed baLs and several small families. In this group the prcmaxillaries 
arc complete, although often separated by a gap. and arc fused with 
the surrounding bones. The greater tubercle of the humerus articulates 
in a secondary joint with the scapula. The ears are provided with a 
tragus, although it may be small. Except for the Australian long- 

cared bat, Nyctophilus, the muzzle 
docs not bear a nose-leaf. The mo- 
lars show a well-marked W-pattern. 

Family Natalidae, the long-legged 
bats, includes several delicately 
built genera from the American 
tropics and subtropics. In all but 
one genus (NycUellus) the ears are 

K.T.'w.t or THt CMIM.. funnel-shaped. The m^e is long 
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Fig. 17. — LONG-LEGGED BAT (CHIL- Vertebrae are fused together, except 
ONATALUSj for the last two, the presternum 

large and strong, with a well devel- 
oped backward slanting keel. The third finger has two phalanges. The 
brain case is domelike, rising high above the rostrum. 
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Fig. is. — suctional disks in thyroptera 

(A) Sidt* (B) oonoav9 turface of thumb disk, (C) foot, with dlik and oalcar 

Family Furipteridae is restricted to the tropical parts of South 
America. The bats of this group resemble the preceding but the 
thumb is vestigial, included in the wing membrane to the base of the 
functionless claw. The premaxillary bones have a poorly developed 
palatal branch and are widely separated from each other. The two 
genera recognized, Furipterus and Amorphochilus, both have high- 
crowned skulls. 

Family Thyropteridae. containing only a single genus, is restricted to 
tropical America, north as far as Honduras. The thumb and the sole 
of the foot (fig. 18) bear sucking-disks and the former has also a well 
developed claw. The lumbar vertebrae are independent. The dental 

formula on either side agrees with the Natalidae (incisors f > canines 

premolars molars |=38) and contains one more upper premolar 
than in the Furipteridae. 

Family Myzapodidae contains only the sucker-footed bat of Mada- 
gascar related to the Natalidae and Thyropteridae. The index finger 
has a cartilaginous rod in addition to the metacarpal, probably repre- 
senting the phalanges, while the third finger exhibits three bony 
phalanges. Tne thumb and sole of the foot bear adhesive disks; the 
toes have only two phalanges. The tragus is fused with the ear conch 
on the anterior side, and the ear opening is partly closed by a mush- 
toomlike process. Cranially the premaxillary bones are complete. 


and molars ^ on each side. 

Family Vespertilionidae contains 
the typical insectivorous bats a nit 
is almost world-wide in distrihu. 
lion. The muzzle and lips are simple ; 
except for one subfamily (Nycto- 
philinae) there is no nose-leaf and 
the ears arc separate. The long tail 
extends to the edge of the broad in. 
terfemoral membrane and rauly 
projects more than one vcrtchral 
joint beyond it. The two incisors 
on each side of the upper jaw arc 
separated by a considerable gap. 
The .secondary shoulder joint i: 
well developed, the greater tubercle 
projecting well above the head and 
articulating with a large facet on 
the .shoulder blade. The ulna 
usually fused with the proximal end 
of the radius, the shaft of the 
ulna reduced to a poorly ossified 
thread. The family is divided into 
six subfamily groups. 

Subfamily Vespertilioninae contains about 20 genera and i.s as 
wddely distributed as the. family, being found on the continents to tlie 
limits of tree growth and on all but 
a few mid-oceanic islands. The best 
known genera arc: the mouse-eared 
bats (Myolis), with about 75 
species, found on all the continents, 

characterized by cheek teeth; 

the pipistrelles (Pipistrellus) ^ with 
nearly as wide a range and almost 
as msBy species, have cheek teeth 

incisors , and arc usually 

55 M 3 

smaller, only rarely more than 2.75 
in. head and body length ; the scro- 
tines and brown bats (Eptesicus)^ 
also widely distributed and repre- 
sented by numerous species, have 

cheek teeth; the long-cared 

bats (Plecotus) arc widely distrib- 
uted in the northern hemisphere 
and have ears almost as long as 
their bodies. Numerous other bats 
belong here. 

Subfamily Miniopterinae. The 
bent-winged or long-fingered bats, 
represented by a single genus 
(Miniopierus), occur in southern 
Europe, Africa, Asia and the Pacific 
islands east to the Loyalties. The 
first phalanx of the third finger is 
short, only about a third as long 
as the second phalanx ; this second phalanx and the equivalent joint ( 
the fourth finger are folded back on the under side of the mctacarpa 
when the bat rests. The crown of the skull is domelike and high an 

the cheek teeth are Long-fingered bats are usually small, wit 

large wings. 

Subfamily Murininae. The tub 
nosed insectivorous bats are foui: 
in southern Asia and the Malavsu 
islands, east to Java and north < 
Japan. The nostrils form clonua 
tubes much like those of the fn 
bat Nyctimene. The first uPP 
premolar is not very different fro 
the second in pattern, althoui 
smaller. Two genera arc includ' 
here, one (Harpiocephalus) chara 
terized by the V-pattem of the fii 
two upper molars, unlike the nu; 
normal W-pattern of Murtna- 

Subfamily Kerivoulinae. J 
tnimpet-rared bats are confine 
ipical regions of the old world, east as 
The well developed ears are funnel-shag 

The sternum differs from that of other a 

by its shortness, less than twice as long as the breadth of tn® p 
sternum, and only four or five ribs articulate with it. The skuu 
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Fig. 20 .— wing of bent-wince 
BAT (MINIOPTERUS) 
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Fig. 21 .— free-tailed bat (tada- 

RIDA) 


the tropical and subtro] 
the Solomon Islands, 
with long slender tragi. 
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hiph-crowncd and the teeth number 38 (incisors canines pre- 

]ni)|jirs I* molars ^). Three genera are known: one {Anamygdon) is 

confined to the Solomons; Phoniscus, with four-lobed lower incisors, 
occurs from the Malay peninsula and Sumatra to New Guinea; 
l,rivovla, with three>cusped lower incisors, is widely distributed in 
ilu> warmer parts of the old world. 

Subfamily Nyctophilinac contains two genera confined to Australia 
and New Guinea, and one found in North America. The muzzle is 
t rum ate, the nostrils opening beneath a horseshoelike ridge or small 
noM-leaf. Antrozous, of western North America from Texas to the 
Pacific and from Oregon to central Mexico, has long ears and incisors 

^~^^.SyciophUus, the long-beared bat of Australia and New Guinea, 

incisors and there is a small nose-leaf. 

Subfamily Tomopeatinae includes only a single genus, Tomopeas, 
found in Peru. The ear resembles that of the Molossidae, without 
.interior basal lobe and the tragus short and blunt. The uptJer lip is 
widely spreading but not heavily wrinkled. The seventh cervical 
\irL(‘f>ra Ls fused with the first dorsal, as in the free-tailed bats. £x- 
ternallv Tomopeas resembles a small pipistrelle. 

Painily Mystacinidae includes only the New Zealand bat, one of 
luo spriics found in New Zealand. The feet are short and broad, the 
(laws hearing acces.sory talons at the base. The fibula is complete 
and relatively large, forming with the tibia a stout lower leg. The 
t.iii pii jects from near the middle of the upper surface of the inter- 
t•'n)()raI membrane. The third finger bears three bony phalanges, the 
iir^t (if which is bent back on the upper surface of the metacarpal 
v.hcii at rest. In the vespertilionine skull, the premaxillary bones are 
((.nipieic, isolating two small incisive foramina. 

F.irnily Molossidae contains the mastiff, or free-tailed bats. The 
HI <1111) is found in the warmer parts of both hemispheres, north to 
MiiitiK'rn Europe and Asia, cast to New Guinea, Australia and 
Ndrtolk Island; in America, north to the central United States and 
ihiuughout the West Indies. In these bats the double articulation of 
The v,li(iulder joint is perfected. The wing i.s long and narrow, the 
filth finger much shortened, and the membranes thick and leathery. 
The tail projects beyond the interfemoral membrane, which can 
itf ((intruded or expanded along the tail, somewhat like an awning. 

I hi' i'itrs are frequently joined across the forehead, the tragus much 

II (hid'd. The muzzle is obliquely truncate, the upper lip broad and 
\uinkl('d, usually sprinkled with short spotm-tipped hairs. The 
lower leg is stout and contains a complete fibula, relatively strong 
.111(1 bowed out. Cranially, the prcmaxillaries arc either united 
iiudially. enclosing the small incisive foramina, or are separated 
h\ a narrow space. About 12 genera are recognized. Cheiromeles, 
(ontnining a single species, C. torquatus, from the Malay peninsula 
and the islands, east to Java and north to Palawan, is one of the 
biningrst appearing bats, with long pig-like snout, widely separated 
(ar\ alnio.st naked, wrinkled skin and large opposable first toe. A 
larcc pouch under each wing may serve to carry the young. This 
l).it IS one of the largest of the insectivorous group (head and body 
5 >1 in., tail 1.77 in. and forearm about ,^.34 in. Tadarida has a 
rall^e coextensive with that of the family, being found in the tropics 
and warm parts of the old and new world. The ears are large and 
rounded, arising from the middle of the head or joined by a narrow 
ridge. The fur covering the body is extremely fine and oily and males 
of many species have erectile crests on the forehead. Most species 
iiav(' the premaxillaries incomplete, the upper incisors separated by 
a space, but all gradations exist between this condition and complete 
pieniaxillac, with the upper incisors almost in contact. The upper 
ihh'k-teeth are s-.s in number, the last molar often narrow, with a 
simplified V-pattern. Several species found in Malaysia, central 
Airii.a and the West Indies have elongate skulls and very large cars. 
^f\^•ptrrus, an African genus, has transparent flesh-coloured wings 
and creamy white under parts. The ears in this bat are pointed and 
more erect than is usually the case in the Molossidae. The upper lip 
i.\not wrinkled; in front it is covered with relatively large “spoon- 
hairs " The upper incisor teeth are strongly in contact with each 

■ other and with the canine; the cheek-teeth are ^ on each side. The 

! skull is long and low, with sagittal crest poorly marked. M olossops, 
fi^presentcd by several South American species, has procumbent upper 
incisors and broad low skuU with large antorbital rit^e but weak 
^aRiital crest. The premaxillaries are complete, enclosing the small 
ineijsivp foramina. The ears arc rounded and short. Eumops, with 
numerous species, is’ found from souAwestem United Stales to Ar- 
phtina. They vary in size from large (44,t in. head and body length) 
1 “ niedium (3.54 in.). The upper incisors arc large, closely pressed 
WKcthcr and procumbent, the skull is long and low with poorly 

developed sagittal crest. The cheek-teeth arc generally | on each side 

the first upper premolar is sometimes absent. The ears are lar|i^, 
joined across the forehead, rounded or somewhat squarish and extend- 
JiK beyond the muzzle. Mohssits is generally small, with short, 
founded skull in which the sagittal crest is well developed. The first 
jippcr premolar Is al^nt or a mere vestige, and the last upper molar 
^ narrow, with a V-shaped crest. The other cheek-teeth are masdve. 


EXTINCT BATS 


The frail skeletons of bats arc rarely preserved as fossils but several 
deposits have yielded extremely fine specimens. The oldest forms 
come from the Eocene and even then showed most of their present- 
day structure; some were sufficiently different to be referred to sepa- 
rate families. Others were members of the Rhinolophidae. In a little 
later deposit representatives of the Mcgadermidac, Emballonuridae, 
Vestiertilionidae and Molossklae were found. The first known 
pterot>odid comes from the Oligoccne of Italy. By the Pliocene most 
bat fossils can be referred to existing genera but even late Pleistocene 
deposits contain a few extinct genera and numerous extinct species. 

BiBUOGR/veiiY. — G. E. Dobson, Catalogue oj the Chiroptera (Brit- 
ish Museum, Natural History, 1878); K. Andersen, Catalogue of the 
Chiroptera, vol. i; Megachiropiera (British Museum, Natural History, 
iQTa); G. S. Miller, Jr., “Families and Genera of Bats,’* US. 
National Museum, Bull. $7 (1907) ; G. M. Allen, Bats (1040) ; G. G. 
Simpson, BvU. Amer, Mus. Nat. Hist., vol. 85, pp. 54--61 (1943). 

(J. E. Hl.) 


CHIRU, a graceful Tibetan antelope (Pantholops hodgsoni), 
of which the bucks arc armed with long, slender and heavily 
ridged horns of a peculiar type. 

Chiru are very wary and difficult 
to approach; they are generally 
found in small parties. They 
inhabit the desolate plateau of 
Tibet, at elevations of between 
13,000 and 18,000 ft., and have 
a thick coat, formed of close 
woolly hair of a gray-fawn col- 
our. The most peculiar feature 
about the chiru is its swollen, 
puffy nose, probably connected 
with breathing a rarefied atmos- 
phere. The chiru is allied to the 
saiga iq.v.). 

CHIRURGEON, one whose 
profession it is to cure disease 
by operating with the hand. The 
word in its original form is now 
obsolete. It derives from the 
Mid. Eng. cirurgien or sirurgien, 
through the Fr. from the Gr. 
words meaning hand and work; 
from the early form is derived 
the modem word “surgeon.” 

“Chirurgeon” is a 16th century 
reversion to the Greek origin. 

{See Surgery.) 

CHISEL, a sharp-edged tool 
for cutting metal, wood or stone. 

There are numerous varieties of 



Chisels in common use for cut- 

TING METAL. STONE OR WOOD USED 
IN CARPENTRY AND OTHER TRADES 


chisels used in different trades; the carpenter’s chisel is wooden- 
handled with a straight edge, transverse to the axis and bevelled 
on one side; stone masons’ chisels are bevelled on both sides, and 
others have oblique concave or convex edges. A chisel with a 
semicircular blade is called a “gouge.” The tool is worked either 
by hand-pressure or by blows from a hammer or mallet. The 
“cold chisel” has a steel edge, highly tempered to cut unheated 
metal The derivation is from O.Fr. cisel, modem ciseau, late Lat. 
cisellum, a cutting tool, from caedere, to cut. {See Tool.) 


CHISHOLlll, HUGH (1866-1924), editor of the Encyclo- 
pcedia Britanmca, was bom in London on Feb. 22, 1866. He was 
of Scottish descent, the son of Henry Chisholm, who became 
warden of the standards in the Board of Trade. Educated at 
Felsted school and Corpus Christ! college, Oxford, of which he 
was a scholar, he graduated in 1888 with a first class in Uteraq 
humamores. He then read for the bar, being called at the Middle 
Temple in 1S92, but occupied himself also with occasional jour- 
nalism and finally adopted that profession. From 1892 to 1897 
he was assistant editor, and from 1897 to the end of 1899 editor, 
of the St. Jameses Gazette, and during these years he also con- 
tributed numerous articles on political, financial and literary sub- 
jects to the weekly journals and monthly reviews, becoming 
known as a literary critic and Conservative publicist. 

On resigning the editorship of the St. Jameses, he became a 
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leader writer for The Standard, and later, in 1900, was invited to 
join The Times, under whose management he acted as the re- 
sponsible co-editor, with Sir Donald Mackenzie Wallace and Presi- 
dent A. T. Hadley of Yale university, of the new volumes, con- 
stituting the tenth edition (1902), of the Encyclopedia Britan^ 

mca, becoming in 1903 editor-in-chief of the 11th edition. 

Rejoining The Times in 1913 as day editor, he became finan- 
cial editor at the end of that year, and occupied this responsible 
position all through the momentous period of World War I, 
resigning his connection with The Times in March 1920, in order 
to reassume the editorship of the Encyclopedia Britannica and 
to organize the publication of the new volumes constituting the 
1 2th edition. In 1893 Chisholm married E. Beatrix Harrison, of 
Ardkeen, County Down, Ireland, and had three sons. He died in 
London on Sept. 29, 1924. 

CHISHOLM, a mining village of St. Louis county, Minn., 
U.S., on the Mcsabi iron range, 75 mi. N.W. of Duluth. It is on 
federal highway 169 and is served by the Duluth, Missabe and 
Iron Range and the Great Northern railways. The population 
was 6,854 in 1950 and was 7,487 in 1940 by the federal census. 
The village was settled about 190T. 

CHISLEHURST, a parish and, with Sidcup, an urban district 
of Kent, England, mi. S.E. of London, by the S.R. Pop. (est. 
1938) 61,750. Area 14 sq.mi. It is 300 ft. above sea level in the 
midst of a common of furze and heather. The church of St. 
Nicholas is Perpendicular with Early English portions, though 
much restored. The mortuary chapel attached to the Roman Cath- 
olic church of St. Mary was built to receive the body of Napoleon 

lll, who died at Camden Place in 1873. This house was built 
by William Camden, the antiquary, in 1609. If was the residence 
of Napoleon III, of the empress Eugdnie and of the prince im- 
perial. In 1927 the National Trust secured 88 ac. of Pettswood as 
a memorial to William Willett, founder of “summer time.” 

CHISWICK: see Brentford and Chiswick. 

CHITA, a region, town and river in the Far Eastern area of 
the Russian Soviet Federated Socialist Republic. The area of the 
region is 277,992 sq.mi. and its population (1939) 1,1 59,478, urban 
510,900 and rural 648,578. It con.sists of the southwestern tongue 
of the Far Eastern area lying between Mongolia and the Buriat 
Mongol A.S.S.R., and is thus a plateau area, with the southwestern 
portion of the Yablonoi mountains rising above the plateau. An 
island of territory on the southeastern slopes of the Yablonoi 
mountains, extending to the left bank of the Onon river, and 
crossed by the railway from Chita to Manchuria, belongs to the 
Buriat Mongol A.S.S.R. The subalpine conditions and the extreme 
continental character of the climate are unfavourable to agricul- 
ture except along the valleys of the Shilka and its tributaries, the 
Ingoda and Onon. Rye is the main crop, though oats, wheat, buck- 
wheat, barley, grass and potatoes are also grown. Herding of 
horses, cattle, sheep and goats is, however, more important than 
cultivation, and only .9% of the region is ploughed land. But the 
essential wealth of the region is in its forests and minerals. Tim- 
ber and fur (especially fox and squirrel) are exported, the latter 
being sent to the Irbit and Gorky fairs. The mineral wealth of 
the region is very great, gold is produced in quantity. Brown coal 
is mined, and used mainly for the railway and for the town of 
Chita, and iron ore is mined in quantity. It is almost the only 
area in U.S.S.R. where wolfram, bismuth and molybdenum are 
found. Tliere are tin mines near the Onon river and precious 
stones, e.g,, crystal, topaz, aquamarine, amethyst, tourmaline and 
beryls occur. Mining in the area ceased during the civil war fol- 
lowing the 1917 revolution, but most of the mines were working 
again after 1925. Much of the rolling stock of the railway was 
destroyed in this period and great damage done to the permanent 
way, and this hampered the reorganization of the mining industry. 
Manufactures are little developed, the chief being metal goods 
and leather. A few electric stations exist. The district is noted for 
contraband trade with Manchuria and Mongolia. 

The town of Chita, lat. 52® N., long. 113® 25' E. pop. (1939) 
102,555, is on the Chita river above its confluence with the Ingoda. 
With the coming of the Trans-Siberian railway and the increasing 
exploitation of the mineral, timber and fur wealth of the region, 


the population and importance of the town developed. Its indus- 
tries include iron founding, fur and leather dressing, soap boiling 
chemical works and boxmaking. The Russian Geographical society 
has a museum in the town. The Dekabrists, exiled after the 
Dec. 1825 plot, by their improvements in draining and levelling 
converted Chita from a villap to a prosperous settlement. ' 

CHITALDROOG, a di.strict and town in the native state 
of Mysore, India. The district has an area of 4,022 sq.mi. and a 
population (193O of 656,569. The rainfall is low. and the Vcda- 
vati or Hagari river, in whose valley the town lies, is mostly dr>’ 
in the hot season. Several parallel chains of hills, reaching an 
extreme height of 3,800 ft., cross the district; otherwise it is a 
plain. The chief crops are cotton and rice, and manganese is 
worked. The west of the district is served by the Madras and 
Southern Mahratta railway. The largest town in the district is 
Davangerc with cotton factories and a trade in cotton and grain. 
The town of Chitaldroog, which is the district headquarters (pop! 
TQ41, 14,528) has a considerable trade in cotton. It possesses 
massive fortifications erected under Hyder Ali and Tippoo Sahib 
toward the close of the i8th century; and near it on the west are 
remains of a city of the 2nd century a.d. It is the terminus of a 
railway from Chikjajur. 

CHITARRONE: see Lute; Theorbo. \ 

CHITIMACHA, a tribe of American Indians IKnng on the 
shores of Grand lake and the banks of Grand river in Louisiana 
at the time the French settled that region. The Chitimachan lin- 
guistic group included three tribes: the Chitimacha, Washa and 
Chawasha. The name comes from the Choctaw: chuti, cooking * 
pot, masha, they possess (they have cooking vessels). They called I 
themselves Pantchpinunukansh, “men altogether red,” a designa- ’ 
tion apparently made after the coming of the whites. War with | 
the French over the murder of the missionary St. Cosme in 1706 j 
was concluded by presentation of the head of the murderer. They \ 
were strict monogamists, and women evidently had authority in j 
their government. What remains of the tribe is scattered. I 

CHITON, a genus of Amphineura (9.V.). (See also Mol- 1 

LUSCA.) j 

CHITRAL, a native state in the North-West Frontier Prov - 1 
ince of India. The State of Chitral (see also Hindu Kush ) is 
somewhat larger than Wales, and supports a population of about 
35,000 rough, hardy hillmen. Both the state and its capital arc 
called Chitral, the latter being situated about 47 mi. from the main 
watershed of the range of the Hindu Kush, which divides the 
water.s flowing dowm to India from those which take their way 
into the Oxus. The state is important because of its situation at 
the extremity of the country over which the government of India 
exerts its influence, and for some years before 1895 it had been 
the object of the policy of the government of India to secure an 
effective guardianship over its northern passes. This policy re- 
.sulted in a British agency being established at Gilgit (Kashmir 
territory). Chitral can be reached either by the long circuitous, 
route from Gilgit, involving 200 mi. of hill roads and the passage 
of the Shandur pass (12,250 ft.), or (more directly) from the 
Peshawar frontier at Malakand by 100 mi. of route through the 
independent territories of Swat and Bajour, involving the pas- 
sage of the Lowarai (10450 ft.). It is held by a small force as a 
British outpost. 

The district of Chitral is called Kashgar by the people of the 
country. It was under Chinese domination in the middle of the 
18th century, and was a Buddhist centre of some importance m 
the early centuries of our era. The aboriginal population is prob- 
ably to be recognized in the people called Kho 
language called Khowar), who form the majority of J 

ants. Upon the Kho a people called Ronas, who form the c 1 
caste and fighting race of the Chitral districts, have j 

imposed; they came originally from the north, but have adop 
the language and fashions of the conquered CWtiali. . 

The Siege of ChitraL-*The town of Chitral is 
for a siege which it sustained in the spring of xflQS- 
complications arising from the demarcation of the .u. 

Afghanistan which was being carried out at that j 

ambitious projects of Umra Khan, chief of Jandol, who 
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tool in the hands of Sher Afaul, a political refugee from Chitral 
su])ported by the amir at Kabul, the mehtar (or ruler) of Chitral 
was murdered, and a small British and Sikh garrison subsequently 
besieged in the fort. A large force of Afglm troops was at that 
time in the Chitral river valley to the south of Chitral, nominally 
holding the Kahrs in check during the progress of boundary de- 
marcation. It is considered probable that some of them assisted 
the Chitralis in the siege. The position of the political agent Dr. 
Robertson (afterward Sir George Robertson) and his military 
force of 543 men (of whom 137 were noncombatants) was at one 
lime critical. Two forces were organized for the relief. One was 
under Sir R. Low, with 15,000 men, who advanced by way of 
•he Malakand pass, the Swat river and Dir. The other, which 
was the first to reach Chitral, was under Colonel Kelly, com- 
manding the 32nd Pioneers, who was placed in command of all 
the troops in the Gilgit district, numbering about 600 all told, 
with two guns, and instructed to advance by the Shandur pass 
snd Mastuj. This force encountered great difficulties owing to the 
(leof) snow on the pass (12,230 ft. high), but it defeated the Chi- 
•rali force opposed to it and relieved Chitral on April 20, the siege 
having begun on March 4. Sher Afzul, who had joined Umra 
Khan, surrendered, and eventually Chitral was restored to British 
•hjlitiral control as a dependency of Kashmir. (T. H. H.) 

CHITTAGONG, town and port of British India, giving its 
aamc to a district and division of Bengal. It is situated on the 
nu'bt hank of the Karnaphuli river, about 1 2 mi. from its mouth, 
li i> ilu* terminus of the Assam-Bengal railway and a port of call 
[nr I he Clan line of steamers. The municipal area covers about 
ij .sqmi.; pop. (1941) 92,301. Tea is brought from Assam for ex- 
;K)ri U) Europe; mineral oil comes in bulk from Burma, is put into 
iin.' here and distributed by rail; other eiqmrts are jute, raw 
otKin, rice and hides. 


The district of Chittagong occupies a strip of coast and hills 
mween the Bay of Bengal and the mountains. Its area is 
:;fig sq.mi.; in 1941 the population was 2,153,296. A few unim- 
[Hiriant ranges rise within the northeastern portion, the highest 
hill being the sacred Sitakund, 1,155 The principal rivers 

are the Karnaphuli, on which Chittagong town is situated, navi- 
Eaiile by sea-going ships as far as Chittagong port, the Halda and 
lilt' Siingu. The wild animals include tigers, elephants, leopards 
and deer. The northern portion of the district is traversed by the 
-Bengal railway. Tea cultivation is moderately successful; 
there were 21 gardens with an output of 1,250,000 lb. in 1921. 
('hittagong was a famous seaport known to the Portuguese as 
Vorto (irande, and described by de Barros in 1552 as “the most 
iamous and wealthy city of the kingdom of Bengal”; it has been 
Ecnerally identified with the City of Bengala mentioned by Portu- 
euesf and other writers. Conquered by the Mohammedans in the 
i4ih century, it passed under the rule of the Arakanese in the 
century. The piratical raids of the Arakanese and their 
Portuguese mercenaries led to the despatch of a strong force by 
Shaista Khan, the Mughal Nawab of Bengal, which in 1666 cap- 
I lured the town and occupied the district. The Portuguese also 
I a settlement at Dianga, where 600 of them were massacred 
O' the Arakanese in 1607. Chittagong was ceded to the East 
company by Nawab Mir Kasim Ali in 1760. 

, The Chittagong Hill Ttacts is an independent district occupy- 
‘“R the hill country between Chittagong proper and the Lushai 
“dls. The highest point is 4,034 ft. above sea level. Its area 
^ovrrs 5,007 sq.mi.; pop. (1941) 247,053- The iiffiabitants are 
^her descendants of Arakanese or aboriginal tribes, such as 
^hs, Tipperas and Chakmas: seven-tenths arc Buddhists. The 
Tracts are grouped in three circles, each under a chief, who 
^ Sponsible for the collection of revenue and the internal man- 
of the villages. The headquarters are at Rangamati, 


*liich 


^ was ^eked by a cyclone in Oct. 1897. 

. division of CUttagong lies at the northeast V* VM«. 
Bengal, extending northward along the left bank of t^ 


comer of the 


ThT”**' It consists of the districts of Chittagong, the HiU 
I and Tlppera. Its area covers 11,7^5 sq-mi-; the 

’ 1941 was 8477>B90. 

^TTOOH, a town and district of the Madras Presidency, 


British India. The district, which has an area of 5,951 sqmi. and 
a population (1941) of 1,632,395, was formed in recent years 
from the northern part of North Arcot. It is in great part hilly, 
being traversed by spurs of the Eastern Ghats radiating east and 
south. The surface in the hill-country is rocky, save for patches 
of stunted jungle, but the narrow vall^ between the hills are 
fertile, and the hills themselves are highly mineralized, showing 
copper and iron especially. The chief crops are rice, millet and 
oil-seeds. Chittoor (pop. 1941, 27,835) is the chief town, with a 
station on the Madras and South Mahratta railway, 100 mi. by 
road from Madras. It contains a native college, mission training 
school, a hospital and a sanatorium. There is a trade in granite, 
a distillery and a tannery, but Chittoor is not an important centre. 
Hyder Ali died here in 1782. 

CHITTY, SIR JOSEPH WILLIAM (i828-i899)> B^ngUsh 
judge, was bom in London. He was the second son of Thomas 
Chitty, a celebrated special pleader and writer of legal text-books. 
Joseph Chitty was educated at Eton and Balliol college, Oxford, 
and elected to a fellowship at Exeter college. He became a 
member of Lincoln's Inn in 1851, was called to the bar in 1856, 
and made a queen's counsel in 1874, electing to practise in the 
court of the Master of the Rolls, Sir George Jessel, before whom 
he was very successful. In 1880 he entered the house of commons 
as Liberal member for Oxford (city); in x88i, however, he was 
selected to fill the vacancy in the c^ncery division caused by the 
elevation of the master of the rolls to the court of appeal by the 
Judicature Act. In 1897 be was promoted to the court of appeal. 
See £. Manson, Builders of our Law (1904). 

CHIUSI, a town of Tuscany, Italy, province of Siena, 55 mi. 
S.E. by rail from the town of Siena, and 26 mi. N.N.W. of Oi^eto 
by the main line from Rome to Florence. Pop. (1936) 2,534 
(town), 8,043 (commune). The ancient name was Clusium (g.v.). 
It is on a hill 1,305 ft. above sea level, and is surrounded by 
mediaeval walls, in which, in places, fragments of the Etruscan 
wall are incorporated. The cathedral of S. Secondiano is a basilica 
with eighteen ancient marble columns. It has fine choir books 
from Monte Oliveto Maggiore (see Asciano). Chiusi was dev- 
astated by malaria in the middle ages (see Chiana). Nine miles 
by road to the northwest are the baths of Chianciano. 

CHIVALRY, the knightly class of feudal times, (See 
Knighthood and Chivalry.) The primary sense in the middle 
ages is “knights” or “fully armed and mounted fighting men.” 
Thence the term came to mean that gallantry and honour ex- 
pected of knights. Lastly, the word came to be used in its general 
sense of “courtesy.” In English law chivalry meant the tenure of 
land by knights’ service. The Court of Chivalry was a court in- 
stituted by Edward III, of which the lord high constable and 
earl marshal of England were joint judges, having summary crimi- 
nal jurisdiction as regards all offences of knights, and generally 
as to military matters. When the earl marshal alone presid^ 
it was a court of honour deciding as to precedence, coats of arms, 
etc. This court sat for the last time in 1737. The heraldic side 
of its duties is now vested in the earl marshal as bead of the 
Heralds’ college. 

CHIVASSO, a town and episcopal see of Kedmcmt, Italy, 
province of Turin, 18 mi. N.E. by rail from that town, 600 ft. 
above sea level. Pop. (1936) 6,002 (town); 11,590 (commune). 
It is on the left bank of the Po, near the influx of the Oreo. The 
cathedral (rsth centur>0 has a fine fagade, with statues in terra- 
cotta. A tower remains of the old castle of the marquesses of 
Monferrato, who possessed the town from 1x64 to 1435. It was 
an important fortress in the middle ages and until the French dis- 
mantled it (1804). Chivasso is the junction of branches for Aosta, 
Asti , and C asale Monferrato. 

CUiVES (AUium Schoenoprasum)^ hardy perennial plant, 
with small narrow bulbs tufted on short root-sto^s and long 
cylindrical hollow leaves. It is found in the north of England 
and in Cornwall, growing in rocky pastures throughout tem- 
perate and northern and in the mountain districts of southern 
Europe and in Asiatic Russia. It is cultivated for its leaves, whidi 
are in salads and soups as a substitute for young onioiia; it 
will grow in any good soiL 
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CHLOPICKI, 6REG0RZ JOZEF (1772-1854). Pobsh 
general, was bom in Podolia. In 1787 he enlisted in the Polish 
army and fought in the campaigns of 1792-94. He served with 
the new Italian legion at the storming of Peschiera, at Modena, 
Busano, Casablanca and Ponto, and in 1807 commanded the first 
Vistula regiment. In Spain he obtained the Legion of Honour for 
his heroism at Epila and the storming of Saragossa. Chlopicki 
accompanied the Grande Arm 4 e into Russia (1812). On the recon> 
struction of the Polish army in 1813 he was made a general of a 
division, afterward joining the Russian army with the rank of 
general officer. 

He held aloof at first from the Polish national rising of 1830, 
but at the request of his countrymen he accepted the dictatorsHp 
on Dec. $, 1830. Lacking faith in the success of the movement, 
he clung to the hope of negotiation with Russia and acted purely 
on the defensive. On Jan. 17, 1831, he resigned and became a 
private, until he was forced to retire into private life owing to 
serious wounds received at Olszyna. 

See Josef Maezynski, Lije and Death of Joseph Chlopicki (Pol.) 
(Cracow, 1858) ; Ignacy Pradzynski, The Four Last Polish Com- 
manders (Pol.) (Posen, 1865). 

CHLORAL or Trichloroacetaldehyde, first prepared by 
J. von Liebig in 1832, is a heavy, oily and colourless liquid, of 
specific gravity 1.541 at o® C., boiling point 97.7® C., and the 
formula CCI3.CHO. It has a greasy, somewhat bitter taste and 
gives off a vapour at ordinaiy temperature which has a pungent 
odour and an irritating effect on the eyes. The word “chloral” is 
derived from the first syllables of “chlorine” and “alcohol,” the 
names of the substances employed for its preparation. Chloral is 
soluble in alcohol and ether, in less than its own weight of water 
and in four times its weight of chloroform. It deliquesces in the air 
and is converted by water into a hydrate, with evolution of heat; it 
combines with alcohols and mcrcaptans. With an alkali, chloral 
gives chloroform ((/.t).) and a formate; oxidizing agents give tri- 
chloroacetic acid, (iCla.C02H. When kept for several days, as also 
when placed in contact with sulphuric acid or a very small quantity 
of water, chloral undergoes spontaneous change into the poly- 
meiide metachloral (CaHClsO)^ of uncertain molecular weight and 
structure, a white substance slowly volatile in the air and recon- 
verted into chloral without melting at 180® C. Two different, and 
presumably stcreoisomeric parachlorals, (C2HCl30)3, having also 
been reported to be formed by the action of sulphuric acid upon 
chloral. 

Chloral is prepared by passing dry chlorine into cooled absolute 
alcohol; toward the end of the operation the liquid is heated 
nearly to boiling. The alcohol is converted finally into a syrupy 
fluid, from which chloral is procured by treatment with sulphuric 
acid (P. Fritsch, 1894). The crude chloral is distilled over lime 
and is purified by further treatment with sulphuric acid and by 
redistillation. A mixture of starch or sugar with manganese perox- 
ide and hydrochloric acid may be employed instead of alcohol and 
chlorine (A. Staedeler, 1847). 

Chloral hydrate, CCl3.CH(()H)2» forms oblique rhombic prisms, 
perfectly transparent and only slightly odorous. The melting point 
of pure chloral hydrate is 57®, the boiling point 96® —98® C. When 
heated with sulphuric acid it is converted into anhydrous chloral 
and chloralide, CsHsCleOs. When mixed with water, chloral hy- 
drate causes a considerable degree of cold; and, as with camphor, 
small fragments of it placed on the surface of water exhibit 
gyratory movements. Chloral hydrate does not restore the colour 
to a solution of fuchsine decolorized by sulphurous acid; this ab- 
sence of aldehydic property indicates that the water present is 
combined in the molecular condition. Chloral may be estimated 
by distilling the hydrate with aqueous calcium hydroxide and meas- 
uring the volume of chloroform produced, or by hydrolysis with a 
known volume of standard alkali and back titration with standard 
acid. Chloral hydrate has the property of checking the decompo- 
sition of many albuminous substances, such as milk and meat; and 
a mixture with glycerin, according to J. Personne, is suitable for 
the preservation of anatomical preparations. 

Fhatmacology and Therapeutics.^ — ^The alkaline hydrolysis 
of chloral hydrate, with production of chloroform and formates, 


led 0 . Liebreich to the conjecture that a similar decomposition 
might be produced in the blood, and he introduced the drug in 
1869 as an anaesthetic and hypnotic. It later became known 
however, that the drug circulates in the blood unchanged and 
is excreted as urochloi^ic acid. In large doses chloral hydrate 
is a depressant to the circulation and the respiration, and also 
lowers the temperature. . In therapeutic dosage the drug is a 
powerful and safe hypnotic, acting directly on the brain and pro- 
during no preliminary stage of excitement. About 20 minutes 
after taking such a dose, the patient falls into a refreshing .sleep 
wliich, lasting .several hours, is not distinguishable from natural 
sleep and is without di.sagreeable after-symptoms. Chloral hy. 
drate rapidly induces a depression of the anterior horns of gray 
matter in the spinal cord, and, as strychnine poisoning is accom- 
panied by violent stimulation of these areas, chloral hydrate is a 
valuable antidote in such cases. It should not be h 3 rpodennica 11 y 
injected since it is irritating to the tissues. It can be applied 
locally as a rubefacient. Its action on the spinal cord has been 
employed with success in cases of tetanus, whooping cough, uriniiry 
incontinence and strychnine poi.soning. It is used by doctors t» 
allay spasms in infancy and childhood and also in certain com- 
plications of pregnancy and labour. 

Toxicology. — In cases of acute poisoning by chloral hydrate, 
the symptoms may be summarized as those of profound coma! 
The treatment is to give gastric lavage, to keep up the temperature 
by hot bottles, etc., and to u.se artificial respiration in extreme 
cases. Strychnine injections are much less likely to save life aiur 
poisoning by chloral hydrate than chloral hydrate is to save lift in 
{joisoning by strychnine. Metrazol and ephedrine may be useful. 

Habitual use of chloral as a drug results in chronic poisoning. 
The victim is usually excited, loquacious, easily fatigued and suf- 
fers from attacks of readily induced symeope. The patient may 
succumb to a do.se only slightly larger than usual. There i.s no 
specific remedy; the patient must be persuaded to put hini.<;elf 
under restraint, and the drug mu.st be stopped at once and entirely. 

CHLORATES: see Chlorine. 

CHLORINE, a chemical element of the halogen {q,v,) family. 
This strong-smelling, greenish-yellow gas was first prepared in 
1774 by K. W. Scheele from muriatic (hydrochloric) acid (Hl'lj 
and pyrolusite (MnO.^); it was then known as dephlogisticaled 
muriatic arid. C. L. Bcrthellot, believing that the muriatic acid 
had combined with the oxygen from the pyrolusite, called it oxy- 
muriatic arid. Becau.se he was unable to decompose it, H. l)a\7 
(1810) contended that the so-called oxymuriatic acid was an ele- 
ment and .showed further that muriatic acid itself contains only 
hydrogen and the new clement, chlorine. Hence in its reaction 
with pyrolusite, muriatic acid loses hydrogen rather than Kait\s 
oxygen. Davy’s views eventually prevailed, chlorine was accepted 
as an element, and Antoine Lavoisier’s theory that all acids con- 
tain oxygen was discarded. The name “chlorine” is taken fruir. 
the greenish-yellow (Greek xXci>p6s) colour of the gas. 

Chlorine is never found uncombined in nature. Estimated to 
account for 0.15% of the earth’s crust, it 'Occurs most abundantly 
in soluble chlorides, .such as sodium chloride in salt water and rock 
salt, and in smaller quantities in such insoluble materials as hum 
silver (AgCl). Chlorine as chloride is an essential constituent of 
animal life. 

Preparation. — ^The element may be prepared on a laboraioijj’ 
scale by treatment of hydrochloric acid, or any soluble chloride 
in arid solution, with strong oxidizing agents such as manganese 
dioxide, potassium permanganate or potassium diebromate. (>' 
centrated sulphuric acid, however, will not liberate chlorine, the 
essential change in the preparation of the element from chlondc 
is the removal of an electron from the chloride ion, 2Cl-^Cl2-l‘ 
Chlorine may also be prepared by the reaction of a hyT)ochIon c 
with an arid. Since chlorine is readily available in cylinders ^ 
various sizes, preparation in the laboratory is of little 
importance. (For the preparation of chlorine on a large scale, 
section In Industry, below.) . , . 

Physical Propcrtici^hlorine, having an atomic wcigw 
3 S- 457 i is a mixture of two isotopes of weights 35 and 37i M ” 
its atoms being the heavier isotope. The radioactive isotopes s3' 
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half life 24 sec.; OH, half life 33 mm.; OH l»lf lifc>xo« years; 
and Cl®», half life 37 min., have been made artificiaUy. All atoms 
have the electron configuration: w*, 25®, 2p«, 3^*, 3#!». The atom 
has a high aflSnity, 3.75 cv, for an additional electron, the acquisi- 
tion of which gives it a complete external octet and a charge of — i 
as chloride ion. The chloride ion in crystals has a radius of 1.81 A. 
Elementary chlorine in the vapour state consists of diatomic 
molecules, of molecular weight 70.91. The density of the gas at 
0" C. and I atm. is 3.214 g. per litre. 1.6% greater than the density 
corresponding to a molecular weight of 70.91. At ipoo® C. less 
than 0.01% of the molecules dissociate. Chlorine boils at 
^,^.7® C. at I atm., freezes at -102® C.. its critical temperature 
is 184* C., critical pressure 76.1 atm. and critical density 0.573 
K./ml. The vapour pressure of 
liquid chlorine in atmosphere at 
Kelvin is log P- --1,499.5/T 
-4.022 log T+15.844. The 
heat of fusion of chlorine is 22.9 
col./g., the heat of vaporization 
62.2 cal./g. The heat capacity of 
chlorine gas at constant pressure 
!•% J.226 cal./g. at room tempera- 
ture. 8.28+o.56Xio'“*T cal./ 
mol. at T® K. and of liquid chlo- 
rine 16 cal./mol. The entropy at 
K. is 53.31 cal./mol./de- 
uree. The gas is moderately sol- 
uble in water, at 20® C. to the 
extent of 0.09 mol./litre at i atm. 

Chemical Propertiet.--Chlo- 



rine i.s a member of Group VII of 
the periodic system. While it is 
essentially an electronegative cle- 
ment. tending to go to the chlo- 
ride ion of oxidation state — i, 
ihlorine is also known in the -f-i, 
+4, +5 and -1-7 states of 
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oxidalitm. Chlorine combines directly with all but a few elements; 


oxygen, fluorine, nitrogen, carbon and the inert gases being ex- 
ceptions. The binary compounds thus formed arc called chlorides 
{see Hydrochloric Acid and Hydrogen Chloride). Many of 
ihc^r reactions occur at room temperature; e.g,, with powdered 
antimony 2Sb+3Ci2**2SbCl3. If free from moisture, chlorine 
is much less reactive, and higher temperatures are required for re- 
action, thus permitting the storage of dry liquid chlorine in steel 
cylinders. Chlorine reacts at high temperatures with certain oxides 
in the i)resence of carbon to form chlorides; e,g., 


30 *+ 60 H- 5 Cl+a 0 a+ 3 H 20 . 

Chlorine is a strong oxidizing agent. In aqueous solution the dec- 
trode potential 

iCl2(g)-|-e-a 

is 1.358 V. at 25® C. Hence chlorine displaces bromine and iodine, 
which have lower potentials, from bromides and iodides. In 
aqueous solution chlorine oxidlizes and is itself reduced to chloride 
by such ions as sulphide, thiosulphate, sulphite, ferrous and stan- 
nous. Chlorine combines with carbon monoxide to form carbonyl 
chloride (phosgene), COCI2; with sulphur dioxide to form sid- 
phuryl chloride, SO2CI2; and with nitric oxide to form nitrosyl 
chloride, NOCl. Many organic compounds are chlorinated by 
chlorine. Hydrocarbons react with chlorine, by addition of chlo- 
rine to double bonds, or substitution of hydrogen by chlorine. In 
some cases, as with turpentine, the reaction is violent, all the 
hydrogen is removed as hydrogen chloride, and a residue of car- 
bon is left. 

Chlorine is an active poison and was the first gas used in chemical 
warfare in World War I. It causes suffocation, constriction in the 
chest, tightness in the throat and oedema of the lungs after severe 
exposure. As little as 2.5 mg. per litre in the atmosphere causes 
death in a few minutes, but less than 0.0001% by volume may be 
tolerated for several hours. Its strong odour, however, gives warn- 
ing of its presence at much lower concentrations than are dan- 
gerous. 

Oxides of Chlorine. — ^Four oxides, chlorine monoxide (CI2O), 
chlorine dioxide (CIO2), chlorine hexoxide (CI2O6) and chlorine 
heptoxide (CI2O7), are known. CIO4 or CI2O8 has been made in 
solution by the reaction of iodine with silver perchlorate dissolved 
in benzene. All the oxides are unstable and reactive and cannot 
be produced by direct synthesis. Chlorine monoxide is made by 
the reaction of chlorine with mercuric oxide, 

HgO+2Cl2»HgCl2+Cl20. 

In an industrial process chlorine monoxide is formed by the reac- 
tion of chlorine on solid sodium bicarbonate, 

2CI2+ 2NaHC08=Cl20-l- 2NaCl+ 2C02'^H20. 

It is slightly darker yellow than chlorine, condensing to a liquid at 
2® C. and solidifying at —116® C. Chlorine monoxide is the 
anhydride of hypochlorous acid, readily dissolving in water to form 
the acid, 

Cl20-|-H20«2HC10. 

Chlorine dioxide is formed by the action of strong acids on chlo- 
rates, best with oxalic acid, 


Ala08+3a2+3C- 3 AICI 8 + 3 CO. 

With water at o® C., chlorine forms a crystalline hydrate, 
Cljj.sUjjO, which decomposes on warming. This compound is of 
historical interest for, while experimenting with the hydrate, 
Michael Faraday in 1823 discovered that chlorine became liquid 
under pressure at low temperatures and later succeeded in liqucfy- 
iuR a number of other substances which were previously known 
only in the gaseous state. A solution of chlorine in water con- 
tains .a small amount of hydrochloric and hypochlorous acid be- 
cause of the reversible reaction, 

aa+H20-H++Cl+H0Cl, 

^='4-8X10-^ at 25* C. Since the hypochlorous acid slowly 
loses its oxygen, the solution of chlorine in water is unstable, the 
chlorine eventually being all transformed to hydrochloric acid. 
Chlorine is readily absorbed in basic solutions, for the neutraliza- 
Ijon of the hydrochloric and hypochlorous acids prevents cqui- 
hl)riuni being established. The reaction at room temperatures may 
^ represented by 

Cla+20H-Cl+0C1+H20, 

producing a mixture of chloride and hj^chlorite (see 
Av niNG Powder). In hot concentrated alkali, chlorine forms 
and chlorate, 


sKClOs 3112 ^ 2^4 ** 20102*4” 2H20-^ 20024* 2KH0^4. 
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In the industrial preparation of sodium chlorite, chlorine dioxide 
is first formed by the reaction of hydrochloric acid on 
(borate, 

Ca(aO,),+4Ha-CaCla+aa52+Cl,+2HaO, 

the accompanying chlorine being removed by absorption on 
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Chlorine dioxide decomposes exidosivdy to CI2+O2. It is a gas 
with a much stronger yellow colour than chlorine, liquefying at 
10® C. and solidifying at —76® C. It is not an acid anhydride, 
hardly reacting with water and but slowly with alkalies to give a 
mixture of chlorite and chlorate. Chlorine hexoxide, formed by 
the action of light or ozone on chlorine dioxide, is a red oil, 
freezing at — i® C., decomposing slowly at higher temperatures. 
Chlorine heptoxide, the anhydride of perchloric acid, is formed 
by removal of water from that acid by phosphorus pentoxide. It 
is a colourless liquid boiling at 80® C. and freezing at —91.5^ C. 
It explodes with shock. 

Hypochlorotis Acid and Hypochlorites^In these com- 
pounds chlorine exists in the +i state of oxidation. Hypochlorous 
acid, HOCl, is quite weak, K— 4X10““® at 25® C., and unstable, 
decomposing to hydrochloric acid and oxygen. The h3rpochlorite 
ion is stable in alkaline solution. Hypochlorites are formed in 
solution by the neutralization of hypochlorous acid or by the 
absorption of chlorine monoxide or chlorine by alkaline solutions. 
If chlorine is employed an equivalent amount of chloride is formed 
along with the hypochlorite. Because of the weakness of hypo- 
chlorous acid, hypochlorites arc considerably hydrolyzed and 
preparation of the pure salts is difficult. Only a hydrated calcium 
hypochlorite, Ca(0Cl)2*2H20, is available in solid form, although 
solid sodium hypochlorite has been prepared. Sodium and calcium 
hypochlorite are widely used in bleaching and disinfecting, their 
effectiveness being attributed to their oxidizing powers. They are 
also effective oxidizing agents in preparative chemistry, lead dioxide 
for example being formed from lead acetate by the action of 
sodium or calcium hypochlorite in basic solution. 

Chlorous Acid and Chlorites* — Salts of chlorous acid, HCIO2, 
are called chlorites and contain the ion CIO2, in which chlorine is in 
oxidation state. Sodium chlorite is made by passing chlo- 
rine dioxide into alkaline solution containing carboniferous ma- 
terial, 

4C102+4Na0H+Ca(0H)2+C-4NaCl02+CaC08+3H20. 

Chlorites arc generally soluble and stable in alkaline solution. 
Chlorous acid, although somewhat stronger than hypochlorous acid, 
is much less stable, and on acidifying a solution containing a 
chlorite, decomposition to CIO2 occurs rapidly. Sodium chlorite 
is employed in bleaching. 

Chlorates and Chloric Acid* — Chlorine in the -f 5 oxidation 
state occurs in chloric acid and its salts the chlorates. Chlorates 
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are formed in solution by the reaction of chlorine with hot 
alkalies, or on mixing, at the proper temperature, the anode and 
cathode solutions resulting from electrolysis of sodium chloride 
solution. The chlorate is generally separated from the accompany- 
ing chloride by crystallization of the potassium salt which is only 
moderately soluble, but other chlorates may be made by either of 


these methods. A solution of chloric acid (HQ^) may be pig. 
pared by adding sulphuric acid to a solution of barium chlorate and 
filtering to remove the precipitated barium sulphate. By evacuat- 
ing at room temperature the solution may be concentrated to about 
50% HClOg, but in more concentrated solution decomposition is 
rapid. Chloric acid is a strong acid, hence chlorates are not 
hydrolyzed in solution. Chlorate ion is stable in neutral or basic 
solution, but in acid solution chlorates are readily reduced to 
chloride by such reagents as sulphur dioxide. Potassium chlorate, 
a white crystalline material melting at 350® C., is unstable with 
respect to the decomposition 2KC108*2KCl+302, and other 
chlorates decompose similarly. This reaction is highly exothermic 
and irreversible, but the decomposition is relatively slow below 
400® C. It is markedly susceptible to catalysts; a mixture of 
potassium chlorate and manganese dioxide decomposes smoothly at 
moderate temperatures and serves as a source of small amounts of 
oxygen in the laboratory. A mixture of potassium chlorate and a 
reducing material such as charcoal or sulphur is dangerously ex- 
plosive. Because they serve as a concentrated source of oxygen, 
chlorates are employed in fireworks, matches, etc. Pota.ssium 
chlorate is claimed to be an effective antiseptic in the treatment of 
ulcers of the mouth, but in larger quantities is definitely poisonous. 
Sodium chlorate is sold commercially for use as a weed killer. 

Perchlorates and Perchloric Acid* — ^In these compounds 
chlorine is in its highest oxidation state, +7- Potassium perchlo- 
rate may be made by carefully heating the chlorate, 

4KCIO8-3KCIO4-I-KCI, 

and separating the perchlorate, which is less soluble than either 
the chloride or chlorate, by crystallization. Commercially, h()w> 
ever, it is made by electrolysis of chlorate solutions at high current 
density. The p)erchlorates in general are soluble, their solutions 
arc stable, and even in strongly acid solution are reduced with diffi- 
culty. A perchlorate may be distinguished from a chlorate by 
treating in acid solution with sulphur dioxide, which reduces the 
latter readily but does not affect the perchlorate. Barium and 
magnesium perchlorates form stable hydrates and are employed as 
drying agents to remove moisture from gases. Perchloric acid i.s 
made by treatment of potassium perchlorate with sulphuric and 
and separation of the perchloric acid by vacuum distillation. Whilr 
perchloric acid is much more stable than chloric acid, the pure acid 
decomposes slowly at 92® C. At ordinary temperatures perchloric 
acid is a liquid with a strong affinity for water. It forms a stal)lc 
hydrate, HCIO4.H2O, which is a solid below p® C. although ihe 
anhydrous acid only freezes at —112® C. It is commonly .sold in 
60% solution and finds application in analytical chemistry. It is 
one of the strongest acids. The concentrated acid is a powerful 
oxidizing agent and in contact with reducing materials violently 
explosive, as are the solid perchlorates at higher temperatures. 
Solid perchlorates lose oxygen on heating as do the chlorates but 
arc somewhat more stable. They may be used in place of chlorates 
in explosives and fireworks, as they are considered safer to handle. 

IN INDUSTRT 

Almost since its discovery chlorine has been produced on a large 
scale for use in industry. The long-obsolete Weldon process was 
first employed, making use of the reaction of hydrochloric acid 
with manganese dioxide, 

Mn02+4HC1- Cl2+MnCl2+ zHaO, 

by which K. W. Schecle first discovered chlorine. At best, nnly 
about one-third of the hydrochloric acid is transformed to chlorine 
in the process, and the lack of materials in which these corrosive 
substances could be handled made the Weldon process difficult an 
expensive. About 1868 Henry Deacon developed a process y 
which chlorine was made by the reaction of hydrogen chloride g 
and atmospheric oxygen. The reaction employed, 

4HCl-t-02«aCl2-*-2Ha0, 

is reversible and incomplete. The rate of reaction was 
be satisfactory when the gases were passed over these 

tact with cupric chloride, a catalyst, at about 430® C. Under to 
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roTiditions about 70% of the hydrogen chloride could be converted 
:.j ( hlorine. Ihe hydrogen chloride required in the Deacon process 
,\.,s largely a by-product of the LeRlanc soda process (see Alkali 
MvM’falture'). With the decline of the latter, the Deacon 
process was abandoned, and electrolytic methods became the sole 
4Aircr of industrial chlorine. 

Klictrolytic chlorine was first produced successfully on a com- 
• (Trial .scale about 1890. The following half century saw an 
I tormous increase in the amount of chlorine produced. Technical 
>:iii>rovements greatly increased the efficiency of production, but 
'>\v process remained basically unchanged. The raw materials are 
iNaClj and water; the products chlorine, sodium hydroxide 
iiilk.di or caustic soda) and hydrogen. The change which is 
l.rou#:bt about by electrical energy may be represented by 

;\:iCl 4 " 21130 * CI3 + 2NaOH -b H2 

sail water chlorine sodium hydroxide hydrogen 

Mlhocigh the electrolysis of salt produces equivalent amounts of 
1 - ih chlorine and caustic soda, the chlorine is regarded as the pri- 
nairy product and the caustic soda a by-product because, without 
.. market for chlorine, the caustic soda so produced cannot compete 
. ciiudtiuc ally with caustic from the ammonia-soda process. 

Two distinct tyjX!S of cell are employed, the diaphragm cell 
*fic n and the mercury cell (fig. 2). In both, the electrolyte is 
^ strong solution of salt (brine). Calcium and magnesium ions 
-re precipitated from the brine before it enters the cell by addi- 
tion of sodium carbonate, since these ions would otherwise pre- 
'iljitalc in the cell and interfere with its operation. Both types 
1‘miiloy graphite anodes but differ in the cathode material. Iron 
‘tnhudes are generally used with the diaphragm-t>qie cell, while a 
mercury cathode is the distinct feature of the mercur>'-type cell. 
In electrolysis of sodium chloride solution, the reaction at a graph- 
ite anode is the liberation of chlorine gas, 

2 a-Cl2+2e. 

Small amounts of oxygen usually accompany the chlorine, thus 
mducing the efficiency of operation (sec Electrochemistry). 

an iron cathode, hydrogen is discharged. Discharge of sodium 
^nes not occur in the presence of water, for the potential required 
to discharge sodium is much greater than that at which hydrogen 
set free. The hydrogen comes from the water, leaving hydroxyl 
Ion in solution, 

Ha0+2e-H2+20H. 

cathode and anode solutions must be kept separate for, with 
'^nlorine formed at the anode and sodium hydroxide at the cathode, 
fixing of the solutions would result in the formation of hypochlo- 
rite in.stead of evolution of chlorine. The diaphragm, commonly 


made of asbestos paper, serves this purpose. The diaphragm is 
adjacent to, and .supported by, the cathode. Later practice fa- 
voured the nonsubmerged diaphragm, where the brine seeps 
through the diaphragm and is electrolyzed, and the alkaline solution 
trickles to the bottom of the cell. The cathode liquors average 
TTO to 120 g. NaOH per litre and 140 to 170 g. NaCl per litre. An 
outlet above the cathode allows the hydrogen to escape or to be 
collected. The anode section generally has a concrete cover with 
an opening for collection of the chlorine. Some of the diaphragm- 
type cells in common use at mid- 20th century were the rectangular 
Allen-Moore and Hooker type S (U.S.), the Hargreaves-Bird 
(British), Krebs (French), Billiter (German) and the cylindrical 
Vorce (U.S.). The bell jar cell, without diaphragm and with a 
slowly streaming electrolyte, has been employed in Europe. 

Factors influencing the design of cells are the initial cost, life 
period, purity of product and efficiency with which electrical energy 
is utilized. Theoretically, the decomposition of aqueous sodium 
chloride solution requires about 2.2 v., but in operation the voltage 
drop per cell is found to be from 3.3 to 4.5 v. Hence, although 
the current efficiency in the modern cell is more than 90%, the 
energy efficiency is only so%-6o%. The excess voltage required 
results from energy lost as heat because of the resistance of the 
electrolyte, which may be minimized by having large electrodes 
close together, and to overvoltage effects at the electrodes. The 
overvoltage is largely a property of the electrode material, in the 
choice of which resistance to chemical action and cost must be 
considered. The commoner tyjics of cell operate at 1,000-5,000 
amp., but the current density in amperes per square inch of 
electrode surface is only o.t 2-0.50. An average yield per kilowatt 
hour is about two-thirds pound of chlorine and the same weight 
of sodium hydroxide. The different types of cell vary considerably 
in size, from the cylindrical Vorce cell, only 26 in. in diameter, to 
the Billiter cell, r8 ft. long, 10 in. wide and 2 ft. deep. 

The operation of the diaphragm-type cell is accompanied by de- 
creased efficiency because of the clogging of the diaphragm, which 
must be renewed at intervals of from one month to a year, varying 
with the different types of cell. In the Hargreaves-Bird cell, steam 
and carbon dioxide enter the cathode compartment, changing the 
sodium hydroxide to sodium carbonate. The diaphragm in this cell 
has a long life which is attributed to the action of the steam. 

In the mercury-type cell sodium is discharged into the mercury 
cathode at the bottom of the cell, and no hydrogen is evolved. 
Mechanical agitation moves the amalgamated mercury to a separate 
compartment of the cell where it is made the anode, causing the 
sodium to go back into solution as sodium hydroxide, while hydro- 
gen is discharged from an ion cathode above. The over-all reaction 
is the same as with the ion cathode-t}^ cell. The advantage of 
the mercury-type cell is that the caustic soda solution is free from 
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chloride and may be produced at as high as 50% concentrate in the 
cell, while in the other cells the caustic soda is more dilute and 
considerable chloride must be separated to prepare the sodium 
hydroxide for sale. The disadvantage of the mercury-type cell 
is the high cost of the mercury. The efficiencies reported arc about 
the same as for the diaphragm-tyi)c cell. The c^s are operated 
with much greater currents, however, up to 15,000 amp. The 
original mercury-type cells were developed by H. Y. Kastner 
(U.S.) and C. Kellner (Austria). Modem versions are the Soren- 
son and Krebs cells. 

A ig45 report from Germany stated that all new installations 
since 1936 had been of mercury-type cells, presumably because of 
lower power costs and a plentiful supply of mercury from Spain. 
The new-type cells are steel tanks from 20 to 40 ft. long, 25 in. 
wide and 8 in. deep. The sides are coated with rubber, and a thin 
layer of mercury on the bare steel bottom serves as cathode. The 
tank slopes to give a mercury flow such that 0.2% of sodium is 
accumulated at 15,000 amp. The sodium is stripped from the 
mercury by the action of water, without electrolysis, in an adjoin- 
ing compartment. Brine, entering with 310 g. of NaCl p)cr litre, is 
electrolyzed at from 70° to 90'’ C. and leaves the cell with 220-270 
g. of salt per litre. The loss of mercury is reported to be from 
1% to 7% per year. 

Chlorine from the cells is freed from moisture by the action of 
concentrated sulphuric acid, cooled and liquefled by compression. 
The liquefied chlorine is sold in steel cylinders and tank cars. The 
large chlorine-caustic soda plants are generally located at points 
where both salt and electrical power are cheapest. However, some 
paper mills and rayon manufacturers, which are large users of both 
chlorine and caustic soda, run their own electrolytic plants. In this 
case the chlorine need not be liquefied and may be piped directly 
to the point of use. Chlorine produced as a by-product of the 
preparation of metallic sodium by the electrolysis of fused sodium 
chloride is a minor .source of chlorine for industry. 

Uses, — Originally the only large consumers of chlorine were the 
paper and textile industries, and most of the chlorine produced 
was consumed in the manufacture of bleaching powder for their 
uses. (See Bleaching; Bleaching Powder.) Early in the 20th 
century began the shipment and use of liquid chlorine, which could 
be used directly in bleaching, and the proportion used in the manu- 
facture of bleaching powder declined. Chlorine is an efTcctive 
germicide, and chlorination of municipal water supplies has become 
general. In some instances chlorine is used to disinfect sewage. 
The rise of the rayon industry, which employs chlorine for the 
bleaching of pulp, provided a major outlet for industrial chlorine. 
Although the amount of chlorine empiloyed for bleaching and dis- 
infecting was undoubtedly increasing, the fraction of the total 
chlorine production going into this field was declining because of 
the tremendous increase in the amount of chlorine consumed by 
the chemical industry. 

Chlorine has become widely u.sed in the production of both 
organic and inorganic chemicals (fig. 3). Chlorine reacts with car- 
bon disulphide to form carbon tetrachloride and sulphur chloride, 

CS2*4’ 3^^ ** ^^^4 "b S2C12. 

Carbon tetrachloride is largely used as a solvent, in fire extin- 
guishers and in dry cleaning. Sulphur chloride, also made by com- 
bining sulphur and chlorine. i.s used in the vulcanization of rubber 
and as a chlorinating agent in organic synthe.ses. Sulphur chloride 
was used in the preparation of mustard gas, an important chemical 
warfare agent in World War I. Another important chlorinating 
agent, thionyl chloride (SO(^l2), is made by the reaction of chlo- 
rine, sulphuric acid and sulphur chloride. Thionyl chloride is used 
to form the acid chlorides of organic acids, which are valuable 
intermediates in organic syntheses. Chlorine combines with phos- 
phorus to form phosphorus trichloride (PCI2), which may be oxi- 
dized by potassium chlorate to phosphorus oxychloride (POCI3), 
which is another useful chlorinating agent in forming acid chlorides 
from organic acids. Chlorine and carbon monoxide form carbonyl 
chloride, or phosgene (COCI2), which has been employed in chem- 
ical warfare and is also used in metallurgy to transform certain 
oxides to chlorides. 


A number of metallic chlorides are prepared with the use of 
chlorine. Anhydrous aluminum chloride is made by the reaction of 
chlorine with scrap aluminum or with aluminum oxide and carbon 
It is used in the i)etroleum industry and as a catalyst for many 
organic syntheses. Anhydrous ferric chloride, made similarly, is 
employed in water clarification. Chlorine is used in the prepara- 
tion of silicon chloride, from which the silicon synthetics arc prc. 
pared. Silicon chloride and titanium chloride are used in forming 
smoke screens. Magnesium chloride (MgCl2) is fused and elec- 
trolyzed for the production of metallic magnesium; zinc chloride 
(ZnClo) is an essential constituent of dry batteries. Stannic 
chloride (SnCl4) is used in the textile trade. Its volatility is 
the basis ^r a method of recovery of tin from used tin plate. 

Chlorine enters directly or as an intermediate into many organic 
syntheses of industrial importance. Chlorination of organic ma- 
terials may be done at low temperatures with liquids or in the 
vapour phase at higher temperatures; the reactions may or may 
not require a catalyst. Since most organic materials may be thlo- 
rinated at different points on the molecule, or to different degrees 
the conditions of chlorination must be carefully controlled. For 
example, the chlorination of a compound containing a benzene 
nucleus with an aliphatic side chain occurs in the benzene nucleus 
when the temperature is low in the presence of certain catalyst?, 
but in the side chain at elevated temperatures or in the pre.senL» 
of sunlight. 

Of the chlorinated derivatives of methane (CH4), carbon tetra- 
chloride (CCI4) has been mentioned. Chloroform (CHCl.) is 
used as a solvent and in medicine. Methyl chloride (CHj^Cl 1 is 
u.sed as a refrigerant. Dichlor-difluoro-methane (CCUF^^ known 
as freon, is used as a household refrigerant. Ethyl chloride 
(CoHftCl), a derivative of ethane (C2nH)i is used in the production 
of lead tetraethyl. Umsaturated hydrocarlwns, such as aretylcm-. 
combine directly with chlorine to form liquids such as acetylene 
tetrachloride (CHCI2-CHCI2) which arc largely used as .solvents 
and in dry cleaning. 

Chlorinated aromatics serve as intermediates in the dye itidiis- 
try. Chlorobenzene (CtiH5Cl) is hydrolyzed to produce phenol 
(C«Hf,()H). The insecticide DDT is dichloro-diphcnyl-trichlnro- 
ethane, (Cl.CnH4)2CH-CCla. Paradichlorolienzene (^^4012) is 
used as a moth repellent. Chlorine is an essential raw mulerial in 
manufacture of many plastics, nylon and synthetic rubber. 

Bibliography. — F. Ephraim, inorganic Chemistry, 3rd ed. by P. C. 
L. Thorne and A. M. Ward (New York, London, 1939) ; L. Gmclin, 
Handbuch der anorganischen Ckemie, 8th ed. (Berlin, 1927); J. W. 
Mellor, Comprehensive Treatise on Inorganic and Theoretical Chem- 
istry, vol. ii (New York, 1927) ; F. Ullmann, Enzyklopddk der irrh- 
rUschen Chemie, 2nd ed. (Berlin, 1930) ; C. L. Mantell, Industrud 
Electrochemistry, 2nd ed. (New York, 1940). (R. P S.) 

CHLORITE, a group of green micaceous minerals which are 
hydrous silicates of aluminum, magnesium and ferrous iron. The 
name was given by A. G. Werner in 1798, from 
green stone.^’ Several species and many rather ill-defined va- 
rieties have been described, but they are difficult to recognize. 
Like the micas, the chlorites (or hydromicas) are monoclinic 
in crystallization and have a perfect cleavage parallel to the llat 
face of the scales and plates. The cleavage, however, is not quite 
so prominent as in the micas, and the cleavage flakes though 
pliable are not clastic. 

The chlorites usually occur as soft (H.-2-3), scaly aggregates 
of a dark-green colour. They vary in specific gravity betv^een 2 6 
and 3.0, according to the amount of iron present. Well-developed 
crystals are met with only in the species clinochlore and penninite; 
those of the former are six-sided plates and are optically biaxial, 
while those of the latter have the form of acute rhombohedra and 
are usually optically uniaxial. The species prochlorite and 
corundophilite also occur as more or less distinct six-sided 
These four better-crystallized species were gruuped 
G. Tschermak as orthochlorites, the finely scaly and indistinctly 
IS being grouped by the same author as leptochlontc^ 

L^nemicaiiy, the chlorites are distinguished from the y 
the presence of a considerable amount of water (about ij 
and by not containing alkalies; from the soft, scaly, miucral * 
they ffiffer in containing aluminum (about 20%) as an essen 
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(oimtituent. The magnesia (up to 36%) is often in part replaced 
l,y ferrous oxide (up to 30%), and the alumina to a lesser extent 
j,y ferric oxide; alumina may also be partly replaced by chromic 
as in the rose-red varieties kammererite and kotschubeite. 
j'he chlorites usually occur as alteration products of other 
piiiierals, such as pyroxene, amphibole, biotite, garnet, etc., often 
oniirring as pseudomorphs after these, or as earthy material 
jiilinc cavities in igneous rocks comjjoscd of these minerals. 
M.iny altered igneous rocks owe their green colour to the presence 
(;i secondary chlorite. Chlorite is also an important constituent 
oi many schistose rocks and phyllites. and of chlorite-schist it is 
the only essential constituent. (L. J. S.) 

CHLOROFORM (TRicnLOR«)METHANE. CllCI;i) is the mo.st 
jw)tcnt and mo.st rapidly acting of the volatile anaesthetics. It is 
a dear, colourless, noninflammable, sweet -smelling fluid wilh a 
pleasant but burning taste; molecular weight 119.5; boiling point 
01 ' C. (142® F.), specific gravity of the fluid 1.476 and specific 
jrnivity of the vapour 4.1. It is manufactured by chlorination of 
aliohnl or acetone in an alkaline solution. When heated in air or 
(‘\[t()sed to light it ran eventually form phosgene (COCl^). a 
pi» sonous gas, and it is decomposed by alkali to formate, a rela- 
tively harmless salt. Chloroform dissolves in 210 volumes of 
\\aier, iind it is miscible with alcohol, ether, benzene and w’ith fixed 
aiul vol.itile oils. 

]i was prepared in 1831 simultaneously by Samuel Guthrie in the 
t'liiied States. J. von Liebig in Germany and E. Soiibeiran in 
T r:m«'e. Sir James Young Simpson of Edinburgh first u.^cd it as an 
niun St hetic in 1847. Chloroform anaesthesia was used extensively, 
p.ir!i( ularly in obstetrics, but fell into disrepute because of its 
d.iimiTS. Because of its extreme potency overdosage may easily 
oidir, resulting in damage to the heart < depression of the my- 
jir idium. arrythmia, tachycardia, ventricular fil>rillalion) and to 
du* liver (immediate or delayed degeneration ). The Idood pressure 
m:.y tall liecausc of decrcase<l tone in the t»eripheral blood vessels. 
It IS more often administered by dropiiing it upon an open mask 
or l\v blowing the vapour into the airway. 

R. Waters et al. re-evaluated chloroform anaesthesia and showed 
thill the toxicity of chloroform relative to the anaesthetic dose is 
nut greater than that of most other anaesthetics, though overdose 
and sudden changes in concentration are more difficult to avoid 
hdiiLiM' of its potency. Inadequate oxygenation and accumulation 
oi carbon dioxide cau.sed either by depression of the respiration 
ur rcl»rcathing of the same atmosphere under the mask are respon- 
siidr for the majority of complications. 

t'orrectly used there still remained indications for chloroform 
aiKif^thcsia; e,g., in obstetrics, in warm climates and in circum- 
es where there would be a danger of explosion from other 
Where high temperature would evaporate ether too 
r.ipidly, chloroform is more useful becau.se of its higher boiling 
I’oint. A patient anaesthetized with chloroform recovers in \ hour 
to 2 hours. 

Aboul of the agent in the body is exhaled through the lungs 
'ihilf the rest is excreted in the urine and faeces. 

Ill anae.st hetic concentrations the vapour is not irritating to 
tilt* respiratory tract. Liquid chloroform is used as a counter- 
iiTitant or rubefacient in a number of liniments and ointments. 
Chluroiorm water U.S.P. is frequently used as a constituent of 
lougti medicines and sedatives and as a carminative. In in.stances 
here a higher concentration of chloroform is desired, chloroform 
•‘‘pirit N.F. is useful (85% to 91% alcohol by volume). 

(D. W. B.) 

. CHLOROMYCETIN (chemical name Chloramphenicol) 
an antibiotic substance originally obtained from cultures of the 
at^liiiomycete Streptomyces venezuelae and used in the treatment 
ui many infectious diseases. It was the first of the broad-spectrum 
antibiotics to be reported, being characterized and identified by 
P^nl R. Burkholder in 1947. 

f'heinical synthesis of the substance was reported in 1950, at 
^hich time the official name “chloramphenicol” was applied to the 

compound. 

( hloromycetin has been found to be effective against a wide va- 
rloty of infectious agents, including both gram-negative and gram- 


positive bacteria, certain rickettsiae, spirochaetes and viruses. It 
acts to inhibit the growth and multiplication of the microorganisms 
sensitive to it. Chloromycetin usually is given orally and is 
rapidly absorbed from the gastrointestinal tract, diffusing readily 
into the body tissues and fluids. 

Gastrointestinal disturbances and diarrhoea are not commonly 
seen following the administration of Chloromycetin, and, because 
of the rapid inactivation of the antibiotic in the digestive tract, 
little inhibition of the normal bacterial flora of the large bowel 
is observed. 

In rare instances, the administration of Chloromycetin has been 
complicated by the development of an aplastic anaemia due to 
depres.sion of the bone marrow by the drug. 

See II. Welch and C. N. Lewis, Antibiotic Therapy (Washington, 
1951: London, 195^). (T. W. L.) 

CHLORpPHYLL, CHEMISTRY OF. The green pig- 
ment which is present in leaves and algae is known as chlorophyll. 
AUemp)ts lu prepare the colouring matter of leaves in a pure form 
have sliown that it is not homogeneous. R. Willstiitter was able 
to separate it into four c ompionents : two green one.s, chlorophylls 
a and b (Cr,.,Il7,.G:.N^Mg and Cr,.,H7,A;N^]Vlg) ; and two yellow 
ones, carotene (^C4oH.-,,;) and xanlhophyll (C4oII.'i«C)2). At the 
same time, he found that the ratio of the blue-green chlorophyll 
a to the yellow-green rhloropfliyll b h 3:1, while that of xantho- 
phyll to carotene is 2:1. The proportion of chlorophyll o-f-h 
to xanlhophyll |- carotene is about 3:1. 

Later work (V. Lubimenko. 1921; A. Stoll and E. Wiedemann, 
193S') showed that these pigments arc not present in the leaf in 
the free stale but are combined with a y^rotein in the form of 
chloroplastin. Consequently, they p)ass into ether from an aqueous 
solution of the leaf pigment only after splitting the organic com- 
plex (tailed “symplex” by Willstatter, 1934). Chloroplastin is 
decomposed not only by high concentrations of .salt but also by 
the presence of alcohol or acetone, so that the normal extraction 
process using these solvents liberates the individual pigments. 

The separation of the carotenoids and the chlorophylls is 
achieved by distribution betw^een suitable solvents, according to 
the method of Willstatter and Stoll (1913). Later, the technique 
of chromatographic analysis was employed to prepare the com- 
ponents in a pure state and to test their homogeneity. This led to 
preparations which careful spectrographic analyses proved to be 
of uniform composition (A. Winterstcin and G. Stein, 1934; G. 
Mackinney, 1940-42; F. P. Zscheile, 1934-43). The pure chloro- 
phylls arc dark-green amorphous waxes; crystalline derivatives can 
be obtained only by degradation and elimination of the phytol. 
The methods employed for the identification of the chlorophylls 
and for their quantitative determination are based upon character- 
istic absorption and fluorescence spectra (C. Dhere and 0 . Bier- 
macher, 1914-36; A. Hagenbach, F. Auerbacher and E. Wiede- 
mann, 1936; A. Stem and co-workers, 1936-38; F. P. Zscheile and 
D. G. Harris, 1943). In ether solution the absorption maxima 
correspond to the following wave lengths (A. Winterstein and 
G. Stein, 1933) : 

chlorophyll a: 663 623 607 577 534 507 494 432 m/i 

chlorophyll 6: 644 614 594 5^7 542 503 456 

The connection between fluorescence and the part played by 
chlorophyll in photosynthesis has been thoroughly investigated 
(J. Franck, 1935-42; A. Kautsky, 1932-39; E. W. McAlister, 
1937-41; E. C. Wassink, 1937-4^). 

The essential chemical properties of the chlorophylls and their 
most important derivatives will be discu.ssed in relation to the 
formula depicted for chlorophyll a. The characteristic features 
of the structure of chlorophyll are the porphin system, the mag- 
nesium atom with its complex linkage, and the phytyl radical (R. 
Willstatter and A. Stoll, I 9 i 3 )‘ 

The components of the porphin system were ascertained by 
Willstatter (1904-12) when he carried out his first work on the 
degradation of the chlorophylls. The nature of the z6-membered 
ring system, composed of four pyrrole rings linked by methine 
bridges (a- 5 ), was then elucidated by H. Fischer (1915-30), 
who confirmed the formula suggested by W. Kuester in 1912 for 
haemin. The stage of hydrogenation of the chlorophyll nucleus 
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STRUCTURES IS IHDICATED BY THE AREAS WITHIH THE DOTTED LIKES 

is that of the phorbins; i.e., dihydroporphyrins. The chlorophylls 
therefore contain two hydrogen atoms more than the porphynns, 
which possess the maximum possible number of double bonds m 

the ring system. . • i i u 

The structure of the porphin system and of the individual sub- 

stituents was established by H. Fischer by degradation reactions 
and by the syntheses of numerous iwrphyrins, including most oi 
those obtained by degradation of chlorophylls. 

The discovery that magnesium, bound in the form of a metamp 
complex, forms an essential component of the molecules of the 
natural chlorophylls caused great suninse at the time (R. Will- 
statter, 1904). and this type of magnesium linkage remained 
unique It may be that the magnesium has a share in the part 
played by chlorophyll in the assimilation process. The magnesium 
atom also constitutes a characteristic difference between the chloro- 
phylls and the blood pigment hacmin, which is an iron complex 
but otherwise possesses a similar structure, including a porphyrin 
system whose substituents agree closely with those of the chloro- 
phyll porphyrins. On treating the chlorophylls with acids the 
magnesium atom is easily split off, the colour then changing from 
pure green to brownish green. The magnesium can be replaced 
by copper, zinc or other metals. The corresponding copper com- 
plexes are stable and are used as industrial pigments; e.g., in the 

soap and cosmetic industries. , . i 1. , 1 

The structure of the simple unsaturated alcohol phytol, 
ConH.nO, was elucidated by F. G. Fischer (1928) by total syn- 
thesis, which showed it to be an isoprene derivative. It was 
subsequently demonstrated that phytol, as a structural com- 
ponent of vitamins E and Ki, is connected with special physiologi- 
cal functions: 


Clh 


CH, 


CH, 


CH, 


H,C— -CH— (CH,),— CH- - (CH,)i— C=CH— CHrf)H, 


Before discussing the individual reactions by which derivatives 
of chlorophyll may be formed, it should be mentioned that chloro- 
phyll b differs from chlorophyll a only in having an aldehyde group 
in posiUon 3 in ring II in place of a methyl group; t.e., it has an 
oxygen atom in place of two hydrogen atoms. Most reactions, 
therefore, follow the same course with both components, so that 
they can be discussed as one. 

Among the simple reactions which leave the phorbin system in- 
tact and do not alter the relative positions of the substituents, the 
action of the specific enzyme, chlorophyllase, and the reactions 
with dlute acids and alkalies (see table) are worthy of mention. 

In green leaves, chlorophyll is accompanied by the enzyme 
chlorophyllase, the quantity of which naturally varies according to 
the variety of plant. Its specific action is the removal of the 
phytyl group, which is replaced by water, methyl or ethyl alcohol 
to the nature of the medium present (R. Willstfitter 
and A. Stoll, 1910; C. Weast and G. Mackinney, 1940). In this 
way, chlorophyllides are produced, which still contain magnesium. 
The’reaction is reversible, since chloroi*yllase can also be used to 
introduce phytol (R. Willstattcr and A. Stoll, 1910), as well as 
other hi^r alcohols (H. Fischer, 1938), into the chlorophyU 


molecule. , . vi v 

Dilute acids split off the magnesium from (Alorophyll and 
chlorophyllides with the formation of phaeophytin ami the cor- 
responding phacophorbides, respectively. This ration is also 
reversible, since it is possible by means of the Gngnard reagent 
(R Willstatter and L. Forsdn, 1911) or magnesium alcoholate 
(A. Stoll and E. Wiedemann, 1933: H, Fischer, 1934) to reintro- 

duce the magnesium. . ■ . , v « 

By the action of hot alkalies, both the chlorophylls and die 
phaeophytins and phaeophorbides are converted into tricaiboxylic 
acids by saponification of the phytyl- and methylester groups and 
the cleavage of the carbocyclic side ring (C*-C.y). Thus, the 
chlorophylls yield the isochlorophyllins, which are converted by 
acidification into chlorin in the case of chlorophyll o, and into 
rhodin in the case of chlorophyll b, these end product being 
also obtained by the above reaction from the phaeophorbides and 
their esters. 

The determination of the structure of the chlorophylls and their 
primary derivatives was carried out by way of the related por- 
phyrins. These are obtained by degradation of the phorbins with 
alkali, or by treatment with hydrogen iodide. This reagent re- 
duces only the double bonds. During the subsequent working up, 
aerial oxidation takes place until the ring system is complctdy 
dehydrogenated. As will be described later, at the same time a 
vinyl group is converted to an ethyl group during the reductioi . 
It therefore follows that the most important phaeoporphyrins 
jthaeoporphyrin Or in the a series and phaeoporphyrin h# in the b 
series, formed in this way arc isomers of the phacophorbides u 
and b. The numerals added as subscripts indicate the number of 
oxygen atoms present. Phaeojmrphyrin Or still contains the carbo- 
cyclic side ring from C„ to C.^ which, as an acetoacetic ester 
group, is rcsfionsible for the ready transformation into the tn- 
carboxvlic acids chlorin and chloroporphyrin e„, respectively. 

In order to confirm this acetoacetic ester grouping, it was es- 
sential to demonstrate the presence of an enoliroble kelo group, 
which was achieved by the preparation of oxime and benzoyl 
derivatives of phaeophorbide 0. By oximation of phaeophorbide b 
it was possible to prove the presence of a further carbonyl group 
in addition to the keto group, so that a dioxime and two 
monoximes were obtained in this case (A. Stoll and E. Wiedemann, 

^^E^iolization in the carbocyclic side ring is also proved by the 
so-called phase test, which is characteristic of the intact chlo^ 
phyll molecule. On shaking an ethereal chlorophyU solution with 
concentrated alcoholic alkali, the green colour changes suddenly 
to brown, followed, after several minutes, by a return of «« g^ 
colour owing to hydrolysis of the carbocyclic ring. Oxidizec 
chlorophyll derivatives, which form even on sUnding in alcoholic 
solution, esjiecially on the alkaline side, no longer give the pnaie 
test and arc known as allomerized chlorophyU derivaUves and pur- 
purins (J. B. Conant, 1931-34; A. StoU and E. Wiedemann, 1932- 
3S; H. Fischer and co-workers, 1933)- 

The presence of the vinyl group in position 3 of the 'hloropny 
molecule was proved by hydrogenation and by a V. 

reaction (oxoreaction). Its position was confirmed by ehjnj" 
of the acetyl group thus produced and identification ot me 
suiting porphyrin (H. Fischer and co-workers, t 93 S)- ,. 

Ihe green compounds, the phorbins. to which the chlom^^s 
and their primary derivatives belong, arise from tte red po^ y 
by the reduction of one of the double bonds in the nude • . 

natural phorbins .are further characteri^ by to iiat 

vinyl group in place of to ethyl group in position 8 . Th 
to phorbins are dihydroporphyrins was proved by 0 o 
their copper complexes (H. Fischer and * ^’two 

Wenderoth, 1939; H. Gibian, 194a).. ^ fd- 

hydrogen atoms in positions 7 and 8 in to pyrrole ^ ^ 

lowed from to optical activity of chlorophyU Weeher and 

other asymmetric centres had been eliminated (H* ^ 

H. Wenderoth, 1940). The optical rotation in acetone is [a] 


— — afia* for chlorophyU a, and [n] * — *67* for 
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h (\. Stoll and E. Wiedemann, 1933). 

in principle, the conversion of porphyrins into green compounds 
tan Ilf achieved by hydrogenation. The main obstacles which have 
so tar prevented a total synthesis of the chlorophylls are the 
sr\tTity of the conditions which have to be employed and the 
simiilUincous reduction of the 2-vinyl group if previously intro- 
d'Ki'd. In the case of simple porphyrins, it has been possible to 
(‘H’ect the introduction of hydrogen in the required 7:8 position 
'A Treibs and E. Wiedemann, 1Q28; H. Fischer and H. Helbcrger, 
TO.'fK 11 . Fischer and H. Wenderoth, 1940). The introduction 
of fnaKuesium, of the phytyl and vinyl radicals and of the carbo- 
cy(’li( side ring has been carried out successfully. 

A" precursors of the chlorophylls in plants, protochlorophylls 
were found which are converted into chlorophylls on exposure to 
i\. A. Monteverde and V. Lubimenko, 1894-1913). It is 
probable that iliese protochlorophylls belong to the porphyrins but 
otherwise ixjssess the same structure as the chlorophylls (K. 
Wk. T(j28-3i; A. Scybold, 1937). 

A rhlorophyll derivative has been found in photosynthetic bac- 
t<‘ria and has been named bacteriochlorophyll (C. B. van Niel, 
Its structure can he derived from that of chlorophyll 
® I’y the addition of two H atoms to the double bond in ring II and 
by replacing the vinyl group in position 2 by an acetyl group (H. 
and co-workers, 1937-38). 

f-'ompared with the spectra of the chlorophylls, the absorption 
hands of bacteriochlorophyll are shifted into the infra-red (C. B. 
'"an \iel. T938). 

()iily brief reference can be made to the part played by the leaf 
P^Kinents in the assimilation of carbon dioxide without iscussing 
Ihe many theories relating to this phenomenon. An impiortant re- 
. is the conhrmation that the assimilatory quotient of the ex- 
Pjred oxN'gen to the assimilated carbon dioxi^ is always equal to i 
vVilisiattcr and A. Stoll, 1917). The separation of the chain 
° into individual stages, as was possible with other 

^tural chemical processes, had not been achieved by the 1950s. 
sfcp in this direction was indicated by the reduction of carbon 


dioxide by organic material in the absence of light whidi is ob- 
served in special cases with algae and bacteria (G. B. van Niel, 
I93 i~ 46; H. Gaffron, 1940). 

The function of chlorophyll in photosynthesis has been defined 
as that of an energy transformer or of an assimilatory ferment 
(R. Emerson, 1936; A. Stoll, 1936), 

The part played by carbon dioxide in photosynthesis was eluci- 
dated by use of radioactive carbon (Calvin and Benson, 1947). 

The combination of chlorophyll with protein in chloroplastin is 
of special significance for this function, since only as a result of 
this combination is chlorophyll able to remain resistant to light 
(Lubimenko, 1921). Chloroplastins from different plants are not 
identical. A characteristic of chloroplastin is its great tendency 
toward agglomeration, and even the smallest molecular weights 
measured by the ultracentrifuge on electrophoretically homo- 
geneous chloroplastin preparations run into .several millions (A. 
Stoll and E. Wiedemann, 1938-47). (A. Stl.) 

In the 1950S chlorophyll was exploited commercially as a de- 
odorant. It was incorporated into a variety of products, includ- 
ing tooth paste and dog food. 

CHLOROPICRIN, product of the distillation of bleaching 
powder with many nitro compounds (c.g., picric acid, nitrometh- 
ane), may l>e prepared also by the action of concentrated nitric 
acid on chloral or chloroform, or by the action of aqua regia 
{q.v,) upon almost any organic substance. The commonest 
method of preparation (A. W. von Hofmann, 1866) consists 
of adding a solution (saturated at 30** C.) of one part of picric 
acid to a imste of ten parts of bleaching powder and water. A vio- 
lent reaction occurs and chloropiciin (nitrochloroform, tricUoro- 
nitromethane), NO^.CCis, distils over, generoQy without external 
heating. It is a colourless liquid of boiling point zi2^ C. and of 
specific gravity 1.692. It is almost insoluble in water but is 
readily soluble in alcohol; it has a sharp smell, and its vapour 
powerfully affects the eyes. Chloropicrin has been employed in 
chemical warfare (q.v.) as a lachrymatory, irritant and lethal 
agent. High concentrations of this chemical cause fatal lung in- 
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juries and death may ensue from exposure to its action even at 
low concentrations. 

CHLOROPLAST, the botanical name for that structure in 
the plant cell which carries the green pigment, chlorophyll (see 
Chlorophyll, Chemistry op; Leap; Plants and Plant 
S(TENCL). 

CHLOROSIS, the botanical term for loss of colour in a plant- 
organ, a sign of disease; also in medicine, a form of anaemia 
CHMIELNICKI, BOGDAN (c. 1593-1657), hetman of the 
Cossacks, but a Pole by descent, was bom near Chigirin in the 
Ukraine. After serving with the Cossacks in the Ukraine cam- 
paign in 1646, against the Turks, he suffered Polish persecution as 
a royalist and a Cossack, and he fled to the Cossack settlements 
on the Lower Dnieper. On April it, 1648, at an assembly of the 
Zaporozhians (.vec F’oland: History), he declared his intention of 
lighting the Poles and was elected ataman. As a result of his vic- 
tories at Zhovti Vody and Kruta Balka in May the serfs rose. 
Throughout the Ukraine the Polish gentry and the Jesuits wxre 
hunted down and slain. The rebels swarmed over the palatinates 
of Volhynia and Podolia, and Chmielnicki routed the Poles at 
Pilawce (Sept. 23). In June 1649 he entered Kiev, where he per- 
mitted the committal of atrocities on the Jews and Roman 
Catholics. His extravagant demands at the peace congress at 
Pcrcyaslavl led to the renewal of war, which was ended by the 
compact of Zborow. Chmielnicki was recognized as a semi-inde- 
pendent prince of the Ukraine. His attempt to carve a principal- 
ity for his son out of Moldavia led to the third outbreak of war 
in 1651. At Beresteezko (July 1, 1651) Chmielnicki was de- 
feated. In 1652 he sent an embassy to the Tsar asking for 
Russia’s alliance, and in 1654 took an oath of allegiance to him. 
All hope of an independent Cossack state was thus at an end. 
Chmielnicki died on Aug. 7, 1657. 

See P. Kullsh, On the Defection of Malo-Russia from Poland (Rus.) 
(Moscow, 1890) ; S. M. Solovev, History of Russia, vol. x. (Rus.) 
(Moscow, 1857, etc.) ; R. N. Bain, The First Romanovs, ch. iii.- 4 v. 

^T^OATE, JOSEPH HODGES (1832-1917), U.S. lawyer 
and diplomat, was bom at Salem, Mass., on Jan. 24, 1832. 
He was the son of Dr. George Choate, a physician of considerable 
note. He was admitted to the bar in 1855 and in 1856 began prac- 
tice in New York city. Choate was associated with many of the 
most famous litigations in American legal history, including the 
Tilden, A. T. Stewart and Stanford will cases, the Kansas pro- 
hibition cases, the Chinese exclusion cases, the Maynard election 
returns case and the income tax suit. In 1871 he became a mem- 
ber of the “Committee of Seventy” in New York city, which was 
instrumental in breaking up the “Tweed Ring.” His greatest 
reputation was won, perhaps, in cross-examination. In politics 
he allied himself with the Republican party on its organization, 
being a frequent speaker in presidential campaigns, beginning with 
that of 1856. He never held political office but he was ambassador 
to Great Britain from 1899 to 1905. In England he won great 
personal popularity, and accomplished much in fostering the good 
relations of the two great English-speaking powers. He was one of 
the representatives of the U.S. at the second peace congress at 
The Hague in 1907. Upon the outbreak of World War I he ar- 
dently supported the British and Allied cause and severely criti- 
cized President Wilson’s hesitation to recommend America’s im- 
mediate co-operation, but shortly before his death retracted his 
criticism. He died in New York on May 14, 1917. Among his 
last works were Altraham Lincoln and Other Addresses in Eng^ 
Umd (1910) and American Addresses (1911). 

See The Choate Story Book (1903) ; T. G. Strong, Joseph Choate, 
New Englander, New Yorker, Lawyer, Ambassador (1917) ; Joseph 
Choate, a Great Ambassador (1918) ; Edward Sandford Martin, The 
Life of Joseph H. Choate (1930) ; Arguments and Addresses of 
Joseph Hodges Choate, edit. Fr^erick C. Hicks (1926). 

CHOATE, RUFUS (1799-1859), U.S. lawyer and orator, 
was bom at Ipswich (Mass.) on Oct. x, 1799. He graduated at 
Dartmouth college in 1819 and spent a year in the law school 
of Harvard university. He was admitted to the Massachusetts 
bar in 1823 and practised for five years, during which time he 
served in the Massachusetts house of representatives (1825-26) 
and in the state senate (1827). In 1830 he was elected to con- 


gress as a Whig from the Salem district, and in 1832 was re- 
elected. Inx84i he succeeded Daniel Webster in the U.S. Senate 
where he made a series of brilliant speeches on the tariff, the Orel 
gon boundary, in favour of the Fiscal Bank act, and in opposition 
to the annexation of Texas. On Webster’s reelection to the 
senate, Choate resumed (1845) his law practice, which no amount 
of urging could ever persuade him to abandon for public ofhee 
save for a short term as attorney general of Massachusetts in 
1853-54- He died July 13, 1859, at Halifax, Nova Scotia, whHe 
he was en route to Europe. 

His Works (edited with a memoir by S. G* Brown) were published 
in 2 vol. in 1862. The Memoir was afterwards published sepuratclv 
(1870), See also E. G. Parker’s Rendmscences of Rufus Choau 
(i860) ; £. P. Whipple's Some Recollections of Rufus Choate (1870) • 
and the Albany Law Review (1877-78). ' 

CHOBE, a large western affluent of the middle Zambezi 
The river was discovered by David Livingstone in 1851, and to 
him was known as the Chobe. It is also called the Linyante and 
the Kwando, the last name being that commonly used. 

CHOCOAN, an independent linguistic stock of South Ameri- 
can Indians, so called from the Chocos, who are the best kno\M) 
of its tribes. At the time of the first appearance of Europeans the 
Chocoan tribes seem to have held a large region in northwestern 
Colombia and southeastern Panami. They were one of the iew 
South American peoples who lived in pile dwellings. The Choeqan 
tribes were skilful canoemcn, having large canoes which tlivy 
used in trade. Andagoya in 1522 heard the first rumours of the 
Inca empire from the coastal tribes of this stock, and from a dif- 
trict called Biru near the mouth of the San Juan the name Peru k 
supposed to have been derived. The Chocoan tribes survive toda}* 
in considerable numbers but are very little known. They were 
described at the period of the conquest as a warlike people, living 
mainly by bunting and fishing and on wild vegetable products. 
They had an abundance of gold, which they traded with the 
Chlbchan (q>v,) tribes to the east. They used poisoned arrows 
and also the blow-gun, which was of the two-piecc type. They 
wore little or no clothing and lived communally in large houses 
of thatch, set on very high piles or sometimes in trees. 

See P. Simon, Noticias historiales de ku Conquistas de Tirrra Firm 
en las Indias Occidentales (Bogota, 2882); W. Lehmann, Zentrd 
Amerika 1020). 

CHOCOLATE, a preparation of the cacao bean and sugar, 
usually flavoured, and either used as a food or mixed ^vith hot 
water and milk as a drink. It is also widely used to flavour other 
types of food such as ice cream, bakery products and candy. 
Cocoa and chocolate for eating are comparatively modem jnep- 
arations, whereas drinking chocolate, of a sort, has been known 
to Europeans since the discovery of America. The original of 
the modem chocolate was chocolatl, a frothy beverage taken cold 
and held in high esteem in Mexico by the Aztecs. As chocolatl 
apparently consisted simply of the roasted and ground cacao 
bean flavoured with peppers and other spices, it was both bitter 
and pungent. The Spaniards greatly improved it by adding sugar 
and guarded the secret of its preparation for nearly a century, 
w'hen it became known in Italy, Germany and France. In 1657 
a Frenchman opened a shop in London, at which solid chocolate 
for making the beverage could be purchased at los. to 15^', ^ 
pound. At this price, only the wealthy could afford to drink it; 
hence the appearance in London, Amsterdam and other European 
capitals of the fashionable chocolate houses, some of wWch de- 
veloped later into famous clubs. About 1700 the E^lish 
proved chocolate by the addition of milk. The reduction of the 
cost of the beverage was hampered in Great Britain by the im- 
position of high import duties on the raw cacao bean, and it ^ 
not until 1853, when Gladstone lowered the duty to a uniio 
rate of id, a lb., that chocolate became popular. . . p .. 

Cakes of chocolate are still the accepted material m Fran 
from which to prepare a cacao beverage, but 
powder has for many years been more generally used. While 
use of chocolate for drinking has declined, the amount of c 0 
late eaten has greatly increased. , , i,*- 

Method of Manufacture^— -In the manufacture of 
cocoa beans are first cleaned to remove stones, dirt ^ 
foreign matter and then roasted. The roasting process oc 
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flavour, colour and serves to loosen the kernel or nib from the 
shell. Beans are then cracked and the shell is removed by a win- 
nowing process. The nibs are generally ground through stone 
mills. During the grinding the heat of friction melts the cocoa 
butter present, and the resulting product comes from the mills 
hi liquid form. It is known in the trade as “chocolate liquor.” 
Tins liquor can then be cooled and moulded into cakes for use in 
oth(‘r branches of the food industry or can be given further proc- 
essing to prepare sweet chocolate, milk chocolate or cocoa powder. 
The U.S. standard for chocolate liquor calls for a minimum of 
50*:;. fat and a maximum of 8% ash, and 7% crude fibre on a 
fat. and moisturc-frec basis. The ash and fibre limits are intended 
to prevent adulteration with shells. 

In the manufacture of sweet chocolate, granulated or pulverized 
sugar i.s mixed with the chocolate liquor and the r(?sulting paste 
is ground by passing it over steel roll refiners. As the addition of 
buear reduces the over-all fat content, additional cocoa butter 
niu.'^i be supplied to the mix to maintain sufficient fat to permit 
furilicr processing and moulding. A typical sweet chocolate con- 
lain.s ^2% chocolate liquor, 42% sugar and 16% added cocoa 
butter. The finer qualities of sweet chocolate are further proc- 
ei.Mil to improve and develop their flavour in machines known 
as “('onges.” This processing may take up to 96 hours. After the 
pnui'ssing, the sweet chocolate is cooled and moulded into cakes 
for use by the candy industry as a coating for centres or it may 
be (list directly into small bars suitable for eating. 

Milk chocolate is sweet chocolate in which the flavour has 
been modified by the addition of whole milk solids. The U.S. 
si.inilird rails for a minimum of 12% whole milk solids, but most 
gofxl quality chocolates may contain as much as 20 to 22% 
whole milk solids. 

The cocoa butter required for the manufacture of sw’cct choco- 
Liie is obtained by pressing chocolate liquor. 

Sweet chocolate in block form is recognized as a compact 
rjul valuable foodstuff. Blocks or bars are sold plain and in com- 
itination with nuts and fruits. During World War II, the high 
food value of chocolate was recognized through its use by the 
armit^s as an emergency ration, and at sea as a lifeboat ration. 
Ii is unique among foo^ because of its high calorific value com- 
hiiK'd with small bulk. 

Ilecause of shipping shortages in World War II, it w^as ra- 
tioned in Great Britain and the United States. The method em- 
l»lo>ed in the U.S. was to limit the quantity which manufactur- 
ers ( ould grind to a fraction of the amount which the same man- 
liuuturcr hud ground in 1941. This fraction was changed from 
time 10 time as was found necessary to maintain a reserve stock 
of cuioa beans in the U.S. 


Chocolates or Chocolate-covered Confectionery* — Choco- 
late is used for covering all manner of confections. It is prepared 
I'v the methods outlined above, but more cocoa butter is added 
to ni:ike it flow readily. The best work is done by hand: the va- 
nilla creme, caramel or other confection is laid on a fork and 
>li[>|H‘(l beneath the molten chocolate and then turned on to a 


duct of piajxjr. A mechanical coverer or “enrober” invented in 
IS much used; in this machine the crimes move on a woven wire 
wt through a cascade of liquid chocolate. 

Production of Chocolate and Cocoa Trades*— According to 
tl«<* I nited States biennial census of manufactures of 1940 the total 
values of products of manufactures of chocolate and cocoa was $99»- 
Of this amount, ?39i5i6,767 represented the value of 216,- 
lb. of chocolate (not including chocolate coatings) ; $32,194,541 
fhe value of 339,530,664 lb. of chocolate coatings; $i3,iq9>9^5 the 
value of 153440,919 lb. of powdered cocoa; $6,880433 the value of 
57.20s. 043 lb. of cocoa butter; and $1,159,041 the value of other 
Pf'^ducts, chiefly chocolate and cocoa specialties. In the 39 reporting 
vi'iahlishments there were 6464 wage earners, who received $7,7it|ia9 
in wanes. During the calendar year ending Dec. 31, i939» the united 
plates imported S45Pio,374 lb. of raw cocoa, valued at $28,547i394J o* 
prepared cocoa (not including confectionery), 3,587,000 lb., valued at 
54.p,ooo. nbe United Kingdom imported i47>^98 tons of raw wcoa 
^allied at $16,076,7x4 In 1938, of which 78,130 tons were retained for 
Dome consump^n. For the general facts of the industry, see Cocoa ; 

t-0Nn.CTlONERY MANOrACTUUS. . -r XT tJ 

hiiJLiocRAPHY.— dise for cacao cultivation: J. H. Hart, Cacao 
<‘9n) and C. J. J. vm Hall, Cocoa (1914)- For chemistry and 
•"“nufacture see: R. Whymper, Cocoa and Chocolate (igai). A 
popular work on cultivation and manufacture is A. W. Knapp. Cocoa 


and Chocolate (1930). On pp. 191-203 is a full bibliography. 

(A. W. Kn.; X.) 

CHOCTAW, a prominent tribe in southern Mississippi, of 
Muskogi stock {see Muskogian Indians). Their name is appar- 
ently a corruption of the Spanish chato, flattened, which referred 
to their practice of. flattening the heads of male infants. They 
fanned intensively. The Choctaws were allies of the French, ene- 
mies of the British and of most of the Muskogians. In the later 
1 8th century they began drifting west of the Mississippi, and 
about 1832 the majority moved to what is now eastern Oklahoma, 
where they remained self-governing and semi-civilized until their 
absorption into American citizenship in 1906. They number about 
17,500 exclusive of Negro freedmen included in the “nation,” but 
include many of mixed blood; the original population seems to 
have been only slightly larger. 

CHODKIEWICZ, JAN KAROL (1560-1621), Polish gen- 
eral. In 1599 he was appointed starosta of Samogitia, and in 1600 
acting commandcr-in-chief of Lithuania. In the war against Swe- 
den for the posses.sion of Livonia he repulsed the duke of Suder- 
mania, afterwards Charles IX, from Riga, and in 1604 captured 
Dorpat. At Kirkholm (Aug. 27, 1605) he annihilated a large 
Swedish army; but he was hampered always by the Polish diet 
which denied him adequate supplies, and after helping to defeat 
the rebels in Poland and to relieve Riga when the Swedes again 
invaded Livonia, he was sent against Moscow with an army which 
mutinied for lack of pay and was compelled to retreat to Smo- 
lensk. On being reinforced by Prince Wladislaus, however, he took 
the fortress of Drohobu in 1617, and on the conclusion of the 
Muscovite war by the treaty of Deulina he was sent to defend the 
southern frontier against the Turks. He died on Sept. 24, 1621, 
after forcing the Ottoman army to raise the siege of Khotin. 

See Adam Stanislaw Naruszewicz, Life of 7. X. Chodkiewkz (Pol.) 
4th cd. (Cracow, 1857-58) ; Lukasz Golebiowski, The Moral Side of 
/. X. Chodkiewicz as indicated by his Letters (Pol.) (Warsaw, 1854). 

CHODOWIECKI, DANIEL NICOLAS (1726-1801), 
German genre painter and engraver of Polish descent, was bom 
at Danzig on Oct. 13, 1726, and died at Berlin on Feb. 7, 1801. 
He began engraving in 1758. After designing and engraving sev- 
eral subjects from the story of the Seven Years* War, Chodo- 
wiecki produced the famous “History of the Life of Jesus Christ,” 
a set of admirably painted miniatures, which made him popular 
at once. F'ew books were published in Prussia for some year.*: 
without plate or vignette by Chodowiecki. The catalogue of his 
works (Berlin, 1814) includes over 3,000 items, the most famous 
being the picture of “Jean Calas and his Family.” He became 
director of the Berlin Academy in 1797. The title of the German 
Hogarth was disclaimed by Chodowiecki himself. He actually had 
only one point in common with Hogarth — ^the practice of repre- 
senting actual life and manners. 

See Von Oettingen, Daniel Chodowiecki (1895). 

CHOERILUS. (i) An Athenian tragic poet, who exhibited 
plays as early as 524 B.c. He was said to have competed with 
Aeschylus. Pratinas, and even Sophocles. According to F. G. 
Welcker, however, tlie rival of Sophocles was a son of Choerilus, 
who bore the same name. Suidas states that Choerilus wrote 150 
tragedies and gained the prize 13 times. His works are all lost; 
only Pausanias (i, 14) mentions a play by him entitled Ahpe, 
Choerilus was also said to have introduced considerable improve- 
ments in theatrical masks and costumes. 

See A. Nauck, Tragicorum Graecorum Fragmenta (1889); F. G. 
Welcker, Die griechischen Tragddien, pp. 18, 892. 

(2) An epic poet of Samos who flourished at the end of the 
5th century b.c. After the fall of Athens he settled at the court 
of Archelaus, king of Macedonia, where he was the associate of 
Agathon, Melanippides and Plato, the comic poet. The only 
work that can with certainty be attributed to him is the Hcpo’ijls 
or ncp(riic&, a history of the struggle of the Greeks ag^nst Per- 
sia. The treatment of contemporary events was a new departure 
in epic; he apologizes in the introductory verses (preserved in 
the scholiast on Aristotle, Rhetoric, iii, 14). The Per sets was at 
first successful, but later critics reversed this favourable judg- 
ment. Aristotle {Topica, viii, I) calls Choerilus’s comparisons far- 
fetched and obscure, and the Alexandrians displaced him by Anti- 
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machus in the canon of epic poeti. 

G Kii^, CweofUM L (1877) ; for uothcr view 

of bis idatiou with Herodotus see Mfider fat KUo (1907), 39-44- 

(3) An epic poet of lams in Caria, who lived in the 4th century 
B.C. He accompuiied Alexander the Great on his ram pai gne as 
courl'Pont. He is well known from the passages in Horace (Bpis- 
des, ii- * 3 *t PoStieUp 3 S 7 )i according to which he received 
a piece of gold for every good verse he wrote in honour of the 
jerds of his master. 

See G. Kinkel, Bpkorum Graeeorum Pragmenta, 1 . (1877) ; A. F. 
Nakc, De Ckoerili Sam& Aetate VOa et Poesi alHsque Choeritts (1817), 
where the above poets are carefully distinguished; and the articles in 
Pauly-Wissowa’s RealencyUopSdU, iiL a (1899). ™c es m 

CHOEROBOSCX 7 & GEORGroS, also called Chakto- 
PHYLAX (c. A.D. 6o ), (feacon and professor at the oecumenical 
school at Constantinople. A course of his lectures on grammar 
has come down to us in the shape of notes taken by his pupils. He 
drew from the best authorities— Apollonius Dyscolus, Herodian, 
Orion, Theodosius of ^exandria. These lectures were much used 
by Constantine Lascaris in his Greek grammar and by Urban of 
Belluno (end of isth century). Other works: commentary on the 
canons of Theodosius on declension and conjugation, which 
is r.ttant; a treatise on orthography, of which a fragment (on 
quantity '1 has been preserved; a tract on prosody; commentaries 
on Hephaestion and Dionysius Thrax; and grammatical notes on 
tht* Psalms. 

Bibi K*GRAPnY.-“Sef A. Hilgard, Grammaiici Graeci, 5 v. (i 889-04) • 
containing the text of the commentary on Theodosius and a ft^ 
account of the life and writings of Choeroboscus ; L. Kohn in Pauly- 
Wuibfiwa’s Realcncyklopddie, iii. 2 (1880) ; C. Krumhachcr» Geschichte 
di-r hyzantiniseken Literatur (1897) ; Reitzenstein, Etymologika^ 190, 
n. 4 

CHOIR9 the body of singers who perform the musical portion 
of the service in a church, or the place set apart for them (O.F. 
cuer from T-at. chorus, Fr. chocur). Any organized body of singers 
(nrforming full part choral works or oratorios is also called a 
choir. The word was originally applied to all the clergy taking 
purl in services of the church. 

In English cathedrals the choir is composed of men (vicars- 
chuial or lay clerks) and boys (choristers). They are divided 
into two sets, sitting on the north and south side of the chancel 
rci,i)ectively, called cantoris and decani from being on the same 
si'fr as the cantor (precentor) or the decanus (dean). Surpliced 
cho)vs of women have occasionally been introduced, notably in 
thi I'niud States and the British colonies, but the practice has 
no warrant of traditional usage. {See Vestments.) In England 
at the Reformation the choir services (Mattins, Evensong) re- 
pliivid the Mass as the principal popular ser\iccs, and, in general, 
op>> the choir vestments were retained in use. In the English 
caihfdrals the memliers of the choir often retain privileges remi- 
nisdiit of an earlier definite ecclesiastical status. 

In architecture, (1) any part of a church intended for choir 
Use, anci (2), more commonly, the eastern end of a church, almost 
synonymous with chancel ((/.v.). In developed churches of the 
[ninilie ages, the choir is just to the west of the altar rail, usually 
that and the crossing, although in some churches of Eng- 
Ud and Spain the space extends well into the nave {q.v,).^ In 
Some modern churches members of the choir are placed in a 
^esiem gallery ; in Non-conformist churches they arc frequently 
plai-td over and behind the pulpit. The choir stalls of Gothic 
thurches such as Amiens, Exeter, Lincoln arc works of great ricb- 
iiess. In the illustration, Figure A. is from Gardner, A Guide to 
Gothic Architecture, permission of the Cambridge Uni- 
Press; C. and N. are by permission from Sir Banister 
l^ltichcr, History of Architecture on the Comparative Method, 
1928 (Batsfotd); F. from Atkinson and Bagenal, Theory 
Ekments of Architecture, permission of Benn & Co.; L from 
^rienwell, Durham Cathedral, permission of Andrews & Co. {See 
Choral Singing; Festivals, Musical.) 
raoiSEUL, CESAR» Due de (1598-1675), Frrach mar- 
und Qipli.«natist, known for the best part of his life ^ the 
du Plessis-Praslin, came of the old French family of 
Clioistul, which arose in the valley of the Upper Mamc m the 


xoth century. Entering the army he took part in the sfege of 
La Rochelle, assisted to defend the island of R6 against the duke 
of Buckingham, and accompanied the French forces to Italy in 
1629. In 1630 he was appointed ambassador at the court of the 
duke of Savoy, and was engaged in diplomatic and administrative 
work m Italy till 1635, when war was declared between France 
and Spain. Plessis-Praslin distinguished himself in the Italian 
campaign which followed, and after further service in Italy he 
was made a marshal of France (1645). During the first War of 
the Fronde he assisted Conde in the brief siege of Paris; and in 
the second war, remaining loyal to the queen-regent and the court 
party, he defeated Turenne and the 2dlied Spaniards and rebels 
at Rethel (or Blanc-Champ) in 1650. He became minister of 
state in 1652, and in November 1665 was created due de Choiseul. 
He was concerned in some of the negotiations between Louis and 
Charles II. of England which led to the Treaty of Dover, and died 
in Paris on Dec. 23, 1675. 

CHOISEUL, BTIENNE FRANCOIS, Due oe (1719- 

1785), French statesman, was the eldest son of Francois Jose^ 
de Choiseul, marquis de Stainville (1700-1770), and bore in early 
life the title of comte dc Stainville. Bom on June 28, 1719, he 
entered the army, and during the War of the Austrian Succession 
served in Bohemia in 1741 and in Italy, where he distinguished 
himself at the battle of Coni, in 1744. From 1745 until 1748 he 
was with the army in the Low Countries, being present at the 
sieges of Mens, Charleroi, and Maestricht. He acquired a large 
fortune by his marriage in 1750 with a daughter of the marquis 
de Chatcl. 

Choiseul gained the favour of Madame de Pompadour, and 
was given the appointment of ambassador to Rome in 1753, where 
he was entrusted with the negotiations concerning the disturb- 
ances called forth by the hull Unigenitus. In 1757 his patroness 
obtained his transfer to Vienna, where he was instructed to ce- 
ment the new alliance between France and Austria. He then re- 
placed Antoine Louis Romll6 (1689-1761) as minister for foreign 
affairs, and therefore had the direction of French foreign policy 
during the Seven Years’ War. At this time he was made a peer 
of France and created due de Choiseul. Although from 1761 until 
1766 his cousin Cesar, due de Choiseul-Praslin, was minister for 
foreign affairs, yet Choi.seul continued to control the policy of 
France until 1770, and during this period held most of the other 
important offices of state. As the author of the ‘Tamily Com- 
pact” he sought to retrieve by an alhance with the Bourbon house 
of Spain the disastrous results of the alliance with Austria, but 
his action came too late. He reformed both the army and navy, 
and although too late to prevent the loss of Canada and India, 
he developed French colonics in the Antilles and San Domingo, 
and added Corsica and Lorraine to the crown of France. His 
management of home affairs in general satisfied the phUosophes, 
He allowed the publication of the Encyclopidie and procured the 
banishment of the Jesuits and the temporary abolition of the 
order by Pope Clement XIV. 

Choiseul’s fall was caused by his action towards the Jesuits, 
and by his support of their opponent La Cbalotais, and of the 
provincial parlements. After the death of Madame de Pompadour 
in 1764, his enemies, led by Madame du Barry and the chancellor 
Maupeou, were loo strong for him, and in 1770 he was ordered to 
xetire to his estate at Chantcloupe. Greatly to his disappointment 
Louis XVI. did not restore him to his former position, although 
the king recalled him to Paris in 1774, where be died on May 8, 

1785. 

Bibliography.— P. Calmettes, Choiseul et Voltaire (1902) ; G. Man- 
gras, Lc due et la duckesse de Choiseul (1902) and La disgrace du due 
et de la duckesse de Choiseul (1903) ; Memoires du due de Choiseul, 
ed. F. Calmettes (1904); A. Bourguct, Le due de Choiseul et PalUance 
espagnal (1906) and Etudes sur la politique Itrangire du due de 
Choiseul (1907), See also Cambridge Modern History, Bk. vL 

CHOISY, FRANCOIS TIMOLEON, Abb£ de (1644- 
1724), French author, was bom in Paris on Aug. 16, 1644, and 
died in Paris on Oct. 2, 1724. His father was attached to the house- 
hold of the duke of Orleans, and the lad became famous in court 
circles for his extravagance, his adoption of female dress and his 
numberless intrigues. He had been i^e an abb6 in his childhood. 
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and poverty drove him to live on his benefice at Sainte-Seine in 
Burgundy, where he found a kindred spirit in Bussy-Rabutin. He 
visited Rome in the suite of the cardinal de Bouillon in 1676, and 
shortly afterwards a serious illness brought about a sudden con- 
version. In 1685 he accompanied the chevalier de Chaumont on a 
mission to Siam. He was ordained priest, and received various 
ecclesiastical preferments. He wrote voluminous historical works, 
but is remembered by his gossiping Mdmoires (i737), which con- 
tain remarkably exact portraits of his contemporaries, although 
he has otherwise small pretensions to historical accuracy. 

The Mitnoires passed through many editions, and were edited in 
1888 by M. de Lescure. Some admirable letters of Choisy arc in- 
cluded in the correspondence of Bussy-Rabutin. Choisy is said to 
have burnt some of his indiscreet revelations, but left a considerable 
quantity of unpublished ms. Part of this material, givinfi; an account 
of his adventures as a woman, was surreptitiously used in an anony- 
mous Histoire de madame la comtesse de Barres (Antwcip, i735)> and 
again with much editing in the Vie de Af. Vabbi de Choisy (Lausanne 
and Geneva, 1742), ascribed by Paul Lacroix to Lenglet Dufresnoy; 
the text was finally edited (1870) by Lacroix as Aventures de Vabbi 
de Choisy. See also Sainte-Beuve, Causeries du lundi, vol. iii. 

CHOKE BORE, the bore of a gim narrowed at the muzzle to 
concentrate the shot. 

CHOKE-DAMP, also known as “black-damp” and “stythe,” 
is a mixture of carbon dioxide and nitrogen, pure choke-damp 
according to Dr. J. Haldane, containing about 13% of the former 
and 87% of the latter; but probably the relative proportions arc 
variable. Choke-damp, which in this connection is more frequently 
known as “stythe,” is found in old, abandoned, or worked portions 
of the mines — especially wet mines — ^where the ventilation is 
stagnant, and on the occasion of a fall in the atmospheric pressure 
emerges from the “wastes” (“goaves”) and makes its ap|)earance 
in the workings, and, being heavier than air, lies along the floor of 
the mine gradually ascending as it increases in volume. 

Choke-damp is the result of the absorption of the oxygen in the 
air by the coal substance in the mine and the formation of carbon 
dioxide in the process; it is also produced by the decay of timber, 
the breathing of men and animals, the burning of lamps and 
candles, and the firing of explosives. Spontaneous combustion, or 
self-healing of coal, which is a characteristic of some coal mines, 
is merely the rapid absorption of oxygen by the coal, which pro- 
duces carbon dioxide and carbon monoxide in the process. 

Carbon monoxide is known to miners as “white-damp” but is 
present only in minute quantities in the mine. It is the result of 
incomplete combustion, may be caused by the exploding of gun- 
powder and other explosives, and is always present in the “after- 
damp” resulting from an explosion of fire-damp or of coal dust. 

Whereas carbon dioxide, if present in sufficient quantity, ex- 
tinguishes light and life mainly by suffocation, carbon monoxide, 
if present in the air to an extent greater than 1%, can be detected 
by a cap on the ordinary flame of a safety lamp. It is a virulent 
poison, its destructive effect being due to its action on the haemo- 
globin of the blood with which it chemically combines, robbing the 
body of its oxygen. But haemoglobin when saturated with cartK)n- 
monoxide cannot take up oxygen. An atmosphere containing as 
low as 0*2% of the dangerous gas will cau.se in time complete 
helplessness and loss of consciousness. An analysis of after-damp 
made by Dr. Bedson after the Usworth explosion (County Dur- 


ham) in 1885 showed it to contain — 

% 

Carbon dioxide (CO,) 4-54 

Carbon monoxide (CO) 2*48 

Methane (CH 4 the chief constituent of fire-damp) 8*68 

Oxygen 7-23 

Nitrogen 76*80 

Analyses of after-damp by Mr. W. I. Orsman in 1892 showed 
It to be composed of — 

% 

Oxygen 3.9 

Nitrogen 75.9 

Carbon dioxide 12*1 

Carbon monoxide 8*i 


The bodies of persons killed by after-damp in which carbon 
monoxide was the fatal agent, present a pink and healthy look due 


entirely to its coloration effect, and rigor mortis is not present 

(R.R.) 

CHOKING, the obstruction of a passage. In animals chok- 
ing is the interference with breathing caused by obstruction or 
compression of the larynx, windpipe or other respiratory passages 
and may lead to suffocation (see Tracheotomy). In electririty 
a o/ioking coil is designed so that it will pass alternating currents 
of low but not of high frequencies (see Radio Receiver). 

In internal combustion engines (q.v.) a choke lube is a con- 
striction in a pipe, which increases the velocity of the fluid in 
neighbourhood and thus reduces the pressure (see llwmm, 
CHANics: Hydrodynamics) \ this results in the liquid from the 
carburettor being sucked into the tube. 

CHOLAS, a Hindu dynasty which became the parninoniit 
power in southern India toward the end of the loth century ad. 
From the 3rd century to the 9th Chula hi.story is obscure. ‘\\ 
Purananurn, one of the eight major anthologies of the cMrly 
Tamil cUis.sics, contains the names of a number of Chola king! 
of whom Karikala was the most famous; but in the absenrr oi 
inscriptions their chronology is merely conjectural, 'rhcie is 
apparently no truth in the legend that Karikala invaded 
and transported thousands of its inhabitants lo work a.*» sl.ivi> on 
the banks of the Cauvery. The fir.«Jt ruler for whom Uio.l* L, 
definite historical evidence is Vijayalaya (r. 836-8/0). 
his son Adltya 1 (r. 870-907) the Pallavas were defeated and ilie 
Chola dominions extended until they bordered on tho.*.e of die 
Rashtrakulas of the Deccan. 'Ihe reign of his son Paiantaka I 
(907-953) saw a further extension of their power from il*e 
Velur river to Cape (.omorin, but toward the end of his day.s tht 
Chola kingdom was overrun by the Rashtrakutas under Kri hna 
III. With the accession of Rajaraja the Great, in 9S5, the (.‘Imlh 
regained their lost possessions and became the paramount 
in southern India. Rajaraja’s conquests ii\cluded the ('hiin .md 
Pandya country, Vengi and Kalinga. With the aid of a powcriiil 
fleet he annexed the Maidive Islands and conquered ('(•yIoii, 
destroying its ancient capital of Aniiradhapura. He was a s:um' 
builder of .stone temples to which the magnificent Siva lemiili; .it 
Tanjore still bears witne.ss. The Chola empire reached it-* 
greatest extent in the reign of his son Rajendra 1 (iOJ2-.t4). h 
is usually .suppo.sed that he reached the (Janges during one »l 
cx|jeditions, but the evidence of the Tiruvalangadu platen prove* 
that the expedition was undertaken by one of his generals arul lii.ji 
Rajendra himself never advanced beyond the Goda\';iri. To 
celebrate this achievement he assumed the title of Gangjikiindi 
and built a new capital city, Gangaikondacholapuram, to tlu- 
northeast of Tanjore. Modern scholarship inclines lo the hclicf 
that he undertook a naval expedition against the Sailciulra cmiiirr 
of Srivijaya and its dependencies in the Malay peninsuLi and 
archipelago, but there is no evidence that any territory was amiewd 
to the Chola empire. (For the identification of Kadaram with the 
kingdom of Palembang in Sumatra sec G. Coed^s, “Le Royaumedc 
Crivijaya,” Bulletin de VAcole Frangaise d*Extrimc*()rwit, \^)l 
xviii [Paris, 1918I). His son Rajadhiraja had to wage continual 
wars against neighbouring princes who were anxious to^ wipe out 
the humiliation they had suffered at the hands of the ChuKis: h^ 
was killed in 1052 at the battle of Koppam on the banks oi the 
Tungahhadra. In 1070 the direct Chola line appear.** to h:l^t 
become extinct and under Kulottunga I (1070-1120) the 
Chalukya and Chola kingdoms were united. The empire 
began to disintegrate; Ceylon recovered its independence -ini 
Gangavadi was lost to the rising power of the Hoy.salas of 
By the year 1267 the Chola empire had ceased to exist, and ^ 
not until the end of the 14th century that its place was taken jy 
the mighty Hindu empire of Vijayanagar. ^ , , 

Chola administration was well organized, especially m 
sphere of local government. ^ .j^ 

There were two types of village assemblies, a general ^ 
of the whole village known as the iir, and the sabha wnic 
composed entirely of Brahmans. 

See K. A. N. Sa-stri, The Colas, 3 vol. (Madras, J/T/ra 

la Vallw Poussin, Dynasties et histoire de VInde ^ 

jusqu*aux invasions musulmanes (Paris, 1935 )- 
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CHOLERA is a term that has been applied to a wide variety of 
acute diarrhoeal diseases of short duration. Cholera no.stra, 
simple cholera, European cholera, British cholera and cholera 
infantum or summer diarrhoea of infants arc relatively mild 
enteric diseases characterized by sudden onset, acute diarrhoea 
sometimes accompanied by vomiting, low fatality and recovery 
in one to five days. These diseases are of diverse, and in many 
in^ anccs uncertoin, aetiology. Known aetiologic agents include 
If paratyphoid bacilli {Salmonella), certain of the dysentery 
bacilli, especially the Sonne and Newcastle types, and some mem- 
\yvr^ of the genus Proteus. It is probable that certain of the lesser 
l^nown enteric bacilli, such as the paracolon bacilli, are causally 
associated with this kind of disease in man. In many instances 
these infectious agents are transmitted by food, and differentiation 
of lood-bome infections and food poisoning is not sharp; it is 
luti unlikely that in the past food poisoning such as that produced 
by ingestion of staphylococcal enterotoxin was cla.s.sed as simple 
tholera. The.se diseases arc, however, to be distinguished from 
the acute, specific and highly fatal infection with Vihrio cholerae 
l;no\\n as true cholera, Indian cholera or, most commonly, Asiatic 
(liolcni. In modern medical literature the generic use of the 
term cholera fell into disrepute, and came to refer almost in- 
w ri.ibly to Asiatic cholera. These enteric diseases of man are 
uMn l.it fd to fowl cholera, an epidemic haemorrhagic septicaemia 
of ihiikens cau.scd by the bacillus Pasteurella aviseptica, or to hog 
(hoJera which is of virus aetiology; man is not .susceptible to 
in KM tion with either of these agents. 

Historical. — References to acute, epidemic diarrhoeal disease 
arc mil uncommon in historical literature. As early as the 5th 
ccnuiry u.c. Thucydides described the occurrence of such a disease 
in \i liens, and the earliest report in the Indian literature of what 
n’.:i\ iMve been cholera is that of Susrata in the 7th century. a.d. 
Tin* yoXepa of Hiiipocratic writings docs not refer to diar- 
rliue.tl di.^ease. The earlier descriptions are equally applicable to 
b;inll:iry dysentery, and it was not until the 15th century that 
acute epidemic diarrhoeal disease which was probably cholera 
described; such, for example, was the epidemic disease that 
brmmlii about the destruction of Ahmed Shad’s army in 1438, 
ami iliat described by Jacobus Bon tins in the Netherlands Indies 
in According to the Chinese writers, cholera reached China 
frtini India in 1669. 

( hiilcra, however, was probably endemic in India, in the delta 
of tlu‘ (langcs river and in lower Bengal, in remotest antiquity. 
W ill increasing facilities for travel, the disease spread from India 
nM*riiirul through Persia into Russia, and by sea routes to China 
ami tlie far east on the one hand, and on the other through 
Ar.ihia into Asia Minor and Egypt and thence into Europe proper. 
Likt it became apparent that there was also an endemic focus 
of infection in central China, in the valley of the Yuan river 
^vhK•h tlows into the Yangtze river through Tung Ting lake, and 
ironi which the disease spread down the valley of the Yangtze 
:iml into the coastal areas. Whether this endemic centre 'was a 
Kicnt development or only recently discovered is problematical, 
I'uf it w;i< not associated with the great pandemics of the 19th 
century and early part of the 20th century. 

Tlu* first of the great pandemics began in India in 1817, and 
spread by land to China in 1818, to Ceylon in 1819 and by sea to 
M.iuriiius and East Africa in 1820, to the Philippines, China and 
Jai'Mii in t 822 and by land to Persia and Arabia in the same year 
ntui ihcrico to Russia through Astrakhan in 1823, but this pandemic 
tli ‘1 iu>i reach Europe proper. Another pandemic wave began in 
in 1826 and followed a similar course, but spread farther, 
reaching European Russia, via China, Manchuria and Mongolia, 
iiml through Astrakhan. It reached Moscow in 1830 and spread 
trum Moscow to St. Petersburg, into Germany and across the 
^»cth sea to Great Britain, reaching Edinburgh in 1832. The in- 
fection was carried from Europe to North America, entering 
•‘tla in T832 and spreading south to Fort Dearborn (Chicago) and 
down the Mississippi valley. It appeared concurrently in New 
’ork lity and Boston and spread south and west, so that by 1830 
eholera was present in most of the U.S. and did not disappear untu 
The pandemic wave occurring between 1840 and 1849 and 


that of 1863--66 reached Europe by overland routes via Mecca and 
Egypt and spread to North America, giving rise to the outbreaks 
of 1867 and 1873. Another pandemic began in India in 1879 
and the disease reached Europe through Egypt by 1883, affecting 
especially the Mediterranean ports of France, Spain and Italy. 
It was during this epidemic that Robert Koch carried out his 
studies on the aetiology of the disease (see belovr). Another 
serious outbreak spread from India in 1891 and was carried to 
Europe by pilgrims returning from Mecca, reaching that continent 
the following year and primarily affecting European Russia. It was in 
this outbreak that the Russian composer Peter llich Tschaikovsky died 
of cholera. Still another great pandemic began in 1902, spreading from 
India to China and the Philippines, and to Europe by 1908 and 1910. 
With the development of knowledge of the aetiology of the disease and 
efficacious methods of control, no pandemic spread occurred after 
1910. Cholera recurs annually in India in epidemic form and with 
great loss of life, usually not less than 200,000 deaths per year. The 
disease has spread into eastern Europe on occasion, as during the 
Balkan War in 1913 ; there were a few cases in central Europe during 
World War I, and several small outbreaks in Russia and Poland in 
the 1920s; an epidemic also occurred in Egypt during the late summer 
and early autumn of 1947. Epidemic cholera occurs with some fre- 
quency in the far east, especially in Burma, Indochina, the China coast 
and Manchuria, and sporadic cases occur in the Philippines and Indo- 
nesia. While the epidemic disease Is readily controlled by sanitary 
measures, these are not available under primitive conditions, and should 
such preventive measures break down on any large scale, the rapidity 
of travel cu.stomary in the 20th century would make possible the spread 
of cholera in pandemic proportions in a matter of a few weeks or 
months. 

The Cholera Vibrio. — Although Felix Pouchet reported finding 
vibrios in the .stools of cholera patients as curly as 1849, it was not until 
1883 that the causal agent of the disease was isolated and studied by 
the German bacteriologist Robert Koch. He cultured a small, slightly 
curved bacillus from the dejecta of cholera patients, fast in Cairo 
and the following year in India, now known as Vibrio cholerae. Its 
aetiologic relation to the disease was suggested by its occurrence in 
enormous numbers in the stools of infected persons, substantiated by 
fatal infection of the guinea pig on inlragastric inoculation and proved 
beyond reasonable doubt by accidental laboratory infections of man 
with pure cultures of the microorganism. The cholera vibrio is a 
member of a large group of gram-negative, comma-shaped bacteria 
that are morphologically indistinguishable from one another. This 
group is ordinarily divided into two parts, the one made up of the 
non-cholera vibrios, and the other of the cholera and cholcralike or 
paracholera vibrios. The former includes a variety of .saprophytic 
forms found in water and soil, together with some species that are 
pathogenic for lower animals, such as those producing a fatal septi- 
caemia in birds, contagious abortion of sheep and the like. The mem- 
bers of the latter group are (xirasites of man, and the paracholera 
vibrios have been found with some frequency in association with mild 
diarrhoeal disease. The best known of the choleralike vibrios are the 
£1 Tor vibrios which were first isolated at the quarantine station at 
Tor {see map) in 1906 from pilgrims suffering from diarrhoea, and 
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APPROXIMATE DISTRIBUTION OF ASIATIC CHOLERA IN THE DECADE »S0 
TO 1940 

afterward were found repeatedly under similar circumstances. The 
question of the pathogenicity of these vibrios was raised again in the 
Celebes epidemic of 1938. The disease was identical with true cholera 
on clinical grounds, but was apparently caused by an £1 Tor vibrio; 
the development of the far ea.stern phase of World War T1 prevented 
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detailed study. It was urged by some workers that the paracholera 
vibrios associated with diarrhoea! disease in man are variants of the 
true cholera vibrio, and that the transformation is reversible; this 
theory was not generally accepted and the question of the relation of 
these forms to human disease was still an open one at mid-2oth century. 

The cholera vibrio is characterized physiologically by its rapid 
growth, requirement for free access to oxygen, tolerance of alkali and 
marked susceptibility to deleterious factors in the environment. It 
may be isolated from contaminated specimens by culture on a medium 
of high alkalinity. An enriched medium containing defibrinated blood 
or haemoglobin and adjusted to g.g is used; the best known of 
these media are Adolf Dieudonn^’s medium and that of Col. Edward 
Bright, G. A. Vedder and W. van Dam. Because of its relatively slight 
resi.stance the vibrio dies out in a matter of a few days at best on con- 
taminated leafy vegetables and similar foods and does not persist in 
water so long as does the typhoid bacillus. The differentiation of the 
cholera vibrio from closely related vibrios is of considerable importance. 
While thc.se vibrios commonly give the cholera-red or nitrosoindole 
reaction in nitrate-peptone water culture, and usually ferment sucrose 
and mannose but not arabinose, strains are biochemically heterogeneous 
and cannot be identified on the basis of cultural reactions alone. They 
are, however, closely related immunologically in that they contain a 
common heat stable somatic O antigen and fall into a serologic group 
designated O subgroup T; provisional identification may be made by 
agglutination with monospecific antiserum. Certain of the £1 Tor 
vibrios arc members of this group also, but the El Tor vibrios form 
a soluble haemolysin acting on goat red blood cells while the cholera 
vibrios do not. The two may be differentiated by the Greig test in 
which equal volumes of peptone water culture of the vibrio and a 5% 
suspension of goat erythrocytes are mixed, incubated and read for 
haemolysis. The cholera vibrio is, therefore, defined as a nonhacmolytic 
vibrio of 0 subgroup I. Serologic types of the cholera vibrio, arising 
from minor differences in the O antigen and demonstrable by the use 
of absorbed antiserums, were described by Japanese workers in 1913 
and 1921. These were designated the Inaba or original tyiie, the 
Ogawa or variant type, and the Hikojima or middle tyiie. The first 
two are distinct from one another and the last is related to both end 
types. These serologic types do not differ in pathogenicity. 

Cholera in Man. — ^Under natural conditions cholera is exclusively 
a disease of man. Susceptibility of individuals varies widely and is 
markedly influenced by predisposing factors such as low gastric acidity 
and gastrointc.stinal disturbance arising from purging, alcoholism, in- 
fection with other enteric bacteria and the like. The vibrio enters the 
body via the mouth, u.<;ually in contaminated water or food, and sets 
up an infection in the small intestine, .seldom |)cnctrating the tissues 
beyond the superficial layers of the mucosa. The incubation period is 
short, probably never longer than five days and sometimes less than 
one. The vibrio does not form an extracellular toxin, but the cell sub- 
stance is toxic, and with proliferation and disintegration of the vibrios 
within the lumen of the bowel, the endotoxin i.s liberated and symp- 
toms appear. The disease usually develops in three relatively well- 
defined stages; the stage of evacuation, the .stage of collapse or algid 
stage and the stage of reaction. The onset is usually abrupt and char- 
acterized by a purging diarrh<iea followed by copious vomiting. The 
lower bowel is emptied of faecal matter early in the disease, and the 
stool takes on the typical rice-water appearance, a nonoffensive, 
whitish, opaque, albuminous fluid containing flakes of mucus and 
having a slight albuminc^us odour. The diarrhoea is both profuse and 
frequent, is painless without colic or tenesmus and is .sometimes de- 
scribed as a literal pouring away of pints of pale fluid. The stomach 
is emptied at the on.set of vomiting, the vomitus soon assumes the .same 
appearance as the stools and may contain cholera vibrios, and there Is 
exhaustive retching and hiccough. With the cumulative dehydration 
and loss of fixed ba.se, agonizing cramps occur in the muscles, es- 
pecially of the legs and feet, and sometimes of the arms, abdomen and 
back, and the sense of prostration is extreme. This stage lasts from 
2 hr. to 12 hr., and its duration is inversely related to the severity of 
the symptoms. It pas.scs insensibly into the algid stage characterized by 
almost continuous purging and vomiting and extreme collapse. The 
appearance of the patient changes rapidly, the skin becomes lax, 
wrinkled and cold and clammy to tlie touch, and the classic cholera 
facies appears, with eyes sunken, cheeks hollow and cyanosis about 
the eyes and lips : the voice becomes husky and the expression anxious 
and apathetic. The blood pressure falls, the pulse cannot be felt at 
the wrist and the urine is suppressed. Death may occur from circula- 
tory failure or from a.sthcnia. With cessation of vomiting and 
diarrhoea the patient enters the stage of reaction which, if the dura- 
tion of the algid stage has been only a few hours, is that of recovery 
with restoration of blood pressure, disappearance of cyanosis, and 
flow of urine. 

If the impairment of renal function has been serious with damage to 
the kidney parenchyma, flow of urine is not resumed, and death may 
result in four to five days. 

The pathology of the disease is sometimes attributed to the action of 
absorbed toxin, but is equally well accounted for on the basis of the 
extreme dehydration, hypochloracmia, acidosis and impairment of 
renal function. Tho severe dehydration results in a similarity between 
the patient with cholera and the one in shock, but it is not complete 
because plasma elements other than fluid and electrolytes are not lost 
in cholera. The specific gravity of the blood rises to as high as z.064 


with polycythaemla and disproportionate leucoesrtosis. The outstand 
ing post-mortem changes are the marked rigidity, wiUi almost im' 
mediate stiffening of the limbs after death, and the pronounced de" 
hydration of the tissues, though the body is usually well nourished 
because of the relatively short duration of the disease. Convalescent 
is commonly uneventful, with disappearance of vibrios from the stools 
in ten days to two weeks, but cardiac failure may result from slight 
exertion. The case fatality rate is usually 40% to 60% in untreated 
cases, but may be reduced to 10% to 20% by adequate treatment 

Treatment is both symptomatic and specific. The former is di- 
reeled toward the replacement of fluid, the maintenance of blood and 
tissue chloride and the counteraction of acidosis. This may be achieved 
through the intravenous administration of hypertonic alkaline salt 
solution. Sterile stock solutions of hypertonic saline, alkaline saline 
alkaline hypotonic saline and bicarbonate are mixed in proportions 
indicated by the state of the patient, and the amount administered is 
determined by the degree of dehydration as shown by the specific 
gravity and pressure of the blood. Collapse is favourably affected by 
atropine and pitressin, and the pain of muscular cramps may be re- 
lieved by whiffs of chloroform. Use of morphine and alcohol in any 
form is avoided. Specific treatment, such as the therapeutic use of 
anticholera serum and the administration of potassium permanganate 
or kaolin for neutralization of the toxin, has been disappointing, aU 
though cholera bacteriophage by mouth seems to have some small 
favourable effect. Certain drugs of the sulfonamide group, especially 
sulfaguanidine, were given extensive trial in Indian clinics with, on the 
whole, encouraging results, and the chemotherapy of cholera appears 
promising. 

A majority of cases of cholera, especially during an epidemic, can be 
diagnosed on clinical ground.^ alone, and during an epidemic all si\s- 
pected cases should be treated as cholera, and all contacts as potential 
ca.ses. Diagnosis of the isolated case is more difficult, but the more 
important from the public health point of view. The disease may ^ 
confused with fulminating bacillary dysentery, with the algid anc, 
choleraic forms of malaria, trichinosis, food poisoning of staphylocorral 
or streptococcal aetiology, mushroom poisoning or poisoning with 
antimony or arsenic. The bacteriological diagnosis of cholera is de- 
pendent upon the i.solation and identification of the vibrio. The 
demonstration of typical vibrios in a gram-stained smear from a flake 
of mucus is suggestive, and the vibrio may be isolated by culture on 
a selective medium and identified by agglutination with specific 0 
antiserum and a negative reaction to the Greig test. 

Immunity .^Infection with the cholera vibrio provokes an im- 
mune response as indicated by the appciirance of bacteriolysins, ait- 
glutinins and other antibodies in the blood serum. Immunity to sui)- 
sequent infection is not of a high order, however, nor does it persist 
for more than one to two years at the most. Prophylactic immuniza- 
tion was practised almost from the time of the discovery of the 
cholera vibrio, beginning with the work of Jaime Ferran in Spain 
and that of Waldemar Haffkine in India. A variety of immuniz- 
ing preparations was used, including living vibrios, bacteriophat'c 
lysate and bilivaccine by mouth as well as the usual t3rpe of vaccinr 
Modern vaccines consist of suspensions of cholera vibrios killed by heat 
or phenol in isotonic saline in a concentration of 8,000,000,000 {ler 
millilitre and are administered in two parenteral inoculations of 0.5 
and 1.0 ml. one week apart. The vaccines used in India contained the 
Inaba type only, but bivalent vaccines containing equal proportions of 
the Inaba and Ogawa types are widely used. Immunity apiK'ars as 
early as the third to fifth day after inoculation but is effective for le» 
than a year, and reinoculation should be practised at intervals of six 
months. The results of phophylactic inoculation have been to some 
degree conflicting. For example, an extensive immunization program 
carried out in Indochina in the 1930s apparently produced no im- 
munity to the disease, but field studies in India consistently gave en- 
couraging results. In such a study carriecLout in Madras during ttu 
severe epidemic of 1941-42 the incidence of the disease was reduced 
more than 90% by prophylactic immunization. 

Immunization does not, however, reduce the severity of the disease 
in the individual. 

Epidemiology and ControL — ^The dissemination of cholera u 
dei^endent upon connecting links between infected faecal material and 
the mouths of susceptible persons. The vehicle is most often water, 
but the disease is also transmitted by foods consumed in the raw 
state and by direct or indirect personal contact. The explosive char- 
acter of the epidemic is attributable to the simultaneous 
of large numbers of persons, as by a common water supplyi 
with the short incubation period, and its dramatic aspect is accentuate 
by the high case fatality rate. When the epidemic has run its couw 
in a nonendemic area, the disease dies out completely because 01 we 
fragility of the vibrio and the absence of the chronic carrier sUte ^ 
cholera, and subsequent epidemics are dependent upon 
of the infection. In en^mic areas, however, the infection persists in 
smouldering form and, while the mechaninn of its maintenance 
altogether dear, it is highly probable that it depends on the 
of mild cases of the cUsease transmitted from person to person unu 
the relatively primitive conditions prevailing. For example, in , 
water is stored in tanks which serve for the disposal of faecal ^ 
and as a source of water for washing and drinking purposes; suen w 
supplies are seldom protected by the usual sanitary nieawes sue 
chlorination, filtration or other means of purification. Habitual oe 
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tion in open fields about inhabited areas and the use of fresh night soil 
as fertilizer in truck gardens makes possible dissemination of the in- 
fertion by flies, on the surfaces of leafy vegetables and the like. Under 
ordinary circumstances spread of the disease into Europe is prevented 
bv inspection at the quarantine stations at Tor and Basra (see map), 
and it is readily controlled by the usual sanitary practices, especially 
venter purification and sewage disposal This was strikingly illustrated 
io the Balkan War in 1913 in which infection was widespread in the 
Bulgarian army about Sofia, but cases in the capital were largely im- 
ported and the disease showed little tendency to spread; Sofia was 
efficiently sewered and had an excellent water supply. 

Ultimate control of the disease depends upon the development of a 
bipher standard of living in the primitive parte of the far east, and 
under ideal conditions cholera could probably be stamped out en- 

^'^Bihuografhy.—- E. R. Stitt, Diagnosb, Prevention and Treatment of 
Tropical Diseases, 7th cd., rev. by R. P. Strong (1944) ; L. E. Napier, 
The Principles and Practice of Tropical Medicine (1946); T. T. 
Mackic and others, A Manual of Troincal Medicine (1945) ; J. E. Ash 
and S. Spite, Pathology of Tropical Diseases (194S); W. Burrows, 
jordan-Burrows Textbook of Bacteriology, 15th ed. (1949). 

^ (W. Bu.) 

CHOLET, a town of western France, capital of an arron- 
dissement in the department of Maine-et-Loire, 33 mi. E.S.E. of 
Nantes. Pop. (1946) 26,086. Cholet stands on high ground on the 
right bank of the Le Moine, which is crossed by a i5th-cen- 
tur>' bridge. Megalithic monuments are numerous in the neigh- 
bourhood. The town owes the rise of its prosperity to the settle- 
ment of weavers there by Edouard Colbert, count of Maulevrier, 
a brother of the great Colbert. It suffered severely in the War 
of La Vend6e of 1793. A public garden occupies the site of the 
old castle. The town possesses a sub-prefecture, a tribunal of 
first instance, a chamber of commerce and a board of trade- 
arbitrators. 

There are granite quarries in the vicinity. The chief industries 
arc the manufacture of linen and of preserved foods. Cholet is an 
imiK)rtant centre for the sale of fat cattle, sheep and pigs, for which 
Paris is the chief market. 

CHOLON (“great market”)* a town of French Indo-China, 
the largest commercial centre of Cochin-China, 3^ mi. S.W. of 
Saigun, with which it is united by railway, tramways, roads and 
canal. Cholon was founded by Chinese immigrants about 1780 
and is situated on the Arroyo Chinois at the junction of the Lo- 
Gom and a canal. Its waterways are frequented by innumerable 
buat.s and lined in some places with native dwellings built on piles, 
in others by quays and houses built by the French, who have also 
carried out drainage schemes, installed electric lighting in the main 
M reels and erected factories, schools, hospitals and administrative 
buildings. Its population is almost entirely Asiatic. In 1880 the 
population was 45,000; in 1936 it was about 145,000. Of these 
about half were Chinese, divided into congregations according to 
their place of origin. During the rice season the town is visited 
by a large floating population. Pre-1941 Cholon had a municipal 
council composed of French, Annamese and Chinese traders. 
An administrator of native affairs, nominated by the governor, 
fills the office of mayor. 

The rice trade, almost monopolized by the Chinese, is the lead- 
ing industry. 

Tanning, dyeing, copper-founding, glass, brick and pottery 
manufacture, stone working, timber sawing and junk building are 
other industries. 

CHOLONAN, a linguistic stock of South American Indians, 
so called from the Cholones, its most important tribe. The Cho- 
lonan Indians live in eastern Peru, between the eastern crest of 
Ibe Andes and the upper Huallaga river, from the Monzon in the 
south to the Mayo in the north. Missions were established among 
in the 17th century, so that they have now largely lost their 
original culture. They are sedentary agriculturists, and still retain 
|be u.se of the blow-gun, widely distributed among the neighbour- 
mg tribes to the north and cast. . 

rhey live in cane-walled, thatched-roof houses, but, unlike tnar 
“eiRhbours to the north and cast, do not use the hammock for 
sleeping. 

appear to have had elaborate puberty ceremonies for the 
men. 

Poeppig, kt Chile, Peru und auf dem Amaeonenstrome, 

‘Leipzig. 183s). 


CHOLULA, an ancient town of Mexico, in the state and on 
the plateau of Puebla, eight miles by rail W. by N. of the city of 
that name, and situated about 6,9x2 ft. higher than sea l^eL 
Pop. (1940) 8,424. The city’s commercial and industrial 
standing is overshadowed by that of its larger, more mod- 
em neighbour, witn which it is connected by tramway. At 
the time of the Spanish conquest, Cholula — ^then known as Cholo- 
lan — ^was a large and important town, consecrated to the worship 
of the god Quetzalcoatl, who had here one of the most imposing 
temples in Anahuac, built on the summit of a truncated pyramid, 
the largest of its kind in the world. This pyramid, constructed of 
sun-dried bricks and earth, 177 ft. high, and covering an area of 
nearly 45 ac., is the most conspicuous object in the town and was 
built probably as an imposing site for a temple. Nothing definite 
is known of its age and history, as the fanatical zeal of Cort6s 
and his companions destroyed whatever historical data the temple 
may have contained. Cholula was visited by Cort6s in 1519 dur- 
ing his eventful march inland to Montezuma’s capital, Tenoch- 
titlan, when he treacherously massacred its inhabitants and pil- 
laged the city, pretending to distrust the hospitable inhabitants. 
Cort6s estimated that the town then had 20,000 habitations, and 
its suburbs as many more, but this was undoubtedly a deliberate 
exaggeration. The Cholulans were of Nahuatl origin and were 
semi-independent, yielding only a nominal allegiance to Monte- 
zuma. They were a trading people, holding fairs, and exchanging 
their manufactures of textiles and pottery for other produce. The 
pyramid is believed to have been built by a people occupying this 
region before the Cholulans. 

CHOPIN, FREDERIC FRANCOIS (1810-1849)* PoHsh 
musical composer and pianist, was bom at Zelazowa-Wola, near 
Warsaw, on Feb. 22, 1810 (not Mar. 1, 1809). His father, of 
French origin, bom at Nancy in 1770, had married a Polish lady, 
Justine Krzyzanowska. Frdddric was their third child. His first 
musical education he received from Adalbert Ziwny, a Czech 
musician, who is said to have been a passionate admirer of J. S. 
Bach. He also received a fair general education at the recently- 
founded Lyceum of Warsaw, where his father was professor of 
French. His musical genius opened to Chopin the best circles 
of Polish society, at that time unrivalled in Europe for its ease 
of intercourse, the beauty and grace of its women, and its liberal 
appreciation of artistic gifts. These early impressions were of 
lasting influence on Chopin’s development. While at school he 
received thorough instruction in the theory of his art from 
Joseph Eisner, a learned musician and director of the conser- 
vatoire at Warsaw. When in 1829 he left his native town for 
Vienna, where his dibut as a pianist took place, he was in all 
respects a perfectly formed and developed artist. There is in his 
compositions little of that gradual progress which, for instance, 
in Beethoven, necessitates a classification of his works according 
to different periods. Chopin’s Individuality and his style were 
distinctly pronounced in that set of variations on “La ci darem” 
which excited the wondering enthusiasm of Robert Schumann. 
In 1831 he left Vienna with the intention of visiting London; but 
on his way to England he reached Paris and settled there for 
the rest of his life. Here again he soon became the favourite and 
musical hero of society. His connection with Mme. Dudevant, 
better known by her literary pseudonym of George Sand (g.v.), 
is an important feature of Chopin’s life. When in 1839 heal^ 
began to fail, George Sand went with him to Majorca, and it was 
mainly owing to her tender care that the composer recovered his 
health for a time. Chopin declared that the destruction of his 
relations with Mme. Dudevant in 1847 broke up his life. The 
association of these two artists has provoked a whole literature 
of the nature of their relations, of which the novelist’s Un Hiver 
d Majorque was the beginning. The last ten years of Chopin’s 
life were a continual struggle with the pulmonary disease to which 
he succumbed in Paris Oct. 17, 1849. The year before his death 
he visited England, where he was received with enthusiasm by his 
numerous admirers. 

Chopin died in the arms of his sister, who hastened from Poland 
to his death-bed. He was buried in the cemetery of Pdre Lachaise. 

In looking through the list of Chopin’s compositions, teeming 
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with mazurkas, valses, polonaises, and other forms of national 
dance music, one might hardly suppose that here one of the most 
melancholy natures revealed itself. This seeming paradox is ex- 
plained by the type of Chopin’s nationality, of which it has justly 
been said that its very dances are sadness intensified. Yet not- 
with.standing its strongly pronounced national characteristics, 
Chopin’s music is always expressive of his individual feelings and 
sufferings in the highest possible degree. He is indeed the lyrical 
composer par excellence, and the intensity of his expression finds 
its equal in literature only in the songs of Heinrich Heine, to 
whom he has been so often likened. Such high-strung passion 
cannot be prolonged, and hence it was in works of small compass, 
such as the nocturne and the etude, that Chopin found the hap- 
piest expression of his genius. In compositions of larger scope 
he was out of bis element, and even the beauty of his melodies 
and harmonies cannot wholly banish the impression of incongruity. 
Fortunately, he himself had an unerring sense of his own limita- 
tions, though there could be no greater mistake than to suppose 
that because he wrote in the smaller forms he was not, even so, 
one of the greatest of masters. Chopin’s piano-playing was as 
exquisite as his music, and many accounts left by his contem- 
poraries have testified to the irresistible fascination which he 
exercised by performances described as the last word in delicacy, 
subtlety and refinement. 

It is well to sift the posthumous works from those published 
under Chopin’s direction, for the last three mazurkas are the 
only things he did not keep back as misrepresenting him. On 
these principles his mature works are summed up in the 42 
mazurkas (0pp. 6. 7, i7, 24i 3p, 33. 4i. So, S6, 5Q. 63, and the 
beautiful contribution to the col- • 

lection Noire temps ) ; seven / 

polonaises (0pp. 26, 40, 53, 61) ; / 

24 preludes (in all the major 
and minor keys), Op. 28, and the 
single larger prelude, Op. 45; 

27 etudes (12 in Op. 10, 12 in 
Op. 25, and 3 written for the 
Mithode des mithodes ) ; 18 noc- 
turnes (Opp. 9i 15. 27, 32, 37, 

48, 55, 62); 4 ballades, in forms 
of Chopin’s own invention (Opp. 

23, 38, 47, 52) ; 4 scherzos (Opp. 

20, 31, 39, 54); 8 waltzes (Opp. 

18, 34, 42, 64); and several 
pieces of various description, 
notably the great fantasia. Op. 

49, and the impromptus, Opp. 29, 

36, 51. The posthumous worlb 
number 35 pieces, besides a small 
volume of songs a few of which 
are of great interest. 

The editions of Chopin’s works 
by his pupil MikuU and by 
Klindworth are full of valuable 
elucidation as to methods of per- 
formance, but unfortunately they 

do not distinguish the com- 

mentary from the text. The ^ 

critical edition published by Chinese chopsticks, to the left 
Breitkopf and Hartel, with all is a long, slender knife with 
its mistakes, is absolutely neces- ^ts engraved case 
sary for students who wish to know what Chopin wished to put 
into the hands of players of independent judgment. 

The Chopin literature is very extensive. The standard biog- 
raphy is the English work of Prof. F. Niecks (1888), while other 
leading works are those by Liszt, Karasowski and Huneker. See 
also W. H. Hadow, Studies in Modem Music, Henry Bidou, 
Chopm (1927) and G. Ashton Jonson’s useful Handbook to 
ChopMs Works. 

CHOPSTICKS, the ^'pidgin-English” name for the pair of 
small tapering sticks used by the Chinese in eating. (Chinese 
kwai-tse ‘‘the quick ones,” ”chop”-quick.) They are made of 


wood, bone, or ivory, somewhat longer and thiimer than a lead- 
pencil. Held between the thumb and fingers, they are used to 
take up portions of food, cut up into small pieces. Many rules 
of etiquette govern the proper conduct of the chopsticks; laying 
them across the bowl is a sign that the guest wishes to leave the 
table; they are not used during a time of mourning, when food 
is eaten with the fingers; and various methods of handling them 
form a secret code of signalling. 

CHORALE, a term in music used by English writers to indi. 
catc the hymn-tunes composed or adopted for use in church by 
the German reformers (Lat. Choralis). German writers, how- 
ever, apply the terms “Choral” and “Chorale-geesang,” as Luther 
himi^f would have applied them, to any solemn melody used in 
the church. It is thus the equivalent of canto fermo; and the 
German rhymed versions of the biblical and other ancient can- 
ticles, such as the Magnificat and the Te Deum, are set to curious 
corruptions of the corresponding Gregorian tunes, which adapta- 
tions the composers of classical German music called chorales 
with no more scruple than they applied the name to tunes of 
secular origin, German or foreign. The peculiarity of German 
chorale-music, however, is that its use, and consequently much 
of its invention, not only arose in connection with the Reforma- 
tion, by which the liturgy of the church became “understanrJed 
of the people,” but also that it belongs to a musical epoch in wHirh 
symmetry of melody and rhythm was beginning to assume Itr- 
tistic importance. The growing sense of form shown by some of 
Luther’s own tunes (e.g., Vom Himmel hock, da komm* id 
her) soon advanced, especially in the tunes of Criiger, h(7ond 
any that was shown by folk-music; and it provided a ma.ssive 
bulwark against the chaos that was threatening to swamp music 
on all sides at the beginning of the 17th century. 

By Bach’s time all the polyphonic instrumental and vocal art- 
forms of the 1 8th century were mature; and though he loved to 
derive the design as well as the details of a large movement from 
the shape of the chorale tune on which it was based, he became 
quite independent of any aid from symmetry in the tune as raw 
material. The chorus of his cantata “Jesus nun sci gcprci.sct” is 
one of the most perfectly designed and quite the longest of move- 
ments ever based upon a chorale-tune treated phrase by phrase. 
Yet the tune is one of the most intractable in the world, thouirh 
its most unpromising portion is the basis of the most impressive 
feature in Bach’s design (the slow middle section in triple linu .) 

In recent times the great development of interest in folk-music, 
and the discovery of the unique importance of Bach’s work, have 
combined to tempt writers on music to over-estimate the dis- 
tinctness of the art-forms based upon the German chorale. There 
is really nothing in these art-forms which is not continuous with 
the universal practice of writing counterpoint on a canto fermo. 
Thus Handel in his Italian and English works wrote no entire 
chorale movements, yet what is the passage in the “Hallelujah” 
chorus from “the kingdom of this world” to the end, but a 
treatment of the second part of the diorale “Wachet auf”? 
Again, to return to the i6th century,- what are the hymns of 
Palestrina but figured chorales? In what way, exc^t in the la« 
of symmetry in the Gregorian phrasing, do they d^er from the 
contemporary setting by Orlando di Lasso, also a Roman Catholic, 
of the German chorale “Vater unser im Hinwnclreich”? In la^>^ 
times the use of German chorales, as in Mendebsohn’s oratonos 
and organ-sonatas, has had rather the aspect of a revival than w 
a development; ^ough the technique and spirit of Brahms s 
posthumous organ chorale-preludes is thoroughly modem and 
vital. ^ 

One of the most important, and practically the 
tion of “Chorales” is that made by Luther and Johann waltw 
(1496-1570), the “Enchiridion,” published in 1524* Next m 1 ' 
portance we may place the Genevan Psalter (xst cd., Swasbou^ i 
1542, final edition 1562), which is now conclusively proved to 
the work of Bourgeois. From this Stemhold and 
rowed extensively (1562). The psalter of C. (Joudirocl (r » 
1565) is another among many prominent collections showing 
steps towards congregational singing, i.e., the restriction to ^ 
against-note” counterpoint {sc. plato harmony), and, m 12 
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the assigning of the melody to the treble instead of to the tenor, 
jhc first hymn<book in which this latter step was acted on 
throughout is Osiander’s “Geistliche lieder ... also 
jas ein christliche Gemein durchaus mitsingen kann” (1586). 
gut many of the finest and most famous tunes are of much later 
jjipin than any such collections. Several (c.g., "Ich freue mich 
in dir") cannot be traced before Bach, and were very probably 
composed by him. (D. F. T.) 

CHORAL SINGING. In Great Britain choral singing, from 
1013 to 1928, falls into three periods— the splendid activity which 
vas checked by the World War, the struggles during that dark 
(jcrii»d, and the efforts since 1919 to find means of meeting the 
Qpw situation. In the first period there was extraordinary vitality 
and much new impetus. 

Some NoUble Figurei^The old tradition of solid, square- 
toed choralism had been shaken to the roots by the personality of 
])r. (now Sir) Henry Coward, the Sheffield chorus master. He 
had turned the big, heavy, unwieldy body of the provincial choral 
^ftiiety into a living, sensitive, functioning organism, and his ex- 
ploit« had created a sensational interest in this form of art. Some 
of his disciples, no doubt, carried his ideas too far and lost sight 
of iht.‘ end in exploiting the means. There were other notable 
workers in the field, with different aims, each contributing to the 
pincral good. Harry Evans, by his work in Wales and Liverpool, 
his kt'cn personality and penetrating insight, made a great im- 
pression on the choral world. He was particularly successful in 
niodcrn works for large choirs, exploiting vivid colouring. His 
comparatively early death in 1914 was a severe loss. 

Two other choirs, also under men of outstanding personality, 
wen; beginning to attract attention. Both were breaking away 
from the lines traditionally followed by the average British choral 
soficty. In 1904 Charles Kennedy Scott, an able and versatile 
musician, founded in London the Oriana Madrigal Society, a small 
originally intended to arouse interest in the English madrigal 
schcMil. It eventually widened its scope and devoted much atten- 
tion to modern British unaccompanied choral works, and in the 
period in question it was becoming firmly established in public 
notirt\ The choice of programmes struck out new lines and gave 
irfsh ideas to choral conductors all over the world. 

In (ilasgow an amateur musician, Hugh S. Roberton, was 
attrading attention by the skilled singing of his Orpheus Choir, a 
lioii}' of about 120 singers, concentrating mostly on Scottish song 
arrangements and unaccompanied works on a small scale. Dr. 
E C. Bairstow, organist of York Minster since 1913, was proving 
himself one of the most able choral conductors in the land, and a 
chiinh musician who made the services at the Minster among 
the finest of the world. 

The iieriod being described was also remarkable for experi- 
meiiLs in choral composition. The new technique acquired by 
large ( horal societies and the enormous strides made by choirs in 
louch with the competition festival movement opened up new 
possibilities to composers. The most daring experimentalist was 
Sir Granville Bantock, who wrote (1912-14) Atalanta in Calydon 
and The Vanity of Vafdties. Entitled choral symphonies, they are 
divided into four movements on the lines of the traditional or- 
chestral form, and are written for unaccompanied voices. The 
voices are disoosed in 20 and 12 parts respectively, not with a 
view lo polyphonic writing, but to obtain contrasts of colour on 
the lines of strings, wind and brass of the orchestra. Many highly 
original effects are obtained, and severe problems set for choir 
®od trainer. 

decent Develi>innentt« — On the conclusion of the World War 
the La.sk of reconstruction proved even greater than had been 
“wiiipated. Traditions had been broken and the formerly constant 
jupply of tenors and basses was not and has not been recaptured, 
^obstribers who had supported institutions for many years as a 
duty did not resume their help. The war, too, had accelerated a 
change of taste which had gradually been coming about. Standard 
Societies had always been able to rely upon the popular oratorios 
” Handel and Mendelssohn to crowd bouses and fill coffers. Tm 
^ cssiah had paid many many a deficit. But, generally 
•Peaking, this was no longer the case. Moreover, costs of halb, or- 
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chestra, printing and advertising, were all higher, and in addition 
there was the devastating entertainment tax. Consequently few 
societies could meet their expenses. 

On the other side of the account, however, there was a new 
awakening of competition festivals, which, firmly established 
before the war, have attained an extraordinary vitality since. 
One great value of this movement is that it affords a raison 
d*Hre for the existence of every kind of society, except the larger 
bodies. Rural festivals bring into existence choirs in the smallest 
of villages, and the larger festivals stimulate the virtuosity of the 
leading bodies. Choirs connected with churches and chapels, 
women’s institutes, guilds, boy scouts, all sorts of male, female 
and mixed organizations, are encouraged, improved and given a 
new outlook. In this way the problem of finding an audience for 
a concert and making ends meet may be avoided. 

There has been a remarkiible development of male voice choirs, 
mostly of working men, often connected with factories or works 
of various kinds, and these have, to a certain extent, thinned the 
male ranks of mixed choirs. A keen sense of sportsmanship and 
comradeship results in much more intensive work than is cus- 
tomary with mixed choirs. “Trade” bodies were willing to submit 
to 60 or 70 rehearsals of a single part song. A much higher stand- 
ard of music is now obtained through the influence of these festi- 
vals. The singing of madrigals has received an immense impetus. 
Choral arrangements of folk songs and compositions by the best 
01 our modem composers are being brought within the ken of 
many thousands of people. For some festivals choirs prepare 
choruses from an important work which is finally given by com- 
bined forces. In this way tiny rural villages Imow their Bach 
cantatas, and are even intimate with the B minor Mass and 
other large-scale compositions. 

Another striking development of importance has been the 
growth of ^'works’’ choirs, some of which are very fine bodies. 
The Glasgow police and tramways choirs and the L.N.E.R. Musi- 
cal Society are examples. One interesting fact is being disclosed 
by this activity. It was thought that the best choral singing was 
to be found only in Yorkshire, and that other parts of the country 
could not hope to rival that county. But the opinion of most 
adjudicators is that first-rate work can be produced anywhere. 
Without doubt the most robust voices come from this northern 
county, and in other parts of the country the current quality is 
less adapted to powerful and brilliant results, but a good con- 
ductor can produce superlatively good results from material exist- 
mg in any district in the British Isles. Adjudicators of the widest 
experience have found astonishing results in places which were 
supposed to be unmusical. The general consensus of opinion 
among critics at the Leeds festival of 1925 was that although 
vocally the choir there was perhaps the finest in the world, 
technically it was inferior to many bodies in other parts of the 
country. This change of centre foreshadows a new era in choral 
singing. 

Some Notable Choirs^ — ^In London the Oriana Choir con- 
tinues to do good work, forming a model for madrigal singing, and 
producing the latest works of modem British composers. In 1919 
the Philharmonic Choir was formed in order that a large choral 
body might be affiliated with the Philharmonic Society. Kennedy 
Scott was appointed conductor, and he had proved as brilliant 
with a large choir as with a small one. Among the important 
works produced, in addition to classics, have been Bax’s motets 
and the choral works of Delius. In particular, the perfonxuince of 
the Mass of Life in April 1925, reached a remarkable standard. 
London possesses, for the first time in its history, both a large 
and a small choir which can give performances unexcelled any- 
where else in the kingdom. A junior philharmonic choir, compost 
of young women, is now in existence. Besides giving concerts of 
its own, it forms a source from which experienced singers can 
be drafted into the main body. 

In Scotland^The Glasgow Orpheus Choir has reached a state 
of popularity unprecedented in the history of choral singing, and 
maintains the level of its superlatively polished performances. It 
attracts crowded audiences in Glasgow, gives concerts all over 
Scotland, and makes annual raids into England. It has done 
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much to stimulate choral singing; its policy has been to afford 
opportunities for the training of conductors, and to give advice 
and assistance on the question of formation of new choirs. It 
is probably the first time that any choir has undertaken mis- 
sionary work on such a large scale. A most successful tour was 
made in Canada and the United States of America, in the summer 
of 1926, and the reputation of British choral singing was bril- 
liantly enhanced. In Manchester the Uall6 Choir (chorus master, 
Mr. Dawber) has within late years won fresh honours at the con- 
certs conducted by Sir Hamilton Harty. 

Changes of Taste. — A significant feature in recent years has 
been the greatly increased interest in Bach. At the beginning 
of the century Bach was considered suitable for only the finest 
choirs, and especially cultured audiences. His cantatas were 
almost unknown in Britain. Now large and small societies pro- 
duce his larger works frequently, and his church cantatas are 
being regularly performed. Reference may be made in this 
connection to an experiment, the founding of the Newcastle-upon- 
Tyne Bach Choir in 1915 to perform the works of the master, 
not with the wrong proportions of an orchestra of 50 and a choir 
of 300, but with forces approximating to those used in his day. 
The choir, after a period of experiment, was fixed at 40, ten to a 
line. The orchestra varies according to the work concerned; in 
some cases it is practically equal to the choir in numbers. Besides 
all the large works of Bach and the motets, about 80 of his can- 
tatas have been given. A three days’ Bach festival was given in 
London in Feb. 1921. British composers are also included in the 
scheme of work, over 60 having been represented. It gave in 
Newcastle cathedral in 1924 the first known complete per- 
formance of Byrd’s recently discovered Great Service, and the 
Carnegie United Kingdom Trust sent the choir to give three per- 
formances of it in St. Margaret’s, Westminster, London, in 
November of the same year. Several choirs have been formed 
on its lines, in Doncaster, Stockton, Leicester, Liverpool, and are 
helping to spread a knowledge of Bach unrivalled in any other 
country outside Germany if, indeed, that country is not now out- 
distanced in this direction by Great Britain. A Bach Cantata Club 
began operations in London in Feb. 1926, under the direction of 
C. K. Scott. 

The Newcastle-upon-Tyne Bach Choir was invited to sing at 
the festival of the International Society for Contemporary Music, 
in Frankfurt-on-Main in July 1927, and afterwards made a short 
tour of German university towns, singing unaccompanied British 
music ranging from Byrd to Holst. 

Advance in Technique.f — It is impossible in a short article 
even to mention all the manifestations of choral singing through- 
out Great Britain. As a result of the competition festival move- 
ment, new conductors of merit are appearing everywhere. Works 
which, a few years ago, were looked upon as extremely difficult, 
for instance, Elgar’s Gerontius, are now sung in many small towns. 
The work in question will receive 50 to 60 performances every 
winter. To take a single example, an isolated town like Kendal, 
with a population of 14,000, can produce such works as Holst’s 
Cloud Messenger and Vaughan Williams’ Sea Symphony, 

At the same time the improved standard of choral singing has 
inspired a series of fine works by British composers. Vau^an 
Williams’ unaccompanied Mass, and his oratorio, Sancta Civitas, 
Holst’s Hymn of Jesus and first choral symphony, and a remark- 
able group of unaccompanied motets by Arnold Bax, are a tribute 
alike to the technical efficiency of choral bodies and to the vitality 
and high level of the great tradition of native compositions for 
choirs. 

Community singing has been another development of the 
movement and was inaugurated in 1915 on the lines of successful 
gatherings in Australia. Meetings were organized at which folk, 
national, and simple classical songs were sung in unison, and easy 
rounds were rehearsed, the music being taught by pattern, so that 
no technical knowledge was demanded from the singers. This 
“caught on” in a remarkable way, and the movement promises to 
become a permanent feature of national life, closely allied with 
the folk dance revival. Notable leaders are Gibson Young (who 
was one of the prime movers in Australia), Geoffr^ Shaw, Sir 


Richard Terry, and Sir Hugh Allen. 

In the Dominions,! — British choirs overseas bid fair to foUo^v 
the good example of the Mother Country. Dr. Fricker, late of 
Leeds, is doing splendid work in Toronto. The Winnipeg Male 
Voice Choir, under Hugh Ross (since conductor of tb Sehola 
Cantorum in New York) impressed visiting adjudicators greatly. 
British adjudicators returning from recent competitive festival 
tours, report that choral activity may outdistance the Mother 
Country in a short time, and speak enthusiastically of a remark- 
able standard of performance. Possibly by virtue of its climate 
Australia produces splendid women’s voices, which rather over- 
weigh the men’s. South Africa is producing some astonishing 
results with native races, especially in schools, where early ma- 
turity enables fully fledged four-part singing to be cultivated. 
There is much choral activity in the main centres of that con- 
tinent (W. G. W.) 

THE UNITED STATES 

The early growth of choral music in the United States, as 
elsewhere, was associated with the Church. It was the Puritans 
of New England rather than the Dutch colonists of New York 
who were mainly responsible for the earliest developments, and 
this although the Pilgrim fathers brought to America a hatred of 
musical culture that is without parallel in history. Over a century 
of controversy was required, indeed, before the Church reluc- 
tantly accepted organized singing in “the new and ruleable 
which simply meant singing from the printed page rather than 
constantly repeating the traditional tunes from memory. Even 
late in the x8th century some localities still sang in “the usual 
way,” which often consisted of the congregation’s singing parts 
of two or three different tunes to one stanza of a hymn, or even 
singing different tunes at the same time. These melodies were 
sung so slowly that it was often necessary to take breath twice 
on one and the same tone or word-syllable. 

In the face of such a handicap, it is surprising that early choral 
singing developed as rapidly as it did. But the acceptance 01 
organized singing in the Church brought with it the advent of 
the singing school, with its psalm-tune teacher, and thereafter 
the choral society was a natural development. An early, but it 
must be admitted not too well authenticated, report describes a 
performance of the Messiah with organ accompaniment in the 
New York Trinity church as long ago as Jan. 9, 1770, less than 
28 years after the original production of the work. 

Early Organizations — ^Probably the first stable organization 
of amateur singers in America was the Stoughton Musical Society, 
founded in Stoughton, Mass., by the first American composer, 
William Billings, in 1786. This antedates by five years the famous 
Berlin SmgakadenUe. A rapid growth of similar choral societies 
followed, so that by 1812 the regularly established amateur 
choruses in America already outnumbered those of G^many, 
although the latter were doubtless vastly superior in quality. Of 
more lasting influence than the Stoughton Society was the Handel 
and Haydn Society, founded in Boston in 18x5. This, while it 
lasted, tecame to America what the Singakademie of Berlin was 
to Continental Europe— the model for all similar organizations 
throughout its native country. It may be added that this 
whose present conductor is Thompson Stone, actually negotiated 
with Beethoven for a new choral work. 

Henceforward, choral societies appeared in rapid succession. 
The short-lived Handel and Haydn Society of New York gave 
way to the New York Choral Society and the New York Sacrc 
Music Society, both established in 1823, though the former ony 
lasted a year. In 2844 the Musical Institute of New York was 
founded, but by 1850 it was saved only by an amalgamation 0 
the three New York choral groups, the Vocal Society, the Sactw 
Music Society and the American Musical Institute, all combining 
to form the New York Harmonic Society. As a result of a con- 
troversy the short-lived Mendelssohn Society was formed in 18 3 i 
but nothing of a permanent nature was established unm i 873 * 
when Dr. Leopold Damrosch organized the New York Orato 
Society, which remains to-day as probably the foremost cn 
organization in the United States. 
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In leceni years the Harvard and Raddiffe Glee dubs have taken 
part in notable choral performances with the Boston Symphony 
orchestra under Koussevitzky. 

New York Oratorio Society^tarting with a group num- 
bering from 15 to 20, and giving its first concert with only 6o 
voices, Dr. Damrosch lived to direct such a festival as that 
of 1881 when he conducted a chorus of 1,200 and an orchestra 
of ;50. At his death the work was continued by his son Walter 
and later, for a short period, by Frank Damrosch. Louis Koem- 
nirnich, a &rman conductor, did much for the devdopment of 
the Oratorio Sodety. After 1921 the society was under the 
leadership of Albert Stoessel, who, in its annual Christmas pro- 
duction of the Messiah, and performances of other compo.sitions 
of the great classical masters, as well as of modem works, had 
continued the traditions of the organization. In 1927 the society 
pave the first complete performance in New York of Bach’s 
/? Minor Mass. The Oratorio Society shares with the more recent 
Schola Cantorum of New York, founded by Kurt Schindler in 
j()0() (Hugh Ross, conductor), the responsibility of providing 
Xfw York with choral music. 

It was due largely to the singing schools of New England that 
choral culture found its way to other sections of the country. In 
ihe west, Cincinnati became a choral centre, developing around 
the German population who were responsible for the first Amer- 
ic.m Sanger fest in 1849, i^st four years after such reunions had 
him introduced in Wurzburg, Gemiany. Theodore Thomas was 
rl^l^onsiblc for the first of the famous Cincinnati festivals, in 
With one exception they have taken place biennially since 
that time. The director in 1931, 1933, 1935, 1937 and 1939 was 
Eugene Goossens. 

t)f eastern choral festivals, tvro are of outstanding importance. 
The annual Worcester (Mass.) music festival was established in 
ihsS under the name of Musical Convention. In 1873 it became 
:hc Worcester County Musical Festival. The annual Bach festival 
at llcthlehem, Pa., is devoted to the w'orks of the great master, 
and was responsible for the first complete American perform- 
ance of the B Minor Mass. To-day the choral societies in the 
Lniud States are almost innumerable; Philadelphia alone boasts 
•»\(T 60. and the numlier of such bodies throughout the whole 
(ouniry is being added to every year. 

Uini loc.RAPiiY. — Elson, The History of American Music; Key, /nter- 
Mtional Music Year Book; Krehbiel, Choral Music in New York; 
Ma‘s, Choirs and Choral Mu^; Bauer, ifusic Through the Ages, 

(A. Sto.) 


integer ul | tat scelem | que puiuB (Sapphic hcndccasyllable). 
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sic frajtres Helenae | lucida sildeia (Lesser Asclepiad). 

wv. mm ^ \J mm mm WV ■■ v— . 

tu nc I quacsieris | scire nefas I quern mihi quern | tibi 

(Greater Asclepiad). 

These and other varieties are arranged into various stanzas. 
These are essentially metres meant for song, not recitation, and 
are used to express emotion, serious or trivial See Glyconic; 
Sapphic Metre. 

Modem music often contains choriambi, but the few attempts 
at these in modern verse are mere tours de force as Gilb^ 
Murray’s: — 


**asi old I eagle, a blind | eagle who waits | hungry and cold | and 
stiil.'» 


CHORICIUS, of Gaza, Greek sophist and rhetorician, flour- 
ished in the time of Anastasius I. (a.d. 491-518). He was the 
pupil of Procopius of Gaza, who must be distinguished from Pro- 
copius of Caesarea, the historian. His declamations, often accom- 
panied by commentaries, include, besides panegyrics, funeral ora- 
tions, and stock themes, Epithalamioi, or wedding speeches. 
Choricius was also the author of so-called Ekphraseis, descriptions 
of works of art after the manner of Philostratus. His moral 
maxims were largely drawn upon by Macarius Chrysocephalas, 
metropolitan of Philadelphia (middle of the 14th century), in his 
Rodonia (rose-garden). A special feature of Choricius’ style is 
the avoidance of hiatus, peculiar to what is called the school 
of Gaza. 


Editions by J. F. Bolssonade (1846, supplemented by C. Graux in 
Revue de philologie, 1877), and R. Forster (1882-94) ! ^hK) C. 
Kirsten, “Quaestioncs Choridunae*’ in Breslauer phUologische Abhand-> 
lungen, vii. (1894) ; G. Pietsch, *'De Choricio Patrodi declamationis 
auciore” in same publication (1910), and article by W. Schmid in 
Pauly-Wtssowa's Reakncyklopddie, iii. 2 (1899). On the Gaza school 
see K. Seitz, Die Schule von Gaza (Heidelberg, 1892). 

CHORIN, AARON (1766-1844), Hungarian rabbi and pi- 
oneer of religious reform, bom at Wcisskirchen, Moravia, on 
Aug. 3, 1766, educated at Prague, and became rabbi at Arad in 
1789. His Emek ha Shaweh (Vale of the Plain) of 1803 was 
declared heretical by the orthodox party, but be continued to 
favour such reforms as modification of the traditional laws, 
vernacular prayers, and the use of the organ. Chorin was also 
interested in the promotion of schools, seminaries, and profes- 
sions among the Jews. He died on July 26, 1844. 

See L. Low: Gesammelte Schriften vol. ii. (Szegedin, 1889). 


CHORAL STMPHONY9 a symphony including choral 
movements or numbers. Beethoven’s ninth symphony, vrith vocal 
tinule for four solo singers and chorus, is the most famous of all 
such works. Another is Mendelssohn’s Hymn of Praise. Among 
more recent composers Mahler wrote several choral symphonies. 

CHORAZIN and BETHSAIDA. Towns in the neighbour- 
hood of Capernaum (Mth. xi., 21; Lk. x., 13). Since the i8th 
century the former has been identified with a ruined site Khirbet 
Kerdzeh about 2 m. N. of Tell Him (Capernaum). Amongst the 
ruins arc the remains of a synagogue built of black basalt. Scholars 
are divided as to whether one Bethsaida is to be sought or two. 
Those who favour one generally locate it east of the Jordan at 
Ei-Tell or EUArdj (either site answering the description of 
Beihsaida-Julias of Josephus, Antiq. xviii. 2. i) or at Mas *adiyeh.^ 
Those who would look for a separate “Bethsaida of Galilee” 
(John xii., 21) have advocated variously TeU Hum, 'Ain et^Tor 
hhh, Khirbet (KUn) Minyeh or 'Ain et^Tineh, Now that 
Hum has been identified with Capernaum, the identification of 
khirbet Minyeh with Bethsaida is being urged. 

CHOREA: see St. Vitus’s Dance. , 

CHORIAMBIC VERSE or CHORIAMBICS» lync wrsc 
based on the choriambus, a group of four syllables, -wv- 
choree or trochee+iamb). It is especially characteristic of Aeolic 
Jl^rsc, as that of Alcaeus, Sappho, and their Latin imitator Horace, 
is not confined to it. Regularly, one or more choriambi are pre- 
or followed, or both, by other groups of syllables, as 

Cc dea ue|it Sybamn | cur piopm I aniJIndo (Greater Sapphic). 


CHORIZONTES (“separators”), the name given to the 
Alexandrian critics who denied the single authorship of the lUad 
and Odyssey, and held that the latter poem was the work of a 
later poet. The most important of them were the grammarians 
Xeno and Hellanicus; Aristarchus was their chief opponent (xaa 
Homer). 

CHORLET, a municipal borough, Chorley parliamentary 
division, North Lancashire, England, 22 mi. N.W. from Manches- 
ter, on the L.M.S.R. and the Leeds and Liverpool canal. Pop. 
(est. 1938) 30,140. Area, 6.7 sq.mi. The town is situated on the 
“fall-line” between a westward projection of the Pennines and 
the North Lancashire plain. The church of St. Lawrence is mainly 
Perpendicular and contains fine woodwork. Textiles, railway- 
wagon making and metal-working are the chief industries, but 
there are several coal mines and stone quarries. There is a large 
reservoir of the Liverpool corporation water works with a capacity 
for 48,300,000 gal. The beautiful Elizabethan mansion of Astley 
hall, with park, was presented to Chorley as a World War I me- 
morial. The corporation bought Duxbury park (541 ac.) in 1932. 

CHORLU or Corlu, a town of European Turkey, in the 
vilayet of Adriarople; on the left bank of the Chorlu, a small left- 
hand tributary of the Ergene, 25 mi. N.E. of Silivri on the Sen 
of Marmora, and about 75 mi. by rail from Istanbul. Population 
(1940) 16,979. Chorlu has a station on the Istanbul-Emne zail- 
(way. 

It manufactures woollen doth (shayak) and native carpets, 
and exports cereals, oilcloth, carpets, cattle, poult^r, fredi meat, 
game, fruits, wine, alcohol, hides and bones. 
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CHOROGRAPHY— CHOSROES 


CHOROGRAPHY. (i) A description or delineation on a 
map of a district or tract of country (from the Gr. ^ tvACt 

of countr\', and 7pd0eti;, to write). The word is common in old 
p:ci»jcra]ihir:il treatises, but is now superseded by the wider use of 
“topography.” 

(2) A system of notation to indicate the steps and movements 
in dancinj?. 

CHOROTEGA, a group of linguistically related Indian tribes 
located on the west coasts of Honduras (Choluteca), Nicaragua 
(Mangue), and Costa Rica (Orotiha). Other groups are found in 
southern Mexico. All have lost their tribal identity, although the 
Mangue dialect is still in existence. Archaeological evidence 
assigns to the Chorotega an important place in the aboriginal cul- 
ture history of Central America, for early phases of the Chorotega 
underlie the most ancient remains of the Maya. 

See S. K. Lothrop, “Pottery of Costa Rica and Nicaragua,” 
Contributions from the Museum of the American Indian^ Heye 
Foundation, vol. viil., 1926, p. 20-100. 

CHOROTES, a tribe of South American Indians belonging to 
the Matacan {sve Mataco) linguistic stock. The Chorotes live 
in southern Bolivia on the eastern side of the up|jer Pilcomayo 
river. They are a tall, long-headed folk, with a simple semi- 
nomadic type of culture. The dress of both sexes is a .short kilt 
of skins or coarse woollen cloth. Today, at least, the Chorotes 
practise some agriculture. They live in small, rudely thatched 
huts. They have no canoes. The bow is the main weapon. Simple 
pottery and netted bags are made. Village chiefs are hereditary 
and have considerable power. The women select their husbands. 

See E. Nordfnskiold, hidiancrleben; El Gran Chaco (Leipzig, 1913). 

CHORUM or the chief towm, pop. (1950) 22,835, of 

the vilayet of the same name in Turkey, altitude 2,300 ft., on the 
edge of a plain, almost equidistant from Amasia and Yozgat. Pop. 
of vilayet (1950) 342,290. The ancient Euchdita, 15 mi. E., was 
attacked by the Huns a.u. 508, and became a bishopric at an early 
period. It contained the tomb of the revered St. Theodore, who 
slew a dragon in the vicinity and became one of the great warrior 
saints of the Greek Church. (See J. G. C. Anderson, Siudia 
Pontica.) 

CHORUS (Gr. xop 6 s\ properly a dance, and especially the 
sacred dance, accompanied by song, of ancient Greece at the fes- 
tivals of the gods. The word xopis seems originally to have 
referred to a dance in an enclosure, and is therefore usually con- 
nected with the root appearing in Gr. xf>pTO$^ hedge, enclosure, 
Lat. hortuSf garden, and in the Eng. “yard,” “garden” and “garth.” 
In the chorus sung in honour of Dionysus the ancient Greek drama 
had its birth. From that of the winter festival, consisting of the 
kG)ijuos or band of revellers, chanting the “phallic songs,” with 
ribald dialogue between the leader and his band, sprang “comedy,” 
while from the dithyrambic chorus of the spring festival came 
“tragedy.” (For the history of the chorus in Greek drama see 
Drama: Greek Drama,) 

The chorus as a factor in drama survived only in the various 
imitations or revivals of the ancient Greek theatre in other lan- 
guages. A chorus is found in Milton’s Samson Agonistes, The 
Elizabethan dramatists applied the name to a single character 
employed for the recitation of prologues or epilogues. Apart from 
the uses of the term in drama, the word “chorus” has been em- 
ployed chiefly in music. It is used of any organized body of singers, 
in opera, oratorio, cantata, etc., and, in the form “choir,” of the 
trained body of singers of the musical portions of a religious service 
in a cathedral or church. As applied to musical compositions, a 
“chorus” is a composition written in parts, each to be sung by 
groups of voices in a large body of singers. The word is also used 
of that part of a song repeated at the close of each verse, in which 
the audience or a body of singers may join with the soloist. 

In the early middle ages the name chorus was given to a prim- 
itive bagpipe without a drone. Giraldus Cambrensis in his Topo- 
graphia Hibemiae mentions it as one of the three instruments of 
Wales and Scotland, though there is some reason to believe that 
Ite may have been confusing it with the crot or erwth, an entirely 
different instrument. It is further recorded that King James I. of 
Scotland was renowned for his skill as a performer on various 


musical instruments, one of which was the chorus. 

CHOSE, a term used in law in different senses. Chose 
local is a thing annexed to a place, as a mill. A chose transitory 
is that which is movable, and can be carried from place to phu c. 
But the use of the word “chose” in these senses is practically 
obsolete, and it is now used only in the phrases chose in actm 
and chose in possession. A “chose in action,” in its more limited 
meaning, denotes the right to sue for a debt or damages, whether 
arising out of a contract or a tort. Less accurately, the money 
itself which could be recovered is frequently termed a chose in 
action, as is also sometimes the document evidencing a title to 
a chose in action, such as a bond or a policy of insurance, though 
strictly it is only the right to recover the money which can be so 
termed. Choses in action were either legal or equitable. Where 
the chose could be recovered by an action at law, as a debt 
(whether arising from contract or tort), it was termed a legal 
chose in action; where the chose was recoverable only by a suit 
in equity, as a legacy or money held upon a trust it was termed 
an equitable chose in action. 

The courts of Common law did not originally (except in the 
case of negotiable instruments) recognize the assignment of chores 
in action. Any attempt to assign a chose in action was invalid, 
and if the debtor paid the assignee, he could be compelled to p^y 
the debt over again to the assignor. The only way in which a 
debt could be transferred was by a new contract of a trilatenil 
nature in which the debtor was released by the assignor, and con- 
sented, in consideration of such release, to become liable to the 
assignee. Tliis was a novation, not an assignment. But courts 
of equity at an early date gave effect to an assignment of a chose 
in action for valuable consideration, treating the assignee as an 
agent of the assignor with au irrevocable authority to colled and 
keep the proceeds. By the end of the eighteenth century the 
law courts adopted a similar doctrine permitting the assignee to 
sue in the assignor’s name. Winch v. Keelcy, i T.R. 619. In 
America statutes known as real party in interest statutes are 
common permitting the assignee to sue in his own name. In 
England under the Judicature Act of 1783 as amended by the 
Law of Property Act, 1925, permits the assignee to sue in his own 
name without joining the assignor, provided (a) the assignment 
was absolute and not by way of charge only; (b) the assignment 
was in writing; and (c) notice in writing was given to the debtor 
or party to be charged. 

See WillistOD, Contracts, c. 14. 

A chose in possession is opposed to a diose in action, and is 
a tUng in actual physical possession. A chose in possession is 
freely transferable by delivery. 

CHOSEN : see Korea. 

CHOSROES (koz'r 5 -ez), in middle and modem Persian 
Khosrau (“with a good name”), a common name, borne by a king 
of the Iranian legend (Kai Khosrau) ; by a Parthian king, com- 
monly called by the Greeks Osroes; and by the foIIoTOig two 
Sassanid kings. 

I. CHOSROES I., “the Blessed” (Anushkvan)^ S 3 i-S 79 » 
successor of Kavudh 1 ., and the most famous of' the Sassanid 
kings. At the beginning of his reign he concluded an “eternal 
peace with the emperor Justinian, who wanted to be free for the 
conquest of Africa and Sicily. But successes against the 
and Goths caused Chosroes to renew the war in 540. He invaded 
Syria and took Antioch, and during the next years fought success- 
fully in Lazica or Lazistan (the ancient Colchis, 

Black sea, and in Mesopotamia. In 545 an annistice was con- 
cluded and in 562 a peace for go years, in which the 
left Lazistan to the Romans, and the Romans paid subsidies to 
Persia. Meanwhile in the east the Hephthalites had been 
by the Turks, who now appear for the first time in 
Chosroes united with them and conquered Bactria, while he le 
the country north of the Oxus to the Turks. He also 
the dynasts of Yemen to expel the Ethiopians and Yemen 0 
came dependent on Persia. In 571 a new war with Rome m 
out about Armenia, in which Chosroes conquered the fortress p 
on the Euphrates, invaded Syria and Cappadocia, and ^ 
with large booty. During the negotiations with the empe 
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'I’iherius, Chosroes died in 579, and was succeeded by bis son 
Hormizd IV. 

Although Chosroes had extirpated the heretical Persian sect 
ib(‘ Mazdakites {see Kavadh) he was a tolerant adherent of 
7,„roastrian orthodoxy. He introduced a system of taxation, 
based upon a survey of landed possessions begun by his father! 

2. ('HOSROES 11., “the Victorious’* {Parvez)^ 590-628, son of 
Horinizd IV and grandson of Chosroes I, was raised to the 
ihione by the magnates who had rebelled against his father in 
c„o. At the same time the general Bahram Chobin proclaimed 
king. The war with the Romans, begun in 571, had not 
vri ended. Chosroes fled to Syria, and persuaded the emperor 
Maurice (q.v.) to send help. Many acknowledged Chosroes, and 
ju 5f,i he was brought back to Ctesiphon and Bahram Chobin 
l»c:iten. Peace with Rome was then made, Maurice merely 
re^ioring the former frontier and abolishing the subsidies which 
had formerly been paid to the Persians. When in 602 Maurice 
murdered by Phocas, Chosroes began war with Rome to 
avenge his death. His armies plundered Syria and Asia Minor, 
and in 608 advanced to Chalcedon. In 613 and 614 Damascus 
and Jerusalem were taken by the general Shahrbaraz, and the 
Cross seized. Soon after, Egypt fell. The Romans could 
offer little re.sistancc, as they were torn by internal dissensions, 
:md pressed by the Avars and Slavs. At last, in 622, the em|)eror 
Jlcrailius (successor of Phocas in 610) was able to lake the field. 
In 0j 4 he advanced into northern Media, where he destroyed the 
sreat fire temple of Gandzak (Gazaca); in 626 he fought in 
Lizi'^tan, while Shahrbaraz advanced to Chalcedon and tried in 
\ain to conquer Constantinople. In 627 Heraclius defeated the 
Persian army at Nineveh and advanced toward Ctesiphon. Chos- 
roes fied, and as his despotism and indolence had roused oppo- 
sition, his eldest son, Kavadh II, whom he had imprisoned, was 
>ct free and proclaimed king. Four days afterward, Chosroes 
was murdered (Feb, 628), Meanwhile, Heraclius returned in 
triumph to Constantinople; in 629 the Cross was given back to 
him and Egypt evacuated, while the Persian empire, from the 
apparent greatness which it had reached ten years earlier, sank 
into hopeless anarchy. 

See Persia: Ancient History, and the references there given. For the 
Konian wars sec authorities quoted under Maurice and Heraclius. 

CHpTA NAGPUR a division of British India in Bihar, 
ion^i*:ting of five British districts, viz., Hazaribagh, Ranchi, 
Palani:iu, Manbhum and Singhbhum. Chota Nagi)ur consists of 
a hilly, forest-clad plateau, inhabited mostly by aboriginal races, 
hi‘^wccQ the basins of the Son, the Ganges and the Mahanadi. 
The total area is 27,112 sq.mi. The population in 1941 was 
7. u 6, 349. The principal agricultural products are rice, Indian 
(orn, pulses, oilseeds and potatoes. A small quantity of tea is 
frrown in Ranchi district. The principal jungle products are tim- 
i'cr. lac, tussur silk and mahud flowers, which are used as food 
iind also distilled into a strong country liquor. Chota Nagpur 
lontains the Jharia, Giridih, Bokaro, Karanpura, Ramgarh and 
l^altonganj coal fields. It has other valuable mineral resources. 
Mira is mined in Hazaribagh and iron ore in Singhbhum, where 
the output is already nearly 500,000 tons; there is a belt of 
lopper ore in the latter district, where also manganese ore, gold, 
chromite and apatite occur; and important deposits of bauxite 
have been found in Ranchi and Palamau. 

The indigenous inhabitants consist of non-Aryan tribes, the 
principal of whom are the Hos, Oraons, Santals, Mundas and 
^^humij. Except in Palamau these tribes were never subdued by 
Ihe Mohammedans, who contented themselves with occiisional 
expeditions and an irregular tribute of diamonds. Until the coun- 
try pnssed under British rule, moreover, there was very little 
communication between Chota Nagpur and the plains of India, 
'''^ith the result that the tribes have preserved to a large extent 
their languages, customs and primitive religions. 

CHOUANSj the name given to the bands of peasants, mainly 
smuRKltTs and dealers in contraband salt, who rose in revolt in 
he West of France, in x 793, and joined the royalists of la Vendee 
France: History). The Breton word chomn means 
screech-owl,” and is supposed to have been originally applied 


as a nickname to Jean Cottercau (1767-94), the leader of the 
revolt, and afterward extended to his followers. In any case, 
it was appropriate; for they were night birds and used the hoot 
of an owl as a signal. The motive for revolt was less devotion 
to the monarchy than resentment at interference of the new 
republican government with their old habits; the ruin of their 
contraband trade by the abolition of the Gabellc {q.v,)\ the 
attacks by the convention on the priesthood, and. above all, the 
enforcement of conscription. Tlieir methods of warfare were 
barbarous and were met by barbarous reprisals. A vivid picture 
of these wild people is given by Honore dc Balzac in his novel 
Les Chomns. 

CHOUETTE, a method whereby three or more persons may 
participate in a two-hand game. The three or more players 
establish an order of precedence, by lot or in any other way. 
Highest in precedence is “in the box” and plays against next 
highest, who is “captain.” All other players bet that the captain 
(with whom they may consult) will win. If the man in the box 
wins, he collects the agreed stake from each other player in- 
dividually; the captain becomes lowest in precedence. If the 
captain wins, he is in the box for the next game. The player 
previoiLsly in the box pays the agreed slake to each other player 
individually and becomes lowest in the order of precedence. In 
either case, the player who was next under the captain in prece- 
dence becomes the captain for the next game. (A. H. Md.) 

CHOUGH {Pyrrkocorax pyrrhocorax), a bird of the crow 
family. It inhabits mountains and rocky coasts in Europe and 
North Africa. The combined effects of persecution by man and 
competition with the jackdaw iq.v.) have reduced its numbers 
greatly and it is now rare. Recognized by its black plumage and 
bright red legs and red, curved beak, the Cornish chough is more 
slenderly built than the crows. It is less common in Great Britain 
and Irdand, though a breeding resident. The Alpine chourth 
(P. graculus), smaller and with a yellow bill, is gregarious. It 
is a European species. 

CHOUTEAU, AUGUSTE (1739-1829), American pioneer, 
was bom in New Orleans, La., in 1 739. With his younger brother 
Pierre (1749-1849), he was the founder of the city of St. Louis, 
Mo. In Aug. 1763, they joined the expedition of Pierre Ligueste 
Lacl&de who had received a commission from the director-general 
of Louisiana to establish the fur trade in the country west of 
the Mississippi. In this party Auguste was given command of the 
boat, and in Oct. 1763, they reached the settlement of Sainte 
Genevieve. In the winter they ascended to a point about 60 miles 
upstream and chose a site on the western bank for their chief 
trading station, which they named St. Louis. On Feb. 15, 1764, 
a party under the direction of Auguste Chouteau began active 
trading operations. The two brothers remained in the new settle- 
ment and built up a profitable fur trade with the Indians of the 
north and west. Auguste died in St. Louis on Feb. 24, 1829. His 
son Pierre Chouteau (1789-1869), developed an immense busi- 
ness in furs, becoming an associate of John Jacob Astor {q.v,). 

CHRESTIEN, FLORENT (1541-1596), French satirist 
and Latin poet, the son of Guillaume Chrestien, a French writer 
on physiology, was bom at Orleans on Jan. 26, 1541. A pupil 
of Henri Estienne, the Hellenist, at an early age he was appointed 
tutor to Henry of Navarre, afterward Henry IV, who made him 
his librarian. Brought up as a Calvinist, he became a convert to 
Catholicism. He was one of (he authors of the Satyre M^nippde, 
the famous pasquinade in the interest of his old pupil, Henry 
IV, and his vforks include a Latin version of Hero and Leander 
and French versions of Buchanan’s Jephthd and Oppian’s De 
Venatione, He died at Venddme on Oct. 26, 1596. 

CHRETIEN DE TROYES, a native of Champagne, and 
one of the famous French mediaeval poets. We possess very 
few details as to his life, and opinion differs as to the exact date 
to be assigned to his poems. We know that he wrote Le ChevaHer 
dc la Ckarrette at the command of Marie, countess of Champagne 
(the daughter of Louis VII and Eleanor of Aquitaine, married 
to the count of Champagne in 1164), and Le Conte du Graal, or 
Perceval for Philip, count of Flanders, guardian of the young 
king, Philip Augustus from xi8o to Z1S2. As Chretien refers to the 
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Story as the best tale told au cort roial it was probably composed 
during the regency. It was left unfinished, and later continued by 
three writers, Wauchier de Denain, Gerbert de Montreuil and 
Manessier. The second of these says definitely that Chretien died 
before he could complete his poem. The extant works in their 
chronological order are, jfircc, Cliges, Le Chevalier de la Char- 
retie (Lancelot) ^ Le Chevalier au Lion (Yvain) and Le Conte 
du Grad (Perceval) all dealing with Arthurian legend. Be- 
sides these he himself mentions a Tristan, and certain translations 
from Ovid’s Ars amatoria, and Metamorphoses, A portion of tins 
last was found by Gaston Paris, included in the translation of Ovid 
by Chretien Legouais; of the Tristan no trace has yet been dis- 
covered. There is also a poem, Guillaume d*Angleterre, the author- 
ship of which is a matter of debate. Prof. Foerster claimed it as 
by Chretien, and included it in his edition of the poems, but 
Gaston Paris never accepted it. 

Chretien’s poems enjoyed widespread favour, and of the three 
most popular (krec, Yvain and Percevd) there exist old Norse 
translations, while the first two were admirably rendered into 
German by Hartmann von Aue. There is an English translation of 
the Yvain, Ywain and Gawain, and there are Welsh versions of 
all three stories, though their exact relation to the French is st^ 
a matter of debate. Chretien’s style is easy and graceful, he is 
analytic but not dramatic, in depth of thought and power of 
characterization he is decidedly inferior to Wolfram von Eschen- 
bach, and as a poet he is probably to be ranked below Thomas, 
the author of Tristan, and the translator of Thomas, Gottfried von 
Strassburg. Much that has been claimed as characteristic of his 
work has been .shown by M. Willmotte to be merely reproductions 
of literary conceits employed by his predecessors. In the words 
of so competent a judge as M. J. Bedicr he appears to have been 
“not so much a creative artist as a clever compiler” and this prob- 
ably represents what will be the final verdict on his work. 

Bibmocraphy.— Chraicn’s poems, except the Percevd, have been 
critically edited by Prof. Foerster. There is so far no edition of the 
Percevd save that printed from the Mons ms. by M. Potvin (6 yols^ 
1 866-7 1, out of print and difficult to procure). Prof. Baist publish^ 
a private and limited edition of m.s. 794 of the Bibl, Nationde, Dr. 
Mary Williams is publishing an edition of the Gerbert continuation 
in the Classiques Francois du Moyen Age, For general criticism of 
Chretien’s work, see Willmotte, revolution du roman francass aux 
environs de ii^o (1903); also J. L. Weston, Legend of Sir Lancelot 
and Legend of Sir Percevd and for an appreciation, M. Borodine, La 
Femme et r amour au XW sitcle, d*aprh les po^mes de Chritien de 
Troyes (1909). 

CHRISM, a mixture of olive oil and balm, used for anointing 
in the Roman Catholic church in baptism, confirmation and ordi- 
nation, and in the consecrating and blessing of churches, altars, 
chalices, baptismal water, etc. (through Med. Lat. chrisma, from 
Gr. xpi<r/ia an unguent). The consecration of the chrism is 
performed by a bishop during the High Mass on Maundy Thurs- 
day. In the Orthodox Church the chrism contains, besides olive 
oil, many precious spices and perfumes, and is known as “muron 
or “myron.” The “Chrisom,” originally a head-cloth to prevent 
the chrism from being rubbed off a newly-baptized child’s fore- 
head, came to mean the white baptismal robe, which was used as 
the child’s shroud if it died within the month, but was otherwise 
given to the church by the mother at her churching. Children 
dying within the month were called “chrisom-children” or “chris- 
oms,” as in Mrs. Quickly’s description of Falstaff’s death (Shake- 
speare, Henry V,, ii. 3)- 

CHRIST, the Anointed One (Gr. XpwttAs), equivalent to the 
Hebrew Messiah: the title given in the New Testament to Jesus 
of Nazareth. (See Jesus Christ; Messiah; Christianity.) 

CHRIST, WILHELM VON (1831-1906). Germ^ classical 
scholar, was bom at Geisenheim, on Feb. 8, 1831, and died on Feb. 
8, 1906, at Munich, where he had been professor from i860 to 
1902. His most important works are his Geschichte der grieck- 
ischen Literatur (5th ed., 1908 f.), a history of Greek literature 
down to the time of Justinian, one of the best wor^ on the sub- 
ject; Metrik der Grkchen und Romer (1879); editions of Pincto 
(1887); of the Poetica (1878) and Metaphyska (1895) of Aris- 
totle; Iliad O884). 

See O. Crusius, GeddehinUrede (Munidi, 1907). 


CHRIST ADELPHIANS, sometimes also called Thomasites 
a community founded in 1848 by John Thomas (1805-1871)' 
who, after studying medicine in London, migrated to Brooklyn 
N.Y., U.S.A. (Xpiarov “brothers of Christ”). There 

he at first joined the “Campbellites,” but afterwards struck out 
independently, preaching largely upon the application of Hebrew 
prophecy and of the Book of Revelation to current and future 
events. Both in America and in Great Britain he gathered a num- 
ber of adherents, and formed a community which has extended to 
several English-speaking countries. They believe that they alone 
hold the true interpretation of Scripture. Their theology js 
strongly millenarian, centring in the hope of a world-wide theoc- 
racy with its seat at Jerusalem. No statistics of the community 
are pubhshed. 

See R. Roberts, Dr, Thomas, Ms Life and Work (1884) ; and F. J. 
Powicke, art. “Christadclphians’’ in Hastings’ Encyclopaedia of 
Religion and Ethics, The community publishes a monthly magazine, 
The Christadelphian, in Biimingham. 

CHRISTCHURCH, municipal borough, Southampton, Eng. 
land, at the confluence of the rivers Avon and Stour, mi. from 
the sea, and 2si mi S.W. of Southampton on the S.R. Pop. (est. 
1938) 14,050. Area 8 sq.mi. The neighbourhood was of great 
importance in late pre-historic times. Much of the late BrOnze 
and early Iron age intercourse of Britain with the continient 
seems to have focused on Hengistbury Head and Christchurch. 
The town is mentioned in Saxon documents under the name qf 
Tweotneam or Tweonaeteam, which long survived in the form 
Christchurch Twincham. In 901 it was seized by Aethelwald, but 
was recaptured by Edward the Eider. In Domesday, under the 
name of Thuinam, it appears as a borough belonging to the king, 
who held 31 messuages there. Henry I granted Christchurch 
(alH)ut 1100) to Richard de Redvers, who erected the castle. Only 
fragments remain, but the ruined Norman House apparently 
dates from the later part of the 12th century. The famous Aupus- 
tinian priory church of the Holy Trinity is cruciform in plan, 
lacking a central tower but having a Perpendicular tower at the 
west end. The nave and transepts are principally Norman, and 
very fine; the choir is Perpendicular. Early English additions ap- 
pear in the nave, clerestory and elsewhere, and the rood-screen is 
of ornate Decorated workmanship. The priory attained to such 
fame that its name of Christchurch finally replaced the older name 
of Twineham. It was dissolved in 1539. 

The first charter was granted by Baldwin earl of Devon about 
1150; Baldwin, the seventh earl, granted to the burgesses the tolls 
of the fair at St. Faith and common of pasture in certain i^eads 
shortly after 1257. The Holy Trinity fair is mentioned in 1226. 

Christchurch was not incorporated till 1886. The town has 
never enjoyed any great prosperity, though the salmon fisheries 
have always been famous. It is mainly residential and is a 
holiday resort. There is a small harbour. 

From 1571 the borough was represented in the house of com- 
mons by two members until the Refonn act of 1832 reduced 
the number to one. 

Christchurch is included in the New Foiest and Christchurch 
division of Southampton. 

CHRISTCHURCH, a dty of New Zealand, near the cast 
coast of South Island, to the north of Banks peninsula, in Selw>Tj 
county; the capital of the provincial district of Cwtcrbury amt 
the seat of a bishop. Pop. (1936) 9hi^9 (* 32,559 including sub- 
urbs). . 

Christchurch stands on the great Canterbury plain; a haca- 
ground is supplied by the distant mountains to the west and d> 
the nearer iuUs to the south. The small river Avon winds througn 
the city. Christchurch is chiefly dependent on the rich 
district which surrounds it, the plain being mainly devoted 
cereals and grazing. It is also the site of a number of ixnponan 
industries, including particularly meat freezing and woollen m • 
ufacturing. Railways connect with Blenheim to the north a 
with Dunedin and Invercargill to the south, with many branc 
through the agricultural districts; also with Lyttelton, 
Christchurch, 8 mi. southeast. The principal public „ 

dude the government offices, the museum, with its fine coiieci 
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of remains of the extinct bird, moa, and the McDougall Art gal- 
Icn’ There is a fine Gothic cathedral built from designs of Sir G. 
Gilbert Scott in Early English style, with a tower and spire 240 
ft. high. Among the city*s many noted educational institutions is 
Canterbury University college, a constituent college of the Uni- 
versity of New Zealand. There is a Roman Catholic pro-cathedral 
attached to a convent of the Sacred Heart. A large extent of open 
ground comprises Hagley park, recreation grounds, and the Botan- 
ical gardens, which are among the largest and finest in the do- 
minion. Wide streets cross one another for the most part at right 
.inglCsS, and there are well-planted parks, avenues and private 
gardens. The foundation of Christchurch is connected with the so- 
called “Canterbury Pilgrims,” who settled in this district in 1850. 
L^ Helton was the original settlement, but Christchurch came into 
c\xistence in 1851, and is thus the latest of the settlements of the 
oripinal colony. 

The city became a municipality in 1862. In 1903 several popu- 
lous suburban boroughs were amalgamated with Christchurch. 

See City of Christchurch, New Zealand, Yearbook (annual). 

CHRISTENSEN, JENS CHRISTIAN (i85t>-i933). 
r)anish politician, was born in North Jutland. The son of a pea.s- 
anr farmer, he was an elementary school teacher from 1877 to 
1901. In 1890 he entered Parliament and eventually became 
leader of the Liberal party. In 190T he was Minister of Educa- 
tion in the first Liberal government, and from 1905 to 1908 was 
Trime Minister. In 1909 he was Minister of Defence and in this 
capacity carried through the Army bill. From 1912 to 1913 he 
was Speaker of the Folketing (Lower House), from 1916 to 
1018 minister without portfolio, and Minister of Worship from 
Ti)2o to 1922. He retired from politics in 1924. He has published 
a book, Fra min Barndom og Ungdom (1925). 

CHRISTIAN IL (1481-1559), king of Denmark, Norway 
and Sweden, son of John (Hans) and Christina of Saxony, was 
born at Nyborg Castle on July i, 1481, and succeeded his father 
king of Denmark and Norway in 1513. As viceroy of Norway 
( 1502-12) he had already displayed singular capacity. Patriotism, 
ermragr, statesmanship— these qualities were indisputably his; 
hut unfortunately they were \ilialcd by obstinacy, suspicion and 
a >ijlky craftiness, beneath which simmered a very volcano of 
revengeful cruelty. Christian’s succession to the throne was con- 
lirmed at the Herredag or assembly of notables from the three 
norihern kingdoms, which met at Copenhagen in 1513. A decision 
as to the Swedish succession was postjK)ncd, as the Swedish 
dficgales refused to accept Christian as king. On June ii, 1514, 
hf was crowned king of Denmark and Norway at Copenhagen, 
and on the same day he married, by proxy, Isabella, sister of the 
future emperor Charles V. The wedding was celebrated on Aug. 
t:, 1515. But he w'ould not give up his liaison with Dyveke, a 
buicb girl of bourgeois origin, and on the death of the unfor- 
tunate girl in 1517, under suspicious circumstances, Christian 
revoiiged himself by executing the magnate Torben Oxe, who was 
MH)posccl to have been Dyveke’s murderer, despite the strenuous 
oplK>sition of Oxe’s fellow peers; henceforth the king lost no 
opportunity of depressing the nobility and raising plebeians to 
power. His chief counsellor was Dyveke’s mother Sigbrit, a bom 
administrator and a commercial genius of the first order. Chris- 
fiaii lirst appointed her controller of the Sound tolls, and ulti- 
inatfly committed to her the whole charge of the finances. A 
herself, Sigbrit soon became the soul of a middle- 
inner council, which competed with the Rigsraad itself. 
The putridans naturally resented their supersession and nearly 
[ unpopular measure was attributed to the influence of 
I ihe foul-mouthed Dutch sorceress who hath bewitched the 
1 kint;;’ 

, Meanwhile Christian was preparing for the inevitable war with 
"Weden, where the Patriotic Party, headed by the freely elected 
R‘Wfmor Sien Sturc the younger, stood face to face with the 
Philo-Danish Party under Archbishop Gustavus Trolle. Christian, 
J'ho had already taken measures to isolate Sweden politically, 
hastened to the relief of the archbishop, who was beleaguered 
I nis fortress of StlLke> but was defeated by Sture and his pew- 
[T , at Vedla and forced to return to Denmark, while the 
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castle was destroyed and the archbishop deposed and imprisoned. 
A second attempt to subdue Sweden in 1518 was also frustrated 
by Sture’s victory at Brankyrka. A third attempt made in 1520 
with a large army of French, German and Scottish mercenaries 
proved successful. Christian had persuaded Pope Leo X. to ex- 
communicate Sture and to lay Sweden under an interdict. Sture 
wp defeated at Bogesund and mortally wounded at the battle of 
Tiveden, on Jan. 19, and the Danish army, unopposed, was ap- 
proaching Uppsala, where the members of the Swedish Rihsrad 
already assembled. The senators consented to render homage to 
Christian on condition that he gave a full indemnity for the past 
and a guarantee that Sweden should be ruled according to Swed- 
ish laws and custom; and a convention to thih effect was confirmed 
by the king and the Danish Rigsraad on March 31. But Sture’s . 
widow, Dame Christina Gyllenstjema, still held out stoutly at 
Stockholm, and the peasantry of central Sweden, stimulated by her 
patriotism, flew to arms, defeated the Danish invaders at Balund- 
sas (March 19) and were only with the utmost difficulty finally 
defeated at the bloody battle of Uppsala (Good Friday, April 6). 
In May the Danish fleet arrived, and Stockholm was invested by 
land and sea on Sept. 7. Christina surrendered on the promise of 
a general amnesty. On Nov. i, the representatives of the nation 
swore fealty to Christian as hereditary king of Sweden, and on 
Nov. 4 he was crowned by Gustavus Trolle in Stockholm cathe- 
dral. The next three days were given up to banqueting, but on 
Nov. 7 ”an entertainment of another sort began.” On the evening 
of that day a band of Danish soldiers broke into the great hall 
and carried off several carefully selected persons. By 10 o’clock 
the same evening the remainder of the king’s guests were safely 
under lock and key. All these persons were charged with heresy 
and violence against the church by archbishop Trolle, who pre- 
sided over their trial on the following day. At xa o’clock on the 
night of Nov. 8 the patriotic bishops of Skara and Strangnfis 
were led out into the great square and beheaded. The executions, 
known as the “Stockholm bath of blood,” continued throughout 
the following day; in all, about 82 people, most of them noble- 
men, were thus murdered. Sten Sture’s body was dug up and 
burnt, as well as the body of his little child. Dame Christina 
and many other noble Swedish ladies were sent as prisoners to 
Denmark. Christian suppressed his political opponents under 
the pretence of defending an ecclesiastical system which in hit 
heart he despised. 

With his brain teeming with great designs Christian II. re- 
turned to his native kingdom. Deeply distrusting the Danish 
nobles with whom he shared his powers, he sought helpers from 
among the wealthy middle classes of Flanders. In June 1521 he 
paid a sudden visit to the Low Countries, and remained there for 
some months. He visited most of the large cities, took into his 
service many Flemish artisans, and made the personal acquaint- 
ance of Quentin Matsys and Albrecht Diirer, the latter of whom 
painted his ])ortrait. Christian also entertained Erasmus, with 
whom he discussed the Reformation, and let fall the characteris- 
tic expression: “Mild measures are of no use; the remedies that 
give the whole body a good shaking are the best and surest.” On 
his return to Denmark on Sept. 5, 1521, Christian proceeded at 
once to inaugurate the most sweeping reforms. Soon after his re- 
turn, in 1521 and 1522, he issued his great Landelove, or Code of 
Laws. For the most part this is founded on Dutch models, and tes- 
tifies in a high degree to the king’s progressive aims. Provision was 
made for the better education of the lower, and the restriction of 
the political influence of the higher clergy; there were stem 
prohibitions against wreckers and “the evil and unchristian prac- 
tice of selling peasants as if they were brute beasts”; the old trade 
guilds were retained, but the rules of admittance thereto made 
easier, and trade combinations of the richer burghers, to the detri- 
ment of the smaller tradesmen, were sternly forbidden. Unfor- 
tunately these reforms, excellent in themselves, suggested the 
standpoint not of an elected ruler, but of a monarch by right 
divine. Some of them were even in direct contravention of the 
charter; and the old Scandinavian spirit of independence was 
deeply wounded by the preference given to the Dutch. 

Swi^en too was now in open revolt; and both Norway and 
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Denmark were taxed to the uttermost to raise an army for the 
subjection of the sister kingdom. In Jan. 1521 a young Swedish 
noble, Gustave Eriksson Vasa, at the head of a small force of 
dalesmen, led a revolt against Christian. (For the ensuing struggle 
which terminated the union between Denmark and Norway, see 
Gvstavus 1 . Eriksson and Sweden: History.) On June 6, 1523, 
Gustavus Eriksson was elected king of Sweden. Foreign compUca- 
lions were added to these domestic troubles. With the laud- 
able object of releasing Danish trade from the grinding yoke of 
the Hansa, and making Copenhagen the great emporium of the 
north, Christian had arbitrarily raised the Sound tolls and seized 
a number of Dutch ships which presumed to evade the tax. Thus 
his relations with the Netherlands were strained, while with 
Liibeck and her allies he was openly at war. Finally Jutland rose 
against him late in 1522, renounced its allegiance and offered the 
Danish crown to Duke Frederick of Holstein (Jan. 20, 1523). 
So overwhelming did Christian’s difficulties appear that he took 
ship to seek help abroad, and on May i landed at Veere in 
Zealand. Eight years later (Nov. 1531) he attempted to recover 
his kingdoms, and obtained some support from Olaf, archbishop 
of Trondhjem, who feared for the safety of the church under 
Frederick’s rule. Christian landed with a small army of Dutch 
mercenaries on the Norwegian coast and proclaimed himself king 
at Oslo (Nov. 29). But he wasted time and opportunities; his 
fleet was destroyed by a Danish force, and it was arranged that 
he should negotiate with Frederick in person, on the understand- 
ing that if the negotiations broke down he should be allowed to 
return to Norway. When he reached Denmark, however, he was 
thrown into prison, flrst in Sonderborg Castle, afterwards in Kal- 
undborg Castle. He died in Jan. 1559. 

See K. P. Amoldson, Nordens enhei ock Kristian II. (Stockholm, 
1899) ; Paul Frcderik Barfod, Danmarks Historie fra 1319 til 1536 
(1885) ; Danmarks Riges Historie, vol. 3 (1897-1905) ; R. N. Bain, 
Scandinavia, chap. 2 (Cambridge, 2905). (R. N. B.; X.) 

CHRISTIAN in. (iS03-i 559)» Wng of Denmark and Nor- 
way, was the eldest son of Frederick 1 . of Denmark and his flrst 
consort, Anne of Brandenburg. Educated by German Lutheran 
teachers, Christian travelled in Germany in 1521 and was present 
at the Diet of Worms. On his return he found that his father had 
been elected king of Denmark in place of (Kristian 11 . Christian’s 
unconcealed Lutheran views brought him into collision with the 
Catholic Rigsraad, and the religious intolerance which he showed 
in his capacity of stadtholder of the Duchies in 1526, and as vice- 
roy of Norway in 1529, greatly provoked the Catholic party. On 
the death of Frederick 1 . in 1533 confusion arose over the election 
of his successor. Christian was supported by the nobility of Den- 
mark; a strong Catholic party wished to put his younger brother, 
Hans, who was a child and still a Catholic, on the throne; while 
the peasants and burghers hoped for the restoration of the captive 
Christian II. (g.v.), and allied themselves with the citizens of 
Liibeck, who were led by Count Christopher of Oldenburg. Duke 
Christian crushed the rising of the peasants, made peace with 
Liibeck and in March 2535 was proclaimed king of Denmark at 
Viborg. 

Christian Ill.’s triumph brought about the fall of Catholicism. 
On Aug. 12, 1536, the archbishop and bishops were arrested; on 
Oct. 30 a national assembly abolished episcopacy, made over the 
episcopal property to the Crown and established the Lutheran 
Church in Denmark, with the king as its head. The royal charter 
issued the same day proclaimed the Crown of Denmark, hitherto 
elective, hereditary in Christian’s line. 

The flrst six years of Christian’s reign in Denmark were marked 
by a contest between the Danish Rigsraad and the German coun- 
sellors, both of whom sought to rule ^*the pious king” exclusively. 
Though the Danish party won a signal victory at the outset, by 
obtaining the insertion in the charter of provisions stipulating that 
only native-born Danes should All the highest dignities of the 
State, the king’s German counsellors continued paramount during 
the earlier years of his reign. The ultimate triumph of the Danish 
party dates from 1539, the dangers threatening Christian III. 
from the emperor Charles V., and other kinsmen of the imprisoned 
Christian II., compelling him to lean exclusively on Danish mag- 


nates and soldiers. The complete identification of the Danish king 
with the Danish people was accomplished at the Herredag of 
Copenhagen, 1542, when the nobility of Denmark voted Christian 
a twentieth part of all their property to pay off his heavy debt to 
the Holsteiners and Germans. 

The pivot of the foreign policy of Christian III. was his alliance 
with the German Evangelical princes, as a counterpoise to the per- 
sistent hostility of Charles V., who was determined to support the 
hereditary claims of his nieces, the daughters of Christian II , to 
the Scandinavian kingdoms. War was actually declared against 
Charles V. in 1542, and though the German Protestant princes 
proved faithless allies, the closing of the Sound against Dutch ship- 
ping proved such an effective weapon in King Christian’s hand that 
the Netherlands compelled Charles V. to make peace with Den- 
mark at the Diet of Spires on May 23, 1544. The foreign policy 
of Christian’s later days was regulated by the Peace of Spires. He 
carefully avoided all foreign complications; refused to participate 
in the Schmalkaldic War of 1546; mediated between the emperor 
and Saxony after the fall of Maurice of Saxony at the battle of 
Sievershausen in 1553, and contributed essentially to the conclu- 
sion of peace. King Christian HI. died on New Year’s day, 1559. 
Though not, perhaps, a great, he was, in the fullest sense of the 
word, a good ruler. A strong sense of duty, genuine piety and a 
cautious, but by no means pusillanimous common-sense, coloured 
every action of his patient, laborious and eventful life. He found 
Denmark in ruins; he left her stronger and wealthier than she had 
ever been before. 

See Danmarks Riges Historie, vol. iii. (Copenhagen, 2897-1901); 
Huitfeld, King Christian III*s Historie (Copenhagen, 2595) S R- N- 
Bain, Scandinavia, ch. iv., v. (Cambridge, 2905). 

CHRISTIAN IV. (1577-1648), king of Denmark and Nor- 
way, the son of Frederick II., king of Denmark, and Sophia of 
Mecklenburg, was bom at Fredriksborg castle on April 12, 1577, 
and succeeded to the throne on the death of his father (April 4, 
1588); during his minority which lasted till Aug. 17, 1596, the 
government was carried on by a regency of four. The young 
king’s court was one of the most joyous and magnificent in 
Europe; yet he found time for work of the most various de- 
scription, including a series of domestic reforms (see Denmark; 
History). New fortresses were constructed under the direction 
of Dutch engineers. The Danish navy was developed and im- 
proved. In the war with Sweden, generally known as the “Kalmar 
War” (see Sweden: History), Christian compelled Gustavus 
Adolphus to give way on all essential points (treaty of Knarcd, 
Jan. 20, 1613). After this war Christian made efforts to im- 
prove the army, which was composed mainly of mercenaries, 
though it was not until after the Thirty Years’ War that any 
effective reforms were carried through. He then turned his 
attention to Germany. His object was twofold: first, to obtain 
the control of the great German rivers, the Elbe and the Weser; 
secondly, to acquire the secularized German bishoprics of Bremen 
and Werden as appanages for bis younger sons. He skilfully took 
advantage of the alarm of the German Protestants after the battle 
of White Hill in 1620, to secure the coadjutorship to the see of 
Bremen for his son Frederick (Sept. 1621), a step followed m 
November by a similar arrangement as to Werden; while Hamburg 
by the compact of Steinburg (July 1621) was induced to ac- 
knowledge the Danidi overlordship of Holstein. The growing 
ascendancy of the Catholics in North Germany in and after 1623 
almost induced Christian, for purely political reasons, to intervene 
directly in the Thirty Years’ War. The soliciUUons of the West- j 
em Powers led him in 2625 to plunge into war against the com- 
bined forces of the emperor and the League. For this defeat a 
Lutteram-Barenberge and the invasion of Jutland by 'fiby 
Wallenstein see Thirty Years* War. In his extremity ChnstiJ^ 
now formed an alliance with Sweden (Jan. i, 1628), whereby uu 
tavus Adolphus pledged himself to assist Denmark wth a nee 
case of need, and shortly afterwards a Swedo-Danish anny ® 
fleet compelled Wallenstein to raise the siege of Stralsund. Decim- 
ing to form a further alliance with Sweden for the defence ot i 
North, and of Protestantism, Christian concluded a 
on May xa, 1629 with the emperor at Liibeck, without / 
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diminution of territory, at the price of abandonment of the 
Protestant cause. Unfortunately Christian would neither con- 
ciliate Sweden, henceforth his most dangerous enemy, nor guard 
himself agmnst her by a definite system of counter-alliances. By 
iQci Hating in favour of the emperor, after the death of Gustavus 
Adolphus in 1632, he tried to minimize the influence of Sweden in 
Germany, and his whole Scandinavian policy was so irritating and 
vexatious that Swedish statesmen made up their minds to wage 
^ar with Denmark. In May 1643 the Swedish Riksrdd decided 
uixjn war; on Dec. 12 the Swedish marshal Lennart Torstensson, 
advancing from Bohemia, crossed the northern frontier of Den- 
mark; by the end of Jan. 1644 the whole peninsula of Jutland 
\v:is in his possession. This totally unexpected attack, conducted 
from first to last with consummate ability and lightning-like 
rapidity, had a paralysing effect upon Denmark. Yet in his sixty- 
seventh year Christian IV. once more displayed something of the 
magnificent energy of his triumphant youth. Night and day he 
laboured to levy armies and equip fleets. Fortunately too for 
him, the Swedish government delayed hostilities in Scania till 
Fi'b. 1644, so that the Danes were able to make adeciuate de- 
fensive preparations and save the important fortress of Malmo. 
Torstensson was unable to cross from Jutland to Fiincn for want 
of a fleet, and the Dutch auxiliary fleet which came to his 
assistance was defeated between the islands of Sylt and Ronno 
on the west coast of Schleswig by the Danish admirals. Another 
attempt to transport Torstensson and his army to the Danish 
islands by a large Swedish fleet under Klas Fleming was frustrated 
by Christian IV. in person on July i, 1644. On that day the two 
hdts encountered off Kolberg Ileath, S.E. of Kiel Bay, and 
Christian displayed a heroism which endeared him ever after 
to the Danish nation. Darkness at last scfiarated the fleets; and 
though the battle was a drawn one, the Danish fleet showed its 
superiority by blockading the Swedish ships in Kiel Bay. But 
the Swedish fleet escaped, and the annihilation of the Danish 
fuH‘t by the combined navies of Sweden and Holland at the end 
of September exhausted the military resources of Denmark and 
compelled Christian to accept the mediation of France and the 
Inited Provinces. Peace was finally signed at Bromsebro in 
1645. (See Denmark: History,) 

The last years of the king were still further embittered by 
struggles with the nobility to whom he was forced to concede more 
and mure power. He died at Copenhagen in Feb. 1648. During 
hi.', reign Norway made great strides in economic and administra- 
livL prosperity under his son-in-law, Hannibal Sehested (^.v.), as 
Siadtholder. {Sec Norway: History.) 

StT Life (Dan.), by H. C. Bering Liisberg and A. L. Larsen (Copen- 
haptn. 1890-91) ; Letters (Dan.), ed. Carl Frederik Bricka and Julius 
Albert Fridericia (Copenhagen, 1878) ; Danmarks Riges Historie, 
vol. 4 (Copenhagen, 1897-1905) ; R. N. Bain, Scandinavia, cap. viL 
Uoosj. 

CHRISTIAN y. (1646-1699), king of Denmark and Nor- 
way, the son of Frederick III. of Denmark and Sophia Amalia 
ui lirunswick-Luiieburg, was torn on April 15, 1646, at Flensburg, 
and succeeded to the throne on Feb. 9, 1670. Christian was very 
Popular among the lower orders, but hated the old noble families, 
and tried to establish a new nobility by creating two new orders, 
consisting largely of officials and upper middle class families, 
^hich were to take precedence of the older ones. Under the 
guidance of his great chancellor Griff enfeldt {q-v.), Christian 
carried his ideas of absolute government into practice, introduc- 
H extreme centralization into the organization of civil and mili- 
j ^cy affairs. Griffenfeldt pursued an ambitious policy of foreign 
jjliances, but aimed at keeping peace, and for a brief period 
Denmark seemed to have a chance of regaining her position as a 
geeat power; but Christian sacrificed Griffenfeldt to the jealousy 
his adversaries, and sratenced him to life-long imprisonment. 
Aher this the financial position of the state grew steadily worse, 
owing partly to the extravagance of the court, partly to the un- 
^unerative war with Sweden (1675-79). Christian was a wejdr 
^^pot, though his personal courage and affability made him 
^Pular among the lower orders. During his reign a new code of 
®ws was drawn up for Norway, begun in 1661 and completed in 
I ^083. He died in a hunting accident on Aug. 25* 1609. 


See P. £. Holm, Danmarks indre Historie under Enevaelden (Copen- 
hagen, 1881-86) ; A. D. Jorgensen, Peter Griffenfeldt (Copenhagen, 
1893) • R- N. Bain, Scandinavia cap. x., xi. (Cambridge, 1905). 

CHRISTIAN VIL (1749-1808), king of Denmark and Nor- 
way, was the son of Frederick V., king of Denmark, and his first 
consort Louise, daughter of George II. of Great Britain. He 
became king on his father’s death on Jan. 14, 1766. Badly edu- 
cated, systematically terrorized by a brutal governor and hope- 
lessly debauched by corrupt pages he grew up a semi-idiot. After 
his marriage in 1766 with Caroline Matilda (1751-1775), daughter 
of Frederick, prince of Wales, he abandoned himself to the worst 
excesses. He ultimately sank into a condition of mental stupor 
and became the obedient slave of the upstart Struensce {q.v.) 
who, after the dismissal of Bernstorff in 1770, controlled all af- 
fairs of State. After the fall of Struensee (the warrant for whose 
arrest he signed with indifference) in 1772, for the last 26 years 
of his reign, he was only nominally king, his half-brother, Prince 
Frederick, acting as regent. He died on March 13, 1808. In 1772 
the king’s marriage with Caroline Matilda, who had been seiz^ 
and had confessed to criminal familiarity with Struensee, was dis- 
solved, and the queen, retaining her title, passed her remaining 
days at Celle in Hanover, where she died on May 10, 1775. 

See £. S. F. Rcvcrdil, Struensee et la cour de Copenhague, 1760^ 
J772 (1858) ; Danmarks Riges Historie, vol. v. (Copenhagen, 1897- 
1905) ; and for Caroline Matilda, Sir F. C. L. Wraxall, Life and Times 
of Queen Caroline Matilda (1864), and W. H. Wilkins, A Queen of 
Tears (1904). 

CHRISTIAN ym. (1786-1848), king of Denmark and 
Norway, the only son of Frederick (d. 1805, half brother to 
Christian VII and son of Frederick V), was born on Sept. 18, 1786, 
at Christiansborg castle. His first marriage with his cousin Char- 
lotte Frederica of Mecklenburg-Schwerin was dissolved in 1810. 
In May 1813 he was sent as stadtholder to Norway to promote the 
loyalty of the Northmen to the dynasty, which had been very 
rudely shaken by the disastrous results of Frederick VI.’s ad- 
hesion to the falling fortunes of Napoleon. Though his en- 
deavours were opposed by the so-called Swedish party in Norway, 
which desired a dynastic union with Sweden, he was elected regent 
of Norway by an assembly of notables on Feb. 16, 1814. TTiis 
election was confirmed by a Storthing held at Eidsvold on April 
10 and on May 17 Christian was elected king of Norway. On 
being summoned by the commissioners of the allied powers at 
Coi)enhagen to bring about a union between Norway and Sweden 
in accordance with the terms of the treaty of Kiel, he replied 
that, as a constitutional king, be could do nothing without the 
cqnsent of the Storthing, to the convocation of which a suspen- 
sion of hostilities on the part of Sweden was the condition pre- 
cedent. A short campaign ensued, in which Christian was easily 
worsted by the superior skill and forces of the Swedirii crown 
prince (Bemadotte). The brief war was finally concluded by the 
convention of Moss on Aug. 14, 18x4 {see Norway: History) » 
Henceforth Christian’s alleged democratic principles made him 
suspect, and he and his second wife, Caroline Amelia of Augusten- 
burg, whom he married in 1815, lived in comparative retirement. 
It was not till 1831 that old King Frederick gave him a seat in 
the council of state. On Dec. 13, 1839 he ascended the Danidi 
throne as Christian VIll. The Liberal party had high hopes of 
“the giver of constitutions," but he disappointed his admirers by 
steadily rejecting every Liberal project. He came into conflict 
with the German element in the duchies of Schleswig and Hol- 
stein by issuing (March, 1844) a patent permitting, under cer- 
tain circumstances, the use of the Danish language in the estates. 
By his Open Letter of July 8, 1846, in which he declared that the 
Kongelov, Danish royal law in the matter of the succession ap- 
plied to Schleswig and Lauenburg, though its application to parts 
of Holstein was doubtful, and by the Constitution of Jan. 2S, 
1848, he raised the Schleswig-Holstein question in a form which 
involved his successor in the War of 1848. {See Schleswig- 
Holstein Question.) He died at Plon on Jan. so, 1848. 

See Just Matthias Thiele, Christian den Ottende (Copenhagen» 
1848) ; Yngvar Nielsen, Bidrag tU Norges Historie (Christiania, 1882- 
86). A. J. Lange, Christian Frederik som Norges Statholder regent of 
Kange (x 9 i 4 )* 
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CHRISTIAN IX (1818-1906), king of Denmark, vras a 
younger son of William, duke of Schleswig-Holstein-Sonderburg- 
Gliicksburg (d. 1831), a direct descendant of the Danish king 
Christian HI by his wife Louise, a daughter of Charles, prince of 
Hesse-Cassel (d. 1836), and grand-daughler of King Frederick V. 
Born dt Gottorp on April 8, 1818, Christian entered the army, 
and served with the Danish troops in Schleswig during the insur- 
rection of 1848. In 1842 he married Louise (1817-189S), daugh- 
ter of William, prince of Hesse-Cassel (d. 1867), and cousin of 
King Frederick VII. llie reigning king, Frederick VII, being 
childless, the representatives of the great powers met in London 
and settled the crown on Prince Christian (May 1852), an ar- 
rangement confirmed in Denmark in ^1853. The “protocol king,” 
as Christian was sometimes called, ascended the throne on Frede- 
rick’s death in Nov. 1863. By putting into force (Nov. 18) the 
recently drafted constitution under which Schleswig was to be in- 
corporated with Denmark, he came into conflict with the Ger- 
man confederation. (See Schleswig-Holstein Quii:STioN.) The 
Gcrman-Dani.sh \Var followed, which ended by the separation 
(Oct. 13, 1864) of the duchies from Denmark. Within the nar- 
rowed limits of his kingdom Christian’s difficulties were more 
protracted and hardly less serious. During almost the whole of 
his reign the Danes wer* engaged in a political struggle between 
the “Right” and the “Left,” the former being supported in gen- 
eral by the Landsiing, and the latter by the Folkeiing. The king 
was for many years successful in preventing the radicals from 
coming into office, but in 1901 he was forced to assent to the 
formation of a “cabinet of the Left” (5ec Denmark: History). 
In his later years he occupied a patriarchal position among the 
sovereigns of Europe to many of whom he was related. His eldest 
son Frederick had married a daughter of C!harles XV of Sweden ; 
his .second son George had been king of the Hellenes since 1863; 
his youngest Waldemar (1858-1939) was married to Marie 
d’Orleans, daughter of Robert, due de Chartres. Of his three 
daughters, Alexandra married Edward VII of Great Britain; 
Dagmar (Marie Feodorovna), the tsar Alexander 111 ; and ITiyra, 
Ernest Augustus, duke of Cumberland. One of his grandsons, 
Charles, who married Princess Maud of England, became king 
of Norway as Haakon VII in 1905, and another, Constantine, 
crown prince (afterwards king) of Greece, married a sister of the 
German emperor William II. Chri.stian was also the ruler of 
Iceland. He died at Copenhagen on Jan. 29, 1906, and was 
buried at Roskilde. 

See Barfod, Kong Kristian IX*s Regerings-Daghog (Copenhagen, 
2876) ; and Hans Majesiet Kong Kristian JX (Copenhagen, 188K). 

CHRISTIAN X, king of Denmark and Iceland (1870- 
1947), was born on Sept. 26, 1870, at Chariot tenlund castle, near 
Copenhagen, the eldest son of Crown Prince Frederick, later King 
Fr^erick VIII (1906-12), and Louise, princess of Sweden and 
Norway. After matriculating in 1889, the prince embarked upon 
a military career, becoming chief of the royal guard, and attained 
the rank of major general. He married, in 1898, Alexandrine, 
duchess of Mecklenburg-Schwcrin and they had two sons, Crown 
Prince Frederick (b. 3899) and Prince Knud (b. 1900). In 1906 
he Wame crown prince and in 1912 ascended the throne. 

During World War 1 the necessity of friendly intercourse be- 
tween the Scandinavian kingdoms resulted in several meetings 
among the three kings, of which the first was held at Malmo in 
Dec. 1914. On June 5, 1915, King Christian signed the new con- 
stitution of Denmark which extended the franchise to women. He 
signed, on Dec. i, 1919, the Federal art, whereby Denmark ac- 
knowledged Iceland as an independent kingdom and king of Ice- 
land was incorporated in the king’s title. In 1944, however, Ice- 
land completely severed its ties with Denmark. In July 1920 he 
rode over the old frontier into Slesvig Nord, which had been ceded 
to Denmark by the Treaty of Ver.sailles, and received an enthusi- 
astic reception from the people. When the Germans occupied 
Denmark in 1940, King Christian retained control of the internal 
organization of the country, and endeared him.self to his people 
by his “passive resistance.” During October of 1942 he became 
ill with pneumonia after a fall from his hor.se, and the crown 
prince was named regent temporarily. After his recovery he con- 


tinued to withstand nazi pressure, although he was compelled to 
make a speech in May 1943 warning his people against the grow* 
ing sabotage of munitions and railways. Open rebellion against 
the occupation forces broke out in -Aug. 1943, and King Christian 
was made a virtual prisoner at Sorgenfri castle and later at the 
palace of Amalienborg in Copenhagen. He opened the free Danish 
parliament on May 9, 1945, after the surrender of the German 
forces. He died at Amalienborg castle on April 20, 1947. 

CHRISTIAN^ WILLIAM (1608-1663), Manx politician, a 
son of Ewan Christian, one of the Manx deemsters, was bom un 
April 14, 1608, and was known as lUiam Dhone, or Brown Wii. 
liam. In 1648 the lord of the Isle of Man, James Stanley, 7th 
earl of Derby, appointed Christian his receiver-general; and when 
in 1651 the earl cros.sed to England to fight for Charles II he left 
him in command of the island militia. Derby was taken prisoner 
at the battle of Worcester, and his famous countess Charlotte de 
la Trcmouille, who was residing in Man, sought to obtain her 
husband'.s release by negotiating with the victorious parliamentui- 
ians for the surrender of the island. At once a revolt headed bv 
Christian broke out, partly as a consequence of this step, partly 
ow'ing to the discontent caused by some agrarian arrangements ' 
recently introduced by the earl. ITie rebels seized many of the ' 
forts; then Christian in his turn entered into negotiations will ' 
the parliamentarians; and probably owing to his connivance the : 
island was soon in the power of Col. Robert Duckenfield, who | 
had brought the parliamentary fleet to Man in Oct. 1651. Thv ' 
countess of Derby was compelled to surrender her two fortres<;c.', 
Castle Rushen and Peel castle, while Christian remained receiver- > 
general, becoming governor of the island in 1656. Two yenr's 
later, however, he was accused of misappropriating some money; 
he fled to England, and in 1660 was arrested in London. Having 
undergone a >'ear’s imprisonment he returned to Man, hopin?- that 
his offense against the earl of Derby would be condoned under 
the Act of Indemnity of 1661; but, anxious to punish his con- 
duct, Charles, the new carl of Derby, ordered his seizure; he rp 
fused to plead, and a packed liouse of keys declared that in this 
case his life and property were at the mercy of the lord of ihi* 
Island. The deemsters then passed sentence, and in accordance 
therewith Christian was shot on Jan. 2, 1663. This arbitrary aci 
angered Charles II and his advisers; the deemsters and olhcr> 
were punished, and some reparation was made to Christian's fam- 
ily, Christian is chiefly celelirated through the Manx ballad Bausr 
llliam Dhom, which was translated into English by George Bor- 
rowb and through the reference to him in Sir Walter Scott's 
Peveril of the Peak, 

See A. W. Moore, History of the Isle of Man (1900). 
CHRISTIAN CATHOLIC CHURC^ the name assumed 
by a religious organization founded at Zion (q.v.) city near 
Chicago, III., in 1896, by John Alexander Dowie (9."'.). lt!> 
members added to the usual tenets of Christianity a special 
belief in faith healing, and laid much stress on united consecra- 
tion services and the threefold immersion of believers. To 
Dowie, assistant overseers were appoiriTed, and the operation^ 
of the community included religious, educational and comincrcial 
departments. After 1903 considerable dissension arose among 
Dowic’s followers: he was deposed in 1906; and after his death 
in 1907 his a.'ssislant Wilbur Glenn Voliva became general overseer 
of the organization. 

See art. “Enthusiasts (rdigiousL” by G. H. Gray and W. T. 
in Hastings, Encyclopaedia oj Rtltgion and Ethics, vol. v, p. 

K. Harlan, John Alexander Dowie and the Chrhiian Cathohe Chvnn, 
Evansville, Wisconsin, 1906. 

CHRISTIAN ENDEAYOTTR SOCIETIES, organfeations 

• I i:f« amnn? VOU 

{q.v,) lormed a Young reopics ouKiciy 
in his (Congregational) church at Portland, Maine, U.S.A. 
idea was taken up elsewhere in America and spread to 0 
countries, till, under the presidency of Dr. Clark, a huge 
of affiliated societies came into operation throughout p® ’ 
They take as their motto “For Christ and the Church,’ and • ^ 
done much, especially in the nonepiscopal churches, to 
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young men and women for active services in the Church. The 
organization is international and interdenominational, a World's 
Christian Endeavour Union being formed in 1895. 

See Francis E. Clark, art. “Christian Endeavour,” in Hastings’ 
Encyclopaedia of Religion and Ethics t vol. iii. 571 ff. (with reff.) and 
Memories of Many Men in Many Lands (1922) ; J. R. Fleming, The 
Christian Endeavour of the Future (1903). 

CHRISTIANIA2 the capital of Norway; sec Oslo. 
CHRISTIANITY, regarded historically as one of the great 
feligions of the world, owes its rise to Jesus of Nazareth, in an- 
cient Galilee {see Jesus Christ). By reverent disciples His 
ancestry was traced to the royal family of David and His birth 
ascribed by the church to the miraculous act of God. At 30 
years of age Jesus Christ appeared in public, and after a short 
Jx'riod (we cannot determine how long, but possibly 18 months) 
be was crucified, upon the accusation of His countrymen, by the 
Roman authorities. 

Relation to Judaiim. — ^His career is understood only in the 
hphl of His relation to Judaism (sec Judaism). This faith, 
in a j:>eculiariy vivid fashion, illustrates the growth and devel- 
opment of religion, for its great teachers in the highest degree 
{)0.s.sessed what the Germans call God-consciousness. When the 
national independence of Israel was destroyed, the prophetic 
uaebing held the people together in the hope of a re-establishment 
oi the Kingdom when all nations should be subject to it and 
bli'.osed in its everlasting reign of righteousness and peace (Isa. 
%[\\ . lx.). 

Some of the prophets associated the restoration of the Kingdom 
with the coming of the Messiah, the anointed one, who should 
ri iNiablish the line of David (Isa. ix. 6 f., xi. i f.; Micah v. 2; 
Kz(*k. .xxxiv. 23, xxxvii. 24; Zech. ix. 0; Ps. ii. 72). Others said 
nothing of such a one, but seemed to expect the regeneration of 
through the labours, sufferings and triumphs of the righteous 
rt'iiiiMnL (Isa. liii., Ezek. xxxvi.-xxxvii.). By the strong emphasis 
upon righteousness, the tribal Lord of Israel was revealed as the 
uiii\crsal God, of one relation.ship to all men. This monotheism 
w.i'* not i)rimarily cosmological nor mctaphy.sical, but ethical. The 
Jrws showed little capacity for abstract reasoning and never pur- 
5unl their inquiries to the discovery of ultimate principles. Thus 
iluy (lid not develop a systematic cosmology, nor formulate a 
^yMrni of metaphysics. Their religion was pre-eminently “thco- 
craii( God was thought of as King, enthroned in heaven and 
supreme 

but the prophetic teaching was obscured in part by the nation- 
alism of the prophets themselves, who exalted Israel as at once 
(iod s instrument and the peculiar object of His love. Inevitably 
till' irecdom, spirituality and universality of the prophetic teach- 
inji Wi n? obscured. In the ist century a.d. the national and priestly 
cltnicnis were supreme. The triumph of Israel was to be ac- 
complished by the miraculous power of a Messiah who should 
dcMctul out of heaven. His coming was delayed, in part by the 
opiKJsiiion of demons, in part by the failure of the people to obey 
the law, which embraced both moral and ceremonial elements 
dtiivod from varied sources, but by the people W’as all alike 
rt'Kardcd as of divine origin. It was to be obeyed without question 
ind wiihout inquiry as to its meaning because established by God; 

contained in the Sacred Scriptures {see Bible: Old Tesla’- 
^nt), which had been revealed by God .suix’maturally, and its 
®caniiijT >vas set forth by schools of learned men whose interpre- 
laiions were authoritative. The priesthood held still the ancient 
ideas. Salvation was for the nation, and the individual was not 
I Dcct‘s>arily participant in it ; life after death was disbelieved or 
held the existence of shades; there could be no resurrection 
the body and no immQrtality (in the Greek sense ) ; and with 
I jhesc l)clie*fs wei;e associated a certain worldlincss and want of 
wvimr. The more actively and aggressively religious party, on 
^ other hand, adopted the belief in the resurrection of the body, 
*®tl in the individual’s participation in the Messiah's kingdom; 

ihc pious would have their share in it. while the wiclmd would 
^ ouLca.st. But these doctrines were variously conceived. By 
the Messianic kingdom was thought of as permanent, by 
as intermediary, the external kingdom being transcendent. 


So too some thought of a literal resurrection of the body of flesh 
and blood, while others thought that it would be transformed. 
The rudiments of some of these ideas can be found in the prophets, 
but their development took place after the exile, and indeed for 
the most part after the conclusion of the writings accounted 
canonical. Thus too the belief in a kingdom of demons held a 
large place in the mind of the people, though the references to 
such evil beings are almost absent from the sacred writings of the 
Old Testament. Again it is to the East that we must look for the 
origin of the.se ideas. 

The Teaching of Jesus. — ^Jesus completed the prophetic teach- 
ings. He employed the old phraseology and imagery, but He was 
conscious that He used them in a new^nse, and that Hu preached 
a new gospel of great joy. Jesus was not a historian, a critic or 
a theologian. He used the words of common men in the sense 
in which common men understood them ; He did not employ the 
Old Testament as now reconstructed by scholarship or judged by 
criticism, but in its simple and obvious and traditional sense, 
and His background is the intellectual and religious thinking of 
His time. The ideas of demons and of the future, of the Bible 
and many other traditional conceptions, are taken over without 
criticism. So the idea of God which He sets forth is not that of 
a theologian or a metaphysician, but that of the unlearned man 
which even the child could understand. Yet though thus speaking 
in untechnical language, He revolutionized His terms and filled 
them with new meaning. His emphasis is His own, and the 
traditional material affords merely the setting for His thought. 
He was not concerned with speculative questions about God, nor 
with abstract theories of His relationship to the soul and to the 
world. God's continual presence, His fatherly love, His tran- 
scendent righteousness, His mercy, His goodness, were the facts 
of immediate cxi)ericnce; not in proofs by formal logic but in 
the reality of consciousness was the certainty of God. Thus 
religion was freed from all particular and national elements in 
the simplest way: for Jesus did not denounce these elements, 
nor argue against them, nor did He seek converts outside Israel, 
but lie set forth communion with God as the most certain fact 
of man's experience and as simple reality made it accessible to 
everyone. Thus His teaching contains the note of universality-— 
not in terms and proclamations but as plain matter of fact. His 
way for others to this reality is likewise plain and level to the 
comprehension of the unlearned and of children. 

For Him repentance (change of mind, /serkpoia) is placed 
first. The intricacies of ritual and theology are ignored, and 
ancient laws which contradict the fundamental beliefs are un- 
hesitatingly abrogated or denied. He seizes upon the most 
spiritual passages of the prophets, and revives and deepens them; 
He sums up His teaching in supreme love to God and a love for 
fellow-man like that we hold for ourselves (Mark xii. 2^-31). 
This supreme love to God is a complete oneness with Him in 
will, a will which is exi>rcssed in service to our fellow-men in 
the simplest and most natural relationship (Luke x. 25-37). 
Thus religion is ethical through and through, as God's inner 
nature, expressed in forgiveness, mercy, righteousness and truth, 
is not something transcendental^ but belongs to the realm of daily 
life. We become children of God and He our Father in virtue of 
a moral likeness (Matt. v. 43-48), while of any metaphysical or 
(so to speak) physical relationship to God, Jesus says nothing. 
With this clearly understood, man is to live in implicit trust in 
the divine love, i^ower, knowledge and forgiveness. Hence he 
attains salvation, being delivered from sin and fear and death, 
for the divine attributes are not ontological entities to be dis- 
cussed and defined in the schools, but they are realities, entering 
into the practical daily life. Indeed they are to be repeated in 
us also, so that we are to forgive our brethren as we ask to ht 
forgiven (Matt. vi. 12; Luke xi. 4). 

As religion thus becomes thoroughly ethical, so is the notion 
of the Messianic kingdom transformed. Its essential character- 
istic is the doing of the Father's will on earth as in heaven. 
Jesus uses parable after parable to establish its meaning. It is 
a seed cast into the ground which grows and prospers (Matt 
xiii. xx-aa); it is a seed sown in good ground and bringiag forth 



CHRISTIANITY 


632 

fruit, or in bad ground and fruitless (Luke viii. 5*8; Mark iv. 
x-*32); it is a pearl of great price for which a man should sell 
all that he possesses (Matt. xiii. 44-46); it is not come **with 
observation/’ so that men shall say “lo here and lo there” (Luke 
zvii. 20-21); it is not of this world, and does not possess the 
characteristics or the glory of the kingdom of the earth (Luke 
xxii. 24-26; Mark z. 13-16); it is already present among men 
(Luke zvii. 21). Together with these statements in our sources 
are still mingled fragments of the more ordinary cataclysmic, 
apocalyptic conceptions, which in spite of much ingenious exe- 
gesis, cannot be brought into harmony with Christ’s predominant 
teaching, but remain as foreign elements in the words of the 
Master, possibly brought back through His disciples, or, more 
probably, used by Jesus uncritically — a part of the current 
religious imagery in which He shared. 

Originality. — It is often declared that in these teachings there 
is nothing new, and indeed analogies can be found for many 
sayings; yet nowhere else do we gain so strong an impression of 
originality. The net result is not only new but revolutionary; 
so was it understood by the Pharisees. They and Jesus spoke 
indeed the .same words and appealed to the same authorities, but 
they rightly saw in Him a revolutionist who threatened the 
existence of their most cherished hopes. The Messianic kingdom 
which they sought was opposed point by point to the kingdom 
of which He spoke, and their God and His Father — though called 
by the same sacred name — ^were different. Hence almost from the 
beginning of His public ministry they constantly opposed Him, 
the condict deepening into complete antagonism. 

Jesus Christ has been teniicd unique, one of the common 
people yet .separated from them, and this description applies to 
the breadth, depth and reality of His sympathy. In the meagre 
records of His life there is evidence that He deemed no form of 
suffering humanity foreign to Himself. This was not a mere 
sentiment, nor was His sympathy superficial, for it constituted 
the es.sential characteristic of His personality — ^“He went about 
doing good.” In Him the will of the Father for the redemption 
of the race was incarnate. This led Him into the society of those 
outcasts who were condemned and rejected by the re.spcctable 
and righteous classes. In contemptuous condemnation He was 
called the friend of the outcasts (Matt. xi. 19; Mark ii. 16-17), 
and on His part lie proclaimed that these sinners would enter 
into the Kingdom of Heaven before the self-righteous saints 
(Matt. xxi. 31); even the most repulsive forms of di.sease and 
sin drew from Him only loving aid, while he recognized in all 
other men who laboured for the welfare of their fellows the 
most intimate relationship to liim.self; these constituted His 
family, and these were they whom His Father will bless. 

Jesus recognized His unique position ; He could not be ignorant 
of His powers. Even the prophets had spoken in the name of 
God; they accepted neither book nor priesthood as authoritative, 
but uttered their truth as they were inspired to speak, and com- 
manded men to listen and obey. As in Jesus the whole prophetic 
line culminates, so does ins consciousness; reverent toward the 
Holy Scriptures, He spoke not as their expositor but with a 
power which invests His words with immediate and full authority. 
The prophets used the formula, “Thus saith the Lord,” but He 
goes beyond them and speaks in His own name. He believed Him- 
self to be the Messiah of whom the prophets spoke, and only 
through this self-consciousness can we explain His mission and 
the career of His disciples. The prophets up to John foretold 
the coming of the kingdom (Matt. xi. 11-13; Luke xvi. 16), but 
Jesus opened its doors and made possible entrance into it. Where 
He is there it is, and hence those who follow Him are God’s 
children, and those who refuse His message are left outside in 
darkness. He is to sit as enthroned, judge and king, and by Him 
is men’s future to be determined (Matt. xxv. 31 f.; Mark ziii. 26) ; 
indeed it was His presence more than His teaching which created 
His Church. Great as were His words, greater was His per- 
sonality. His disciples misunderstood what He said, but they 
trusted and follow^ Him. By Him they felt themselves freed 
from sin and fear — and under the influence of a divine power. 

lljNiaiftnie Claimair— Tbough His claims to authoritative pre- 


eminence thus took Him out of the class of prophets and put 
Him even above Elijah and Moses (Mark iz. 2-7; Luke vii. 2g. 
Luke z. 23-24), and though naturally this self-assertion seemed 
blasphemous to those who did not accept Him, yet as He hud 
transformed the traditional notion of the kingdom, so did He the 
current thought of the Messiah. The pre-eminence was not to l)e 
of rank and glory but of service and self-sacrifice. In His kingdom 
there can be no strife for precedence, since its King comes not to 
be ministered unto but to minister and to give His life in the 
service of others (Mark ix. 33 f., x. 42-45). The formal ac- 
knowledgment of the Messiah’s worth and position matters little 
for to call Him Lord does not ensure entrance into His Kingdom 
(Matt. vii. 21-23). It is those who fail to recognize the spirit of 
sympathy and self-sacrificing service as divine and blaspheme re- 
deeming love who are in danger of eternal sin (Mark iii. 2S-29). 
All who do the will of the Father, who serve their fellows 
are the brethren of Christ, even though they do not call Him 
Lord (Mark iii. 31-35; Matt. vii. 21): and those are blessed who 
minister to the neeily even though ignorant of any relation to 
Himself (Malt. xxv. 37-40). Finally, membership in His own 
selected company, or a place in the chosen people, is not of prime 
importance (Mark ix. 38-40; Luke xiii. 24-30). 

Jesus also refuses to conform to the current ideas as to the 
establishment of the kingdom. The tradition of the people im^ 
plied a sudden appearance of the Messiah, but Jesus made nc 
claims to a supernatural origin and was content to be known 
as the son of Joseph and Mary (Mark vi. 3-4). His kingdom 
is not to be set up by wonders and miraculous powers, nor is it to 
be established by force (Matt. xxvi. 52); such means would 
contradict its fundamental character, for as the kingdom of lo\- 
ing service it can be established only by loving service. Even the 
disciples of Jesus could not grasp the simplicity and profundity 
of His message; still less could His opponents. He was accused 
of blasphemy to the ecclesiastical authorities and of in.surrectiuu 
to the civil rulers. He was condemned and crucified. His fol- 
lowers were scattered. Of His work nothing remained, not a 
written word, nor more than the rudiments of an organization. 
The deci.sive event, which turned defeat into victory and re- 
established courage and faith, was the belief in the reaptjcaraiice 
to His disciples. Our sources will not permit the precise de- 
termination of the order or the nature of these appearances, but 
in any case from them arose the faith which was the basis of the 
Christian Church and the starting-point of its theology. 

The death of Jesus as a criminal, and His resurrection, pro- 
foundly aroused the l)elief and hoiies of the little group of Jews 
who were His followers. It is not His word but His person which 
assumes first place, and faith is acceptance of Him — crucified 
and risen — as Messiah. Hence His followers early acquire the 
name Christian from the Greek form of the word. With this 
emphasis upon the Messiah the Jewish element would seem to 
be predominant, but as a matter of fact it was not so. The 
earlier group of disciples, it is true, did not appreciate the uni- 
versality of the teaching of Jesus, and*they continued zealous 
for the older forms; but Paul through his prophetic consciousness 
grasped the fundamental fact and in this respect became Jesus’ 
true intcriiretcr. As a result Christianity was rejected by the 
Jews and became the conquering religion of the Roman empire. 
In this it underwent another modification of far-reaching con- 
In our earliest sources — the epistles of St. Paul — Christ is the 
pre-existent divine man from heaven, He is before and above all 
things, and bad come to earth by a voluntary act of self -humilia- 
tion. In the Johannine writings He is the Son of God — ^thc Logos 
who in the beginning was with God — of Whom are all things— 
Who lightens every mau — and Who was incarnate in Jesus. 
Here the cosmological element is again made prominent thoug 
not yet supreme, and the metaphysical problems are so cl®^ * 
hand that their discussion is imperative. Even in Paul the tc 
Messiah thus had lost its definite meaning and became 
proper name. Among the Greek Christians this process 
complete. Jesus is the “Son of God”; and the great 
theology becomes explicit. Religion is in our emotions of reveren 
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and dependence, and theology is the intellectual attempt to de- 
scribe the object of worship. Doubtless the two do not exactly 
coincide, not only because accuracy is difficult or even impossible, 
l)ut also because elements are admitted into the definition of God 
vihich are derived from various sources quite distinct from re- 
ligious experience. Like all concepts the meaning of religious 
trmis is changed with a changing experience and a changing world- 
view. Transplanted into the world where Greek ideas were preva- 
Iriii, inevitably the Christian teaching was modified — indeed 
iraiisformed. Questions which had never been asked came into 
the foreground, and the Jewish presuppositions tended to dis- 
appear, and the Messianic hopes were forgotten or transferred to 
a transcendent sphere beyond death. When the empire became 
Chri.'stian in the 4th century, the notion of a kingdom of Christ 
on earth to be introduced by a great struggle all but disappeared, 
riniaining only as the faith of obscure groups. As thus the back- 
ground is changed from Jewish to Greek, so are the fundamental 
rt'lifiious conceptions. 

The Semitic peoples were essentially theocratic; they used the 
forms of the sensuous imagination in setting forth the realities 
of the unseen world. They were not given to metaphysical spec- 
ula! ion, nor long insistent in their inquiries as to the meaning and 
nrisin of things. With the Greeks it was far otherwise: for them 
and not images set forth fundamental reality, and their 
rc*:ilcss intellectual activity would be content with nothing but 
the ultimate truth. Their speculation as to the nature of God 
h.Kl led them gradually to separate Uim by an infinite distance 
trom fill creation, and to feel keenly the opposition of the finite 
and the iutuiite, the perfect and the imperfect, the eternal and 
the tvMTiporal. To them, therefore, Christianity presented itself 
primarily as the religion of a redemption through the indwell- 
in»r power of a risen Saviour, as with Paul, nor even as the solu- 
*ion of the problem how the sins of men could be forgiven, but 
iv the reconciliation of the antinomy of the intellect, indicated 
aliovc. The incarnation became the great truth: God is no longer 
«t‘p:ir:ited by a measureless distance from the human race, but by 
11 is entering into humanity He redeems it and makes possible 
it: ultimate unity with Himself. Such lines 0! thought provoke 
^h^u^sion as to the relationship of Jesus to God the Father, 
and. at a later period, of the nature of the Holy Spirit who enters 
into and transforms believers. 

lireck philosophy in the 2nd century a.d. had sunk for the most 
part into .scepticism and impotence; its original impulse had 
boin lo.st, and no new intellectual power took its place; only in 
Ak^xandria was there a genuine effort made to solve the funda- 
mental problems of God and the world; and mingled with the 
s)K‘iulatious of the Greek philosophers were the ancient legends 
of cod.s and heroes, accepted as inspired scripture by the people, 
and hy the philosophers in part explained away by an allegorical 
execfsi.s and in part felt increasingly as a burden to the intelli- 
piue. In this period of degeneracy there were none the less an 
awakening to religious needs and a profound longing for a new 
revelation of truth, which should satisfy at once the intellect 
am! the religious emotions. 

Christianity came as supplying a new power; it freed philos- 
Miy from scepticism by giving a definite object to its efforts 
; “nd a renewed confidence in its mission. Monotheism henceforth 
to be the belief not of philosophers only but even of the 
'Piorant, and in Jesus Christ the union of the divine and the 
liinnan was effected. The Old Testament, allegorically explained, 
^lainc the substitute for the outgrown mytholog>'; intellect uad 
activity revived; the new facts gained predominant influence in 
philosophy, and in turn were shaped according to its canons. In 
Iheolog^F fundamental problems of ontological philosophy 
faced ; the relationship of unity to multiplicity, of noumenon 
phenomena, of God to man. The new clement is the historical 
Jesus, at once the representative of humanity and of God. As in 
Ailosophy, so now in theology, the easiest solution of the prob- 
was the denial of one of its factors: and successively these 
Ijoris were made, until a solution was believed to be found 
satisfied both terms of the equation and became the fun- 
^cntal creed of the Church- Its moulds of thought are those 


of Greek philosophy, and into these were run the Jewish teach- 
ings. We have thus a peculiar combination — the religious doc- 
trines of the Bible, as culminating in the person of Jesus, run 
through the forms of an alien philosophy. 

The Doctrine of the Trinity^— The Jewish sources furnished 
the terms Father, Son and Spirit. Jesus seldom employed the 
last term and Paul’s use of it is not altogether clear. Already in 
Jewish literature it had been all but personified {cf. the Wisdom 
of Solomon). Thus the material is Jewish, though already doubt- 
less modified by Greek influence; but the problem is Greek; it 
is not primarily ethical nor even religious, but it is metaphysical. 
What is the ontological relationship between these three factors? 
The answer of the Church is given in the Nicene formula, which 
is characteristically Greek, and which affirms that God, the infinite, 
the absolute, the eternal, is yet not separated from the finite, 
the temporal, the relative, but, through the incarnation, enters 
into humanity (see Arius and Athanasius “The Great”). This 
entering into humanity is not an isolated act but continues in all 
the children of God hy the indwelling Spirit. Thus, according to 
the canons of ancient philosophy, justice is done to all the factors 
of our problem — God remains as Father, the infinitely remote and 
absolute source of all ; as Son, the Word Who is revealed to man 
and incarnate in Him; as Spirit, Who dwells even in our own 
souls and by His substance unites us to God. 

Jesus was the central fact of faith, because he had led the 
disciples to God. After the resurrection He was the object of 
praise, and soon prayers were offered in His name and to Him. 
Already to the apostle Paul He dominates the world and is 
above all created things, visible and invisible, so that He has the 
religious value of God. Metaphysics and speculative theories 
were valueless for Paul; he was conscious of a mighty power 
transforming his own life and filling him with joy, and that this 
power was identical with Jesus of Nazareth he knew. In all this 
Paul is the representative of that which is highest and best in 
early Christianity. Speculation and hyperspiritualization were ever 
tending to obscure this fundamental religious fact: in the interest 
of a higher doctrine of God His true presence in Jesus was denied, 
and by exaggeration of Paul’s doctrine of “Christ in us” the 
significance of the historic Jesus was given up. The Johannine 
writings, which presupposed the Pauline movement, are a protest 
against the hyperspiritualizing tendency. They insist that the 
Son of God has been incarnate in Jesus of Nazareth, and that 
our hands have handled and our eyes have seen the word of life. 
This same purpose, namely, to hold fast to the historic Jesus, 
triumphed in the Niccne formula; Jesus was not to be resolved 
into an aeon or into some mysterious tertium quid, neither God 
nor man, but to be recognized as very God who redeemed the 
soul. Through Him men were to understand the Father and to 
understand themselves as God’s children. 

It is apparent that such a doctrine as the Trinity is itself 
susceptible of many explanations, particularly as to the distinction 
and relation between God the Eternal Son and God the Holy 
Spirit; and minds differently constituted lay empha.ris upon its 
different elements. Especially is this true as its Greek terminology 
wa.s translated into Latin, and from Latin came into modem 
languages — ^the original meaning being obscured or disguised, 
and the original issues forgotten. For some the first thought of 
God, the infinite and ultimate reality lying beyond and behind 
all phenomena, predominates. With these the historic manifesta- 
tion of Jesus becomes only a guide to lead us to that immediate 
apprehension of God which is the end of theology, and to that 
immediate union with God which is the end of religion. Such 
an end is accompli.shed cither by means of pure thought or by 
a oneness of pure feeling, giving as results the theological or 
philosophical construction of the idea of God, or a mystical 
ecstasy which is itself at once immediate, inexplicable and in- 
describable. On the other hand, minds of a different and more 
concrete character so emphasize the distinctions God, Son and 
Holy Spirit, that a tritheistic construction appears — ^three indi- 
viduals in the one Godhead: these individuals appearing, as for 
example, in the Father and the Son, even in opposition to each 
other. In general we may say tiMm that the Trinity takes on 
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three differing aspects in the Christian Church: in its more 
common and easily apprehended form as three Gods; in its ec- 
clesiastical form as a mystery ivhich is above reason to be 
accepted by faith; in its philosophic form as a metaphysical inter- 
pretation of the finite, the infinite and the relation between them. 

To some Christians the doctrine of the Trinity appeared in- 
consistent with the unity of God which is emphasized in the 
Scriptures. They therefore denied it, and accepted Jesus Christ, 
not as incarnate God, but as God’s highest creature by Whom 
all else was created, or as the perfect man who taught the true 
doctrine of God. The first view in the early Church long con- 
tended with the orthodox doctrine, but finally disappeared, and 
the second doctrine in the modern Church was set forth as easily 
intelligible, but has remained as a form of “heresy.” 

The Cross and the Atonement. — Allied with the doctrine of 
God which seeks the solution of the ultimate problem of all 
philosophy, the doctrine of salvation has taken the most promi- 
nent place in the Christian faith: so prominent, indeed, that to 
a large portion of believers it has been the supreme doctrine, 
and the doctrine of the deity of Jesus has been valued only because 
of its necessity on the effect of the atonement. Jesus alone of 
the great founders of religion suffered an early and violent death, 
even the death of a criminal. It became therefore the immediate 
ta.sk of His followers to explain this fact. This explanation was 
the more urgent because under the influence of Jewish monotheism 
the rule of God was accepted as an undoubted presupposition, so 
that the death of Jesus mu.st be in accordance with His will. The 
early Church naturally used the term and phra.se.«! of the prophets. 
He died the death of a criminal, not for His sins, but for ours. 
Isaiah Uii. was suggested at once and became the central ex- 
planation: Christ is the suffering servant Who is numbered with 
the transgressors and Who bears the sins of many. 

It is remarkable that in the earliest centuries of Christian 
thought there is only the mo.st slender support for theories of the 
Atonement which became widely current at a later lime. The 
early Fathers did not regard the .suffering.s of Christ as a vicarious 
satisfaction of (iod’s wrath, where He underwent punishment 
due to us and His obedience is imputed to us. Whenever they 
use language which seems to convey .such ideas,' they as it 
were instinctively safeguard it by the idea of our union with 
Christ, where we share in His obedience and Hi.s passion, and only 
so far as we make them our own do wc actually appropriate the 
redemption He won for us. Their main thought is that man is 
reconciled to God by the Atonement, and not God to man; the 
change which it effects is a change in man rather than a change in 
God. Many centuries later the familiar outlines of the theory 
of vicarious atonement were drawn, and carved into a rigid 
scheme by the Reformers. They were deeply convinced that 
human sin is the violation of an eternal law which ha.s its basis 
in the very being of God and is the expression of God's justice, 
which must be satisfied. This is the conviction embodied in the 
Protestant creeds, and worked out by means of metaphors so 
legal and f?ven mechanical in character that modern theology has 
been marked by a widespread revolt against every form of it. 

A large part of the history of Christian doctrine deals with 
controversies arising from theories of the Atonement (q.v,)\ but 
excepting in relatively narrow circles these theories have been 
seriously studied only by professed theologians. That Christ died 
for us, and that we arc saved by Him, is indeed the living truth 
of the Church in all ages, and a false impression of the fact is 
given by dwelling upon theories as if they were central. At best 
they bear only the relationship of philosophy to life. 

These hopes and theories of salvation do not indeed wholly 
explain the power of Christianity. Jesus wearied Himself with the 
healing of man’s physical ailments, and He was remembered as 
the great phy.sician. Early Christian literature is filled with 
medical terms, applied (it is true) for the greater part to the cure 
of souls. The records of the Church are also filled with the efforts 
of Jesus’s followers to heal the diseases and satisfy the wants of 
men. A vast activity animated the early Church: to heal the 
sick, to feed the hungry, to succour the diseased, to rescue the 
fallen, to visit the prisoners, to forgive the erring, to teach the 


ignorant, were ministries of salvation. A mighty power impelled 
men to deny themselves in the service of others, and to find in this 
service their own true life. None the less the first place is given to 
the salvation of the soul, since, created for an unending exi.stence 
it is of transcendent importance. While man is fallen and by 
nature vile, neverthdess his possibilities are so vast that in cniii. 
parison the affairs of earth are insignificant. The word, “What 
shall it profit a man if he gain the whole world and lose his own 
soul?” comes to mean that the individual soul outvalues the 
whole world. With emphasis upon God as creator and ruler, and 
upon man as made in God’s image, endowed with an unending 
existence, and subject to eternal torture if not redeemed, the 
concept of personality has been exalted at the expense of that of 
nature, and the future has been magnified at the expense of the 
present. Thus a future heaven is man’s true home, and theology 
instead of philosophy or natural science is his proper study. 

Indeed, intdlectual interest centred in religion. Natural science 
was forsaken, except in so far as it ministered to theology. Be- 
cause the Old Testament contained references to the origin and 
the objects of the universe, a certain amount of natural science 
was necessary, but it was only in this connection that it had any 
value. By Augustine’s time this process is complete. His 
ings contain most of the knowledge of his age, but it is stricllv 
subordinate to his theological purpose. Hence, when the barr 
barians submerged southern Europe, theology alone survived! 
The Church entered upon a new task. In the beginning Cbri.v 
tianity had been the teacher of religion to highly civilized people-;, 
— ^now it became the civilizing agent to the barbarian.*^, tin te acher 
of better customs, the upholder of law and the source of knovvl^ 
edge. The learned men were monks and priests, and the uni' 
versities were Church institutions. 

The Sacraments and Salvatiom— Belief in mysterious 
ers attached to food, feasts, ceremonial rites and sacred things 
.all but universal. Primitive man seldom connects sacrifice witn 
notions of propitiation, indeed only in highly ethicized religions is 
the consciousness of sin or of guilt pre-eminent. Sacrifice was be- 
lieved to exert an influence on the deity which is ciuasi-physii.d, 
and in sacrificial feasts God and worshipper are in my.stermus 
union. 

So universal are such ideas that the problem in partinihir 
religions is not their origin but their form. In the Old Testauieni 
repeatedly they are found in conflict with the prophetic iilc.ib 
Sometimes the prophets denounce them, sometimes ignore ihmi. 
sometimes attempt to reform and control them. Jesus ignun*.- 
them, His emphasis being so strong upon the ethical and s])irilu;»l 
that the rest is passed by. In the early Church, still Jewish, the 
belief was in the coming of a mysterious power from God whidi 
produced ecstasy and worked wonders. Paul also believes in rhi’^ 
but insists that it is subordinate to the peaceable fruits of right- 
eousness. W^ith the naturalization of the Church in the GenriJ*' 
world ethical ideas became less prominent, and the .sacranientnl 
system prevailed. By baptism and the Lord’s Supper grace i> 
given (ex opere operato), so that man islrenewed and made cap- 
able of salvation. Already in the 2nd century baptism was dc- 
scribed as a bath in which the health of the soul is restored, and 
the Lord’s Supper as the potion of immortality. Similar noiionf- 
present in the ethnic faiths take the Christian facts into their 
service, the belief of the multitude without essential change re- 
maining vague and undefined. While the theologians discussrti 
doctrine the people longed for mystery, as it satisfied their re- 
ligious natures; by sacraments they felt themselves brought into! 
the presence of God, and to sacraments they looked for I 
Many sacraments were adopted by portions of the Church, unli | 
at last the sacred number seven was agreed upon. 

In the earliest period the services were characterized by **** 
freedom, and by manifestations of ecstasy which were l)elievc 
to indicate the presence of the spirit of God; but as time went on 
the original enthusiasm faded away, the cult became more an 
more controlled, until ultimately it was completely subject to 
priesthood, and through the priesthood to the Church, 
power of the priesthood bad its centre in the sacrament 0 
Eucharist (g.v.), and in the Roman communion the structure 
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the sacred edifice, the positions and attitudes of the priest and the 
congregation, the order of service, emphasize the mystery and 
the divine efficacy of the sacrament. The worshipper feels him- 
in the immediate presence of God, and enters into physical 
relations with him; participation in the mass also releases from 
guilt, as the Lamb of God offered up atones for sin and intercedes 
with the Father in our behalf. Thus in this single act of devotion 
both objects of all cults are attained. 

Organization* — As the teaching and person of Jesus were 
fuied into the framework of Greek philosophy, and the sacra- 
nirnts into the deeper and broader forms of popular belief, so 
was the organization shaped by the polity of the Roman empire. 
]t^us gathered His group of followers and committed to it His 
mission, and after His resurrection the necessities of the situation 
brought about the choice of quasi-officials. Later the familiar 
polity of the S 3 magogue was loosely followed. A completer organi- 
zition was retarded by two factors, the presence of the apostles 
ami the inspiration of the prophets. But when the apostles died 
ami the early enthusiasm disappeared, a stricter order arose. Prac- 
tirnl difficulties called for the enforcement of discipline, and 
difitrcnccs of opinion for authority in doctrine; and, finally, the 
siuMinentarian system required a priesthood. In the 2nd century 
the conception of a Catholic Church was widely held and a loose 
embodiment was given it; after the conversion of the empire the 
orciinization took on the official forms of the empire. Later it 
w:is modified by the rise of the feudal system and the re-establish- 
mint of the modem Euro])ean nationalities. 

The polity of the Church was more than a formal organization; 
it touched the life of each believer. Very early, Christianity was 
conceived to be a new system of law, and faith was interpreted as 
obedience. Legalism was joined with sacrament arianism, doubling 
iha |»nwer of the priest. Through him Church discipline was ad- 
ministered, a complete system of ecclesiastical penalties, i.e., 
penance, growing up. It culminated in the doctrine of purgatory, a 
place of discipline, of purifying suffering after death. The Roman 
ijcnius for law strengthened and systematized this tendency. 

Thr Roman Church, — ^I’he hierarchy which centres in the pope 
nmstitutcs the Church of which the sacramental system is the 
innrr life and penance is the sanction. It is thus a divine-human 
orjranization. It teaches that the divine-human Son of God 
ostaldished it, and returning to heaven committed to the apos- 
especially to St. Peter, his authority, which has descended 
in an unbroken line through the popes. This is the charter 
(ii the Church, and its acceptance is the first requisite for .salva- 
tum; for the Church determines doctrine, exercises discipline 
3n«l administers sacraments. Its authority is accompanied by the 
!il)irit of God, who guides it into truth and gives it miraculous 
ptwer. Outside the Church arc only the “broken lights” of man’s 
philosophy and the vain efforts of weak human nature after 
virtue. 

Chri.stianity in its complete Roman development is thus the 
coming of the supernatural into the natural. The universe falls 
into these orders, the second for the sake of the first, as nature is 
of and for God. Without Him nature at its highest is like a beau- 
tiful statue, devoid of life; it is of secondary moment compared 
even to men, for while it passes away he continues for ever. 
Man is dependent, therefore, not upon nature, but upon God’s 
Rracc for salvation, and this comes through the Church. Thus the 
Church ever receives God and has a twofold nature; its sacra- 
ments through material and earthly elements impart a divine 
power; its teachings agree with the highest truths of philosophy 
mid science, yet add to these the knowledge of mysteries wUeffi 
file unaided reason of man could never apprehend. Theology is 
file queen of the sciences^ and nothing should be taught in school 
pr university which contradicts its conclusions. Moreover, noth- 
should be done by the State which interferes with the tran- 
scendent interest committed to the Church. Thus the Church 
fouches and controls all realms of life, and the cycle is complete. 

ReformaHan.'^Tbit idea of the Roman Church was im- 
Pmrfectly embodied at the best; the divine gift was in earthen 
JJssels. The world was never completely cast out; indeed the 
^urch became the for amUtion and the home of hizuiy 
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and pleasure. It was entangled also in the political strife of the 
feudal ages and of the beginning of modem empires. Its control 
of ^e sciences embroiled it with its own philosophers^ and scholars, 
while saints and pure-minded ecclesiastics, attempted, without 
success, its reform from within. Finally^- through Luther, the ex- 
plosion came, and western Christendom broke into two parts— 
Catholic and Protestant. X 

Protestantism in its primar>^]rinciple is the return to primitive 
Christianity. The whole development which we have traced, 
culminating in the ecclesiastical-doctrinal system of the Roman 
Church, is regarded as a corruption, since foreign and even 
heathen elements have been brought in, so that the religion estab- 
lished by Christ is obscured or lost. For Protestants the Bible 
only now becomes the infallible inspired authority in faith and 
morals. Interpretations by the Fathers or by the councils are 
to be taken only as aids to its understanding. But in Protestantism 
reason and the light of nature are in themselves as impotent as 
in the Roman Church. The Bible interpreted by man’s unaided 
intelligence is as valueless as other writings, but it has a sacra- 
mental value when the Holy Spirit accompanies its teaching, and 
the power of God uses it and makes the soul capable of holiness. 
In all this the supernatural is as vividly realized as in the Roman 
Church; it is only its mediation which is different. 

These principles arc variously worked out in the different 
churches and variously expressed. In part because of historical 
circumstances, the divergence from the older systems is more 
marked in some Protestant churches than in others, yet on the 
whole these two principles determine cult and in part organiza- 
tion. As in the Roman Church cult centres in the mass, so in the 
original Reformed Church it centred in the sermon. The ancient 
Jewish prophetic office was revived, yet with a difference: the 
ancient prophets acknowledged no external authority, but the- 
Protestant preacher is strictly subordinate to the Scriptures of 
which he is the interpreter. Besides the sermon, the sacraments are 
observed as established by Christ — ^two in number, baptism and 
the Lord’s Supper. But these do not exert a quasi-physical or magi- 
cal influence, ex opere operato. Unless there be faith in the recipi- 
ent, an understanding of the meaning of the sacrament and an ac- 
ce|)tance of it, it is valueless or harmful. Prayer and praise also are 
effective only as the congregation intelligently joins in them. 

The emphasis upon the believer and his freedom from all ex- 
ternal authority do not result in a thoroughgoing individualism. 
Luther clearly held to the unity of all Christians, and Protestants 
are agreed in this. For them, as for the Roman Church, there is a 
liclief in a catholic or all-embracing Church, but the unity is not 
that of an organization; Christians are one through an indwellmg 
spirit; they undergo the same experience and foUow the same 
purpose. 

Historically these principles were only in part embodied, for the 
Reformation was involved in political strife. The Reformers 
turned to the Government for aid and protection, and throughout 
Europe turmoil and war ensued. In consequence, in the Protestant 
nations the State assumed the ultimate authority over the Church. 
Moreover, in the early days of the Reformation the Catholic 
Church charged it with a lawless individualism, a charge which 
was seemingly made good by an extreme divergence in theologi- 
cal opinion and by riots in various part of the Protestant world. 
The age was indeed one of ferment, so that the foundations of 
society and of religion seemed threatened. The Reformers turned 
to the State for protection against the Roman Church, and ulti- 
mately as a refuge from anarchy, and they also returned to the 
theology of the Fathers as their safeguard against heresy. Instead 
of the simplicity of Luther’s earlier writings, a dogmatic theology 
was formed, and a Protestant ecclesiasticism established, in- 
distinguishable from the Roman Church in principle. The main 
difference was in the attitude to the Roman allegiance and to the 
sacramentarian system. There was thus by no means a complete 
return to the Bible as the sole authority, but the Bible was taken 
as interpreted by the earlier creeds and as worked into a doctrine 
system by the scholastic philosophy. Thus Protestantism dso 
came to identify theology with the whole range of human 
knowledge, and in its offi^ forms was as hostile to the progr ess 
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of science as was the Roman Qiurch itsdf. 

Many Protestants rebelled against this radical departure from 
the principles of the Reformation and of biblical Christianity. To 
them it seems the substitution of the authority of the Church 
for the authority of a living experience, and of intellectual ad- 
herence to theological propositions for faith. The freedom of the 
individual was denied. Protestantism divided into many sects 
and denominations, founded upon special types of religious ex- 
perience or upon particular points in doctrine or in cult. Thus 
Protestantism presents a wide diversity in comparison with the 
regularity of the Roman Church {see Reunion, Church). 

Christianity and the Modern Worlds The coming of the 
northern peoples into the Roman world profoundly modified 
Christianity. It shared indeed in the dreariness and corruption 
of the times commonly called the “dark ages,” but when at last 
a productive period began the Church was the first to profit by it. 
Since all educated men were priests, it assimilated the new learn- 
ing — the revived Aristotelianism — ^and continued its control of the 
universities. In the 13th century it was supreme, and Christianity 
was identified with world systems of knowledge and politics. Both 
were deemed alike divine in origin, and to question their validity 
was an offence against God. Christianity thus had passed through 
three stages in politics as in science. At first it was persecuted 
by the State, then established by it, and finally dominated over 
it; so its teaching was at first alien to philosophy and despised 
by it, next was accepted by it and given form and rights through 
it, and finally became queen of the sciences as theology and ruled 
over the whole world of human knowledge. But the triumph 
by its completeness ensured new conflicts; from the disorder of 
the middle ages arose states which ultimately asserted complete 
autonomy, and in like fashion new intellectual powers came forth 
which ultimately established the independence of the sciences. 

In the broadest sense the underlying principle of the struggle 
b the reassertion of interest in the world. It is no longer merely 
the scene for the drama of the soul and God, nor is man inde- 
pendent of it, but man and nature constitute an organism, hu- 
manity being a part of the vaster whole. Man’s place is not even 
central, as he appears a temporary inhabitant of a minor planet in 
one of the lesser stellar systems. As in the political world the 
States gained first the undisputed control of matters secular, re- 
jecting even the proffered counsel of the Church, and then pro- 
ceeded to establish their sovereignty over the Church itself, so 
was it in the empire of the mind. The rights gained for independ- 
ent research were extended over the realm of religion also; the 
two indeed cannot remain separate, and man must subordinate 
knowledge to the authority of religion — or make science supreme, 
submitting religion to its scrutiny and judging it like other 
phenomena. Under this investigation Christianity does not appear 
altogether exceptional. Its early logic, ontology, and cosmology, 
with many of its distinctive doctrines, are shown to be the natural 
offspring of the races and ages which gave them birth. Put into 
their historical environment they are found to be steps in the 
intellectual development of man’s mind. But when put forward 
as absolute truths to-day, they are put aside as anachronisms not 
worthy of dispute. The Bible is studied like other works, its 
origins discovered and its place in comparative religion assigned. 
It does not appear as altogether unique, but it is put among the 
other sacred books. For the great religions of the world show 
similar cycles of development, similar appropriations of prevalent 
science and philosophy, similar conservative insistence upon 
ancient truth, and si^ar claims to an exclusive authority. 

With this interest is involved an attitude of mind toward the 
supernatural. As already pointed out, nature and super-nature 
were taken as physically and spatially distinct. The latter could 
descend upon the former and be imparted to it, neither subject 
to nature nor intelligible by reason. In science the process has 
been reversed; nature ascends, so to speak, into the region of the 
supernatural and subdues it tq itself ; the marvellous or miraculous 
b brought under the domain of natural law, the canons of physics 
extend over metaphysics, and religion takes its place as one ele- 
ment in the natural relationship of man to his environment. Hence 
the new world-view threatbis the foundations of the ecclesiastical 


edifice. This revolution in the world-view is no longer the 
sion of philosophers and scholars, but the multitude accepts i{\ 
part. Education in general has rendered many famiUar with the 
teachings of science, and, moreover, its practical benefits have 
given authority to its maxims and theories. 

The Roman CatHoUc Church uncompromisingly reasserts 
ancient propositions, political and theological. The cause is lost 
indeed in the political realm, where the Church is obliged to 
submit, but it protests and does not waive or modify its claims 
{see the Syllabus of 1864, par. 19 seq., 27, 54 and 55). in the 
Greek and Protestant churches this situation cannot arise, as they 
make no claims to governmental sovereignty. In the intelleaual 
domain the situation is more complex. Again the Roman Church 
unhesitatingly reaffirms the ancient principles in their extreme 
form {Syllabus, par. 8-9-13; Decrees of the Vatican Council 
ch. 4, especially canon 4-2); the works of St. Thomas Aquinas 
are rcconunended as the standard authority in theology (Kneve 
of Leo XIII., Aetemi Patris, Aug. 4, 1879). In details also the- 
conclusions of modern science are rejected, as for example the 
origin of man from lower species, and, in a different sphere, the 
conclusions of experts as to the origins of the Bible. Faith is 
defined as “assent upon authority,” and the authority is the 
Church, which maintains its right to supremacy over t^ whole 
domain of science and philosophy. 

The Greek Church remains untouched by the modem spirit. 
With characteristic oriental conservatism it claims the title uf 
“Orthodox” and retains the creed and organization of the early 
Church. The Protestant Churches also arc bound officially to the 
scholastic philosophy of the 17th century; their confessions of 
faith still assert the formation of the world in six days, and require 
assent to propositions which can be true only if the old cosmology 
be correct. 

Compromises. — On the other hand there are individuals and 
even large bodies of Christians who are intent upon a reinter- 
pretation. Even in the official circles of the Church, not excepting 
the Roman Church, there are many scholars who find no dilliculiy 
in maintaining communion while accepting the modern scientific 
view of the world. This is possible to some because the situation 
in its sharp antithesis is not present to their minds: by making 
certain compromises on the one side and on the other, and by 
framing private interpretations of important dogmas, thL7 can 
retain their faith in both and yet preserve their mental integrity. 

Thus the crisis is in fact not so acute as it might seem. No 
great institution lives or dies by logic. Christianity rests on great 
religious needs which it meets and gratifies, so that its life (like all 
other lives) is in unrationalized emotions. Reason seeks ever to 
rationalize these, an attempt which seems to destroy yet really 
fulfils. As thus the restless reason tests the emotions of the soul, 
criticizes the traditions to which they cling, rejects the am lent 
dogmas in which they have been defined, the Church slowly 
participates in the process; silently this position and that are 
forsaken, legends and beliefs once of prime importance are for- 
gotten, or when forced into controversy many ways are found 
by which the old and the new are reconciled; the sharpness of 
distinctions can be rubbed off, expressions may be softenod, 
definitions can be modified and half-way resting-places affurdf'd, 
until the momentous transition has been made and the continiiitv 
of tradition is maintained. Finally, as the last step, even the 
official documents may be revised. 

Philosophy and Ethical Redcmption.^The intellectual 
crisis cannot be ignored in the interest of the practical life. Men 
must rationalize the universe. On the one hand there arc church* 
men who attempt to repeat the historical process which has natu- 
ralized the Church in alien soils by appropriating the forces of the 
new environment, and who hold that the entire process is inspired 
and guided by the spirit of God. Hence Christianity is the al)so- 
lute religion, because it does not preclude development but ncce^ 
sitates it, so that the Christianity that is to come shall not ony 
retain all that is important in the Christianity, of the past an 
present but shall assimilate new truth. On the other hand som 
seek the essential Christianity in a life beneath and separable ir 
the historic forms. In part under the influence of the 
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philosophy, and in part because of the prevalent evolutionary 
scientific world-view, God is represented under the form of pure 
jhouffht, and the world process as the unfolding of Himself. Such 
truth can be apprehended by the multitude only in symbols which 
guide the will through the imagination, and through historic facts 
v^hich are embodiment of ideas. The Trinity is the essential Chris- 
tian doctrine, the historic facts of the Christian religion being the 
embodiment of religious ideas. The chief critical difficulty felt by 
thi.s school is in idcntif3dng any concrete historic fact with the un- 
changing idea, that is, in making Jesus of Nazareth the incarnation 
of (>od. God is reinterpreted, and in place of an extra-mundane 
creator is an omnipresent life and power. The Christian attain- 
njeiil is nothing else than the thorough intellectual grasp of the 
absolute idea and the identification of our essential selves with 
(Jod. With a less thoroughgoing intellectualism other scholars re- 
interpret CJiristianity in terms of current scientific phraseology. 
Christianity is dependent upon the understanding of the universe; 
hence it is the duty of believers to put it into the new setting, so 
tlnii it adopts and adapts astronomy, geology, biology and psy- 
chology. 

I roni all these efforts to reconstruct systematic theology with 
its appropriations of philosophy and science, groups of Christians 
turn lo the inner life and seek in its realities to find the confirma- 
ti(»ii of their faith. They also claim oneness with a long line of 
Christians, for in every age there have been men who have ignored 
the dogma and the ritual of the Church, and in contemplation and 
rotin'inent have sought to know God immediately in their own 
experience. To them at best theology with its cosmology and its 
loirit is only a shadow of shadows, for God reveals himself to the 
puie in heart, and it matters not what science may say of the 
iTuticrial and fiecting world. This spirit manifests itself in wide 
circles in our day. The Gordian knot is cut, for philosophy and 
religion no lunger touch each other but abide in separate realms. 

In quite a different way a still more intlucntial school seeks 
essential Christianity In the sphere of the ethical life. It also 
^Miuld disentangle religion from cosmology and formal philosophy. 
It studies the historic development of the Church, noting how 
elimeiil after element has Iwen introduced into the simplicity of 
till' gospel, and from all these it would turn back to the IJible it- 
self. In a thoroughgoing fashion it would accompli.sh what Luther 
and the Reformation attempted. It regards even the earliest 
creeds as only more or less satisfactory attempts to translate 
the Christian facts into the current language of the heathen 
world. But the process does not stop with this rejection of the 
anrient and the scholastic theology. It recognizes the scientific 
results attained in the study of the Bible itself, and therefore it 
dots not seek the entire Bible as its rule of truth. To it Jesus 
Christ, and lie alone, is supreme, but this supremacy does not 
carry with it infallibility in the realm of cosmology or of history. 
In these too Jesus participated in the views of His own time; even 
His teaching of God and of the future life is not lacking in Jewish 
rlenienis, yet none the less He is the essential element in Chris- 
lianiiy. and to His life-purpose must all that claims to be 
Christianity be brought to be judged. To this school Christianity 
h the culmination of the ethical monotheism of the Old Testa- 
tnent, which finds its highest ideal in self-sacrificing love. Jesus 
Christ is the complete embodiment of this ideal, in life and in 
dtaih This ideal He sets before men under the traditional forms 
the Kingdom of God as the object to be attained, a Kingdom 
^'hich takes u|K)n itself the forms of the family, and realizes itself 
a new relationship of universal brotherhood. Such a religion 
'iplHali' for its self-verification not to its agreement with cosmo- 
lunccptions, either ancient or modern, or with theories of 
philosophy, however true, these may be, but to the moral sense of 
nian. ()n the one hand, in its ethical development, it is nothing less 
Jh:in th(? outworking of that principle of Je.sus Christ vrhich led 
Him not only to self-sacrificing labour but to the death upon the 
cross. Oil the other hand, it finds its religious solution in the trust 
a power not ourselves which makes for the same righteou.sness 
chilli was incarnate in Jesus Christ. 

Thus Christianity, as religion, is on the one hand the adoration 
God, that is, of the highest and noblest, and this highest and 


noblest as conceived not under forms of power or knowledge but 
in the form of ethical self-devotion as embodied in Jesus Christ, 
and on the other hand it meets the requirements of all religion in 
its dependence, not indeed upon some absolute idea or omnipotent 
power, but in the belief that that which appeals to the soul as 
worthy of supreme worship is also that in which the soul may 
trust, and which shall deliver it from sin and fear and death. 
Such a conception of Christianity can recognize many embodi- 
ments in ritual, organization and dogma, but its lest in all ages 
and in all lands is conformity to the purpose of the life of Christ. 
The Lord's Prayer in its oldest and simplest form is the expression 
of its faith, and Christ’s separation of mankind on the right hand 
and on the left in accordance with their service or refusal of 
service to their fcllow-men is its own judgment of the right 
of any age or Church to the name Christian. 

Christianity has passed through tOo many changes, and it has 
found too many interfiretatiohs possible, to fear the time to come. 
Thoroughgoing reconstruction in every item of theology and in 
every detail of polity there may be, yet shall the Christian life 
go on — the life which finds its deepest utterance in the words of 
Christ, “Thou shalt love the Lord thy God with all thy heart 
and thy neighbour as thyself'; the life which expresses its pro- 
foundest faith in the words Christ taught it to pray, “Our Father”; 
the life which finds its highest rule of conduct in the words of its 
first and greatest interpreter, “Let this mind be in you which 
was also in Christ Jesus our Lord.” 

The view that Jesus delil)erately founded a Church (an ecclesi- 
astical institution), appointed the Apostles its rulers, settled its 
rites, gave it its doctrine and guaranteed its fidelity, can only be 
maintained by discarding history aliogethcr. In the iQlh century 
this was transformed into the view that Jesus planted “in germ” 
what has grown to be the present Catholic doctrine and order. 
Among tho.se who differ only in detail about what happened, there 
are, however, diametrically opposite judgments of the value of 
the change, (i.) Liberal Protestant scholars, on the whole, regard 
it as the kind of corruption to which religions are always subject 
as they absorb alien elements with their imperfectly instructed 
converts. They find the essential Christian element to be a power, 
shown by no other religion, first of elevating and spiritualizing 
these alien elements and then of eliminating them. This they 
ascribe to the higher idea of redemption inseparable from the faith 
in Christ (which, however much overlaid, has always wrought 
like leaven), and to what goes with it — ^the Revelation of the 
Father. Thus, for them, an essential quality of Christianity is its 
power to regenerate itself by a return to the Jesus of the Gospels. 
They would maintain that all other religions have their place, but 
it is as a preparation, or if their elements remain in Christianity, 
it is only as a temporary substitute for the true Christian redemp- 
tion. (ii.) Liberal Catholic scholars on the other hand regard it 
as the highest perfection of Christianity that It can thus “syncre- 
tize” (absorb and transform) what has appealed to human need 
in any religion. By this comprehensiveness, they maintain, Chris- 
tianity, from being an enthusiastic but incoherent movement, grew 
into a permanent and effective institution, with its original puritan- 
ism enriched in all kinds of religiously valuable ways. 

The foregoing statement is a definition not of two positions but 
of two directions^ and allows for various intermediate doctrines 
and interpretations. All these are naturally exemplified in the 
principal branches of organized Christianity, and reference must 
be made to the various articles on these subjects: Roman Catho- 
lic Church; England, Church of; Presbyterianism; Lu- 
therans; Congregationalism; Methodism; etc. 

BTBLTOGRApnv.— On such a vast subject we can here refer to only 
a few of those books which give guidance for further study and 
are typical of each of its main lines. For Roman Catholicism: P. 
Batifiol, L*£gUse narssanie ct le caihoUchme (4th cd., ityOQ) ; Wilhelm 
and Scanncll, Manual of Catholk Theology (1899) ; C. S. Devas, The 
Key to the World^s Progress (1906) ; and many articles in the CathoHe 
Encyclopaedia. For Anglicanism: Lux Mundi (1890); Gore, Orders 
and Vmiy (1909); The Reconstruction of BeUcf (1927); Harwell 
Slone, The Church, its Ministry and Authority (1902) ; A. C, Hcadlam 
(Bishop of Gloucester), The Church of England (1927)- For Uic 
Free Churches: Towards Reunion, by Church of England and Froc 
Church writers (iqiq) ; G. K. A. Bell, Documents on Christian UnH^ 
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(1924) ; G. K. A. Bell and W. Robertson (eds.), The Church of England 
and the Free Churches (1925); A. E. Garvie, “Christianity” in James 
Hastings’ Encyclopaedia of Religion and Ethics, 12 vol. (1908-2 2), for 
Hl>eral Evangelicalism; J. E. Carpenter (ed.)i Freedom and Truth 
(7925), for tfnilarian Christianity. See also James Drummond, Via, 
Veritas, Vita (Hibbcrt Lectures, 1894) ; and Charles Beard, The Refor- 
motion of the Sixteenth Century in Its Relation to Modern Thought 
and Knowledge (Hibbert Lectures, 1883; new ed., 1927). 

For the principles of Prote.stanlism as a religion: A. Ritschl, Christian 
Doctrine of Justification and Reconciliation (Eng. trans., iqoo), mo.Ht 
important for its present influence (for a critical estimate, Garvie, The 
Ritschlian Theology, 1897) ; E. Troeltsch, Die Absolutheit des Christen^ 
thums (1902); W. Hermann, Communion of the Christian with God 
(Eng. trans., 1895), a discussion in the spirit of Luther; A. Sabatier, 
Religions of Authority and the Religion of the Spirit (Eng. trans., 1904). 
On primitive Christianity, see Hamack, Mission and Expansion of 
Christianity in the First Three Centuries (Eng. trans., 1904); Wemlc, 
Beginnings of Christianity (Eng. trans., 1904) ; Weizsackcr, The Apos- 
tolic Age (Eng. trans., 1897) ; Edwin Hatch, Influence of Greek Ideas 
and Usages upon the Christian Church (Hibbcrt Lecture.^, 1888). 

(G. W. Kn.; S. H. M.) 

CHRISTIAN OP BRUNSWICK (159^1626), bi.shop of 
Halberstadt, a younger son of Henry Julius, duke of Brunswick- 
Wolfenbiittcl, was born in Groningen, Neth., on. Sept. 20, 1599. 
Having succeeded his father as “bishop” of Halberstadt in 1616, 
he obtained some experience of warfare under Maurice, prince 
of Orange, in the Netherlands. Raising an army he entered the 
service of Frederick V, elector palatine of the Rhine, and attacked 
the lands of the elector of Mainz and the bishoprics of West- 
phalia. After some successes he was defeated by Johann (later 
Count van) Tilly at Hochst, Prus., in June 1622; then, dismissed 
from Frederick’s service, he entered that of the United Provinces, 
losing an arm at the battle of Fleurus. In 1623 he was beaten 
by Tilly at Stadtlohn, Prus., and driven back to the Netherlands. 
When in 1625 Christian IV, king of Denmark, entered the arena 
of the war, he took the field again in the Protestant interest, 
but after some successes he died at Wolfenbiittcl, Ger., on 
June 16, 1626. (See also Thirty Years’ War.) 

Bibmograpiiy. — Count van Tilly, Relacion d,e. la vitoria que de dar 
al Conde de TylU contra d Duque Cristiano de Bronzuyque (Madrid, 
1623). 

CHRISTIANSAND, a fortified seaport of Norway, the chief 
town of the diocese (stifi) of Agder on a fjord of the Skager- 
rack, 175 mi. S.W. of Oslo. Pop. (est. 1936) 18,781, It stands on 
a square peninsula flanked by the western and eastern harbours 
and by the Otter river, among wooded hills and islands. It is a 
fishing centre (salmon, mackerel, lobsters), with sawmills, wood- 
pulp factories, shipbuilding yards and mechanical workshops. 
The port is the largest on the south coast; coast and foreign 
steamers on the way north to Oslo ordinarily touch there. The 
Saetersdal railway follows that valley north to Byglandsf jord (48 
mi.), whence a good road continues to Viken i Valle at the head of 
the valley. Flckkero, a neighbouring island, is a favourite pleasure 
resort. The town was founded in 1641 by Christian IV. 

CHRISTIAN SCIENCE, the religion founded by Mary 
Baker Eddy; the religion represented by the Church of Christ, 
Scientist. Applicable to health, as the Christian religion orig- 
inally was, Christian Science is a religious teaching and practice 
ba.sed on the words and works of Christ Jesus. As defined by Mrs. 
Eddy, it is “divine metaphysics”; it is “the scientific system of 
divine healing”; it is “the law of God, the law of good, interpret- 
ing and demonstrating the divine Principle and rule oif universal 
harmony” (Science and Health, with Key to the Scriptures, p. iii, 
123; Rudimental Divine Science, p. i). For many years prior to 
1866 Mrs. Eddy had observed and studied mental causes and 
effects. Profoundly religious, she was disposed to attribute causa- 
tion to God and to regard Him as divine Mind. At Lynn, Mass., 
in that year, she recovered almost instantly from a severe injury 
after reading an account of healing in the Gospel according to St. 
Matthew ix, 1-8. The discovery of what she named Christian 
Science ensued from this incident. As she has said, “1 knew the 
Principle of all harmonious Mind-action to be God, and that cures 
were produced in primitive Christian healing by holy, uplifting 
faith; but 1 must kxiow the Science of this healing, and I won my 
way to absolute conclusions through divine revelation, reason and 
demonstration” (Science and Health, p. zoq). 


At Boston, Mass., in 1875, Mrs. Eddy published her principal 
work, first called Science and Health but afterward entitled 
Science and Health, with Key to the Scriptures, It is known also 
as the Christian Science textbook. Occasionally revised by the 
author, “only to be a clearer and fuller expression of its original 
meaning” (p. 361), this book received from her its final revision 
in 1907. It is read in Christian Science services in connection 
with the Bible, and is to be found in all Christian Science reading 
rooms as well as in public libraries. (For other works on Christian 
Science by Mrs. Eddy, see the bibliography under Eddy, Mary 
Baker.) Mrs. Eddy also attached great importance to 
periodical literature. Publications of the church, issued by 
the Christian Science Publishing society, include The Christian 
Science Journal (1883); the Christian Science Quarterly (1890) ; 
the Christian Science Sentinel (1898); The Herald of Christian 
Science, published in seven foreign languages and in Braille in 
English; and the Christian Science Monitor (1908). All except 
one of these periodicals circulate chiefly among people who have 
some degree of interest in Christian Science, but the Christian 
Science Monitor has become established as an excellent newspaper 
in the estimation of many people who are entirely indifferent 
toward the religion which it promotes but does not obtrude or 
even stress. 

At first, Mrs. Eddy did not exfiect to found a distinct churiQ 
or denomination; she hoped that her discovery would be acceptec 
soon by existing churches. In a short time, however, a distinct 
church became needed to facilitate co-operation and unity between 
Christian Scientists, to present Christian Science to other people 
and to maintain the purity of its teaching and practice. Accord- 
ingly, at Boston, in 1879, Mrs. Eddy with her followers founded 
the Church of Christ, Scientist. Soon the original organization 
became inadequate for the growing denomination. To the first 
congregation in Boston there were added numbers of Christian 
Scientists at other places. Local churches as well as a central or- 
ganization or Mother Church became necessary. Therefore, in 
1892, Mrs. Eddy with her followers founded the Christian Science 
Mother Church, The First Church of Christ, Scientist, in Boston, 
of which the local churches throughout the world are regarded a& 
branches. 

Mrs. Eddy passed away in 1910. Until then she had initiated 
every step in the progress of Christian Science. Nothing of mo- 
ment was done without her approval. Furthermore, although the 
organic law of the Christian Science movement, its Church Manr 
ual, confers extensive and sufficient powers upon an administra- 
tive board, the Christian Science board of directors, yet this board 
always had functioned under her immediate supervision. Mrs. 
Eddy’s demise, therefore, immediately tested the adequacy of the 
Church Manual as an organic law and the loyalty of Christian 
Scientists to this law, in the absence of its author. Nevertheless, 
the period since 1910 has been the most fruitful and prosi)erous 
in the history of Christian Science. 

The theology of Christian Science begins with the propositions 
that God is the only might or Mind; that“Hc is “the divine Prin- 
ciple of all that really is” (Science and Health, p. 275). To define 
God further, it employs frequently the word Good, besides such 
terms as Life, Truth, Love, Soul, Spirit and Infinite Person. Next 
to God, the name Jesus and references to him occur most fre- 
quently in the authorized literature of Christian Science. Con- 
cerning Jesus the Christ and his relation to God and men, Chris- 
tian Science distinguishes between what is in the New Testament 
and what is in the creeds, doctrines and dogmas of later times. 
Accordingly, Christian Scientists speak of him oftenest as the 
Way or Way-shower and they regard his atonement, his chief 
work, as “the exemplification of man’s unity with God, whereby 
man reflects divine Truth, Life and Love” (Science and Sealtn, 
P« 

The most distinctive feature of Christian Science teaching is 
its absolute distinction between what is real and what is apparent 
or seeming but unreal. This distinction Mrs. Eddy explains, for 
instance, as follows: “All reality is in God and His creation, har- 
monious and eternal. That which He creates is good, and 
makes all that is made. Therefore the only reality of sin, sickness 
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or death is the awful fact that unrealities seem real to human, err- 
inc; belief, until God 5trip>s off their disguise. They are not true, 
because they arc not of God” {Science and Health, p. 472). Con- 
trary to common misapprehension, Christian Science does not ig- 
nore what it regards as unreal. This religion teaches its adherents 
to forsake and overcome every form of error or evil on the basis 
of its unreality; that is, by demonstrating the true idea of reality. 
This it teaches them to do by means of spiritual understanding, 
siiiritual law and spiritual flower. 

In this connection, Christian Science maintains that the truth 
of being, the truth concerning God and man, includes a rule for 

practice and a law by which its practice produces effects. To 
:i rertain extent Jesus declared this rule and law when he said, “Ye 
shall know the truth, and the truth shall make you free” (John viii. 
Accordingly, for an individual to gain his freedom from any 
form of error or evil, he should know the truth, the absolute truth 
of being, applicable to his case; and Christian Science further 
leaches that this practice is effective when employed by one indi- 
vidual for another, because such is the unity of real being and such 
is the law of God. For these reasons, evidently Jesus could and 
did declare the possibility of Christian healing in unlimited terms. 
See Matthew x, 5-10, and xxviii, 16-20; Mark xvi, 14-18; John 
xiv, 12. 

The practice of Christian Science is not merely mental; it 
must be also spiritual. Indeed, it is truly mental only as it is ab- 
solutely spiritual. The nonspiritual elements in the so-called hu- 
iiuin mind do not contribute to harmony or health. The practi- 
tioner must know or rcalizo spiritually, and his ability to do this is 
derived from the divine Mind. Therefore, he must agree with the 
Tivuher and Way-shower who said, “I can of mine own self do 
nolliing” (John v, 30^ and must prepare for the healing ministry 
and keep himself in condition for it by living the life of a genuine 
t'hristian. The practice of Christian Science is not limited, as is 
((mimonly supposed, to the healing (»f the sick. On the contrary, 
(’liristian Scientists regard their religion as applicable practically 
U» every human need. 

While the adherents of Christian Science are chiefly found 
among people who read English, it has followers among Christian 
pfople everywhere and also among Jews. 

In Jan. 1950 there were 3,006 branches of the Mother Church, 
in addition to which there W’crc 108 college and university or- 
canizations besides many groups not yet formally organized. Of 
these churches, there were in the United States 2,251; in Great 
Britain, 344; in Germany, 119; and in other countrie.s, 292. 

(C. P. S.; X.) 

BinLiOGKAPnY. — ^Mary Baker Eddy, Science and Health, with Key to 
the Scriptures, rev. cd. (1910); Edward A. Kimball, Lectures and Ar^- 
tides on Christian Science (1921 ) ; Charles Herman Lea, A Plea for the 
Thorough and Unbiased Investigation of Christian Science (London, 

CHRISTIAN SOCIALISM is a term that has been used 
to denote a wide variety of social doctrines and movements which 
have attempted to give a basic, structural application to the social 
principles of Christianity. In the 19th century the term socialism 
in this context was employed in a loose sense, denoting, in opiiosi- 
lion to laissez-faire individuali.sm a Christian demand for some 
form of political or economic action in the interest of all the 
people. Christian Socialists usually did not demand the common 
ownership and control of the means of production and exchange. 
Roman Catholic Christian socialism, for example, promoted cer- 
tain reforms to improve social relations, but its ultimate aim, in 
accord with papal encyclicals, was the establishment of a neo- 
fcudnl corporative system, an order quite different from what is 
usually called sociahsqi. In the 20th century, Christian social 
and industrial reform movements have been more and more re- 
ferred to as the Christian social, the* Protestant social or the 
^•’uholic social movement. The term Christian socialism tfinds 
h> he reserved for those movements which attempt to combine the 
fundamental aims of socialism with the religious and ethical con- 
victions of Christianity. It is this sort of Christian socialism 
ffjui is mainly dealt with here. 

Christian Socialinn In Enfflandw-— Although anticipations 


SOCIALISM 639 

of Christian socialism are to be found in early Christian "com- 
munism of love” and in the radical sects of the middle ages, of 
the “left wing” of the Reformation and of the T7th century {e.g,, 
the Levellers in England), the term Christian .socialism was first 
appropriated by the Broad Churchmen, J. F. D. Maurice, Charles 
Kingsley (the novelist), J. M. Ludlow and others, who entered on 
public propaganda immediately after the collapse of the chartist 
uprising of 1848. Their general purpose was to vindicate for 
“the Kingdom of Christ” its “true authority over the realms of 
industry and trade” and “for socialism its true character as the 
great Christian revolution of the 19th century.” Four years 
after Karl Marx characterized religion as “opiate for the people,” 
Kingsley (probably unaware of Marx’s phrase) asserted that 
the Bible had been wrongly used as “an opium-dose for keeping 
beasts of burden patient while they were being overloaded” and 
as a “mere book to keep the poor in order” (in Politics for the 
People, 1848). Greatly stirred by the sufferings of the poor, the 
group vigorously criticized socially conservative Christianity and 
laissez-faire industrialism, extolling “the Bible principles” of 
self-sacriflce and co-operation as against self-interest and com- 
petition. 

Reviving the co-operative movement, they favoured copartner- 
ship and profit-sharing in industry; they organized the Council 
for Promoting Working Men’s As.sociations, which gave rise 
to or encouraged producers* and consumers’ co-operatives; they 
aided in securing the enactment in 1852 of the Industrial and 
Provident Partnerships bill, the Magna Carta of the modem co- 
operative movement; and they instituted workers’ education by 
founding the Working Men’s college in London (1854). The 
movement as such continued for only a decade. 

In 1877 Stewart Hcadlam founded the (Anglo-Catholic) Guild 
of St. Matthew, which espoused a composite of doctrines drawn 
from Maurice, from Tractarianism and from Fabian socialism. 
Somewhat similar if less definitely socialistic ideas gained in- 
fluence after the turn of the century through the support of cer- 
tain high churchmen who founded the Christian Social union 
(1889). 

Subsequent to Ileadlam’s effort numerous Christian Socialist 
organizations were formed, both in the established church and 
among the free churches. Prominent among these were the 
interdenominational Christian Socialist league, originating in the 
early 1880s, the labour churches (organized in 1891), and the 
(Anglican) Church Socialist league (founded in 1906), which 
emanated from the industrial north of England and brought the 
churches closer to labour and Socialist movements. Following 
internal dissen.sion the Church Socialist league was succeeded in 
1923 by the League of the Kingdom of God. which called for a 
generically Catholic Christian sociology looking toward the es- 
tablishment of a neomediaeval social system. The (oflicial Angli- 
can) Industrial Chri.stian fellowship, founded in 1919, was of a 
mediating character. The later (predominantly Free Church) 
Socialist Christian league and the (Anglo-Cathohc) Order of the 
Church Militant made explicit demand for the communal control 
of the means of life and regarded socialism as, the economic ex- 
pression of Christianity. The Malvern declaration of 1941, drawn 
up by Anglicans under the leadership of Archbishop William 
Temple, vras considered to be left-wing in character, but it was 
criticized for its “vagueness” by the Council of Clergy and Minis- 
ters for Common Ownership (founded in 1942). More sym- 
pathetic to Marxist philosophy was the (Free CIhurch) Christian 
Left, which, under the leadership of John Maemurray, flourished 
in the T930S and which viewed it to be “the religious mission of 
the working class to achieve Socialism.” 

Christian Socialism on the Continents— ‘The precursors 
of this movement on the continent are dealt with in another 
place. Roman Catholic Christian socialism (now called the 
Catholic social movement) was the first of its kind on the con- 
tinent, but it was not socialistic except in the sense of a clerical 
socialism. 

In France the Protestant Association for the Practical Study 
of Social Questions (founded in 1888) was mainly concerned with 
the need for social reform, T, Fallot, one of its principal found- 
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crs, opposed bourgeois, individualislic Protestantism and strove 
for a Protestant socialism that would achieve liberty through co- 
operation and through resisting an '^artificial and deadly*’ equal- 
itarian socialism. Until World War I, Protestant left-wing views 
were for the most part mildly social-reformist in character. In 
the 20th century Protestant Socialists found their most effective 
mediums of expres.sion in the periodical Le Chrisiianisme Social 
(founded in 1877), edited by £lie Gounelle, and in the Federation 
du Chrisiianisme Social. In this group one of the most influential 
Christian Socialists of the second quarter of the century was 
Andre l*hilip, an economist, n prolific writer on Christianity and 
socialism and a leader in labour and government circles. 

Outstanding among German Protestant Christian Socialists 
in the icjth century were Rudolf Todt, Adolf Stocker (who de- 
viated into anti-Semitism), Friedrich Naumann and J. C. Bluin- 
hardt. The state Socialists 'I odt and Stocker (anti-Marxist and 
in the throne and altar tradition) were, like the Catholic groups, 
opposed by the Social Democrats. Naumann took a more demo- 
cratic attitude toward the worker and also believed it desirable 
for cliurchmen to co-operate with a revisionist social democracy. 
A still more favourable attitude toward social democracy was 
adopted by Blumhardt, Who held that the Kingdom of God can be 
hindered by the churches and can be advanced by seemingly 
anti-Christian secular movements; indeed, he joined the Social 
Democratic party. 

In the early part of the 20th century Hermann Kuttcr, “the 
Zurich Savonarola.” held that the Social Democrats were revo- 
lutionary bccau.se God is; God’s Kingdom must go forward in a 
revolutionary way despite, and even because of, the sluggishness 
of tlie churches. Leonhard Ragaz of Zurich, who looked forward 
to a Socialist society organized in freedom and love, was the 
connecting link with postwar movements in Switzerland and 
Germany. Christian socialism now assumed a great variety of 
forms. Some Christian Socialists (i) held that socialism is the 
logical consequence of Chri.siianity, (2) others made socialism 
into a religion, (3) others tried to bring about understanding 
and interpenetration between the churches and the organized 
Socialist proletariat and (4) still others tried to uncover the 
roots of both Christianity and Marxist socialism toward the end 
of understanding more critically the aflfmities and the needed 
correctives. Representative of the fourth type was the League 
of Religious Socialists of south Germany, which included both 
Protestants and Catholics in its membership. Philosophically 
and theologically the most important and fruitful was the (Ber- 
lin) Kairos circle, which belonged to the fourth type mentioned 
and which for the decade preceding the nazi revolution was 
under the leadership of the theologian Paul Tillich. After 1933 
Tillich went to the U.S., w'here his religious sociahsm exercised 
an influence. 

Movements similar to the above-mentioned types have appeared 
also in other European countries; they were especially successful 
in the Scandinavian countries. Of intellectual significance in the 
1 930s and 1940s was the religious-Sociali.st “jHjrsonalist” philos- 
opliy of the one-time Marxist, theosophical Russian Orthodox 
writer Nicolas Berdyaev, whose antecedents appiear in the writings 
of 19th-century Russian lay theologians such as Theodore Dos- 
toievski and Leo Tolstov. 

Developments in America^ — ^As the result of the absence 
of an archaic period in the history of the U.S., ncofeudal and 
patriarchal forms of Christian socialism have played a small 
role; Puritan activism, the enlightenment and radical democratic 
tendencies have been more in evidence. Although ethical ration- 
alism and deism exercised considerable influence in 18th-century 
religion and politics, although semi-Utopian Fourierist communi- 
ties were established in the T840S and 1850s and although progres- 
sive social concerns during this period found strong advocate.^ in 
the Unitarians W. E. Channing, Jo.scph Tuckerman and Theodore 
Parker, a social Christianity was not widely expounded until 
after the Civil War. Its outstanding leaders down to the 1930s 
were R. H. Newton (an Episcopalian), Washington Gladden, 
Josjuh Strong, G. D. Herron (Congregationalists), Shailer 
Mfilhpws (n Baptist), Bi.shop Francis J. McConnell (a Methodist) 


and F. G. Peabody and J. H. Holmes (Unitarians). Of these 
men only Herron and Holmes were Socialists. 

As early as 1849 Henry James, Sr., had argued the identity of 
the aims of Christianity and socialism. Largely under the leader- 
ship of W. D. P. Bliss, an Episcopalian who had been a member of 
the Knights of Labor, the Society of Christian Socialists was 
organized in 1889. Vigorously criticizing economic individualism 
and its ruinous progeny of plutocracy, industrial crises and wage 
slavery, the society attempted to show that “the aim of socialism 
is embraced in the aim of Christianity.” 

In the first quarter of the 20th century numerous Christian 
Socialist or quasi-Socialist groups were formed, as for example 
the nondenominational Christian Socialist fellowship (1906), the 
(pacifist) Fellowship of Reconciliation (started in England in 
1914 and extended to the U.S. in 1915). the (Episcopalian) 
Christian Socialist league (1911--19), followed by the Church 
League for Industrial Democracy. 

This period was the heyday of the Social Gospel movement, 
which, in the spirit of evolutionism and evangelical humanitar- 
ianism, interpreted the Kingdom of God as requiring social as 
well as individual salvation. Its most influential exponent was 
Walter Rau.schenbusch (a Baptist), who demanded “a new order 
that would rest on the Christian principles of equal rights and 
democratic distribution of economic power.” He distinguished 
sharply between the ultimate presuppositions of Christian so- 
cialism and those of secular socialism. Influences from thi.> 
movement extended to Japan (e.g., through T. Kagawa), Cliina, 
South America and India. 

Following World War I, Marxist doctrine and also radically 
democratic doctrine began to play a larger role. Harry F. Ward 
(a Methodist) and his disciples were moving toward a Christian 
Marxism which showed a marked sympathy with Russian lom- 
munism. In the T930S and 1940s a neo-Marxist and theologicnlly 
neo-orthodox Christian socialism gained wide attention under the 
leadership of Reinhold Niebuhr (an Evangelical); attacking 
the “Utopian naturalism” of Marxism and the overoptimism of 
the “liberal” Social Gospel, the nondenominational Fellow.ship of 
Socialist Christians, founded in 1932, undertook a “Christian 
espousal of .socialism” as the logical next .step in a technical soci- 
ety; and the group published a magazine, Christianity and Society. 
The National Religion and Labor foundation (1932 ct scq.), the 
Fellowship of Southern Churchmen (1934 et seq.) and the (Cana- 
dian) Fellowship for a Christian Social Order (1934 et seq.) 
advocated similar economic policies, as did the United Christian 
Council for Democracy (1936 et seq,) which provided a means of 
common action for the left-wing organizations of six liberal 
Protestant denominations. Beginning in 1939 The Protestant 
Digest f later named The Protestant^ a journal edited by Kenneth 
Leslie (a Baptist), served as a medium of expression for Christian, 
Jewish and .secular left-wing and neo-Marxist viewpoints. The 
Highlander Folk school (Monteagle, Tenn., 1932 et seq,) espoased 
a Christian Sociali.st gospel, co-operatives, unionism and adult 
education among rural and industrial workers. In most of these 
groups social planning tended to replace gradualist sociali.sm as 
the remedy proposed fur the ills of capitalism. 

Although it has not been markedly successful in attracting 
the alienated working classes to the churches. Christian social- 
ism lias done much to stimulate churchmen to give a radical social 
application to Christian ethics in an industrial society. 

BniLiooKAPiiy.-— W. 1 ). P. Bliss and R. M. Binder (eds.), New Ency- 
clopfdw of Social Rrjorm, new cd. (1908) ; Gerda Soecknick, ReliRtos^ 
Sozialhmus der neucrun Zeit (1926) ; J. Lewis, Karl Polanyi and D. K. 
Kitchin (eds.), Christianity and the Social Revolution (1936); 

O. Wagner (ed.). Social Reformers (1934), an anthology with bibli- 
ographies; C. H. Hopkins, The Rise of the Social Gospel in American 
Protestantism, no. 14 in “Yale Studies in Religious Edura-. 

tion” (1940) ; Paul Tillich, The Protestant Era (1948). For extensive 
bibliography see H. W. Laidicr, Social- Economic Movements, chap. 
in “Crowell’s Social Science Series” (1944). (J- 

CHRISTIANSUND, a seaport on the west coast of Norway, 
in Romsdal amt (county), 259 mi. N.E. by N. of Bergen, in tne 
latitude of the Faeroe Islands. Pop. (1936) 14,646. It is buiU on 
four small islands, by which its harbour is enclosed. The chief 
ports before World War II were wood, cod, herrings and tis 
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products, and butter to Great Britain. The town is the chief port 
of the Nordmbre district. Till 1742, when it received town privi- 
leges from Christian VI, Christiansund was called Lille-Fosen. 
CHRISTIAN UNITY ; see Reunion, Church. 
CHRISTIE^ RICH A RD COPLEY (1830-1901), English 
scholar and bibliophile, was bom on July 22, 1830, at Lenton, 
Xotts., the son of a millowncr. He was educated at Lincoln 
college, Oxford, was called to the bar at Lincoln’s Inn in 1857 
and in 1872 became chancellor of the diocese of Manchester. He 
resigned this position in 1893. He held numerous appointments, 
notably the professorships of history (from 1854 to 1856) and 
of political economy (from 1855 to 1866) at Owens college. Man- 
chester. He always took an active interest in this college of which 
he was a governor; in 1893 he gave the Christie library build- 
ing designed by Alfred Waterhouse, and in 1897 he devoted £$0,000 
of the funds at his disposal as trustee of Sir Joseph Whitworth’s' 
estate for the building of Whitworth hall, which completed the 
front quadrangle of the college. He was an enthusiastic book col- 
lector and bequeathed to Owens college his library of about 75,- 
oco vol., rich in a complete set of books printed by Etienne Dolet, 
a wonderful series of Aldines, and of volumes printed by Sebastian 
Gryphius. His Etienne Dolet, the Martyr of the Renaissance 
(1880) is the most exhaustive work on the subject. He died at 
Ribsden on Jan. 9, 1901. 

CHRISTIE, SIR WILLIAM HENRY MAHONEY 

(1845-1922), British astronomer, son of Samuel Hunter Christie, 
professor of mathematics at the royal military academy, Wool- 
wich. was bom at Woolwich on Oct. t. 1845. was educated at 
King's college school, London, and at Cambridge. In 1870 Chris- 
tie was appointed chief assistant to Sir George Airy at the royal 
observatory, Greenwich, and in 1881 astronomer royal. 

While Christie was at the oh.servatory, the work was consider- 
ably extended, and it was largely because of him that regular spec- 
trosco])ic and photographic observations were started. Some of 
thc<^c [)hotographs form a valuable part of the work of the ob- 
sm-atory, and the observations are still continued. Between 1S90 
and 1808 C!hristie supervised the construction of a new building 
and the erection of a 30-in. reflector and a 26-in. photographic re- 
fractor, enabling the observatory to take part in the international 
photographic map of the heavens; the measurements and publica- 
tion of results occupied a number of years. Christie erected a 
wooden building for magnetic observations, designed a new altaz- 
imuth to replace a faulty one which had been used by Airy and 
al>(» designed a “duplex” micrometer for identifying stars on over- 
lapping plates. Christie wrote a number of papers embodying his 
work on the solar eclipses observed in Japan (1896), India (1898) 
and Portugal (1900), on the measurement of double stars, on the 
observations of Eros for determining the solar parallax and on the 
duration of exposure in photographing stars. 

Christie received the C.B. on the occasion of Queen Victoria’s 
Jubilee and the K.C.B. in 1904. He died on Jan. 22, 1922, while 
on a voyage to Mogador, Morocco, and was buried at sea. 

CHRISTINA (Maria Christina) (1858-1929), queen re- 
pent of Spain (1885-1902), widow of Alphonso XII and mother 
of Alphonso XllI, was bora at Gross Seelowitz, Aus., on July 21, 
11^58, being the daughter of the archduke Charles Ferdinand and 
Ihe archduchess Elizabeth of Austria. In 1879 she married Al- 
pbonso XII of Spain, whom she had met at the court of Vienna 
^hen he was only a pretender in exile, before the restoration of 
the Bourbons, and whose hrst wife, Mercedes, daughter of the 
due dc Montpensier, had died childless. Queen Christina bore her 
husband two daughters— Dona Mercedes, bom on Sept, ii, 1880, 
!tnd Dona Maria Theresa, bom on Nov. 12, 1882. On her hus- 
hand’s death on Nov. 25, 1885, she became regent, and during the 
minority of the posthumous son of Alphonso XII, later 
Alphonso XllI, she exhibited her wisdom, tolerance and unselhsh- 
ness. 

in spite of the excessive rotation of political parties under 
^axedes Sagasta and Antonio Canovas del Castillo, the rcst- 
Itssness of the army, th e economic depression and the disastrous 
V** 1898 with the United States, in which Si»in renounced iU 

eights over Cuba, Puerto Rico the Philippines, the countiy, 


imder Christina, won the respect of the great powers, and opposi- 
tion from the former royal family gradually diminished. Her 
regency ended in 1902, when Alphonso XIII came of age. 

Christina died Feb. 7, 1929. 

CHRISTINA (1626-1689), queen of Sweden, dau^ter of 
Gustavus II and Marie-Eleonore of Brandenburg, was born at 
Stockholm, Swed., on Dec. 8, 1626. Her father was killed at 
Liitzen (1632) when she was only six years old. 

She was educated principally by the learned Johannes Matthiae, 
in as masculine a way as possible, while the chancellor. Count 
Axel Oxenstjerna, instructed her in politics. Christina became 
queen on her i8th birthday (Dec. 8, 1644). From the moment 
when she took her seat at the head of the council board she 
impressed her veteran counsellors with the conviction of her 
genius. Unfortunately her brilliant and commanding qualities 
\rere vitiated by an inordinate pride and egoism, which exhibited 
themselves in an utter contempt for public opinion, and a prodigal- 
ity utterly regardless of the necessities of the state. She main- 
tained a luxurious court, frequented by French artists, scholars 
and philosophers, and seemed to consider Swedish affairs as far too 
petty to occupy her full attention. Her unworthy treatment of the 
great chancellor was mainly caused by her jealousy of his extraor- 
dinary reputation. Recognizing that he would be indispensable as 
long as the Thirty Years’ War lasted, she used every effort to bring 
it to an end; and her impulsive interference seriously hampered 
the diplomacy of the chancellor, and materially reduced the ulti- 
mate gain of Sweden. Yet she gave fresh privileges to the towns; 
she encouraged trade and manufactures, especially the mining in- 
dustries of the Dales; in 1649 .she issued the first school ordinance 
for the whole kingdom; she encouraged foreign scholars to settle 
in Sweden; and native science and literature, under her liberal 
encouragement, flourished as they had never flourished before. In 
one respect, too, she showed herself wiser than her wisest coun- 
sellors. The senate and the estates, naturally anxious about the 
succession to the throne, had repeatedly urged her majesty to 
marry, and had indicated her cousin, Charles Gustavus, as her 
most fitting consort. Wearied of their importunities, Christina 
settled the difficulty by appointing Charles her successor, and at 
the riksdag of 1650 the Swedish crown was declared hereditary in 
Charles and his male heirs. 

In the summer of 1651 Christina was, with difficulty, persuaded 
to reconsider her resolution to abdicate, but three years later the 
nation had become convinced that her abdication was highly 
desirable. 

There were many causes which predisposed her to what was, 
after all, anything but an act of self-renunciation. First of all 
she could not fail to remark the increasing discontent with her 
arbitrary and wasteful ways. Within ten years she had created 17 
counts, 46 barons and 428 lesser nobles; and, to provide these 
new peers with adequate appanages, she had sold or mortgaged 
crown property representing an annual income of 1,200,000 riz- 
dollars. Signs were also not wanting that Christina was growing 
weary of the cares of government, while the importunity of the 
senate and riksdag on the question of her marriage was a constant 
source of irritation. From 1651 there was a notable change in her 
beha\iour. She cast away every regard for the feelings and prej-* 
udices of her people. She ostentatiously exhibited her contempt 
for the Protestant religion. Her foreign policy was flighty to the 
verge of foolishness. She contemplated an affiance with Spain, a 
state quite outside the orbit of Sweden’s influence, the flxst fruits 
of which were to have been an invasion of Portugal. 

She utterly neglected affairs in order to plunge into a whirl 
of dissipation with foreign favourites. The situation became im- 
possible, and it was with an intense feeling of relief that the Swedes 
saw her depart, m masculine attire, under the name of Count 
Dohna. At Innsbruck she openly joined the Catholic Church, 
was rechristened Alexandra and kept up a royal household in 
Rome, surrounded by cardinals. In 1656, and again in 1657, she 
^sited France, on the second occasion ordering the assassination 
of her major-domo, Giovanni Monaldischi, for continuous betrayal 
of her confidence. 

Twice she returned to Sweden (1660 and 2667) in the vain 
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hope of recovering the succession, finally settling in Rome, where 
she died on April 19, 1689, poor, neglected and forgotten. 

(R. N. B.; X.) 

Bibliography.— F. W. Bain, Qwtn Christina o 1 Sweden <1890): 
R. N. Bain, Scandinavia (Cambridge, 1905) ; H. E. Friis, Dronnmg 
Christina ((Ilopcnhagen, 2896) ; C. N. D. Bildt, Christina de SuHe et 
le conclave de Clement X (1906) ; Droitning Kristinas sista dagar 
(Stockholm, 1897). Of the many books tellinR the fantastic story of 
Christina’s later years see A. Barine, Princesses and Court Ladies, 
(Eng. trans., 1906) ; F. H. Cribble, The Court of Christina of Sweden 
(i9i3)» History of the Intrigues and GMintrics of Christina, 
Quern of Sweden, and of Her Court Whilst She Was at Rome, Eng. 
trans. by P. Uollingworth (1697; repr. 1927). 

CHRISTISON, SIR ROBERT, Bart. (1797-1882), Scot- 
tish toxicologist and physician, was born in Edinburgh on July 18, 
1797. He studied in London under John Abemelby and Sir 
William Lawrence, and in Paris under Pierre J. Robiquet and 
M. J. B. Orfila. In 1822 he became professor of medical juris- 
prudence at Edinburgh. In 1829 his Treatise on Poisons was pub- 
lished, and he became medical officer to the crown in Scotland, 
and from that time till 1866 he w»as called as a wdtne.ss in many 
celebrated criminal cases, notably in the case of William Burke 
and William Hare ( 1820). Instructions drawn up by him for the 
examination of dead bodies for legal purposes became the accepted 
guide for the purpose. He may be said to have placed legal juris- 
prudence on a scientific basis. In 1832 he gave up the chair of 
medical jurisprudence for that of medicine and therapeutics, w'hich 
he held till 1877. His work on the pathology of the kidneys and on 
fevers brought him many honours, including a baronetcy in 1871. 
Chrislison died at Edinburgh on Jan. 23, 1882. 

See The Life of Sir Robert Christison (1885^6), edited by his sons, 
which contains his autobiography, with cliaptcrs on his work by 
Gairdner and T. R. Fraser. 

CHRISTMAS (i.c., the mass of Christ), in the Christian 
Church, the festival of the nativity of Jesus Christ. The history 
of this feast coheres so closely with that of Epiphany {q.v,), that 
what follows must be read in connection with the article under 
that heading. 

Origin. — Christmas was not among the earliest festivals of the 
church, and before the sth century there was no general consensus 
of opinion as to w^hen it should come in the calendar, whether on 
Jan. 6, March 25 or Dec. 25. The earliest identification of Dec. 
25 with the birthday of Christ is in a passage, otherwise un- 
known and probably spurious, of Theophilus of Antioch (c. 180), 
preserved in Latin by the Magdeburg centuriators (i, 3, 118), to 
the effect that the Gauls contended that since they celebrated the 
birth of the Lord on Dec. 25, they ought to celebrate the resur- 
rection on March 25. A passage, almost certainly interpolated, 
in Hippolytus’ (c. 202) commentary on Daniel iv, 23, says that 
Jesus was bom at Bethlehcfii on Wednesday, Dec. 25, in the 42nd 
year of Augustus, but no feast is mentioned, and such a feast, in- 
deed. would conflict with the then orthodox ideas. As late as 245 
Origen (horn, viii on Leviticus) repudiated the idea of keeping the 
birthday of Christ, “as if he w^ere a king Pharaoh.” 

The first certain mention of Dec. 25 is in the calendar of 
Philocalus (354), which was first published entire by Theodor 
Mommsen in Abhandlungen d, sacks. Akad. d. Wissensch. (1850), 
and is dealt with in Joseph Slrzygowski’s Kalenderbilder des 
Ckron. vom Jahre 354 (1888). This states that in “Year i after 
Christ the Lord Jesus Christ was born on Dec. 25, a Friday, and 
I Sth day of the new moon” — though, in fact, Dec. 25, a.d. i, was 
a Sunday. Here again no festal celebration of the day is atte.sted. 

Clement of Alexandria (c. 200) mentions several speculations 
on the date of Christ’s birth, and condemns them as superstitious. 
Some chronologists, he says, alleged the birth to have occurred 
in the 28th year of Augustus, on 25 Pachon (an Egyptian month; ; 
f.e., May 20. Others assign it to 24 or 25 Phannuthi (April 19 or 
20). Clement himself sets it on Nov. 17, 3 b.c.; and the anony- 
mous author of a Latin tract, De Pascha computus (written in 
Africa, 243), sets it, “by private revelation,” on Wednesday, 
March 28, the supposed anniversary of the creation of the sun, 
which typifies the Sun of Righteousness. 

Similar symbolical reasoning led Polycarp (in a fragment pre- 
served by an Axmeniaa writer, Ananias of Shirak, dated before 


160) to set His birth on Sunday, when the world’s creation begaiL 
but His baptism on Wednesday, as the analogue of the sun’s crea- 
tion. On such grounds certain Latins as early as 354 may have 
transferred the birthday from Jan. 6 to Dec. 25. which was iheu 
a Mithraic feast, the natalis invicti solis or birthday of the uncon- 
quered Sun of Philocalus. The Syrians and Armenians, who clung 
to Jan. 6, accused the Romans of sun worship and idolatry, cuq. 
tending that the feast of Dec. 25 had been invented by disciples of 
Cerinthus and its lections by Artemon to commemorate the natural 
birth of Jesus. Ambrose (On Virgins, iii, ch. i ) seems to imply that 
as late as the papacy of Liberius (352-3S6) the birth was feasted 
together with the marriage at Cana and the “feeding of the four 
thousand,” which were never feasted on any other day but Jun. 6. 

Chrysostom, in a sermon preached at Antioch on Dec. 2o| 
386 or 388, says that the feast of Dec. 25 was known in the 
west, from Thrace as far as Cadiz, from the beginning. It cer- 
tainly originated in the west, but spread quickly eastward. In 35;;- 
361 it was observed at the court of Constantius; Basil of CaesiiVea 
(d. 379) adopted it; Honorius, emperor (395-423) in the west, 
told his mother and brother Arcadius (395-408) in Byzan- 
tium how the new feast was kept in Rome, separate from Jan. 0 
with its own troparia and sticharia; and they adopted it. The 
patriarchs Theophilus of Alexandria, John of Jerusalem anc 
Flavian of Antioch were won over to it under Pope Anastatius, 
398-401. John or Wahan of Nice (Combefis, Ilistoria monothe- 
Utarum) affords the above details. The new feast W'as communi- 
cated by Proclus, patriarch of Constantinople, to Sahak, Catholicos 
of Armenia, about 440; and the Armenians within the Byzan- 
tine pale adopted it for about 30 years, but finally abandoned 
it, together with the decrees of Chalcedon, early in the Sth ccii- 
tury. Many writers of the period 375-450 (e.g., Epiphanius, 
Cassian, Asterius, Basil, Chrysostom and Jerome) contrast the 
new feast with that of the bat)tism as that of the Inrth after the 
flesh, implying that the latter was generally regarded as a birth 
according to the spirit. Hermann U.sener notes that in 387 the new 
feast was reckoned according to the Julian calendar by writers of 
the province of Asia, who in referring to other feasts use the 
reckoning of their local calendars. As early as 400 in Rome an 
imperial rescript includes Christmas (with Easter and Epiphany j 
among the three feasts on which theatres must be closed. Epiph- 
any and Christmas were not made judicial non dies until 53.4. 

For some years in the west (as late as 353 in Rome) the birth 
feast was appended to the baptismal feast cm Jan. 6 and was 
altogether supplanted by it in Jerusalem from about 360 to 440, 
w'hcn Bishop Juvenal introduced the feast of Dec. 25, which 
about the same time was finally established in Alexandria. The 
Quadragesima of Epiphany (i.e., the presentation in the Temfilf;) 
continued to be celebrated in Jerusalem on Feb. 14 until the 
reign of Justinian. In most other places it had long before been 
put back to Feb. 2 to suit the new Christmas. But in Jerusalem, 
as Armenian historians record, the transference occasioned riots. 

In Britain, Dec. 25 was a festival long before the conversion 
to Christianity, for Bede (De temp, rat., ch. 13) relates that “the 
ancient peoples of the Angli began the year on Dec. 25 when we 
now celebrate the birthday of the Lord; and the very night 
which is now so holy to us, they called in their tongue modranecht 
(mddra niht), that is, the mothers’ night, by reason we suspect 
of the ceremonies which in that night-long vigil they jicrformed. 
In England the observance of Christmas was forbidden by act of 
parliament in 1644; Charles II revived the feast, but the Scots 
adhered to the Puritan view. Outside Teutonic countries Christ- 
mas presents are unknown. Their place is taken in Latin countrws 
by the strenae, French itrennes, given on New Year’s day. ihc 
setting up in Latin churches of a Christmas cliche is said to have 
been originated by St. Francis. l 

Christmas Customs. — Christmas customs aie an evolution 
from times that long antedated the Christian period-^ 
from seasonal, pagan, religious and national practices, 
about with legend and tradition. Their seasonal connections wi 
the pagan feasts of the winter solstice relate them to the 
ginning of time and their legacy in the birthday of Christ ma 
them shareholders in the most significant event in the history 
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the world — an event that gave it a new date, anno Domini. 

In the beginning many of the earth's inhabitants were sun 
worshippers because the course of their lives depended on its yearly 
round in the heavens, and feasts were held to aid its return from 
distant wanderings. In the south of Europe, in Egypt and Persia, 
the sun gods were worshipped with elaborate ceremonies at the 
season of the winter solstice, as a fitting time to pay tribute to 
the benign god of plenty, while in Rome the Saturnalia reigned 
for a week. In northern lands mid-December was a critical time, 
for the days became shorter and shorter and the sun was weak and 
far away. Thus these ancient i)eoples held feasts at the same 
period that Christmas is now observed; they built great bonfires 
ill order to give the winter sun god strength and to bring him 
iiaik to life again. When it became apparent that the days were 
growing longer, there was great rejoicing because of the promise 
of lengthening days to follow. Thus. the. central idea of the winter 
solstice— the return of light— became the hope of the world in 
ihf birth of Christ, the light of the world. 

rhe exact day and year of Christ's birth have never been satis- 
Kiflorily settled, but when the fathers of the church in a.d. 440 
ih i idcd upon a date to celebrate the event, they wisely chose the 
(lay of the winter solstice which was firmly fixed in the minds of 
the people and which was their most important festival. Because 
of ( haiigcs in man-made calendars, the time of the solstice and the 
cblc of Christmas vary by a few days. 

I he transition from paganism to Christianity was gradual but 
btfiin^e ai>parcnt after the fail of Rome (aj). 476) when the church 
v\.;s ilic one organization which had the strength and wisdom to 
wiihsland the disorganized centuries of the dark ages. During 
thi^ lime great progress was made by the Christian leaders in ex- 
tending the new' faith. 

When missionaries were sent from Rome to the outlying prov- 
iiKc-' in 601, their instructions given by Pope Gregory 1 made 
ciiMT iJie policy of the church: “Let the shrines of idols by no 
nn\.ri^ be destroyed but let the idols which arc in them be dc- 
'.trnyiMi, Let water be consecrated and sprinkled in these tem- 
let altars be erected ... so that the people, not seeing 
[Iwr temples destroyed, may displace error, and recognize and 
adore the true God. . . . And because they were wont to Siicrifice 
U) devils, some celebration .should be given in exchange for 
ini'* . . . they should celebrate a religious feast and w'orsliip God 
liy Lhcir feasting, so that still keeping outw'ard plea.sures, they 
my ni<»re readily receive spiritual joys.’’ (Bede, Ecclesiastical 
lihiory of the English Nation,) 

for several centuries Christmas was solely a church anniversary 
ohscr\'cd by religious services. But as Christianity spread among 
ihc iK'opIc of pagan lands, many of the practices of the winter 
s^ll^tuc were blended with those of Christianity because of the lib- 
eral ruling of Gregory 1 , the Great, and the co-operation of the 
missionaries. 

Thus, Christmas became both religious and secular in its cele- 
bration , at times reverent, at others gay. From the pagan accent 
on liuht it is not difficult to trace the rise of lights and open fires 
—from the bonfires of sun worship and their variant, the yule 
bjfi, to the many customs centring around the candle and its 
ketnds to light tbe Christ child. 

Many customs besides those of light and fire date back in some 
to these pre-Christian origins, among them Christmas decora- 
tions. The Romans ornamented their temples and homes with 
Rreen houghs and flowers for the Saturnalia, their season of merry- 
making and the giving of presents; the Druids gathered mistletoe 
M[\\ ceremony and hung it in their homes ; the Saxons used 
bolly. ivy and bay. 

It is generally believed that the first Christmas tree was^ of 
origin dating from Boniface, English missionary to Ger- 
in the 8th century, who replaced the sacrifices to Odin’s 
oak by a fir tree adorned in tribute to the Christ child, 
(lersist that Martin Luther introduced the tree lighted 
candles. It is known that the German prince Albert, soon 
‘flcr his znarriage to Queen Victoria, introduced it into Engird, 
German immigrants brought the custom to the United 


Music early became a marked feature of the season. But the 
first chants, litanies and hymns were in Latin and too theological 
for tmpular use. The i3lh century found the rise of the carol 
written in the vernacular under the influence of Francis of Assisi: 
carol meaning a .song in which a religiou.s topic is treated in a 
style that is familiar or festive. From Italy, it passed to France 
and Germany, and later to England, everywhere retaining its 
simplicity, fervour and mirthfulness. Music in itself has become 
one of the greatest tributes to Christmas, and includes some of the 
noblest comi^ositions of the great musicians, especially George 
Frederick Handel’s Messiah with its “Hallelujah Chorus.” 

Anthems sung by choirs with organ accompaniment and hymns 
and carols sung by the congregation constitute modern Christmas 
church music. As a setting for the music and services of the 
Protestant churches, evergreen trees and branches and other sea- 
sonal decorations transform the church, pulpit and choir loft, 
combining thus the details of customs that have evolved with the 
centuries. 

In Roman Catholic churches the heart of the celebration is the 
crechc, or crib, the realistic tableau in miniature of the nativity, 
another custom introduced in an Italian church by Francis of Assisi 
in T224, in his efforts to bring Christmas to the people. The 
secular singing of folksongs and carols on the Christmas theme 
by minstrels and waits was customary, especially in England. 
Uuuse-to-housc singing survives in many communities. 

In keeping with the religious significance of Christmas, the 
church, as early as the 6th century, .set apart the four Sundays 
preceding Christmas as a time of devotional preparation, known as 
the Advent season, which ends with Christmas eve. From this 
date on, the Catholic Church held a midnight mass as one of Uie 
solemnities of Christ’s birthday. Equally solemn is the Christmas 
morning service in Lutheran churches, especially the Swedish; the 
service was put at an early hour by the Lutherans because the riiep- 
herds, the first to worship Him, came early and then returned to 
their work. 

Merrymaking came to have a share in Christmas observance 
through popular enthusiasm even while emphasis was on the re- 
ligious phase. The mediaeval secular celebrations were no matter 
of a day or two but lasted for a season extending from Christ- 
mas eve to Epiphany, and in some localities even longer, from 
St. Thomas’ day to Candlemas. In England Christmas became 
increasingly the great festival of the year from the nth to the 
17th centuries, with observance from Christmas eve to Twelfth 
day. In the holly-decked great halls of the feudal lords, whose 
hospitality extended to all their friends, tenants and household, 
wassailing, feasting, singing and games, dancing, masquerading, 
mummers presenting pantomimes, and masques were all part of 
the festivities. A lord of misrule and his jester directed the revels 
and kept them uproarious, from the dragging in of the yule log 
to the end of the holiday. The Christmas feast, brought in state 
into the hall, heralded by the lord of misrule and the minstrels 
headed by the chief cook carrying the boar’s head followed by 
the servants bearing an incredible number of dishes, was the out- 
standing event. But the wild licence of these celebrations, with 
no semblance of the inner vision and meaning of Christmas, came 
under the disfavour of the Puritans and were forbidden by parlia- 
ment in 1644, after the Puritans came into power. 

England gradually found Christmas again and made it both a 
church ceremonial and a home festival. There are famfly re- 
unions, gifts, decorations, carols and parties, and a pantomime 
for the children, whose day it is and for whom Father Christ- 
mas, the English counterpart of Santa Claus, was introduced. It 
is a season of good will with much hospitality, roast goose and 
plum pudding being associated with the day. The true spirit of 
the day prevails, as set forth in the immortal A Christmas Carol 
by Charles Dickens, written in the year 1843. 

Although many of the picturesque customs were suppressed, 
they have contributed vicariously to modern observance through 
Christmas pageants, in the designs of Christinas cards and fa- 
vours and in adapted formalities of social functions. Descriptive 
accounts and crude drawings found in old household or day books 
and other chronicles, toge^r with the narratives in ballads and 
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carols, have aided in this artistic restoration, keeping the old Eng- 
lish Christmas always present. 

The Scandinavian countries have always had a natural tendency 
for the keeping of Christmas, because of the northern location 
and their winter solstice traditions; they have transplanted their 
customs wherever they have settled. Elaborate preparations are 
begun weeks in advance, and there is a great amount of cooking 
of special meats and baking of breads, fancy cakes, cookies and 
other special foods. 

Germany has also kept Christmas with much heartiness in the 
old manner with emphasis on home celebrations and attendance at 
church services. The observance centres around the Christmas 
tree, and carols include “O Tannenbaum” and ^'Stille Nacht.’’ 

In the Netherlands and Belgium the feast of St. Nicholas, Dec. 
6, is the children’s holiday, when the customs associated with 
Christmas and feasting are observed. Dec. 25 is a religious holi- 
day, with services in the churches and quiet family gatherings at 
home, where Christmas cakes and other favours arc served. One 
of the traditions of Christmas is Santa Claus, a contraction for 
St. Nicholas who was bom in the 3rd century; he became a bishop 
and gained distinction in the councils of the church, being espe- 
cially famed for unexpected gifts, and later a.ssociatcd with the 
giving of pre.sents during the sea.son at the end of the year. He 
seems to have been first adopted by the Netherlands as the patron 
saint of children, and there, on St. Nicholas eve, they leave their 
wooden shoes, filled with hay for the saint’s white horse. He is 
real to children the world over, under such various names as Kris 
Kringle, La Befana, Yule Tomten and Christkindli. 

New Year’s day came to be the great festival in France and 
Scotland, many of the Christmas customs being ob.servcd on that 
day. The religious features are prominent in France, esfiecially 
the creche in churches and homes and the midnight mass followed 
by elaborate Christmas suppers. The Feast of the Kings, or 
Epiphany, finishes the holiday .season with traditional parties. 

The Italian Christmas is a sacred holiday, observed with .solemn 
ceremonies including a midnight mass in the churches. Though 
there are home customs and special foods, gifts are re.served for 
Epiphany. 

The Presepio, or miniature rcpre.sentation of the nativity, rather 
than the Christmas tree, came to be the holiday symbol in Italian 
homes. 

Christmas in the United States, composed of threads from many 
countries and reflecting their customs in church and home, has 
evolved into a celebration that is more or less uniform, with 
some variations according to .sections and origins, such as those 
of the Pennsylvania Germans in Bethlehem and the Scandinavians 
in Wisconsin and Minnesota. The festive aspects were not ac- 
cepted in New England until about 1875, because of Puritan in- 
fluence. 

For generations Christmas customs have focused around the fact 
that it belongs to the season of frost and snow. Transplanted to a 
tropical climate, it.s celebration would, of course, be different in 
many ways. 

In tropical Mexico, where Roman Catholicism is the state re- 
ligion, every home is decorated with flowers and has an altar 
erected with a repre.sentation of the nativity, in preparation for the 
Posadas. This means “resting place” and commemorates the jour- 
ney Mary and Josefih took from Nazareth to Bethlehem. The 
Posadas begin on Dec. 16, and groups of nine families hold one 
every night before Christmas eve, meeting in the different homes. 
Carrying candies and following an image of the Virgin and Jo.seph; 
they re-enact the search for shelter, stopping at the door of each 
room and pleading for entry. In the last room they are admitted 
and there sing their thanks. 

Christmas in Brazil, for example, falls in midsummer, giving it 
the characteristics of a summer festival with flowers for decora- 
tions, fireworks, picnic.^, flestas and boating excursions. The re- 
ligious phase is the same as in other Catholic countries, with a 
PresepU) in homes and churches; the midnight ma.ss, with an out- 
of-door procession of the priests to the church, is a colourful part 
of the festival. Family suppers are served on Christmas eve; the 
people hold carnivals in the streets, and everywhere there is much 


gaiety. Various customs brought by people from the United States 
have crept in, includii^ Papa Nod, dressed like Santa Claus. 
Both Christmas and King’s day, as Epiphany is called, serve as 
gift-giving occasions. 

Bibliography. — ^W. F. Dawson, Chfistmas, Its Origm and Association 
(igoa) ; E. L. Urlin, Festivals, Holy Days, and Saints* Days (igrs)- 
Sir James George Frazer, The Golden Bough, abr. ed. (1922) ; T. g' 
Crippen, Chrutmas and Christmas Lore (1936) ; W. M. Auld, Christ- 
mas Traditions (1931); R. E. Haugan (ed.), Christmas; an American 
Annual of Christmas Literature and Art, 17 vol. (1931-47) ; A. C 
Hottes, 100 j Christmas Facts and Fancies (t 957 ) ; Dorothy Gladys 
Spicer, Book of Festivals (i937) ; A. R, Wright, British Ctdendar Cmj- 
toms: England, vol. 3 (1941): John Hadfield (ed.), Christmas Com- 
panion (1939) ; Mary Emogene Hazeltine, Anniversaries and Holidays 
2nd ed. (1044)- (M. E. lia.) 

CHRISTMASBERRY (Photinia arhuHfolia), a handsome 
American shrub or small tree of the rose family (Rosaceae), called 
also California holly and toyon, native chiefly to the chaparral 
(q.v.) belt of the Sierra Nevada and coast ranges. 

It grows from 5 to 15 ft. high and bears oblong, pointed, ever- 
green leaves and numerous small, white flowers in large, terminal 
clusters, followed in late autumn by bright red, hollylike fruits. 
It is very popular for Christmas decoration, being sold in Pacific 
coast cities in the same manner as holly in the eastern Unitec- 
States. 

CHRISTMAS ROSE: see HELLEDOItE. 
CHRISTODORUS, of Coptos in Egypt, epic poet, flourished 
during the reign of Anastasius 1 (a.d. 491-518). According to 
Suidas, he was the author of IMrpta, accounts of the foundation 
of various cities; ti 5 iaxd, the mythical history of Lydia; 
'laavpiKiiy the conquest of Isauria by Anastasius; three books of 
epigrams; and many other works. 

In addition to tw^o epigrams (Anthol. Pal., vii, 697, 698) we 
possess a description in hexameters of 80 statues in the gymnasiinn 
of Zeuxippus at Constantinople; this forms the second book of 
the Palatine anthology. Some critics regard it as important for 
the hi.story of art and a model of description; others consider it 
valueless. 

See F. Baumgarten, De Christodoro poeia Thebano (t88i), and his 
article in Pauly>Wi.ssowa*5 RealencyklopHdie, iii, 2 (1899) ; W. Christ, 
Geschichte der griechischen Literatur (1898). 

CHRISTOPHE, HENRY (1767-1820), Negro king of Haiti. 
After purchasing his freedom from slavery he played a promi- 
nent part in the insurrection against the French and in the rising 
of 1803. He was general in chief of the army during the .short- 
lived government of Jean Jacques Dessalines. Appointed pre.si- 
dent of Haiti in 1807, after the ensuing civil war, he was crowned 
king on June 2, I 8 t 2. 

Under him the country prospered, but his cruelty led to an in- 
surrection. and being deserted by his troops, he shot bimself on 
Oct. 8, 1820. {See Haiti: History.) 

See J. Vanderenok, Black Majesty ( 1928). 

CHRISTOPHER^ SAINT (Christophorus, Christo- 
FERUs), patron saint of ferr3rmen, is honoured in the Latin 
Church on July 25 and in the Greek Church on May 9- He ap- 
pears to have been bom a pagan in Syria, to have been baptized 
by Babylas, bishop to Antioch; he preached in Lycia and was 
martyred c. a.d. 250 during the persecution under the emi)eror 
Decius. The more con.spicuous of the legend.s which collected 
about this nucleus of possibility are included in the Mozarabic 
Breviary and Missal, the best known being given in the Golden 
Legend of Jacopus de Voragine. According to this, Christopher 
was a giant in search of a master stronger than himself. He left 
the service of the king of Canaan because the king feared the 
devil, and that of the devil because the devil feared the (3ross. 
He was converted by a hermit; but since he had neither the gift 
fasting nor that of prayer, he decided to devote himself to a work 
of charity, and set himself to carry wayfarers over a bridgeleas 
river. 

One day a little child asked to be taken across, and Chris- 
topher took him on his shoulders. When halfway over the stream, 
he staggered under what seemed to him a crushing weight; but e 
reached the other side and then upbraided the child for placing him 
in peril. “Had I borne the whole world on my back,” he sai , 
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«it could not have weighed heavier than thou!” “Marvel not!” 
the child replied, “for thou hast borne upon thy back the world 
and Him who created it!” 

See Bolland, Acta Sanct., vi, 146 ; Guenebault, Diet, iconographigue 
dn attributs, des figures et des Ugendes des saints (Paris, 1850); 
Smith and Wace, Dictionary of Christian Biography, 

CHRISTOPHORUS, pope or anti-pope, elected in 903 
against Leo V, whom he imprisoned. In Jan. 904 he was treated 
in the same fashion by his comixititor, Sergius III, who had him 
strangled. 

CHRISTOPOULOS, ATHANASIOS (t772-i 847\ Greek 
poet, was bom at Castoria in Macedonia. He studied at liuda and 
l>adua, and became teacher of the children of the Vlach prince 
Mourousi. After the fall of Mourousi in 181 1 he was employed by 
]*rincc Caradja, hospodar of Moldavia and Walachia, in drawing 
up a code of laws for that country. On the removal of Caradja, 
he retired into private h’fe and devoted himself to literature. He 
wrote drinking songs and love ditties which .are very popular 
among the Greeks. He also wrote Politika Parallela (a compari- 
son of various systems of government translations of Homer and 
Herodotus, a tragedy and some philological works on the connec- 
tion between ancient and modern Greek. 

His Hellenika Archaiologemaia (Athens, 1853) contains an account 
of Ills life. 

CHRIST’S HOSPITAL (the Blue Coat School) was origi- 
nalJN one of three royal ho.spitals in the city of London, founded 
hy Kdward VI. Christ’s hospital w’as specially devoted to father- 
less and motherless children. The buildings of the monastery of 
Clicy Friars, Newgate street, were appropriated to it; liberal pub- 
lic sub.scription added to the king’s grant endowed it richly, and 
the mayor, commonalty and citizens of London were nominated 
its governors in its charter of 1552. Not long after its opening 
diri'-t's was providing home and education (or, in the case of 
llu* very young, nursing) for 400 children. The popular name of 
the Blue Coat school is derived from the dress of the boys — orig- 
inally (almost from the time of the foundation) a blue gown, with 
knee breeches, yellow petticoat and stockings, neckbands and a 
l)lue cap. The petticoat and cap were given up in the middle of 
ihc jrjth century. In 1902 the buildings on the Newgate .street site 
were vacated by the school, which was moved to new buildings at 
ilor.'^liam. It includes a preparatory school for boys, established 
in 16S3 at Hertford, where the buildings have been enlarged for 
the u>e of the girls’ school on the same foundation. 

CHRISTUS9 PETRUS fd. 1472/7,^), Flemish painter, bom 
at Ibiorle in Brabant, in 1444 acquired citizenship rights at Bruges, 
where he worked until his death. Following the example of Jan 
v.iri ICyrk, he added a date and signature, usually in the form 
"I'KTRUS XPI,” to some of his pictures. These include “Edward 
tirynieston,” 144() (carl of Verulam’s collection), “A Carthu-sian,” 
1446 (New York), “St. Eligius.” 1440 (New York, Lehman coll.), 
■‘Virgin and Child,” I44g (Lugano, Thys.sen coll.), altar wings with 
■'Annunciation,” “Nativity” and “Last Judgment,” 1452 (Berlin) 
and the “Virgin With SS. Jerome and Francis,” probably 1457 
(Frankfurt). Among others ascribed to him are two versions of 
the “Nativity” (Washington, D.C.; New York, Wildenstcin), 
three versions of the “Lamentation Over the Dead Christ” (Brus- 
sels; New York; Paris), the “Virgin With a Carthusian” (Berlin) 
and two portraits (Berlin; London). 

C'liristus appears as the closest of Jan van Eyck’s followers, 
yet some of his motifs and compositions .show that he was no 
stranger to the different tradition exemplified hy the Master of 
^lcm,ille and Rogicr van der W'eyden. These borrowings from 
. ^<^rt powerful spipts tend to overshadow and confuse his per- 
•^nal development. Compared with Van Eyck’s all-secing eye or 
^’ilh Rogicr’s emotional force his pictures seem empty, con- 
^’^niional and phlegmatic. Nevertheless, they remain admirable 
''r their careful construction and jewellike execution. The 
^'rankfurt “Virgin With Saints” is the earliest Netherlandish pic- 
lure with a single vanishing point. 

Sec W. H. J. Wcale, Peintres Brugeois: les Christus (Bruges, 1909) ; 
Jy J. F'riedliinder, Die Altniedcrlandische Malerei, vol. i (Berlin, 1924) » 
1937)- 


CHRISTY, HENRY (1810-1865), English ethnologist, was 
born at Kingston-on-Thames, Eng., on July 26, 1810. From 
1850-58 he travelled in Europe and America, studying ethnology. 
In 1858 the discoveries by Boucher de Perthes of flint implements 
in France and England were first held to have proved the great 
antiquity of man. Chri.sty joined the Geological society, and with 
his friend Edouard Lartct explored the caves in the valley of the 
Vezere. An account of the explorations appeared in Comptes 
rendus (Feb. 29, 1864) and Transactions of the Ethnological 
Society of Lotidon (June 21, 1864). He died, on May 14, 1865, 
leaving a half-finished hook, entitled Reliquiae Aquitanicae, which 
was issued in jMirts and completed first by Lartet and, after the 
latter’s death in 1870, by Rupert Jonc.s. Christy’s archaeological 
collection was placed in the llrilish Museum in 1884. 
CHROMATES AND DICHROMATES : see Chromium. 

CHROMATIC, a tenn meaning “coloured,” used in science, 
particularly in the expression “chromatic aberration” or “disper- 
sion” (see Aberration of Light). Jn Greek music xP^t^o.ri.icfi 
fjusvoiKfi was one of three divisions — diatonic, chromatic and 
enharmonic— of the tetrachord. Like the Latin color, 
often used of ornaments and embellishments, and particularly of 
the modification of the three genera of the tetrachord. The chro- 
matic, being subject to three such modifications, w’as regarded as 
particularly “coloured.” To the Greeks chromatic music was 
sweet and plaintive. From a supposed re.semblance to the notes 
of the chromatic tetrachord. the term is applied to a succession 
of notes outside the diatonic scale, and marked by accidentals. 
A “chromatic scale” is thus a series of semitones. 

CHRpMATOMETER or Tintometer, an instrument for 
standardizing the intensity and hue of a given colour (q.v.). 
The specimen is compared with a standard by viewing the two 
simultaneously and interposing in front of the .standard various 
standard coloured plates until a match is obtained. Instead of 
the plates, strata liciuids of ihc three primary colours may be 
used. (iVe; also Colorimeter.) 

CHROME STEEL: see Iron and Steel; Stainless Steel. 

CHROMITE, a member of the spinel group of minerals; an 
oxide of chromium and ferrous iron, FeCr204. It is the chief 
commercial source of chromium and its compound.s. It crystal- 
lizes in regular octahedra, but is usually found as grains or as 
granular to compact masses. In its iron-black colour w^ith sub- 
metallic lustre and absence of cleavage it resembles magnetite 
(magnetic iron ore) in appearance, but differs from this in being 
only .slightly, if at all, magnetic and in the brown colour of its 
powder. The hardness is .si: .specific gravity, 4.5. 'I'he theoreti- 
cal formula Ferr204 corresponds with chromic oxide (0263) 
08%, and ferrous oxide 32%.; the ferrous oxide is, liowcver, 
usually partly replaced by magnesia, and the chromic oxide by 
alumina and ferric oxide, so that there may be a gradual passage 
to picotilc or chrome .spinel. Much of tlie material mined a.s ore 
does not contain more than 40% to 50% of chromic oxide. The 
earliest -worked drpi).sit.s of chromite were those in the serpentine 
of the Bare hills near Baltimore, Md. The principal producing 
areas of chromite are, in the order of their iniijortaiice, Southern 
Rhodesia, U.S.S.R.. ’J urkey, Union of South Africa, Philippines, 
Cuba. Yugoslavia, India, Greece and New Caledonia. Chrome 
ore is used in manufacturing .special steels and alloys, as a metal- 
lurgical ref Factory and in inanufact uring chcmic als. Chemical uses 
include dyeing, tanning and for pigments. (W. F. Fc.) 

CHROMIUM is a metallic chemical element, called so from 
the Greek xp^po,* colour, because of the varied colours of its 
compounds. In 1798 L. N. Vauquelin and M. 11. Klaproth 
simultaneoasly and independently cii.scovercd a new' clement in 
addition to lead in the mineral crocoisite or crocoite (lead chro- 
mate, PbCrO^) first described by J. G. Lehmann in 1762. The 
metal w'as not isolated, however, until 1859, w'Uen F. Wiihlcr ob- 
tained .small quantities of it hy reduction of the trichloride with 
potassium. Because of the difliculty of reduction and of electro- 
deposition, the metal remained a chemical curiosity for many 
decades, although it was in 1950 produced on a large scale for use 
in stamlc.s.s and alloy steels. Its symbol h Cr, and it has an atomic 
number of 24’ and an atomic weight of 52,01. 
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Stable isotopes of the following mass numbers are known; 50 
(4.49%)i 52 53 (9-43%), 54 (2.30%) and the artifi- 

cially radioactive isotopes 51 (half life 26.5 days) and 55 (2.3 
hr.). The distribution of the 24 electrons in the various quantum 
groups, 15 *, 2.V*, 2^*, 35*, 3p®, 3d®, 45*, is indicated by the super- 
scripts. The valence electrons are in the 3d and 45 states and 
thus are 6 in number. 

Occurrence and Production.— Igneous rocks contain on the 
average 0.037% chromium, usually as compound.^ of Cr203. The 
metal is not found free in nature. The principal commercial 
ore is chromite. FeCr204 or Fe0.Cr203. The world production 
of crude chromite (approximately 50% Cr203) was 1,744,000 
metric tons in 1943 and the five largest producing countries 
were; Cuba (354,152 tons), U.S.S.R. (325,000 tons), Southern 
Rhodesia (266,272 tons), Turkey (196,836 ton.s) and Union 
of South Africa (163,232 tons). In addition to chromite and 
crocoisite, chromium is also found as sesquioxide in chrome 
ochre, Cr20;i, as potassium chromate, K2Cr04, as redingtonite (a 
hydrated sulphate), as phosphochromates, as basic chromates, 
as ferrous thiochromitc, Fe(CrS2)2, and in various other com- 
binations. The green colour of emerald, serpentine, chrome mica 
and chrome garnet is due to chromium, as is also the red colour 
of ruby, and some sapphires and spinels. 

Metallurgy and Uses. — In the metallurgy of the element, 
chromite is usually reduced to ferrochrome, FeCr204 •f-4C = Fe 
+ 2Cr+4CO. Low chrome steel contains 0.5% to 1% of Cr 
which increases the hardness and tensile strength. Stainless 
.steel (6%-3o% Cr) is very re.sistant to chemical oxidation and 
is widely used in the manufacture of cutlery, turbine blade.s 
and apparatus for the chemical industries. These steels are 
generally made by the addition of ferrochrome to steel scrap 
in an electric furnace, but some are made directly in the open- 
hearth furnace. Other alloys arc nichrome (60% Ni, 15% Cr 
and 25% Fc), used as re.sistance wire, and stellite (60% Co, 
15% Cr, 20% W and 5% Mo), employed for high-.speed cutting 
tools. Chrome plating on steel or copper has become highly 
important in the automobile industry. The metal cannot be 
deposited from pure chromic-acid solutions, but the electrolytic 
deposition proceeds if a high concentration of .sulphate as chromic 
sulphate or sulphuric acid is present. The metal may also be 
prepared by the Goldschmidt process in which the .se.squioxide 
is reduced by aluminum. The distillation of chromium amalgam 
at 350® C. in hydrogen yields a pyrophoric (spontaneously 
inflammable) powder form of the metal. A large fraction of 
the chromite production is used in the manufacture of refractory 
chrome bricks for lining metallurgical furnaces. Among the more 
important chromium pigments are: chrome oxide green, Cr203, a 
highly stable pigment; zinc yellow, a ba.sic potassium zinc chro- 
mate, used as a corrosion inhibitor: chrome orange, basic lead 
chromate, similar use; and chrome yellow, lead chromate, u.sed 
in paints and printing ink. The most imfiortanl commercial salt 
is sodium dichromate, Na?Cr207. It may be prepared by fusing 
the ore with sodium carbonate in air and extracting with dilute 
acid. Chrome tanning is in general use in the leather industry. 
In one method, the hides are first treated with a weak acidified 
bath of sodium dichromate. The hides are then transferred to 
a second bath containing an acid solution of sodium thiosulphate 
which reacts to form basic chromic sulphates and rapidly con- 
verts the hide into leather. 

Properties. — Chromium is a steel-white metal, harder than 
iron, cobalt or nickel, and capable of taking a brilliant polish. 
It is nonmagnetic at ordinary temperatures, but becomes mag- 
netic at —15® C. The melting point is 1,900® C. and the boiling 
point 2,482® C., the melting point being higher than that of 
manganese, iron, cobalt or nickel, though the boiling p)oint is less 
than that of any of fhe.^e. The density of the metal varies from 
6.7 to 7.1. The clectrolytically depo.sited metal occludes about 
250 times its volume of hydrogen. It has a normal body centred 
crystal structure at room temperature, but a hexagonal and a 
complex cubic structure exist at high temperatures. Its coefficient 
of thermal expansion is 8.2 X lO"® at 20® C., and its resistivity, 
7 6 X 10'® ohm cm. at o® C. 


Though pyrophoric in the finely divided condition, chromium 
in the massive form is not affected by moist air and only very 
slowly by dilute acids. Neither fuming nitric acid nor aqua regia 
attacks it, but with hot concentrated sulphuric acid it gives sulphur 
dioxide and a dark solution. Warm dilute hydrochloric or sul. 
phuric acid slowly dissolves the metal, hydrogen being evolved 
with the formation of chromous salts. Heated in hydrogen 
chloride, the metal yields crystalline colourless chromous chloride, 
while chlorine yields violet chromic chloride. Chromium is not 
attacked even by fused alkalies, but fused potassium nitrate or 
chlorate oxidizes it rapidly to potassium chromate. Heated with 
sulphur or in hydrogen sulphide, chromium yields chromous sul- 
phide, CrS, whereas with carbon, silicon or boron, various carbides, 
silicides or borides are formed. Though a chromium carbonyl^ 
Cr(CO)e, is known, it is \ioi formed by heating chromium in car- 
bon monoxide, but by treating chromic chloride with carbon 
monoxide in the presence of magnesium phenyl bromide. Pyro- 
phoric chromium combines directly with nitrogen to form a 
magnetic nitride. 

Chromium amalgam also combines with nitrogen to form 
chromic nitride (CrN), chromous nitride (CrsNz) being formed 
by heating chromium to 850® C. in ammonia. 

Ill addition to the metal, the element exists in the +2 (chro- 
mous). -f3 (chromic) and -f6 (chromate) valence stalesi 
The jH)tcntials of the oxidation-reduction couples relating the 
oxidation states are: Cr«Cr^*-|-2e",-f 0.86 v.; Cr*^ s-Cr*''+e , 
-bo.41 V.; and 2 Cr**^-l- 7 H 20 — C!r 20 T“' + i 4 H^+fie">— 1.36 v. 

Chromous Compounds. — ^As indicated by the potential values, 
chromous ion may be formed by the* reaction Cr + 2Cr"' - 
3Cr'^. The reduction of chromic to chromous also goes readily 
with zinc. The chromous ion is such a powerful reducing agent 
that it is readily oxidized to the chromic state even by weak ox- 
idizing agents such as hydrogen ion. 2Cr"* + 2H* = sC'r ' 
-f- H2. The properties of chromous ion are similar to tlio.se of 
ferrous. The colour in aqueous solutions is blue. Chromou.^ 
fluoride, CrF2, is green; jiotassium chromous carbonate, K.('r- 
(C03)2.3H20, is yellow; and chromous acetate, Cr(CH3C()2)3. 
is red The hydroxide is but slightly soluble and is readily 
oxidized in air, 4Cr(OH)2 -f Oe -1- 2H2O 4Cr(0H).i. Ihc 
sulphide and carbonate, like the ferrous salts, arc not readily 
soluble. 

Chromic Compounds^— In the properties of its hydroxide and 
the solubib'ties of its compounds, chromic ion resembles alumi- 
num ion. However, in its capacity to form double and complex 
salts, it shows similarity to the cobaltous ion. The hydrous 
oxide, Cr203.wH20, dissolves readily in both acids and stronp 
bases but is readily precipitated by ammonium hydroxide from 
solutions of its salts. The acidic nature of the oxide gives ri.se to 
an extended scries of chromites, among these arc a number of 
natural and artificial gem like minerals called chrome spinels: 
for example, nickel spinel, NiO.CriOs. The carbonate and sul- 
phide are hydrolyzed to the hydrous oxide. Chromic sulplwti’ 
forms chrome alums of the type RCr(S04)2.i2H20. The anhy- 
drous chloride, CrCb, is a beautiful violet colour and dissolves but 
slowly in water. The aqueous solution of the chloride generally 
contains the violet ion [Cr(H20)e]^'^ when the solution is 
dilute but the ion [Cr(H20) 4(^12]^ when the chloride concentra- 
tion is high. Equilibrium is established but slowly between tne 
two ionic species. , 

Chromic ion forms many complexes, especially with the 
cyanide, thiocyanates and ammonia. In nearly all these sa 
it is possible to discern six nonionizing groups attached or ct^ 
ordinated to the chromium atom, which is accordingly saio 
possess the co-ordination number six like cobalt. In the . 
the ammonia-addition compounds (see Ammines) whole 
are known which are indistinguishable in appearance and 
properties from the corresponding cobaltammines. These c 
prise such types as luteochromic ammines, Cr(NH3)ACl3. 
purco-ammincs, CrCl(NH3)ftS04, and among many others, pw 
ammines. CrCl2fNH,)4N03. Complex salts are also 
replacing ammonia with pyridine, ethylenediaminc anci 
organic bases. Some of these complex salts have been s 
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to be capable of existing in optically active forms, thus prov- 
ing that the groups co-ordinated to the chromium atom are 
not planar but have a spatial distribution which is octahedral. 
The use of chrome alum and chromic fluoride as mordants in 
hxing soluble dyestuffs on fabrics has been shown to be due to 
the capacity of the chromium atom to enter into complex forma- 
tion with the dyestuffs, 3delding highly insoluble compounds, often 
of different colour from the combined dyestuff, firmly fixed on 
or in the fibre. It is probable that the use of chromium com- 
pounds in tanning is due to complex reaction with the organic 
gubsUnces present in hides. 

Chromates and Dichromates^The +6 state of chromium is 
represented by compounds of the two ions, yellow-coloured 
chromate, CrOr”, and orange-red-coloured dichromate, Cr207““. 
In water solution there exists the equilibrium, 2CrOr ‘ + 2II* « 
CraO:’" + HjO. The value for the equilibrium constant 
(C2O7'“)/(CrOr“)*(H0* is 4.2 Xio^^ Thus, in high acid, the 
ionic species is largely Cr207”’' and in alkali Cr04*". In acid 
solution, powerful oxidizing agents such as sodium bismuthate 
are required to oxidize chromic to dichromate, 2Cr*^ -|- ^NaBiOa 
-f 4H* — Cr207““ + + 3Na'*^ + 2H2O. Alkali chromates 

may be prepared by roasting chromites in air (O2 oxidizing agent) 
or i)y treating chromite with sodium peroxide, 2 Cr 02 ~ + 3HO2" 
= jCrOr“ + HzO + OH”. Chromic anhydride, CrOa, or chro- 
mium trioxide, may be crystallized from a concentrated solution 
of an alkali chromate in concentrated sulphuric. It is readily 
soluble in water, forming chromic and dichromic acids. There 
arc many slightly soluble chromates, but they dissolve in strong 
acid because of the formation of dichromate ion, 2PbCr04 + 2H^ 
= 2rb'* + Cr207”*' + H2O. In very concentrated acid higher 
polychromate ions exist, and salts of trichromate and tetra- 
chromatc may be prepared such as R2Cr30io and K2Cr40i3. 
Chromates and dichromates are all therapeutically dangerous, 
vcr\’ strongly caustic and destructive of red corpuscles of the 
blood. 

Normal chromates are known of nearly all the stronger bases, 
both organic and inorganic, and are generally yellow. Ammonium, 
lithium, sodium, potassium, cuprous, cupric, rubidium, caesium, 
magnesium, calcium, zinc, cobalt and nickel chromates are soluble 
in water; strontium and the rare-earth chromates are sparingly 
.soluble in water; mercuric chromate is decomposed by water, while 
Sliver, thallous, mercurous, cadmium, barium and lead chromates 
are insoluble in water. With the exception of cuprous, mercurous 
and magnesium dichromates which are unknown, all the metals 
forming soluble chromates also yield soluble red dichromates. 

Chromates and polychromates are readily reduced by hydro- 
tliloric acid, sulphurous acid, hydrogen sulphide, ferrous salts, 
alcohol, etc., with formation of chromic salts or hydroxide. The 
chromates of the strongly basic elements are not readily decom- 
posed by heating, but those of the feebler bases yield chromium 
sesquiuxide and oxygen. Ammonium chromate, on heating or 
exposure to air, loses ammonia and yields the dichromate, which 
decomposes with explosive violence on further heating, leaving a 
residue of chromium sesquioxide, while nitrogen, ammonia, oxides 
of nitrogen, water and oj^gen are also formed. 

On treatment of chromates or dichromates with concentrated 
cold solutions of the halogen acids, or phosphorus halides, salts 
Jire obtained, derived from hypothetical half-acid halides; for ex- 
^n^ple, hydrochloric acid and potassium dichromate 3deld potas- 
sium chlorochromate, a salt of the unknown chlorochromic acid 
HCrOaCl or Cr02C1.0H, the half-acid chloride of chromic acid 
Cr0::(0H)2. Fluorochromates, chlorochromates, bromochromates 
and iodochromates of some of the strong bases are known. If 
chromates or dichromates are treated with a large excess of hydro- 
fluoric or hydrochloric add, chromyl fluoride, CrOzFi, and chromyl 
‘^nloride, CrOiCli, are formed. These compounds, which arc red 
^nlatile liquids yielding red vajjours, arc the acid fluoride and acid 
*^hloride of chromic add. The bromine and iodine analogues are 

nnknown. 

Though chromates and dichromates are readily decomposed by 
"arm solutions of hydrogen peroxide to form oxygen and chromic 
or chromic hydroxide, cold solutions yield little or no oxygen 


and form peroxidized compounds, nearly all of which yield hydro- 
gen peroxide by suitable treatment and all readily evolve oxygen. 
It is accordingly inferred that all contain sexivalent chromium 
as in chromates and dichromates, the extra equivalents of oxygen 
being in the same form as in hydrogen iMcroxide. The highest stage 
of peroxidation is found in the red perchromates of the general 
formula RsCrOs. These salts are obtained by the action of 30% 
hydrogen-peroxide solutions on alkaline solutions of the chromates 
at low temperatures. They are unstable at ordinary temperatures 
and occasionally evolve oxygen explosively. The acid correspond- 
ing to these salts has not been isolated. When 97% hydrogen 
peroxide is added at —30® C. to chromium trioxide, a dark-blue 
crystalline acid is formed, having the empirical formula H7CrOio 
or H3Cr08.2H20. An intense blue coloration is formed on adding 
hydrogen peroxide to an acidified solution of a chromate, the reac- 
tion being sufficiently delicate to detect traces of either reagent. 
The blue colour is extracted by ether, and the ethereal solution 
on neutralization by alkalies yields dark-blue salts. These salts 
have the general formula RHzCrOr and are as unstable as the 
more oxygenated red salts. If the red or blue salts are treated 
with excess of an organic base such as pyridine, blue or violet salts 
are obtained having the general formula RCrOs. If the red per- 
chromates are heated with ammonia to about 40** C., or with po- 
tassium-cyanide solution, derivatives of a chromium peroxide of 
the formula Cr04 or Cr208 are obtained. This peroxide may be 
regarded as an acid anhydride, formed by the loss of a molecule of 
hydrogen peroxide from two molecules of the acid HCrOs, or one 
molecule of the dimeric acid H2Cr20io. The derivatives of this 
peroxide yield oxygen and chromates with alkalies, and oxygen, 
hydrogen peroxide and chromic salts with acids. 

Analytical. — Chromium can be detected in compounds by the 
formation of a green borax bead, by the yellow colour of chro- 
mates formed on fusion with potassium nitrate, by the formation 
of red chromyl chloride and by the blue colour of pcroxychromic 
acid. In the general systematic separation, chromium is pre- 
cipitated with aluminum since they are not precipitated by H2S 
in 03» but do precipitate with NH4OH as the hydrous oxides. 
When this precipitate is treated with sodium peroxide, the chro- 
mium is oxidized to chromate and may be identified by the 
precipitation of lead chromate from a dilute acid solution after 
first destroying the excess peroxide by heating. Chromates may 
be quantitatively determined by reduction with ferrous, CTtOi“^ 
+ 6Fc"* + 14H* * zCr^*" -f + 7H2O, or by reduction 

with excess of iodide and the titration of liberated iodine with 
thiosulphate. 

Bibliography. — ^J. A. Newton Friend (ed.). Text-hook of Inorganic 
Chemistry, vol. vii, part 3 (1926); U.S. Bureau of Mines, Minerals 
Yearbook (1940, 1941 and 1944I ; Leopold Gmelin, Gmelin und Krauts 
Handbuck der anorganiseken Ckemie, vols. i-iii, 7th ed. (1905) ; J. W. 
Mellor, A Com^ehensive Treatise on Inorganic and Theoretical Chem- 
istry, vol. xi (1931) ; W. M. Latimer, Oxidation States of the Elements 
and Their Potentials in Aqueous Solutions, Chap. XVI (19,^8) ; Mutual 
.Chemical Company of America, Chromium Chemicals (1941) ; Trans, 
Ekctrochemtcal Soc., vol. 80 (J . D. M. S. ; W. M. La.) 

CHROMOLITHOGRAPH: see Lithography; Colour 
Printing. 

CHROMOSOME. So called because of their affinity for 
certain dyes, the chromosomes are minute bodies seen in the ^vid- 
ing cells of which the bodies of animals and plants are composed. 
Their characteristic configurations and remarkable behaviour in 
cell division, in the process of development and in the union and 
formation of the reproductive elements have been the subject of 
a large body of research, since their discovery in 1873 by Anton 
Schneider, Flemming, Otto Biitschli and others. The progress 
achieved during the three decades that follovred their discovery 
made it pxissible, when J. G. Mendel’s law of segregation was redis- 
covered in the opening years of the 20th century, to identify the 
structural mechanism predicted by him. From that time on in- 
tensive study of the behaviour of the chromosomes in relation 
to breeding experiments resulted in the building up of one of 
the most spectacular generalizations of modem biology. An 
exposition of this chromosome hypothesis is given in the article 
Cytology. The word was first used by Wilhelm von Waldeyer- 
Hartz (1888). (See also Heredity; Gene.) (L. T. H.) 
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CHROMOSPHERE 


CHROMOSP^RE is the name which was given by Sir J. 
Norman Lockycr in 1868 (at the suggestion of William Sharpey, 
then secretary of the Royal society) to the layer of the sun's 
atmosphere, just outside the photosphere, which is observed 
visually when the sun is totally eclipsed and is spectroscopically 
observable at other times. Observations of the chromosphere had 
in fact been made before 186S. Thus, C. A. Young {The Sun, 
1882) mentions tliat Captain Stannyan, in a report on the eclipse 
of 1706 observed by him at Berne, Switz., noticed “a blood-red 
streak of light visible for six or seven seconds upon the western 
limb,'’ just before the emergence of the sun. It was observed also 
by Edmund Halley in 1715, and by Francois Arago, Sir Oeorge 
Airy, Angelo Sccchi and others at eclipses in the iqth centur>\ 
Attention was, however, directed mostly at that time to solar 
prominences, and the chromosphere escai)cd serious study. In 
1868 Pierre Janssen and Lockyer independently discovered that 
solar prominences, hitherto only observed at total eclipses, could 
be .seen in full daylight by means of the spectroscope — the 
principle being that the white light from the sky surrounding the 
sun's disk was w'cakened by disi)ersion on passing through the 
spectroscope, while any monochromatic constituent of the light 
from the prominences passed through undispersed and gave rise 
to a bright line. Lockyer shortly afterward (Nov. 5, 1868) 
noticed that the prominences jutted out from a continuous spheri- 
cal envelope surrounding the sun. This envelope was at all times 
visible in the red fC or Ha) and blue (F or H^) lines of hydrogen 
and in the yellow (D.^) line of the then unidentified element he- 
lium. It v,»as to this continuous envelope that Lockycr gave the 
name chromo.sphere, in reference to the colour effects setm in the 
spectroscope. 

At a time of total solar eclipse, at the moment of second contact, 
the chromosphere becomes visible as a thin red crc.scent, about 10 
sec. in thickness, on the east side of the disk. The advancing moon 
rapidly covers up the layer, which reappears at the western limb 
just before third contact. The red colour is due to the visual 
dominance of the Ha line of hydrogen. 

Astronomers soon recognized that in the chromosphere they 
must be viewing tangentially the upper layers of the same gases 
which, when projected against the bright disk, produce the 
ordinary Fraunhofer absorption spectrum of sunlight, and it w’as 
natural to look for confirmation of this. The complete spectrum 
of the light from the chromosphere might be expected to corre- 
spond with the Fraunhofer spectrum, a bright line in the chromo- 
spheric spectrum corresponding to each dark line in the Fraun- 
hofer spectrum. This was first verified by Young at the total 
eclipse of Dec. 22, 1870, Placing the slit of his spcctroscoijc 
tangential to the advancing limb of the moon, he sa>v the Fraun- 
hofer s|)ectrum suddenly replaced by a spectrum of bright lines 
\vhich lasted only two or three seconds. This spectrum was 
hence called by Young the “flash spectrum." In Young's owm 
words, “as the moon advances, making narrower and narrower 
the remaining sickle of the sun's disk, the dark lines of the sjiec- 
trum remain sensibly unchanged though becoming somewhat less 
intense. A few, however, begin to fade out, and .some even turn 
partially bright a minute or two before totality begins. But the 
moment the sun is hidden, through the whole length of the spec- 
trum, in the red. the green, the violet, the bright lines flash out by 
hundreds and thou.sands, almost startlingly; as suddenly as stars 
from a bursting rocket, and as evanescent, for the whole thing is 
over in two or three .seconds." 

Photography w:is first successfully applied to the photography 
of the fla.sh s|>ectrum by A. Fowler and W. Shacklcton at the 
eclipse of April 16, 1893. The flash .spectrum may be observed by 
the use of a tangential slit, as in Young’s original observation. 
But the crescent of atmo.sphcrc left exposed by the moon’s disk 
during the period of I be flash is so thin that it behaves as a 
crescent-shaped slit. A direct photograph of the flash spectrum 
with a prismatic camera without slit reveals a series of crescents, 
one corrc.sponding to each bright line in the flash spectrum! 
Each gives an image of the chromosphere and prominences 
in the corresponding radiation. The thicker the atmosphere 
as viewed in the light of a particular radiation, the longer will 


be the arc in the photograph, and it is a matter of simnle 
geometry to deduce the height of the chromosphere in aiiv 
given radiation from a measurement of the distance from 
cusp to cusp, using the known diameters of the sun and moon 
The following table shows chromospheric heights derived 
in this \vay by Lockyer (eclipse of i8g8), S. A. Mitchell (190c) 
C. R. Davidson and F. J. M. Stratton (1926) and D. H. Menzei 
(i 03 t). 


UeiRhU of Elements in Chromosphere from Lengths of Arcs 


Element 

Radiation 
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Ho .. . 
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X4471 
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— ' — 

Ca+ . 
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x,io.^i(n,K) 
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Sr+ . . 
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6,000 

5.200 

•• 
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Apart from the heights to which the various elements are de- 
tected in the chromosphere, the question of greatest intere.st con- 
cerns the distribution of den.sity in the chromo.sphere. The 
tabic also shows the results of various invest igatinn.s by Menzcl. 
Mitchell and Emma T. R. Williams, and Antonie Pannekoek and 
Marcel G. J. Minnaert. 

As regards wave length, the flash spectrum is an almost exact 
copy of the Fraunhofer spectrum. The Balmcr .series of hydrofjen 
extends, however, much further (Stratton and Davidson at Su- 
matra, in 1926, observed 36 members of the scries): also helium 
is prominent in the flash, while it appears only fitfully and faintly 
in the Fraunhofer spectrum. But the intensities of the lines in 
the flash are markedly different from the intensities in the Fraun- 
hofer spectrum. Lines faint in the Fraunhofer spectrum give 
rise to short intense arcs in the flash ; this is easily explained since 
the faint lines in the Fraunhofer spectrum arc probably produced 
by low-lying vapours at a high temperature, which accordingly 
shine brightly when viewed tangentially. But in addition many 
lines are enormously increased in intensity in the flash. It was 
pointed out by Lockyer that such lines arc almost invarialily 
“enhanced" lines; i.e., lines which are relatively strengthened from 
arc .s|)ectra to spark spectra. For example the D-lines of .<odium 
(arc lines) arc relatively inconspicuous in the fla.?h; the blue 
line A4227 of calcium is mtich less intense and extends to a 
smaller height than the H and K lines; the enhanced lines of iron, 
scandium, titanium and chromium arc all strengthened in the 
and usually extend to greater heights than the uncnhanced lines. 
The flash sjiectrum, in fact, resembles in many ways the spectrum 
of stars much hotter than the sun. This was for many ye*'**’**’ * 
dilikulty, for it was hard to believe that the high-level chromo- 
sphere could be hotter than the low-level reversing layer. 

The explanation was given by Megnad Saha in 1920. Enhance 
lines are now known to be due to the ionized atom (*•<?., the atom 
which has iost one or more electrons) and Saha showed that ion- 
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izriiion was promoted not only, as in Lockyer’s experiments, by 
lJ^h temperature but also by low pressure. At high temperatures 
\\k process of the dissociation of an atom into an electron and a 
po'^itive ion goes on of its own accord, according to the reversible 

jjniil a balance is obtained between the rate of dissociation and the 
rate of recombination. Reduction of pressure reduces the rate of 
recombination, while leaving the rate of ionization unchanged, and 
K() favours an increased degree of ionization. Saha showed that 
•it .1 given temperature and pres.4ure the degree of ionization was 
c.il( ulable, given the ionization potential of the atom. The fol- 
lowing table gives the percentage ionization of calcium at 5,000® 
C. at the pressures mentioned. 

Pressure (atmospheres) lo’'^ 10'* lo’* lo*^ lo-^ 10“^ 

Percentage ionization 6.5 20.2 54.5 go gg ( too ) 


kT kT+ iMC\ 

where M is the mass of the hydrogen atom and k is the so-called 
Boltzmann constant. The pressure p will be given by 

^ « At T 

where n is the number of hydrogen atoms per cubic centimetre. 
Under these circumstances it is not difficult to visualize that the 
density distribution in the chromosphere will imitate an isothermal 
atmosphere at the hctitiou.s temperature T. The density dis- 
tributions in the chromosphere as indicated by the observations 
would lead to a temperature T of the order of 18,000® corre- 
sponding to a velocity C of about 18 km. /sec. It would not seem 
impossible that turbulent motions of this magnitude exist in the 
chromosphere. Indeed, there arc ob.servations which would lead 
one to suspect velocities of exactly this order. 

Finally, we may refer to an outstanding problem of the chromo- 
sphere. The high-level chromosphere rotates around the sun’s 


The pressure at the base of the chromosphere is probably less 
than 10^ atm., and so in the high-level chromosphere calcium 
must be almost completely ionized. The spectrum must, there- 
loic, be that of the ionized atom, not the neutral atom; hence, the 
|,ri<l(>ininance of enhanced lines in the chromospheric spectrum. 
Similar calculations apply to other elements. The D-lines of so- 
jiuin, for example, w'hich are due to the neutral atom, are not 
ujunfl in the upper chromosphere, because any .sodium there 
would be completely ionized; the lines of the ionized atom arc too 
i:ir in the ultra-violet to be observable. 

riic question remains why the chromosphere should extend to 
siiili great heights in certain elements. Gravity at the solar sur- 
» i. r is abt)Ut .'*7 times as powerful as at the earth's surface, and it 
! , riMtlily calculated that under gravity only the solar atmo.sphcre 
v-oiild liave a thickness which would be measured in tens of 
kilometres instead of thousands. (K. A. Mi.) 

.\ii c-\planation with specific reference to the ionized calcium 
ihroiuospliere was given by E. A. Milne in a series of papers ]iub- 
lidifd during the years 1924-27. This theory of Milne is based 
01: the following ronsiderations: when an atom absorbs a quantum 
0! light, and thereby undergoe.-* a transition from one stationary 
i.ili* lo another, it experiences a blow in the direction in which 
ihc liglit was iimving. In the case of the sun this blow will be in 
ilif outward direction. After a short interval the atom must rc- 
iJiiii the quantum, suffering thereby a blow' from the recoil, but 
die recoil blows will be random in direction and will neutralize 
tiue another on the average. The net result is that in a succession 
ni .ib-orplions and emissions the atom experiences a series of oui- 
wanl blows. An atom of ionized calcium in the high-level chro- 
nio'^pliere experiences about 20,000 such blows per second and 
il:i' just sufficient to keep it .suspended again.st gravity. In 
olhrr words, the pre.ssure of radiation is able to support the ionized 
(ail him atom against gravity and this would account for the 
ciuiinioiis extension of the calcium chromo.spherc. This theory 
i)f Milne, attractive in many ways, encounters certain difficulties. 
l‘>r one thing, the density distribution w'hich it predicts does 
nut M'cin to be in accord with the observations. lor another, it 
iippcars too special in the sense that it is unable to account for 
the extent of the other atoms in the chromo.spherc. This latter 
I'liliire of Milne’s theory, jxirticularly in the ca.se of hydrogen, 
hirow', serious doubts on the adequacy of the w’hole picture; for 
hydrogen is the most abundant constituent of the chromosphere. 
Ihcse remarks apply not only to Milne’s theory but also to other 
variants of it. as given, for example, by S. Chandrasekhar. 

Ill view of the difficulties encountered by theories based on 
I'Uiiport from radiation pressure, W. H. McCrea has advamed 
an alternative theory based on the notion of turbulence. McC.rea 
'‘iipposes that the chromospheric ga.scs can be divided into volume 
vlnneiitjK of finite extent V such that the atomic motion m each 
w-.up is temperature motion (the temperature corresponding to 
ionization and excitation exhibited by the chromo.spliere) but 
clonieiils V themselves have a Maxwellian distribution in 
'vhuiiy corresponding to a temperature T characterized by a 
tncan velocity C. In the case of an atmosphere conastmg ol 
onthing but neutral hydrogen we can cxiiect a relation of the form 


axis faster than the reversing layer, and moreover does not have 
the retardation experienced by the latter. No satisfactory ex- 
planation had been suggested up to mid- 20th century. (Su. C.) 

BiBi.iiHiRAPJiY.-' General accounts of the chromosphere are^ con- 
tained in the following standard works: E. Prinpsheim, Physik der 
Sonne (igio); C. G. Abbot, The Sun (igii); H. Dingle, Modem 
Astrophysics (1024); S. A. Mitchell, Eclipses of the Sun (1Q23); 

F. J. M. Stratton, Astronnntiral Physics (1926). See also A. S. 
Eddington, Stars and Atoms (1927) and F. J. M. Stratton, Modern 
Eclipse Problems (Halley Lecture, 1927)-, J- N. Lockyer's early 
researches on the chromosphere are contained in Contributions^ to 
Solar Physics (1874) and Chemistry of the Sun (1887). Original 
records of eclipse observations on the chromosphere arc given in the 
follow'ing fundamental memoirs: Phil. Trans. Roy. Soc., vol. 187A 
(1896, J. N. Lockycr, A. lowler and W. Shackleton) ; Mem, Roy. 
Astron. Soc„ vol. 54 (appendices) (1901 and igoi, J. N. Lockyer; 
igot and 190.1); J. Evershed, vol. 57 (appendix) (1906, F. W. 
Dyson); A.strophys. Journ., vol. 38 (igi.i, S. A. Mitchell); Mem. 
Roy. .i.stron. Soc.y vol. G\ (1927, C. R. Davidson and F. J. M. Strat- 
ton). For the rotation of the chromosphere see W. S. Adams, 
Astro phys. Journ. ^ vol. 29 (1900), Saha’s fundamental paper on 
ionization in the chromosphere occurs in Phil. Mag., vol. 40 (1920). 
The mathematical theory of the equilibrium of the chromosphere is 
given in E. A. Milne’s papers in Monthly Notices /?..!. 5 .. vol. 84-87 
(1024-27). See also Monthly Sotices, vol. 87 (1927* S. U. Pike and 
F. A. Taylor). For recent views on the height of the chromo.sphcre 
see correspondence in Observatory, vol. 48, 49 (i92.‘i» 1926, J. Ever- 
shed, S. A. Mitchell, E. A. Milne. A. A. Buss and G. Abctti) ; Sir 
Frank Dv.son and R. van der R. Woolley, Eclipses of the Sun and Moon 
(1937) ; ’D. H. Menzel, Lick Ohs. Publ. 17, part I (19.U); S. Chand- 
rasekhar, Monthly Notices R.A.S., 94 'i 3 (19.^.“^) I W. H. McCrea, 
Monthly Notices R.A.S., 89:718 (1929). (E. A, Mi.; Su. C.) 

CHRONAXIE or ChroN/\xia, a term introduced by Louis 
Lapicque in 1909 lo define the character of the stimulus which 
is required to excite various ty^ies of living tissue, particularly 
muscle and nerve. The most convenient form of stimulus is an 
electric current, since this can be made to excite (i.c., to cause 
the tissue to display its characteristic activity) without doing any 
damage. It is found that a current must fulfil three conditions 
if it is to excite: (1) it must flow for more than a certain minimal 
duration; (2) the final strength must exceed a certain value; and 
(5) the rate of increase of the current from zero must exceed a 
definite velocity. The need for a minimal duration is shown by 
the fact that a current alternating at 1,000,000 cycles a second 
is powerless to excite any tissue in the body; and the modern 
surgical technique of diathermy is based on this. 

The curve relating minimal duration and minimal strength has 
the form shown in tlie figure, and as a first approximation it 

obeys the formula of Weiss, i ==0+* , where i is the current, t its 

duration and a and b arc constants. Lapicque has shown that 
curves of the same form arc obtained from the most diverse 
tissues, ranging from the human nerve, where the minimal dura- 
tion is less tlian .0001 sec., to the cells of a plant where it may be 
longer than 1 sec. Thus, the character of the stimulus for a given 
tissue can he defined at once if we know the constants a and b 
for that tissue. The constant a tlhe rheobase) is given by the 
minimal current strength at long durations. The other constant 
b is the more important, for it determines the slope of the curve, 
it can be fixed by measuring the chronaxie, which is equal to 
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- and is the least duration required when the current strength 
a 

is 2rt. The true form of the curve differs somewhat from that 

given by Weiss’s equation, and it 
lias been used as a basis from 
which to deduce the mechanism 
of excitation. In I-apicquc’s 
hands the measurement of the 
rhroii.axic has also been used to 
investigate the passage of the 
state of excitation from one tis- 
sue to another (e.g., from nerve 
to muscle'). (E. D. A.) 

CHRONICLE. Thchislor- 
ical works written in the middle 
ages arc variously designated 
“histories,” “annals” or “chron- 
icles” ( from Gr. “time”) ; 

it is difTicult, however, to give an 
exact definition of each of these 
terms, since they do not corre- 
sjHmd to determinate classes of 
writings. Perhaps the most rea- 
sonable definition is that given by H. F. Delabordc at the Ecolc des 
Chart es that chronicles are accounts of a universal character, while 
annals relate either to a locahty, or to a religious community or 
oven to a whole people, but without attempting to treat of all 
periods or all peoples. The primitive type, he says, was furnished 
by Eu.sebius of Gaesarea, who WTotc (c. ^03) a chronicle in Greek, 
which was soon translated into Latin and frequently recopied 
throughout the middle ages; it embraced the history of the wwld 
since the creation. It is certain, however, that mediaeval authors 
or scribes were not conscious of any clear di.stinction betw^eea 
annals and chronicles; indeed, they often apparently employed the 
terms indiscriminately. 

In any case, chronicles and annals (q.v.) have points of great 
similarity. Chronicles arc accounts generally of an impersonal 
character, and often anonymou.s, composed of fiassages copied 
from sources which the chronicler is seldom at ixiiiis tc» indicate, 
and of personal recollections the veracity of which remains to be 
determined. Some of them arc written with so little intelligence 
that the work of composition seems a mere piece of drudgery im- 
posed on the clergy and monks by their superiors. To distinguish 
what is original from what is borrowed, to separate fact from false- 
hood and to establish the value of each piece of evidence is thus 
a difficult undertaking, and one which has exercised the .Siigacity of 
scholars, especially since the 17th century. 

The Christian chronic le.s were first written in the two learned 
languages, Greek and Latin. At an early stage we have proof of the 
use of national languages, the most famous instances being the 
Anglo-Saxon Chronicle (q.v,), the most ancient form of which 
goes back to the loth century, and the so-called Chronicle of Nes- 
tor, in Palaeo-Slavonic, written in the nth and 12th centuries. In 
the 13th and 14th centuries the number of chronicles written in 
the vulgar tongue continued to increase more rapidly on the con- 
tinent than in England. From the 15th century, with the revived 
study of Greek and Roman literature, the traditional form of 
chronicles, as well as of annals, tended to be rejilaced by another 
based on the models of antiquity — that of the hi.storical com- 
position combining skilful arrangement with elegance of style. 
It was not, however, until the 17th century that the traditional 
form became practically extinct. 

See E. Bcrnhcim, Lehrbuch der historiseken Methode, 4th ed. 
(1903); H. Bloch, "Gescfaichte der deutschen Geschichtsschrcibung im 
Mittelalter” in the Handbuch of G. von Below and F. Meinecke 
(Munich, 1903 et seq,) ; Max jaasen, “Historiographie und Quellen der 
deutschen Geschichte bi.s 1 soo,” in Alois Mcister*s Grundriss (Leipzig, 
1906) ; and the introduction to A. Molinier’s Les Sources de Vhistoire 
de France (1904). (C. Bem.) 

CHRONICLES, BpOKS OF, two Old Testament books 
of the Bible. The name is derived from Ckronicon, first suggested 
by Jerome as a rendering of the title which they bear in the He- 


brew Canon ; viz., Events of the Times. ( i Chron. xxviii, 24 ; Esth. 
X, 2, etc.) The Greek translators divided the long book into two. 
and adopted the title UapaXtiirbfuva, “Things Omitted” (scil. iii 
the other historical books). 

Authorship and Date. — ^The book of Chronicles begins with 
Adam and end.s abruptly in the middle of Cyrus' decree of 
restoration, which rcapiJears complete at the beginning of Ezra. 
A closer examination of those parts of Ezra and Nehemiah which 
arc not extracted from earlier documents or original memoirs 
Icad.s to the conclusion that Chroniclcs-Ezra-Nehemiab was orig- 
inally one work, displaying throughout the {leculiarities of 
language and thought of a .single editor, who, however, cannot 
be Ezra himself as tradition states. The style of the language, 
and also the position of the book in the Jewish Canon, stamp the 
book as one of the latest in the Old 1 estament. In 1 Chron. xxix, 
7, which refers to the time of David, a sum of money is reckoned 
by darics, which certainly implies that the author wrote after 
this Persi.in coin had been long current in Judaea. In 1 Chron. 
iii, 19 et seq., the descendants of Zerubbahel seem to be reckoned 
to six generations (the Septuagint reads it so as to give as many 
as 11 generations), and this agrees with the suggestion that llai- 
tu.sh (v, 22), who belongs to the fourth generation from Zeruh- 
babel, wa.« a contemporary of Ezra (Ezra viii, 2). With this it 
accords that in Nehemiah live generations of high priests 
enumerated from Joshua (xii, 10 et seq.), and that the last name 
is that of Jaddua. who, according to Jo.scphus, was a contem- 
porary of Alexander the Great (333 n.c.). A date some time 
after 33.’ ii.c. is now accepted by most modern critics. (See Ezra 

AND NkHEMIAH, B<X)KS OF.) 

Scope and Object. — ^Thc writer lived a considerable time 
after Ezra and stood entirely under the influence of the religious 
institutions of the new» theocracy. This standpoint deterniind 
the nature of his interest in the early historv" of his fieoplc*. The 
true importance of the history of Israel centred in the fad that 
this petty nation was the jieoplc of Yahweh, the siiiritual God 
The tragic interest which distinguishes its annals from the for- 
gotten historv^ of Moab or Damascus lies wholly in that conii^i 
which vindicated the reality of spiritual things and the .sui>rt*mary 
of Yahweh’s purpose, in the political ruin of the nation which 
was the faithless depository of these sacred truths. After the rt- 
turn from the Exile it was impossible to write the history of 
Israel’s fortunes otherwise than in a spirit of religious pragma- 
tism. But within the limits of the religious conception of the plan 
and purpose of the Hebrew history more than one point of view 
might be taken up. The book of Kings looks upon the hi.slory in 
the .spirit of the prophets — ^in that spirit which is still echoed by 
Zeeh. i, 5 et seq., but which had become extinct before the chron- 
icler wrote. The New Jerusalem of Ezra was organized a.s a mu- 
nicipality and a church, not as a nation. The centre of religious liie 
was no longer the living prophetic word but the ordinances of 
the Pentateuch and the liturgical service of the sanctuary. The 
religious vocation of Israel was no longer national but ecclc.sias- 
tical or municipal, and the historical continuity of the nation was 
vividly realized only within the walls of Jerusalem and the courts 
of the Temple, in the solemn assembly and stately ceremonial 
of a feast day. These influences naturally operated most strongly 
on those who were officially attached to the sanctuary, lo a 
Levite, even more than to other Jews, the history of Israel meant 
above all things the history of Jerusalem, of the Temple and of 
the Temple ordinances. Now the writer of Chronicles betrays 
on every page his essentially Levitical habit of mind. It oven 
seems possible from a close attention to his descriptions ol 
sacred ordinances to conclude that his special interests are those 
of a common Levite rather than a priest, and that of all Levitica 
functions he is most partial to those of the singers, a member 0 
whose guild he may have been. From the standpoint of the pos - 
Exilic age, the older delineation of the history of Israel, especia > 
in the books of Samuel and Kings, could not but appear to 
deficient in some directions, while in other respects its narrau ^ 
seemed superfluous or open to misunderstanding, as for 
by recording, and that without condemnation, things inconsis 
with the later post-Exilic law. The history of the ordinances 



Form of a stimulating current 
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worship holds a very small place in the older record. Jerusalem 
:incl the Temple have not that central place in the book of Kings 
which they occupied in the minds of the Jewish community after 
the Exile. Large sections of the old history are devoted to the 
Tclipion and politics of the ten tribes, which are altogether unin- 
irllipblc and uninteresting when measured by a strictly Lcvitical 
siiindard; and, in general, the whole problems and struggles of 
the prophetic period turn on points which had ceased to be 
cardinal in the life of the New Jerusalem, which was no longer 
cilled to decide between the claims of the word of Yahwch and the 
exigencies of political aiiairs and social customs, and which could 
noi comprehend that men absorbed in deeper sj)iritual contests 
had no leisure for the niceties of Levitical legislation. Thus, 
there seemed to be room for a new history, which should confine 
iisclf to matters still interesting to the theocracy of Zion, keeping 
Jerusalem and the Temple in the foreground, and developing the 
divine pragmatism of the history, not so much with reference to 
the prophetic word as to the fixed legislation of the Pentateuch, 
j;o that the whole narrative might be made to leach that the glory 
oi l.srael lies in the observance of the divine law and ritual. 

Contents. — For the sake of systematic completeness the book 
begins with Adam, as is the custom with later oriental writers. 
Till* early history is contracted into a scries of tribal and priestly 
HIM logics, which were doubtless by no means the least interest- 
ing part of the work at a time w'hen every Israelite was concerned 
u> prove the purity of his Hebrew descent (c/. Ezra ii, 59^ 62). 
fominencing abrujitly (after some Henjamite genealogies) with 
the ileath of Saul, the hi.stor>» becomes fuller and runs parallel 
^Mlh the book.s of Samuel and Kings. The limitations oi the 
uimi»iler’s interest in past times appears in the omission, amo'ig 
otluT ]>articulars, of David’s reign in Hebron, of the disordei>’. in 
lih family and the revolt of Absalom, of the circumstances of 
Nilonion’.s acce.ssion and of many details as to the wisdom and 
vplcndour of that sovereign, a.s well as of his fall into idolatry. 

the later history the ten tribes are quite neglected (“Yahweh 
i.iioi with Israel.” ii Chruii. xxv, 7). and polilical affairs in Judah 
rnciM* attention, not in proportion to their intrinsic importance, 
i«ut cording as they serve to cxemplity God's help to the 
ihcdient and His cha.stisenieni of the rel)ellious. That the com- 
'.lilcr is always unw'illing to speak of the misfortums of gtiod 
rijlcr-* not necessarily to be a.scrihed to a deliberate suppression 
..i iiulh. but shows that the book was throughout composed not 
111 purely historical intere.sts, but with a view to inculcating prac- 
iii.il lesions. The more important additions 10 the older narrative 
umM.st partly of statistical li.sts (i Ghron. xii). partly of full 
deUiils on points connected with the history of the sanctuary and 
ilic great, feasts or the archaeology of the Levitical ministry^ (1 
Uirun. xiii, xv, xvi, xxii-xxix; ii Chron. xxix~xxxi, etc.), and 
lurtly of narratives of victories and delcats, of sins and pun- 
i>lnni'nts. of obedience and its reward, which could be made to 
i.H»inL a plain religious les.son in favour of faithful observance 
of till* law^ (it Chron. xiii, xiv, g ft scq.; xx, xxi, 11 et scq., etc.), 
llu- minor variations of Chronicles from the books of Samuel 
^nii Kings are analogou.s in principle to the larger additions and 
oniishions, so that the w'hole work has a consistent and wcll- 
ni.irkeil character, presenting the history in quite a different per- 
from that of the old narrative. 

Value.— For a criUcal study of the book it is ncce.ssar>^ to 
'oMipare carefully Chronicles w'itb the parallel narraliyc in Sam- 
uel- Kings. “A careful comparison of Chronicles with Samuel 
^nii Kings is a striking object le.NSon in ancient historical 
it is an almost indispensable introduction 
'•"'n ot the Pentateuch and the older hi.storical works (\\. H. 
Briuu‘U , Chroniclfs, p. ao et scq.). Where Chronicles directly con- 
h-Hiicts the earlier books there are few cases in which an im- 
historical judgment will decide in favour of Lhc a <r 
acfount. and in any iwint that touches difference of usage c- 
its time and that of the old monarchy it is of no authonty. 
l^/crtaiu freedom of literary form always allowed to ancient 
^fistorian.s ; and the tvpical speeches in Chronicles arc 0 

for the periods to which they relate, especially where they 
inconsistent with the evidence from earlier writings. Accora- 


ing to the ordinary laws of research, the book, being written at 
a time long posterior to the events it records, can have only 
secondary importance, although here and there valuable material 
has been preserv'ed. It must be remembered that the earlier books 
contain only a portion of the materiiil to which the compilers 
had access. Hence, it may well happen that the additional details, 
wrhich unfortunately cannot be checked, were ultimately derived 
from sources a.s reputable as those in the books of Samuel, Kings, 
etc. As examples may be cited Rehoboum’s buildings, etc. (ix 
Chron. xi, 5-1 2, 18 et seq.)\ Jeroboam’s attack upon Abijah (ii 
Chron. xiii, c/. 1 Kings xv, 7); the invasion of Zerah in Asa’s 
reign (11 Chron. xiv; see Asa); Jehoshaphat’s wars and judicial 
measures (ii Chron. xvii, xx; see i Kings xxii, 45); Jehoram’s 
family (11 Chron. xxi, 2-4) ; relations betw^ccu Jehoiada and 
Joash (ii Chron. xxiv, 3, 15 et seq.)\ conflicts betw^een Ephraim 
and Judah (11 Chron. xxv, 6-J3); war.s of Uzziab and Jotham (n 
Chron. xxvi, ct scq.) ; events in the reign of Ahaz (ii Chron. xxviii, 
8-15, 18 et seq.) \ reforms of Hezekiah (ii Chron. xxix ct scq., cf. 
Jer. xxvi, 19); Manasseh’s captivity, repentance and buildings (n 
Chron. xxxiii, TO-20: .see ii King.s xxi and Manasseii) ; the 
death of Josiah (11 Chron. xxxv, 20-25). In addition to this, 
reference may be made to such tantalizing .statements as those 
in I Chron. ii. 23 (r.v.); iv, 39-41; v, 10, 18-22; vii, 21 et seg.; 
viii, 13; xii, 15 — examples of the kind of tradition, national and 
private, upon which writers could draw. Although in their pres- 
ent form the additional narratives are in the chronicler’s style, 
it is not necessary to deny an older traditional element which may 
have been preserved in sourc.es now lost to us. 

Hinuor.RAprjY. — KoberLson Smith’s famous article in the gth edition 
i>f th'j Encydoptrdia Britannica was modified by his later view's in Old 
Ti^iamrHt hi the JevAsh Church, pp. 140-148- Later literature is 
summarized by Driver in his revision of Smith’s article in Ency. Bib. 
and in hb JMetaiure oj the Old Testament, by F. Brown in llasting’s 
Pkt. Bib. and bv FJmsIic (in the Cambridge Bible). 

(W. R. .S.; S. A. C.) 

CHRONOGRAPHS. A chronograph is an instrument for 
making a graphical record by means of which a sequence of 
event may be accurately co-ordinated with the passage of time. 
1'he ramc i.s aloO frequemtly applied to instruments which give 
visual indication of the time between two events without making 
a permanent graphical record. Such instruments are more 
profierly Lalled chroni'scopcs. A third ii.se of the term is to 
designate the complete instrumentation used in measuring the 
velocity 01 a projectile or other moving object. 

VELOCITY CHRONOGRAPHS 
The velocity, V, i>f an object can be determined as the quotient 
of the increment of its path ds by the time increment dt required 
to traverse ds. The velocity chronograph consists of two screens, 
or .signalling devices, placed at either end of the path increment, 
ds, and of the chronograph proper, which records the elapsed 
time, dt, between the two .signals. In the design of the velocity 
chronograph the first consideration is the accuracy required. For 
example, in the analysis of the dispersion of projectiles fired 
from modern cannon with a velocity of about 3.000 ft. per 
second it is often de.sired to measure the velocity with an error 
in the order of t ft. per second, or .03%. If the distance between 
screens is 100 ft. it must be known within i in. and the time of 

flight between screens, which is about JL sec., must be known 
” 30 

within ^ sec. As regards knowing the distance between 
100,000 • 

screens the problem is not so much one of measuring the 
distance accurately, since ordinary surv^ing methods are suf- 
ficient. as it is in designing a screen which gives a signal when 
the projectile is at a definite jMsition with respect to the screen. 
Specially designed devices are also required in the measurement 

of the time. j . .u 

Af least eight different types of screens have been used in the 
mea<;urement of projectile velocities, the .selection depending 
upon the condiUons of the tests and the accuracy required. 
Perhaps the oldest and most widely used screen, the Le BouUngi 
ween named after Capt. Paul Emil le Bouleng6. of the Belgian 
artillery who invented it as a component of the Le Boulengi 
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chronogn-iph, consists of a frame on which a fine wire is strung 
in many ioo[)s to form a fine network. A signal is produced 
when an electric current passing through the wire is interrupted 
a.s the projectile pierces the network. Since electrical contact 
may be made through the jirojectilc itself, this type of screen 
is .subject to exce.ssive errors. The ma.ss «)f the wire it. self may 
al.so appreciably change the velocity of the projectile. An 
improved screen of the same type has recently been designed in 
which the electrical current is conducted through a grid printed 
with conducting ink on a thin sheet of paper. 

The Ahvrdcrn screen fir.sl used extensively at the Aberdeen 
Proving Ground of the U.S. army ordnance department consists 
of two (oiulucting foils separated by an insulating sheet. A 
signal is generated when contact is made between the tivo foils 
by the nose of the projectile. Thi.s screen has the advantage 
that it can be used many times. However, it may appreciably 
alter the velocity of the projectile, and there is intrinsic un- 
certainty in the time at which contact is first established. 

The solcmfid screen, widely used in many proving grounds, 
avoids the two main objections to the Le lioiilcnge and Aberdeen 
screens. It derives its signal from the voltage generated by 
magnetic induction when the magnetized projectile pas.ses through 
a large circular coil of w'ire. The current induced in the circuit 
containing the solenoid coil flows first positively as the magnetic 
flux through it increases; when the magnetic centre of the 
projectile reaches the centre plane of the coil the current reverses 
(pjickly and llow's in the negative direction; finally, as the pro- 
jectile recedc> from the coil, the current falls gradually to zero. 
The sharp crossover from ])ositive to negative current is generally 
used as the .signal for marking the time of passage of the projectile. 
Although the exact point in the projectile whose passage through 
the coil produces this signal is never known, it may be as.«umed 
that the same point produces the .signal in two successive coils. 
However, there may be some error caused by differences in yaw 
of the projectile as it passes through the two coils, or >)y dif- 
iercnces m the centring alignment of the coils with re.sperl to 
the trajectory. Electrostatic induction has al.so been u.sed to 
produce signals. In this case the screen consists of an insulated 
loop of wire which forms an antenna through which the jirojectilc 
[jas.se.s after it has acquired a static charge of electricity. The 
potential of the antenna gradually rises as the projectile 
approaches; it reaches a maximum when the projectile is centred 
in the loop and then it falls again gradually to zero as the 
projectile recedes. Hy me<ins of a suitable amplifier the point 
of maximum potential can be converted into a pulse of short 
duration which serves as the desired signal. 

Photoelectric screens have been used in two forms. In the 
telephoto .screen an image of the silhouette of the projectile 
against the light background of the sky is projected by means 
of a lens onto an opaque disk containing a transparent slit at its 
centre. As I lie image passes over the slit, a photocell located 
behind the disk receives less illumination and there is a change 
in current through the cell. The sudden increase in illumination 
when the square base of the projectile image leaves the slit 
is converted in the amplifier into a sharp pulse which scr\x\s 
as the signal. This type of screen can be used with 90 mm., 
or larger, shell at distances of joo ft. from the trajector>% and 
it thus forms a useful component of a field chronograph. It 
has the advantage of convenience in setting up, especially for 
firing tests at high angles of elevation. In another form of 
photoelectric screen the projectile is fired between a linear 
light source and a parallel slit behind w^hich is mounted a photo- 
cell. The light cut off from the photocell by the shadow of the 
projectile causes a change in current which is used to generate 
a signal in much the same way as in the telephoto screen. This 
type of .screen i.s used extensively in closed ranges for measuring 
velocities and drag coefficients of .small arms projectiles. 

Acoustic screens o^icrating from the impact of the bow .shock- 
wave of the projectile upon a microphone have also been used, 
but variations in the distance between microphone and trajectory 
introduce errors. The change in the angle of the bow w^ave 
with velocity of the projectile is another source of error if the 


projectile experiences an appreciable change in velocity between 
the two screens. 

For the most accurate measurements of velocity the method 
of spark photography has distinct advantages. In one form 
the projectile is fired between a photographic plate and a .spark 
gap. An acoustic pickup or one of the other forms of screens 
already described may be used to trigger the spark while the 
projectile is in front of the plate. The electric pulse generated 
by the spark constitutes a signal of lc.ss than one microsecond 
duration and the exact position of the projectile at the instant 
(he spark is fired can be inferred from measurements made on the 
shadow of the projectile recorded on the plate. In another form 
used by the German army during World War II a photograph of 
the projectile is made with two stereo.scopic cameras of conven* 
tional de.sign using the light of an electric spark for illuminatini; 
the projectile against a dark background. After developing tlie 
plates, the exact position of the projectile at the instant the spark 
was fired wms reconstructed by reprojecting the images, using the 
cameras themselves as projectors. Again the spark served as a 
signal for the time mea.surements. 

Time Measurements.-— Up to the end of World W^ar I most 
ordnance testing establishments measured the time of flight ot 
projectiles between two screens by means of the Lc Boukn^i 
chronograph. In this instrument the distance of free fall under 
the acceleration of gravity is used as the basis of the time 
measurements. The signal from the first screen breaks thi 
current in an electromagnet allowing a weight, in the form ni n 
long rod, to fall freely. 'I'he time corresponding to a distance oi 
fall of jr cm. is given in seconds by the well-known equation 



where g is the acceleration of gravity in e.g.s. units and has a 
value ranging from 978.039 to 983.217 at sea level dcpeiMling 
upon the location. The signal from the second screen releases u 
second weight which falls against a trigger allowing a knife tn 
lly out and mark the falling rod. If both weights are released 
.simultaneously, the knife makes a mark at a distance s^ corre- 
sponding to the dead time, 



The actual time of flight is given by the difference /o. Under 
the conditions of mca.surement an error of .ooi in. in the meas- 
urement of the distances s and corresponds to an error uf 

— ~ — sec. in time of flight. The actual errors arc .somewhat 
20.C00 

more than this and partly for this reason the instrument has been 
largely superseded by other more accurate methods. 

The Aberdeen chronograph was developed during World War 1 
for the U.S. army a.s a convenient and more accurate instrument 
than the Le Bouleng6 chronograph. It^consists of a hollow 
cylindrical drum rotated hy a synchronous motor operating 
from alternating current vrith an accurately controlled, or 
accurately measured, frequency of 60 cycles per second. A 
strip of waxed paper is held by centrifugal force against the 
inside surface of the drum and it is marked by sparks, triggered 
by the signals from the screens, which jump through the ixiper 
between sharp metallic needle points, mounted close to the inner 
surface of the paper, and the drum. The paper speed is exactly 
1,500 cm. per second and an error of J mm. in the measure- 
ment of the distance between two spark marks corresponds to 

an error of — ~ — sec. An instrument of similar design with 
60,000 

a more slowly rotating drum is u.sed for measuring the time between 
the firing of a gun and the bursting of the explosive shell 

The drum camera chronograph is used extensively for measur- 
ing velocities of machine-gun bullets fired in a burst of many 
rounds, and as a general utility chronograph. In this instrument 
a strip of photosensitive jiapcr is attach^ to the outer surface 
of a drum which rotates inside of a light-tight box, and at the same 
time moves slowly along its axis to prevent overlapping 0 
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traces made on successive turns. A light beam reflected from 
ihc mirror of an oscillographic galvanometer enters the box 
through a slit and makes a trace on the paper; deflections pro- 
duced by signals from the screens are thus recorded. On the 
same record another galvanometer, driven by a standard 1,000- 
cyde frequency generator, produces time marks at one milli- 
second intervals. The timing galvanometer is usually arranged 
to vibrate in the direction of motion of the photosensitive paper 
Hiid with an amplitude such that the forward velocity of the 
of light at the centre of its swing, where it crosses the 
slit, is the same as that of the paper. Thus, during that phase 
of the motion, a sharp, intensely exposed line is produced on 
the paper, while in the op(K)site phase of the motion the light 
is not in contact with the paper long enough for production of 
a photographic image. In a more refined version of the drum 
cninera chronograph the image of the luminous spot of a cathodc- 
lAv tube is focused onto the paper. The signals from the screens 
arc applied to the transverse deflecting plates of the cathode-ray 
tube and time marks are made by deflecting the beam at one 



Diagram of one element of the electronic counter chronograph 

This circuit li tUble with •Ither of the tubes In the oonduotlng state (indl* 
«ated by the thadlng) while the other Is nonoonduetlng. Eaoh negative pulse 
applied to tho Input tormlnal causes a reversal In the state of the oiroult; 
positive pulses similarly appllad have no effect. Negative output pulses are 
generated when the circuit goes Into tho state Indicated, and these actuate 
the next stage. Thus, eaoh stage of a oiroult, containing several such ele- 
ments conneotad In series, sends out half at many negative pulses as are 
applied to It. Tho final state of the oiroult from whioh tho number, JV, of 
pulhes applM to It can be determined, Is Indloatod by noon lamps 

millisecond intervals to form short pips on the trace. From such 
a record the lime between two signals can be determined with 
an error of about two microseconds. The raster chronograph is 
a modification of the latter type of drum camera designed to 
KJ\’c higher time resolution. In this instrument the cathode-ray 
brum is swept transversely with sawtooth motion at an accurately 
controlled frequency of 1,000 cycles per .second. The signals 
are applied to the longitudinal plates, deflecting the beam in the 
direction of motion of the paper. Thus, the linear distance 
un the record corresponding to one millisecond is equal to the 
•'ini{>litude of the sweep. The drum speed need be sufficient 
»>ily to separate one sweep from the next. Another form of raster 
chronograph capable of a tenfold higher resolution of time than 
the rotating drum t3rpe is one in which the cathode-ray beam scans 
the screen with several linear horixontal sweeps, each being 
separated from the preceding one by a small vertical distance 
to prevent overlap. The signals are applied to the vertical plates, 
and a photograph of the entire pattern is taken with an ordinary 
camera. If the lines of the raster are swept with a frequency 
of to.ooo sawtooth cycles per second and the position of the 
si«njils can be determined within 1% of the sweep amplitude, the 
tinies can be determined within one microsecond. 

Inuring the years just preceding World War II, and during 
lhat war, the electronic counter chronograph came into use on an 
ever increasing scale. This device is based i^)on an electronic 


counting circuit first used by Wynn-Williams in England for 
counting radioactive rays registered by a Geiger counter. It has 
the great advantage that the time, in units of ten, or even of one, 
microseconds, can be read directly from the face of the instrument. 
The complete instrument consists of three parts, a crystal- 
controlled oscillator, which supplies consecutive pulses at the 
rate of 100.000 per second (or in the faster instrument at 
some higher rate), a gate circuit which is opened by the signal 
from the first screen and is closed by the signal from the second 
screen, and a counting circuit which registers the number of 
pulses getting through the gate during the interval while it is 
open. 

In its simplest form the counting circuit consists of a cascaded 
series of similar circuit elements, each of which may be called 
a binary pair. One such binary pair consists of two electronic 
triodcs connected together with resistors and capacitors in a so- 
called trigger circuit which allows one of the triodes to be in a 
conducting state while the other is held in the nonconducting 
state. A negative pulse applied to the input point of the circuit 
reverses the state of the circuit putting the triode which was 
formerly conducting into the nonconducting state. A small 
neon tube connecting across one of the triodes glows when that 
side of the circuit is nonconducting. Finally, a negative pulse 
is generated by such a binary pair at every second alternation, 
and this may be used as the input pulse for the next binary pair 
in cascade. If a series of such circuits is restored to an initial 
state in which all neon glow tubes are extinguished and then 
a sequence of pulses is fed into the input point of the first 
stage the first lamp will glow after one pulse has been received, 
the second will glow after two pulses, the first and second will 
glow after three pulses, the third will glow after four pulses and 
so on. The total count is equal to the sum of a series of terms 
of the form 2^ where n has the values 0, i, 2 — etc., correspond- 
ing to the first, second, third, etc., stages, respectively, and only 
those terms are to be included in the sum for which the cor- 
responding neon lamps are glowing. By a slight modification 
of a circuit containing 4 such stages it may be made to 
recycle to the initial state after 9 pulses have been received, 
instead of after the 15th as would be the case without tho 
modification. Thus, four binary pairs can be made to form 
a decade counter and the resulting numbers come out in the 
decimal system. The conventional electronic counter chronograph 
for use in measuring the speed of projectiles contains four such 
decades and it is pulsed at the rate of 100, ooq pulses per 
second. Its range of measurement thus extends from 0.00001 
sec. to o.i sec. and it gives the time between two signals to 
the nearest 0.00001 sec. Other counting circuits have operated 
at more than 1,000,000 pulses per second, and 10,000,000 pulses 
per second may not be impo.ssible to count in this way. 

The development of microwave techniques for radar during 
World War 11 afforded the means for designing the microwave 
Doppler chronograph which gave promise of having many 
practical advantages for measuring the velocities of projectiles 
under field conditions. In this instrument electromagnetic radia- 
tion in the three-centimetre band of wave lengths is projected 
from behind the gun along a beam which intersects the trajectory 
and is as nearly parallel to it as the configuration of the gun will 
allow. Radiant energy reflected backward from the base of 
the projectile is modified in frequency by the Doppler effect 
and is received in the same instrument and allowed to beat 
against the outgoing frequency. Each of the resulting beats 
corresponds to an increment in the path of the radiation of one 
wave length of the initial frequency. Half of this distance 
multiplied by the secant of the angle between the trajectory 
and the line joining the projectile with the microwave projector 
is the corresponding distance through which the projectile has 
moved. In the microwave chronograph an electronic counter 
records the total number of such units of distance, while 
another electronic counter records the number of oscillations 
of a quarts crystal for measurement of the time. The quotient 
of the former by the latter number is proportional to the velocity 
of the projectile. (T. H. J.) 
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juisomnacAL chrohogkaphs 

For many years the most common form of time-recording 
device in astronomical work was the writing chronograph, and 
instruments of this type are still widely used. A writing chrono- 
graph utilizes one or more 'pens, or scribers, writing on paper 
which moves at a uniform speed beneath them. Sometimes 
paper tape in roll form is used, while in other cases paper sheets 
are wrapped around cylindrical drums on which the pens draw 
spiral lines. The motion of the paper is actuated by weight- 
driven or electric motors, the speed being usually controlled by 
centrifugal governors. In the most common form of the single- 
pen drum chronograph the drum makes either one or two 
revolutions per minute. The pen is actuated by an electromagnet 
which is opposed by a spring. When the electric current flowing 
in the magnet is interrupted, the spring pulls the pen a short 
distance to the side, producing a jog in the line. A clock or 
chronometer is connected to produce timing signals, either on 
every second or on certain seconds of the minute. When such 
a sheet is removed from the drum, the record for each minute 
(or half minute) appears as one line across the sheet, and the 
jogs in the line produced by the timing signals serve as marks 
for setting a scale. The timing signals should be of short 
duration so that they will interfere as little as possible with 
the signals to be measured. In the usual forms of the single-pen 
chronograph it is possible to make measurements accurately to 
the hundredth of a second. When two pens are used, one of 
them serves to record the timing signals and the other the 
signals which arc to be measured, thus eliminating interference 
between the two sets of signals. Several (lens are used when 
signals from more than one source are to be recorded simul- 
taneously. 

Efforts to reduce the labour of the measurements which are 
necessary with the writing chronograph have led to the develop- 
ment of printing chronographs. These devices generally print 
from rotating type wheels wluch are driven by governor-controlled 
motors. In a typical instrument of this kind, manufactured by 
William Gaertner of Chicago, there are three wheels alongside 
each other carrying type to print the minute, second and 
hundredth of a second. The governor is adjusted to run slightly 
faster than the controlling clock or chronometer. If the t3rpc 
wheels reach the position corresfionding to the beginning of a 
second before a .synchronizing signal from the clock is received, 
the clock wheels are automatically disengaged from the driving 
motor and held motionless until such a signal is received. In 
this manner the type wheels are retarded every few seconds 
by a hundredth of a second, and are thereby kept in fairly close 
agreement with the clock. The signals, the times of which are 
to be measured, are connected so that they cause a set of hammers 
to press the paper against the type wheels. It is necessary that 
the hammers rebound quickly from the pai)er, so that the record 
made by the fastest of the type wheels will not be blurred. 

There are of course numerou.s variations of these instruments. 
The U.S. naval observatory employs a type of printing chrono- 
graph which prints a .series of small marks instead of figures, 
and the time to the nearest five-thousandths of a second is read 
from the [msition of these marks. The instrument prints eight 
columns at once. Its printing wheels are not synchronized with 
a clock, but the clock .signals are printed in one of the columns, 
thus providing a standard for calibrating the readings in the 
other columns. 

All of the instruments thus far described are limited in their 
accuracy by the fact that they employ moving mechiinical 
parts. A certain time is required for the motion of these parts, 
and this time varies according to the strength of the electric 
current which actuates them, as w*ell as from various other 
causes. The writing chronograph of one pen is basically the best 
in this respect, since its travel lime is eliminated if it is the 
same on the clock signals and the signals «to be measured. 
Although such instruments are u.sually read only to the hundredth 
of a second, by using a sufficiently fast and uniform drive for 
the paper they could doubtless be made accurate within two 
or ti^ee thousandths of a second. When more than one pen is 


used, however, an error of several hundredths of a second can 
easily arise from the variable lags and uncertain relative positions 
of the different p^s. The chronographs which print figures are 
also subject to similar errors, mostly because of the variable 
reaction times of the hammers. The fact that the type wheels 
are usually slightly out of synchronism with the master clock 
also contributes to this error. 

The elimination of the errors which are caused by the moving 
mechanical parts has been made possible by the use of electron 
tubes and their associated equipment. These tubes make it 
possible for very feeble currents to control powerful ones without 
the use of mechanical relays, and with negligible time delay. 
Moreover, they have made possible a new type of time kee{)cr, 
the quartz crystal-controlled oscillator. In this device the vibrat- 
ing crystal takes the place of the pendulum. Since the frequency 
of the crystal oscillations is high, a means is provided of dividing 
the second into small parts. Alternating current of various fre- 
quencics may be generated, making it possible to operate syn- 
chronous motors in unison with the crystals. 

One form of chronograph which may be conveniently driven 
by a synchronous motor is the spark chronograph. This ty|)c of 
device utilizes electric sparks to perforate or mark the recording 
paper. Ordinary paper may be used, although the record is 
rendered more legible by the use of waxed or chemically treated, 
paper. 

Alfred Loomis of Tuxedo Park, N.Y., constructed such a 
chronograph for making continuous comparisons of several pre- 
cision clocks. Roll paper is utilized, moving slowly under a 
row of 100 electrodes which extend across tht paper’s width. 
Wires lead from the electrodes to a distributor which connects 
them in rotation to the source of the electric spark. The period 
of rotation of the distributor is one-tenth of a second, so that 
each electrode is capable of being energized during an interval 
of onc-thousandth of a second. When a clock producing .second.^ 
signals is connected to control the sparks, these sparks occur 
every ten revolutions of the distributor. As long as the chrono- 
graph driving motor runs in exact synchronism with the chick, 
the sparks will always pass through the .same one of the electrodes. 
As a result a straight line of perforations will be produced on the 
paper. If the signal clock gains or loses with respect to the 
chronograph mechanism, however, the line of perforations \m 11 
move diagonally across the paper. Several clocks may be con- 
nected to the recorder at the same time. Each clock then 
produces a line of perforations on the sheet, and the relative 
inclinations of these lines indicate the relative rates of the clocks. 
The differences of the times indicated by the various clocks may 
be read off at any time, so far as the hundredth and thousandth 
parts of the second are concerned, but the whole seconds and 
tenth.s must be otherwise determined. 

Later designs of the spark chronograph have eliminated the 
wiring between the di.stributor and the spark electrodes. The 
national bureau of standards has an instrument in which this 
is accomplished by causing the paper to pass between a metal 
cylinder, rotating several times per second, and a metal strip 
or comb. The length of the cylinder is about equal to the 
width of the paper. The sparks jump from a ridge on the 
cylinder to the metal strip. The ridge is spiral in shape and 
extends just one turn around the cylinder. As the cylinder makes 
each revolution the point on the spiral which is clo.se 5 t to the 
paper and the metal strip therefore moves across the width of 
the paper. The records secured are similar to those described. 

The U.S. naval observatory developed a photographic chrono- 
graph which makes use of a flashing gas-filled lamp, and records 
figures showing the times of signals in minutes, seconds and 
thousandths. A 1,000-cycle alternating current, controlled by 
a crystal oscillator, is used to drive a synchronous motor at 
10 r.p.s. A dial attached to the motor shaft is engraved from 
00 to 99 to indicate the hundredth and thousandth parts of the 
second. Other slower moving dials are located alongside to show 
the tenths of seconds, whole seconds and minutes. All of these 
dials are in a dark box. When signals are received, they cause 
the flashing lamp to illuminate the figures. A suitable lens 




1. Solenoid screens on a 100>ft. base line for measuring velocities of projec< 

tiles firod at low angles. The wooden frames support wire colls In 
which signals arc generated when the magnetized projectile passes 
through 

2. Tho Aberdeen chronograph, showing the hollow drum which contains the 

record paner. Spark points which mark tho paror when oxci<ed by 
signals from the screens are mounted under the bracket projecting 
Into tho drum 

3. An oloctronic counter chronogroph with a capacity of 10,000 counts 


4. One of a pair of spark photographs used for determining the successive 
positions of a projectile in the precise measurement of Its velocity. 
The illuminating spark, which Is triggered after a brief time delay by 
a voltage pulse induced by the projectile on the antenna wire at the 
left, has a duration of about one*tenth microsecond. The position of 
the pro ectilc is determined with reference to the notches in tho mask 
along tne lower edge of tho plate. The time between the two s'orks 
used in making a pair of such plates is measured by a megacycle 
counter chronograph 
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forms a reduced image on microfilm. The accuracy of the device 
15 such that the ten-thousandth of a second may be estimated 
from the position of the figures showing the thousandth of a 
second, with an error of one or two ten-thousandths. (P. Sr.) 

CHRONOLOGY, a time scale, a system of reckoning time 
niassively. In testimony of the social memory and of the classi- 
hcntion and exploitation of social experiences embedded therein 
jTi.nnkind has learnt to recognize the orderly recurrence of natural 
phenomena and to base thereon his calendar 
Astronomy d — Every science has now its chronology. The as- 
tnmomer reminds us that “looked at in the astronomical time- 
ale, humanity is at the very beginning of its existence — a new 
horn babe, with all the unexplored potentialities of babyhood” 
(J. H. Jeans in Nature, Supplement [March 1928]); so that the 
.hionology of the astronomer “uses a clock which does not lick 
-Munds but years: it.s minutes arc the lives of men.” It tells us 
"(hat light travelling 186,000 mi. a second, takes about 140,000,- 
ycars to come to us from the most remote objects visible in 
ilii‘ biggest telescope on earth” (ibitL). 

Geology. — ^\\^c turn now from chronology of this vastness — ^to 
I he i hronology of this habitable globe, to the time scale of 
jr ohig) (9.1^ ) which is based for its larger divisions on the record 
a phy-icnl events, displaying ice ages, periods of mountain build- 
of tectonic activity. Jly the aid of palaeontology, smaller 
ili l•^io^s are established: yet here again we deal with vast hgures. 

Anthropology. — ^'I'he earth (q.v.) must be » ,000 ,000 .000 years 
!)!.1 .»rul man from the best evidence now available has existed 
•i ivon for something like 300,000 years.* Where then — with a 
; iM measure as our scale — shall wc place the beginnings of our 
luc' Each division of an inch stands for 160.000.000 year^, so 
divide the last of our inches of our scale by 50 and there place 
- .. lir^t appearance of man. Where shall we place the Piltdown 
ri\ci f \ce Man, EvoLurroN or), or Heidelberg man? Divide one 
!.!!hih of an inch into tenths and mark the fifth of these divisions 
ihc age of Piltdown man. 

Archaeology. — W’here shall we put the beginnings of the 
\ roll I hie age, when agriculture, domestication, settled life, metal- 
liicv all have their beginning? It is so near u.« th.al we can- 
« ai.'irk it .successfully. We can no longer use our big scale. We 
. 'iiM ihangc our scale and take a scale of 12 in, to reprc.scnt the 
. . GOO years of man's existence. Each inch stands for 25,000 
v- .mil wc must place the dawn of what is es.scnlial to modem 
■1 .'jhoiii halfway in the la.st or 12th of our inches. Ur and its 
rr.iMircs go to 3500 H.c. or 5,000 years ago and are one fifth of an 

■ !i :rom ti^-day. Egypt is but a century or two later. The Indus 
,'\ili/..'ition comes next and then th.il of China. The archaic cul- 
■!ri of Central America is 3,000 years old. but by then great 

■ 1 '.■’re> in the east had w^axed and waned and disappeared, 
r.irvp' \v:is then old Egypt; and the Greeks like Herodotus were 

iliiren in cultural growth. 

History. — ^Again we must change our scale. If we take the 
.\«Mliihic age as 12,000 years ago, as a basal point fig^i^rhig there- 
.ill the Palaeolithic and Eolithic jieriodsj. each inch stands for 
i-'Ou years. The discovery of the new world called America 
half way in the last inch upon this scale and there is so 
mil. h to cram into the last tenth of the la.st inch that we are 
tempted to augment our scale once more, 

Dynastic Reckoning. — ^When we come to the great civiliza- 

01 antiquity in the valleys of llie Euphrates, the Tigris and 
Nile or in China, we find cstabli.shed the method of chron- 
'^"iCiiMl computation by reckoning dynasties of rulers. Social 
“»i(inuiiy finds its expression and its measure in this development 
MKial organization. But dynasties are human, and disappear, 
''itliin the framewoik^of historical chronology wc may at will 
t'tdhlish periods based on the varying phases and variable ele- 
of human culture. The founders of great religions are 
chronologies of their followers. There arc 
I'u ai periods in art, in literature, in science, not inaptly recorded 
.'ind jfcollected and concentrated by the names of great indi- 
'■‘luiil?,. It is still true that the world forgets. The record of their 
and often their deeds are being revealed to us by 
' "''•r A. Keith places the Piltdown skull as of 1,000,000 years ago. 


archaeology (g.v.) so that we seem to know more of them and 
their forerunners than they even knew themselves. Yet in their 
flourishing days, which by scale of time are so near to us and by 
scale of culture seem so different, there was behind them a long 
past, unheeded, ignored, yet potent in their live.s as their achieve- 
ments are still potent in and even essential to our lives. (See 
Calendar.) 

CHINESE 

From the time of the emperor Yao, upward of 2,000 years 
B.C., the Chinese had two different years — a civil year, regu- 
lated by the moon, and an astronomical year, which was .solar. 
The civil year consisted in general of 12 months or lunations, but 
occasionally a 13th was added to preserve its correspondence 
with the solar year. Even at that early period the solar or astro- 
nomical year consisted of 365 J days, like our Julian year, arranged 
in the same manner, a day lieing intercalated every fourth year. 
The civil day begins at midnight and ends at the midnight following. 

Since the accession of the emperors of the Han dynasty, 
206 B.C., the civil year of the Chinese has begun with the first day 
of that moon in the course of which the sun enters into the sign 
of the zodiac which corresponds with our sign Pisces. From the 
same period also they have employed, in the adjustment of their 
solar and lunar years, a period of 19 years. 12 of which are com- 
mon, containing 12 lunations each, and the remaining 7 inter- 
calary, containing 13 lunations. It is not, however, precisely 
known how they distributed their months of 30 and 29 day.s, or, 
as they termed them, great and small moons. 

The C'hinese divide the lime of a complete revolution of the 
sun with regard to the solstitial points into 12 equal portions, 
each corresponding to 30 days, 10 hours, 30 minutes. Each of 
these periods, which is denominated a tsieh, is subdivided into 
two equal portions called chung-ki and tsk ki, the chnng^ki de- 
noting the first half of the tsich, and the tsie-ki the latter half. 
I'he taieh arc thus strictly portions of solar time, and give their 
name to the lunar months, each month or lunation having the 
name of the rkung-ki or sign at which the sun arrives during that 
month. As the. tsieh is longer than a synodic revolution of the 
moon, the sun cannot arrive twice at a chung-ki during the same 
lunation; and as there arc only 12 tsich, the year can contain only 
T2 months having ditferent nanic.s. It must happen sometimes 
that in the course of a lunation the .sun enters into no new .sign; 
in this case the month is intercalary, and is called by the same 
name as the preceding month, with the addition of the word jun 
(intercalary). (X.) 

EGYPTIAN 

The chronology' of Ancient Egypt has been ascertained by 
means of the statements of classical authors, by regnal years and 
other indications on the monuments, by the results of close ar- 
chaeological study, and the ascertaining of tcrUin fixed astronomi- 
cal data, checked by comparison with the known chronology of the 
ancient nations which afford synchronijims with events in Egyptian 
history. The Egyptians never possessed a regular era, as the 
Assyrians did with their li.st of limmu officials (see Babylonia and 
Assyria;. Only once is an era mentioned, in the description of 
Rameses II, mentioning the 400th year of the Hyksos king (?) 
Nubti which fell in hi.s reign. We only hear of such and such a 
regnal year of a king or, in early days, of the years of certain 
fiscal numberings. Regular regnal annals are very rarely pre- 
served, though we have fragments of them in the Old Kingdom in 
the Palermo stone, and there is of course the f.imou.s Turin Papy- 
rus of Kings, which is invaluable even in its mutilated condition. 
Under the 12th and 22nd dynasties the custom of the association 
of fathers and sons on the throne enables us to check the chro- 
nology of the overlapping years of those period.s (as when the loth 
year of one king i*^ stated to be the first of another), and so recon- 
stitute the length of the dynasty with some accuracy. The use of 
sjmrhroni.sms with Mesopotamian liistor>' is evident when we 
see that the reign of Raineses II is contemporary with that (of 
certain date) of Shalmaneser 1 of Assyria (r. 1250 b.c.). a datum 
with which other synchronisms agree. And dales fixed astronomi- 
cally arc of great importance. The Egyptian did not note eclipses 
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as the Mesopotamian did, so that we have not this evidence. But 
we have the observations of the heJiacal risings of the star Sothis 
(Sirius'), which have supplied us with certain hxed dates which are 
of great importance, the? more so as they agree with the results 
obtained from synchronisms. 'ITic Eg>'ptian calendar was regulated 
by the observations of the heliacal risings of Sirius, which were 
sur)t)o.sed to take place on the first day of the first month of the 
year. But as an a<lditional leap year day was not intercalated every 
four years in addition to the year of 360-5 “epagomenar’ days, 
the months gradually lost all relation to the seasons, and it was 
not till 1,460 years after the last accurate coincidence that the 
heliacal rising of Sirius again took place accurately on the first 
day of the first month. When it did the event was celebrated as 
the beginning of a new “Solhic cycle.” We know that a new cycle 
began either in 139 or in 143 A.o. An Alexandrian mathematician 
calls the initial year of the preceding cycle (13:11 or 1317 n.c.) 
the “epoch of Menophres.” The “throne-name” of Rameses I., 
who began to reign, it is known from the synchronism of Rameses 
II. with Shalmaneser III., about 1320 b.c., is Menpehtira or more 
shortly Menpehra* (a form that constantly occurs), which is ob- 
viously “Menophres.” Now it would appear from contemporary 
evidence that Sothis rose heliacally on the first day of the month 
Pharmouthi in the seventh year of Senusret 111 ., of the 12th 
l)yna.sty; so that it would seem ea.sy to calculate that the seventh 
year of that king .should be 1876 or 1872 b.c. (although another 
computer [Nicklin] has arrived at the date 1924 b.c. for the same 
year), on the as.sumption that this king reigned during the immedi- 
ately preceding cycle which began in 2781 or 2778 b.c. Here, 
since synchronisms fail us, our knowledge of the hi.storical devel- 
opment of Egyptian civilization and art comes to our aid to assure 
us that this must have been so, in spite of the fact that it is very 
difficult to square the lengthy list of kings given us by the Egyp- 
tians themselves with so short an interval as the two hundred 
years only which, if this conclusion is right, can have elapsed be- 
tween the end of the 12th Dynasty and the beginning of the i8th. 
If it is right, the 12th Dynasty must have ended about 1788 b.c., 
and we know that the 18th cannot have begun later than 1580, 
from our full knowledge of the length of the reigns of that dy- 
nasty, confirmed by records of certain new-moon festivals at the 
time, as well as by synchronisms. So short is this period that Prof. 
Sir Flinders Petrie has preferred the view that Senusret and the 
1 2th Dyna.sfy really belong to the preceding cycle, and so go back 
to the fourth millennium b.c. This view however goes clearly 
against our archaeological knowledge. The resemblances between 
the culture of the early i8th Dynasty and the 12th are enough to 
forbid us to supipose that 1600 years elapsed between them, an 
epoch as long as that which separates Augustus from Queen Eliza- 
beth. And our knowledge of the development of Minoan civiliza- 
tion (.vet? Aegean Civilization) confirms this prohibition. The 
1 2th Dynasty was contemporary with the Second Middle Minoan 
period; the early 18th with the First Late Minoan period. No 
student of Minoan archaeology could admit that these two Cretan 
epochs were scp)arated by more than two or three centuries; 16 is 
impossible. Yet the fact remains that only two centuries or at the 
most three between the 12th and the i8th Dynasties are rather 
hard to accept. Four would seem more probable; and so it 
remains a moot question whether or not something has happened, 
some mistake in the observation of the star, or some unrecorded 
modification of the calendar, which w’ould invalidate the modem 
calculation of the distance of time between Senusret and Rameses 
I. If, however, it is maintained that no such mistake is possible, 
then we must accept 1788 as the latest date of the end of the 12th 
Dynasty, 1861 b.c., as the earliest. The length of the dynasty we 
know from its recorded reigns to have been 212 years, so that it 
began about 2000 b.c. or about a century earlier, unless we choose 
to allow a little more time for a possible error, and suppose a date 
for it of c. 2212-2000 B.c. Further back wc reach a state of great 
uncertainty. There are no synchroni.sms and no Sothic records 
to help us. The length of time between the beginning of the 12th 
Dynasty and the end of the 6th is unknown^ but it cannot have 
been longer than two or three centuries. The Turin pap3n’us comes 
to our help with the statement that 955 years elapsed between the 


beginning of the 1st Dynasty and the end of the 8th, a statement 
that agrees with historical and archaeological probability, and if 
we reckon the latter at about 2400 b.c. we reach 3350 as that of 
“Menes,” the conflate founder of the kingdom (=the historical 
kings “Scorpion,” Narmerza, and “Ahai”) (see Egypt: History- 
Art), But Prof. Meyer now takes c, 3200 B.c. as the date of 
“Menes,” assuming, as we have not, that the Sothic date of Senu- 
sret III. is incontrovertible. We have assumed 2212 as the begin^ 
ning of the 12th Dynasty, and 2370 as that of the beginning of the 
iith. The 8th may well have been contemporary with the gth and 
10th (Hcrakleopolitcs) and have lasted until c, 2400. If tbt 
“Kahun” date is correct, as Meyer assumes, and the end of the 8ih 
dynasty is brought down to 2300, the Sothic cycle that began in 
2781 or 2778 B.c. will then have fallen about the time of the 3rd 
Dynasty. If 2400 is taken as the date it will have fallen as late as 
the 5th. In either case, the yet earlier cycle-era in 4241 or 4238 
B.c. will belong well before the beginning of the kingdom. And it 
has been supposed that the calendar must have been inveiutd at 
that time, because the calendar was known before the 4lh Dynasty. 
But the invention of a calendar presupposes a settled state and 
civilization, not the undcvelopf?d culture of the predynaslic period, 
though we do not know that there did not exist in Lower Egyp^ 
before the unification a iwlitical state where culture was sutliciriii I - 
developed for such an invention to be made, and there have beer* 
considered to exist indications of the existence of such a state. 
Still, eight centuries between the invention and the unification 
under Alcnes is a very long time for such a hypothetical civiliza- 
tion to have endured apart from the fact that such an invention a> 
a calendar must have occurred at the end of its development rather 
than its beginning; and recently a suggestion has been made by Dr. 
Scharff that revolutionizes our ideas on this point. This is that 
since the older date is so improbable the invention of the calendar 
in reality took place in 2781-2778 B.c., and since it was known lie- 
fore the time of the 4th Dynasty, this dynasty must in reality be 
later than that date, so that this Sothic cycle probably began about 
the time of the 3rd Dynasty. And it is significant that it is» pre- 
cisely in the time of the 3rd Dynasty, in the reign of king Zoser. 
that the great development of Egyptian culture took place that is 
ascribed to the inspiration of that king’s minister, Imhotep, who 
was later deified as the patron of art and learning, including medi- 
cine, architecture, astronomy and science generally. It is then sur- 
mised that the calendar was Invented by Imhotep or in his time, 
and that therefore the date 2781-2778 falls in the reign of Zoser. 
Now if this new surmise is correct, the ist Dynasty will have be- 
gun rather later than 3200 B.C., and then the end of the 8lh Dy- 
nasty will certainly fall about 2300. But in this case we shall have 
to assume the astronomically calculated “ICahun”date of Senusret 
III. to be unquestionably correct, a.s Meyer docs, and mu.st accept 
two centuries only between the 12th Dynasty and the i8th, in .spite 
of the long Turin list of kings of this period, who then must hne 
been mostly very ephemeral rulers. In any case the ancient list - 
compilers were evidently as much at sea in the two “intermediate” 
periods (6th-i2th and I2th-i8th Dynasties), as we are, for they 
suffered from absence of reliable material just as we do. 

In later days, after the time of Rameses II., we have various 
data to help us. The date of Sheshonk (Shishak), the contempor- 
ary of Rehoboam and founder of the 22nd Dynasty, is fixed to c. 
930 B.c. by Assyrian and biblical evidence, and for the Ethiopian 
kings, Shabak, Taharka and the rest, wc have the fixed synchro- 
nisms with Assyrian kings whose dates are fixed by the tinmu- 
li.sts. From the time of Psammetichus I., the founder of the 26tn 
Dynasty, Babylonian and Greek authorities assist us, and his date 
is definitely known to be 663 (651 independent of Assyria)-oo 9 
B.c. After him we are dealing with the known facts of general 
ancient history as reported by the classical historians. 


Bibiiooraphy.— E. Meyer, Die Sltere Chronoloft^^ 

Assyriens u. Aegyplens (1925), Aegyptische Chronologies oon- ^ . 
Acad, D904)» Nachfrage zur ag, Chr., do, (1907)! T. Nickhn, 
Origin of the Egyptian Year,” Class, Rev, 1900, pp. 

Hall, Anc. Hist. Near East (1924), p. 15 ff. Cambr. Anc. ‘ g 
166 ff ; Scharff, Grundzuge d. Aegypttseke Vorgeschichte ^ 

ff ; “Bcitrag zur Chronologic der 4**" Aegyptischen Dynastic 
ische Litterarische Zeitung (1928) p. 73 ff. 
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BAVnONIAN AMD ASSYRIAN 

Evidence of Babylonian documents, from 330 b.c. onward, 
dated by kings* regnal years has settled many points in relation to 
the chronology of late as well as of early periods, though this 
evidence has been much discussed and often wrongly represented. 
It is now fairly clear that the era of the Arsacid dynasty was 
reckoned from ist Nisan, 246, and that apparent divergences 
fr(im this reckoning depend on ancient scribal errors or modern 
errors of interpretation. The Seleucid era was reckoned from ist 
Nisan $11. There was no difference between “civil” and “relig- 
ious” reckoning, as has sometimes been maintained. I'he reckon- 
inc of the Seleucid era from 31 1 b.c. must have been introduced 
in {)r before 305 b.c.; the years before that were actually spent 
by the Babylonians in a state of confusion as to dating which was 
introduced with the advent of Alexander the Great. The con- 
fusion was due in part to the use of two systems; in one reckon- 
inc, the year dates according to the Macedonians was u.sed, in 
aru^thcr a dating strictly true of Babylon only, but this will not 
f.\pl:iin every case. The effect of this may be seen from the fol- 
lowing list: — 


i 

i Year 

1 

King 

Numl 

lering 

” (bT 

1 ^>0329 

Alexander the Great 

7th 

1st 


Philip Arrhidaeus 

2nd 

ist 

! :,«7 

Alexander IV 


1st 


Antigoiius 

xst 

2nd 


rhe exact method of dating between 311 and 305 is not certain; 

broken document renders it possible that 311 was called “the 
^t'vcnth year of Alexander and Seleucus,” i.c., that Seleucus as- 
uofinled his name with the king’s for the first time, and that 
\\(uild account for the Babylonian reckoning of the Seleucid era. 
li i^iiould be noted that from the advent of Alexander the year 
rcikoning commenced immediately from the accession of the 
kmc. 

From 626 B.Cd -331 B.C« — ^The ordinary Babylonian reckoning 
of regnal years, always observed before the Macedonian invasion, 
was from the ist Nisan after a king’s acces.sion; months or days 
})nor to Nisan were reckoned "beginning of kingship.” There are 
two .^sources for the chronology of the New Babylonian and Per- 
sian empires, the canon of the Greek historian Ptolemy, and the 
reckoning which can be traced almost month by month and day 
by day; the tablets give names of rebels against tlie Persian 
kings otherwise unknown, and allow of more accuracy in dating, 
the coregcncy of Cambyscs to the first year only of his 
father’.'! reign. 


New Babylonian Empire 

Accession 

I si full year 

Nabopolassar 



626 

625 

NrijU(hadrc74«ir 11 ... . 



60s 

604 

lA'il-Morodach 

m 


562 

S6i 

Neri^lissar 

a 

• 

560 

559 

biibashi-Marduk . . . « • 

m 

• 

556 

. . . 

Nabu-na’id 


a 


555 

Persian Empire. 





t’.vnis 



539 

S 3 » 

ti’Jiinbyses 




529 

“Snicrdis,” Nebuchadrezzar III 

• 


• . • 

522 

biirius I 

• 


52a 

521 

XiTxes 1 



486 

48s 

Ar'.axcrxcs I 



465 

464 

IkiriusII ......... 

• 


• • • 

423 

Artivxerxes II 

• 


■ • • 

404 

ATliuerxe* HI (Ochiu) . . . 

m 



358 

• . .... 



• • • 

337 

l>iuius III 



• • • 

335 


between 648 and 626 B.C-— The dating of the New Baby- 
onian empire secures the long uncertain dating of the fall of 
^“‘t‘vcli ; a chronicle, dating by the regnal years of Nabopolassar, 


places that event in 612 b.c. The period from 648 to 626, the 
accession year of Nabopola.ssar, is still very obscure; the state- 
ments of Ptolemy’s canon cannot exactly accord with the facts. 
Dating by Sin-.sharishkun, the last king of A.s.syria up to the 7th 
year has been found at Sippar; since this year must at latest be 
616, his first full year must at latest be O22. A certain Sin-sbum- 
lishir, intervened between Assur-elil-ilani, who reigned at least 
four years, and Sin-sliarishkun, so that reckoning by Ashur-etil- 
ilani commenced in 627 at latest. Between 648 and 626 documents 
were dated by Kandalanu, the Kineladan of Ptolemy’s canon; 
that this was a name assumed by Assur-baui-pal as king of 
Babylon is doubtful, as there are good grounds for a.ssuming 
that cuneiform scribes distinguished between the two. But since 
a building inscription dating from Assur-bani-pal’s 30th year has 
been found in Babylon, Le,, 639 b.c., the Assyrian must have 
claimed the kingship also. 

From 911-648 B.C- — Assyrian chronology depends on lists of 
eponymous official.^ called limmu, by whom years were dated. 
These li.sts were drawn up in two ways; the first class consists of 
simple lists of names, the second gives in a column opposite the 
name an entry concerning the events of the year. An entry op- 
posite the name Pur-Saga le reads, “Governor of Gozan. Revolt 
in the city of Ashur. In Siwan there was an eclipse of the sun,” 
and this eclipse has been astronomically fixed as having taken 
place on June 15, 763 b.c. This hxes the years of all limmus in 
the continuous list which reaches from 890-648. There are dis- 
crepant versions of these limmu lists which affect the reigns of 
Adad-nirari 111 and Shalmaneser 111 ; these kings are allowed 
29 or 28 and 35 or 34 eponyms to their reign. The weight of 
authority seems to lie with the lower numbers, but the question 
is not definitely settled; otherwise the Assyrian chronology of the 
period is hxed. 

The Babylonian chronology of the time is less certain. Ptol- 
emy’s canon and cuneiform ducumciUs give the regnal years from 
Nabonassar’s first year, 747 b.c. The belief that some kind of era 
commenced then is basele.ss; it was chosen by Ptolemy for some 
accidental reason, perhaps because that was the first fixed point 
that was knowm to him, but not for any scientific rea.son. Before 
Nabonassar, the continuous king-list is now known to have in- 
cluded between Shaniash-mudammiq, who was reigning about 910 
B.C., and Nabonassar 16 names, an average of about xo years 
apiece, but the exact lengths of reigns cannot yet be ascertained. 


Babylonia Assyria 


Shamash-mudammiq, abt. 910 

Adad-nirari 11 


. 911-889 

Nabu-shum-uldn 


Tukulti-Enurta II 


. 8S9-884 

Nabu-apal-iddin . 

?-8si 

Assur-nasir-pal 11 

. 

• 884—859 

Marduk-bel-usatc . 

851-850 

Shalmaneser 111 

• 

. 859-824 

Marduk-zakir-sh um 

850 839 




Marduk-balatsu-iqbi . 

?-8ii 




Bau-akh-iddin . . 

8 X 0 

Shamshi-Adad V 

• 

• 824-812 

(Five names missing in- 





cluding Adad-.shum-ibni) 


Adad-nirari 111 

• 

. 811-782 

Marduk-bcl-zcri 





Marduk-apal-usur 


Shalmaneser IV 

« 

. 782-772 

Eriba-Marduk 


Assur-dan 111 

• 

. 772-754 

NabU'Shum-ukin 


Ashur-nirari V 

. 

- 754-745 

Nabona.s$ar . 

747-732 

Tiglathpilcser 111 

. 

. 745-727 

Nabu-nadin-zer 

733 - 7 ja 




Nabu-shum-ukin • 

732 




Ukin^zer .... 

73 * 




Pulu (.T.-P.III) . . 

731-727 

Shalmaneser V 

• 

. 726-722 

Ululai . . . . 

726-722 

Sargon 11 

• 

. 722-705 

Merodachbaladan 11 

721-710 




Sargon .... 

709-705 

Sennacherib • 

• 

• 705-681 

Sennacherib . 

705-703 




Merodachbaladan III . 

703-702 




Bel-ibni . . . . 

702-700 




Assur-nadin-suzn . 

699-694 




Ncrgal-ushczib 

693-692 




Muriiczib-Marduk . 

692-689 




Sennacherib . 

688-681 




Esar-haddon . 

680-669 

Esar-haddon • 

• 

• 680-669 

Shamash-shum-ukin 

668-648 




Kandalanu 

647-626 

Assur-bani-pal 

• 

668-638 (?) 


From About 1388-911 B.C- — ^There are broken limmu lists 
which once gave the eponymous officials from about 1200 b.c.; in 
their present state they give a framework for the Assyrian kings 
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from about 1068-911, the margin of error within which is not 
more than ten years. Complete king-lists for Assyria being now 
obtained from broken documents, approximate dales for the kings 
of the 13th century can be based on intervals .sometimes mentioned 
between them and later kings. I'hc approximate date of Ashur- 
ubaliit can be determined from his correstwndence with Akhnaton, 
the Pharaoh of Egypt, with a marginal error of ten years, as about 

1380- 

iidhylonian chronology depends upon the cases where the num- 
ber of years are known, and on synchronisms with the Assyrian 
kings. The result can only be an approximation with a margin 
of error T)erhaps exceeding a decade. The arrangement is then 
roughly: — 


Babylonia 

Bumaburiash 

Karaindash 

Kadashman-kharbe 

Shuzjrash 

Kurigalzu III. (23 years) 

Nazimaruttash (26 years) 
Kadashman-turgu (’17 years) 
Kadashman-lCnlil (6 years) 
Kudur-Enlil U) yeari,) 
ShaKarakli*shuria.sh ^3 years) 
Kashtiliash (8 years) 
Knlibnadin-slium (it years) 
Radashnian-Kharbc (i^ years) 
Adad .•%huni dddin (6 years) 
Adad-shum-nasir (30 years) 


Meli-sliipak (15 years) 
Merodachbaladan T. (13 years) 
llhaba -shunidddin (6 years) 
Knlil-nadiii akhkhe (3 years) 
Marduk-sliapik-zeri (17 years) 
Knurta-nadm-shuxn (6 years) 
Nebuchadrezzar I. 

Fnlil-nadin-apal 
Marduk- iiadin-akhkhe 
Itli Marduk-balatii 
Idarduk shapik-zer-mati 
Adad-apal iddin (22 years) 

Marduk-akhkhe-criba (i j years) 
Marduk-zer (12 years) 
Nabii'Shum-libur (8 years) 
Simma.sh-Shipak (i 8 years) 

Ea miikin /er (5 months) 
Kash.shu nadin-akhkhe (3 yean*) 
Eulmash-shakin-shum (17 years) 
Enurta-kudur-usur (3 years) 
Shinfituni'Shuqamunu (3 mos.) 
Marhiti-apal-usur (6 years) 

Nabu -mukin-apal (36 years) 
Enurta-kuduf' usur 
Marbiti akh-iddin 


Assyria 


A.sbur-uballit 

1380-1335 

Rnlil-niniri . 

1335 - 

Arik-den-iii . 

-'I311 

Adad-nirari 1 . 

1310-1280 

Shalmaneser I. . 

1280-1250 

Tukulti-Enurta I. 

1250-1216 

Ashur-nadin-apal 

I 7 T 5 - 12 T 2 

Ashur-nirari 111 . . 

1211-1206 

Enlil-kudur-usur 

1205-1201 

Knurta-apal-ekur 

1200-1188 

Ashur-dan I. 

1187-1 15c 

Enurta -tukulti-Ashur 


Mulakkil-Nusku 


Ashur-resh-i^hi 1 . 

?-l 099 

Tiglathpilcscr 1. . 

1098-1068 

Knurta-apal-ekur II . 

1067- 

Ashur-bel-kala 


Kriiiii'Adad IT. 


Sham.shi-Adad IV. 

-1048 

Ashurnasiri>al I. . 

1047-1027 

Shalmaneser 11 . . 

1026-1015 

Ashur-nirari V. . 

1014-1009 

Ashur-rabi II. . 

1008-? 


Ashur-resh-ishi II. 
Tig lath pilescr II. 
A.shur-dan II. . 


?-964 

9639.33 

932-91 2 


Before 1380 B.C. — All earlier chronology must be subject to 
considerable margin of error. It depends on (i) Babylonian king- 
lists which give the number of regnal years; in many instances, 
where the.se figures can be checked by other sources, they are 
proved unreliable; (2) statements of Assyrian kings about their 
predecessors ; the figures given arc sometimes round numbers, and 
arc never absolutely reliable; (3) dead reckoning on the basis of 
generations, coupled with the use of the rare synchronisms known 
between the two countries. 

The Babylonian king-list allows 36 kings, and 576 years 9 
months for the period during which the country was ruled by 
Kassite kings. Eiilil-nadin-akhkhe, the last of the dynasty, suc- 
ceeded to the throne in the time of Ashur-dan L, roughly about 
1170, within a decade, and ruled three years: this would place 
Gandash, the first king, about 1743-42, but an increased margin 
of error must be allowed owing to the inaccuracy of the list. The 
13th Kassite king, Ulam-Buriash, may have ruled about 1530-20; 
he occupied the Sea -land, the marshes at the head of the Persian 
gulf, when the last independent king of the Sea-land lied to Elam. 
This Sea-land dynasty numbered, according to variant accounts, 
XX or Z2 kings, who ruled for the long period of 368 years, which 


would place lluma-ilum, the first king, about 1900 b.c., if the last 
king fled just before 1530 But lluma-ilum can be proved by vari- 
ous documents to be a contemporary of Samsu-iluna and Abi-eshu’ 
kings of the 1st dynasty of Babylon. lluma-ilum is said to have 
reigned 60 years, and Samsu-iluna and Abi-eshu* reigned re- 
spectively 38 and 28; it is not probable that Samsu-iluna began 
to reign before lluma-ilum, and if he be assigned a date about 
1900-1863, the end of the ist dynasty is brought to about 174G 
almost immediately before the accession of the first Kassite king 
This cross-reckoning is satisfactory in itself and supported by the 
Assyrian king-list. There were 42 kings between Ilushum.a. an 
early governor of Ashur, and Ashur-uballit, about 1380. Accord- 
ing to kings' statements llushuma lived about 2000 b.c., and this 
accords roughly with other statements about his son. It is certain 
from an eiitr>’ in a chronicle that llushuma carried out some mili- 
tary enterprise in Babylonia in the time of Sumu-abu, the first 
king of the 1st dynasty. If the 1st dynasty ended about 174(1-4:: 
the first king dated about 2045-44 lo 2032-31. This would accord 
with the Assyrian statements. 

Some modern authorities hold that a fixed dating, not based on 
the king-lists, can be secured from tablets dealing with observa- 
tions of Venus. From an entry for the sixth year of Ammizaduga 
they calculate certain astronomical possibilities, and check ih-: 
date obtained — one out of four or five possible — ^by calculations 
as to the probable period of the date-harvest. Arguing on these 
lines they hold the sixth year of Ammizaduga to be 1916-1 5, which 
would place the commencement of the ist dynasty in 2170. its 
close in 1871 ; another, arguing on the same lines, would date these 
events 2049-1750. The former, if correct, will necessitate the 
abandonment of a great deal of Babylonian historical writing as 
worthless ; the question is at present open, and scholars differ by 
some 120 to 130 years for this fieriod. 

Accepting the dating 2045-1745, admittedly ot)en to a margin of 
error, for the 1st dynasty as fairly accurate, the date lists for the 
kings' reigns proxdde an accurate scheme which correct the king- 
lists in many places. These date-lists arose from the cusiom ni 
naming a year by some event ; in some cases the event was one (ff 
religious importance, and may actually have taken place in (he 
year .so named, but where military camiiaign.s are mentioned the 
event probably belongs to the previous year. These date lisU 
establish a synchronism between Hammurabi and Rim-Sin which 
leads to a date about 2175 for the commencement of the rival 
dynasties of Isin and Larsa, subject to an error not greater than 
the date given for the ist dynasty. Similarly, the 3rd dynasty nf 
Ur of which date-lists are extant may be dated 2282-2175 with 
the same error. Probably less than seven years actually pa-sed 
between the accession of Uiu-khegal, who ended the oppression 
by the foreign dynasty of Gutium, and Ur-Nammu’s assumption 
of sovereignty in 2282; this places the Gutium dynasty about 
2375-2287, with an increased margin of error. Dating earlier than 
this is a matter of speculation, for the king-lists, which arc com- 
plete, give figures that cannot be checked, and for earlier dynasties 
quite impossible reigns are assigned. Thercis a general probability 
that Sargon of Agade commenced his reign between 2550 and 
2525, and that the 4th dynasty of Kish began to rule not earlier 
than 2580. An estimate for the 1st dynasty of Ur, the third alter 
the Flood, based upon comparison with objects from Lagash and 
the generations, would assign a date between 3000 and 2900 for 
the commencement of that dynasty, the eaclicst historical kioRs 
known belonging to it. (S. Sm.) 

BiBLiocRATny.— F. X. Kugler, Stemkunde vnd Stemdienst in fiM 
(1914-24); Cambridge Ancient History, voK i. and ii. ( 1933-24 • 
bibl.) ; Sidney Smith, Early History of Assyria (1928; bibl.). 

HINDU 

The early Hindu astronomers selected a period in the course 
of which a given order of things is completed by the sun, moon 
and planets returning to the state of conjunction J;. 

they started. This is known as the Great age of 4,320,000 
solar years, the aggregate of the Krita or Golden age, the 
or Silver age, the Dvdpara or Brazen age, and the KnJi or Iron aK 
(in which we now are). There is, however, the system of 
Kalpa or aeon, consisting of 1,000 (or x,oo 8 ) Great ages. 
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The Hindus now recognise three standard sidereal solar years 
ilrtcrmined in that manner, (i) A year of 365 days 6 hours 12 
min. 30 sec. according to the Aryabhatiya, otherwise called the 
Virsi Arya-Siddhdnta, which was written by the astronomer 
Aryabhata (b. a.d. 476); thLs year is used in the Tamil and 
Malayalam districts, and in Ceylon. (2) A year of 365 days 
5 hours 12 min. 30-915 sec. according to the Rajamrigd ka, 
a treatise based on the Brdhma-Siddhdnta of Brahmagupta 
(b. A.D. 598) and attributed to king Bhoja. of which the 
epoch, the point of time used in it for calculations, falls in 
1042: this year is used in parts of Gujarat (Bombay) and in 
Rajputana and other western parts of Northern India. (3) A 
year of 365 days 6 hours 12 min. 36.56 sec. according to the 
priJicnt Surya-SiddhdntQf a work of unknown authorship which 
from probably about a.d. 1000: this year is used in almost 
;ill the other parts of India. According to modern science, the 
true mean sidereal solar year measures 365 days 6 hours g min. 
g.() K-c., and the mean tropical year measures 365 days 5 hours 
48 min. 46 054440 seconds. 

Tii( result of the use of this sidereal solar year is that the 
biLMiming of the Hindu a.stronomical solar year, and with it the 
tivil >olar year and the lunar year and the nominal incidence of 
ill,- -o.'isons, has always been, and still is, travelling slowly forward 
in our ( alcndar year by an amount which varies according to the 
pjriuiilar authority. For instance, Aryabhata’s year exceeds the 
Julian year by 12 min. 30 seconds. This amounts to exactly one 
in ii5i years, and live days in 576 years. Thus, if we take 
ihc longer jxTiod and confine ourselves to a time when the Julian 
coifivlar (old style) was in use, according to Aryabhata the 
M( >ha-samkranti began to occur in a.d. 603 on March 20 and in 
\i> j 170 on March 25. The intermediate advances arrange them- 
into four .steps of one day each in 116 years, followed by 
onr step of one day in 112 years; thus, the Mesha-samkrAiiti 
ton to occur on March 21 in a.d. 719, on March 22 in a.d. 835, 
(in M.irih 23 in a.d. 951, and on March 24 in a.d. 1067 (whence 
u: yiars take us to March 25 in a.d. 1179). It is now occurring 
MMiiLiimes on April ii, sometimes on the 12th; having first 
come to the 12th in a.d. 1871. (See Calendar: Hindu.) 

Eras. — ^'rhe Kalachuri or Chedi era, commencing in ad. 248 
or is know'n best from inscriptional records, which range 
iTuni the 10th to the 13th century- A.D., of the Kalachuri kings of 
ihi (‘hedi country in Central India; and from them it derived its 
lime. In earlier times, this era was well established, without any 
aiipfllaiion, in Western India, in Gujarat and the Thana district 
■'i Himibay, where it was used by kings and princes of the 
(h.dukya, CSurjara, Sendraka, Katachchuri and Traikutaka fam- 
idi's It is traced back there to a.d. 457, to the reign of a Traiku- 
'lika king named Dahrasena, Beyond that point, we have at 
present no certain knowledge about it. But it seems probable 
its founder was an Abhlra king Isvarasena, or his father 
j who was reigning at Nasik about a.d. 248-249. 

Tin* CiUf)ta era, commencing in a.d. 320, was founded by Chan- 
I tlrapupta 1 ., the first paramount king in the great Gupta dynasty 
Northern India. When the Guptas passed away, their reckon- 
in? was taken over by the Maitraka kings of Valabhi, who suc- 
them in Kathiawar and some of the neighbouring terri- 
inrips; and so it became also known as the Valabhi era. 

From Halsi in the Bejgaum district, Bombay, we have a record 
j d the Kadamba king Kakusthavarman, which was framed during 
I litc lime when he was the Yuvaraja or anointed successor to the 
I'wereignty, and may be referred to about a.d. 500. It is dated 
1 in “the eightieth victorious year,” and thus indicates the preserva- 
lionof a reckoning running from the foundation of the Kadamba 
by Mayuriivarman, the great-grandfather of Kakust- 
™'^innan. But no other evidence of the existence of this era 
been obtained. 

The records of the Ganga kings of Kalinganagara, which is the 

I Nern Mukhalingam-Nagarikatakam in the Gan jam district, 
Madras, show the existence of a Ganga era, which ran for at any 
‘51 years. And various details in the inscriptions enable us 
^inice the origin of the Ganga kings to Western India, and to 
tbe initial point of their reckoning in a.d. 590, when a cer- 


tain Satya^raya-Dhruvaraja-Indravarman, an ancestor and prob- 
ably the grandfather of the first Ganga king Rajasiihha-lndravar- 
man I., commenced to govern a large province in the Konka^ 
under the Chalukya king KIrtivarman I. 

An era beginning in a.d. 605 or 606 was founded in Northern 
India by the great king Harshavardhuna, who reigned first at 
Thanesar and then at Kanauj, and who was the third .sovereign 
in a dynasty which traced its origin to a prince named Naravard- 
hana. This era continued in use for apparently four centuries 
after Harshavardhana, though his line ended with him. 

The inscriptions assert that the Western Chalukya king Vikrama 
or Vikramaditya VT. of Kalyani in the Nizam’s dominions, who 
reigned from a.d. 1076 to 1126, abolished the use of the Saka 
era in his dominions in favour of an era named after himself. 
He or his ministers adopted, for the first time in that dynasty, 
the system of regnal years, according to which, while the Saka 
era also remained in use, most of the records of his time are 
dated, not in that era, but in the year so-and-so of the Chalukya- 
Vikrama-kMa or Chalukya-Vikrnma-varsha, “the time or years 
of the Chalukya Vikrama.” There is some evidence that this 
reckoning survived Vikramaditya VI. for a short time. But his 
successors introduced their own regnal reckonings; and that pre- 
vented it from acquiring permanence. 

In Tirhut, there is still used a reckoning which is known as the 
Lakshmanasena era from the name of the king of Bengal by 
whom it was founded. The exact initial point of this reckoning 
appears to be in a.d. 1119. This era prevailed at one time 
throughout Bengal, from a pa.ssage in the Akbantama, written in 
a.d. 1584, vrhich specifies the §aka era as the reckoning of 
Gujarat and the Dekkan, the Vikrama era as the reckoning of 
Malwa, Delhi and those parts, and the Lakshmanasena era as 
the reckoning of Bengal. 

The Rajyabhisheka-Saka, “the era of the anointment to the 
sovereignty,” was in use for a time in Western India. It dated 
from the day Jyaishtha sukla 13 of the Saka year of 1597 current, 
t=June 6, A.D. 1674, when Sivaji, the founder of the Maratha 
kingdom, had himself enthroned. 

There are four reckonings which it is difficult at present to class 
exactly. Two inscriptions of the 15th and 17th centuries, recently 
brought to notice from Jesalmer in Rajputana, pre.scnt a reckon- 
ing which postulates an initial point in a.d. 624 or in the preced- 
ing or the following year, and bears an appellation, Bhatika, which 
seems to be based on the name of the Bhatti tribe, to which the 
rulers of Jesalmer belong. No historical event is known, refer- 
able to that time, which can have given rise to an era. It is 
]K)ssible that the apparent initial date represents an epoch, at the 
end of the Saka year 546 or thereabouts, laid down in some 
astronomical work composed then or soon afterwards and used 
in the Jesalmer territory. But it seems more probable that it is 
a purely fictitious date, set up by an attempt to evolve an early 
history of the ruling family. 

In the Tinneveliy district of Madras, and in the territories of 
the .same presidency in w^hich the Malayalam language prevails, 
namely, South Kanara below Mangalore, the Malabar district, 
and the Cochin and Travancore States, there is used a reckoning 
which is known sometimes as the Rollam or Rdlamba reckoning, 
sometimes as the era of Para^ur^a. The years of it are solar: in 
the southern parts of the territory in which it is current, they be- 
gin w’ith the month Siihha; in the northern parts, they begin with 
the next month, Ranya. The initial point of the reckoning is in 
A.D. 825; and the year 1076 commenced in a.d. 1900. The popular 
view about this reckoning is that it consists of cycles of 1,000 
years; that we are now in the fourth cycle; and that the reckoning 
originated in 1176 b.c. with the mythical Parasurama, who ex- 
terminated the Kshatriya or warrior caste, and reclaimed the 
Konkan countries, Western India below the Ghauts, from the 
ocean. But the earliest known date in it, of the year 149, falls 
in A.D. 973; and the reckoning has run on in continuation of the 
thousand, instead of beginning afresh in a.d. 1825. It seems 
probable, therefore, that the reckoning had no existence before 
a.d. 825. The years are cited sometimes as *‘the Kollam year 
(of such-and-such a number),” sometimes as “the year (so^iDd* 
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so) after Kollam appeared”; and this suggests that the reckoning 
may possibly owe its origin to some event occurring in a.d. 825, 
connected with one or other of the towns and ports named 
Kollam, on the Malabar coast; perhaps Northern Kollam in the 
Malabar district, perhaps Southern Kollam, better known as 
Quilon, in Travancore. But the introduction of Paraiur&ma into 
the matter, which would carry back (let us say) the foundation 
of Kollam to legendary times, may indicate, rather, a purely 
imaginative origin. Or, again, since each century of the Kollam 
reckoning begins in the same year a.d. with a century of the 
Saptarshi reckoning, this reckoning may be a southern offshoot of 
the Saptarshi reckoning, or at least may have had the same 
astrological origin. 

In Nepal there is a reckoning, known as the Newar era and 
commencing in a.d. 879, which superseded the Gupta and Harsha 
eras there. One tradition attributes the foundation of it to a 
king Raghavadeva; another says that, in the time and with the 
permission of a king Jayadevamalla, a merchant named Sakhwal 
paid off, by means of wealth acquired from sand which turned 
into gold, all the debts then existing in the country, and introduced 
the new era in commemoration of the occurrence. The era may 
have been founded by some ruler of Nepal: but nothing authentic 
b known about the particular names mentioned in connection 
with it. This era appears to have been discarded for State and 
official purposes, in favour of the Saka era, in a.d. 1768, when 
the Gurkhas became masters of Nepal; but manuscripts show 
that in literary circles it has remained in use up to at any rate 
A.D. 1875. 

Inscriptions disclose the use in K&thiawar and Gujarat, in the 
I2th and 13th centuries, of a reckoning, commencing in a.d. 1114, 
which is known as the Simha-samvat. No historical occurrence b 
known, on which it can have been based, and the origin of it b 
obscure. 

The eras mentioned above have for the most part served their 
purposes and died out. But there are three great reckonings, 
dating from a very respectable antiquity, which have held their 
own and survived to the present day. These are the Kaii3ri^a, 
Vikrama and Saka eras. The KaUyuga era is the principal 
astronomical reckoning of the Hindus. It is frequently, if not 
generally, shown in the almanacs: but it is not now in practical 
use for civil purposes; and in previous times we have instances of 
its use in inscriptions from Southern India, one of a.d. 634, one of 
A.D. 770, three of the loth century, and then, from the 12th century 
onwards, but more particularly from the X4th, a certain number 
of instances extremely small in comparison with the use of the 
Vikrama and Saka eras and other reckonings: from Northern 
India the earliest known instance is a.d. 1169 or 1170, and the 
later ones number only four. Its years are by nature sidereal 
solar years, commencing with the Mesha-samkranti, the entrance 
of the sun into the Hindu constellation and sign Mesha, 

Aries (for this and other technical detaib, see above, imder the 
Calendar); but they were probably cited as lunar years in the 
inscriptional records which present the reckoning; and the al- 
manacs appear to treat them either as Meshadi civil solar years 
with solar months, or as Chaitradi lunar years with lunar months 
amdnta (ending with the new-moon) or purmmdnia (ending with 
the full-moon) as the case may be, according to the locality. Its 
initial point lay in 3102 b.c.; and the year 5002 began in ajd. 
1900. 

The yikrama Bra, the earliest of all the Hindu eras, is the 
dominant era and the great hbtorical reckoning of Northern 
India — that territory on the north of the rivers Narbadk and 
Mahanadi to which part of the country its use has always 
been practically confined. Like, indeed, the Kaliyuga and Saka 
eras, it is freely dted in almanacs in any part of Indb; and it 
b sometimes used in the south by immigrants from the north: 
but it is, by nature, so essenUally foreign to the south that the 
earliest known inscriptional instance of the use of it in Southern 
India only dates from a.d. 12x8, and the very few later instances, 
prior to the X5th century a.d., come, along with that of a.d. x2x8, 
from the close neighbourhood of the dividing-line between the 
north and the south. The Vikxama era has never been used for 


astronomical purposes. Its years are lunar, with lunar months 
though sometimes regarded as solar, with solar months, when 
cited in almanacs of Southern India which present the solar 
calendar. Originally they were Karttikadi, with purmmanta 
months (ending with the full-moon). They now exist in the 
following three varieties: in Kathiawar and Gujarat, they are 
chiefly Karttikadi, with amdnta months (ending with the new- 
moon); and they are shown in this form in almanacs for the 
other i>arts of the Bombay Presidency: but there is also found 
in Kathiawar and that neighbourhood an Ashadhadi variety, com- 
mencing with Ashddha iukla i, similarly with amdnta months* 
in the rest of Northern India, they are Chaitradi, with piirnimdnta 
months. The era has its initial point in 58 b.c., and its first civil 
day, Karttika iukla /, is Sept. 19, in that year if we determine it 
with reference to the Hindu Tula-saihkranti, or October 18, jf 
we deteimine it with reference to the tropical equinox. The years 
of the three varieties, Chaitradi, Ashadhadi and Karttikadi, all 
commence in the same year a.d.; and the year 1958 began in 
A.D. 1900. 

The Saka £ra« which had its origin in the south-west comer 
of Northern India, is the dominant era and the great historical 
reckoning of Southern India. It is also the subsidiary astro- 
nomical reckoning, largely used, from the 6th century a.d. or- 
wards, in the Kara:t^, the works dealing with practical detail^ 
of the calendar, for laying down epochs or points of time fur- 
nishing convenient bases for computation. As a result of that, it 
came to be used in past times for general purposes also, to a 
limited extent, in parts of Northern India. And it is now used 
more or less freely, and is cited in almanacs everywhere. Its 
years are usually lunar, Chaitradi, and its months are purnimdnta 
(ending with the full-moon) in Northern India, and amdnta (end- 
ing with the new-moon) in Southern India; but in times gone by 
it was sometimes treated for purposes of calculation as having 
astronomical solar years, and it is now treated as having Meshadi 
dvil solar years and solar months in those parts of India where 
that form of the solar calendar prevails. It has its initial point 
in A.D. 78; and its first civil day, Chaitra iukla i, is March 3 in 
that year, as determined with reference either to the Hindu 
Masamkrdnti or to the entrance of the sun into the tropical 
Pbces. The year 1823 began in a.d. 1900. (X.) 

GREEK 

The difficulty besetting Greek chronology, for ancient and mod- 
em investigators alike, is the absence, for the earlier periods 
especially, of a universally understood era, corresponding to our 
reckoning, b.c. or a.d., or the Muslim, dating from the Hejira. 
Generally speaking, each state had its own fashion of dating, 
the usual method of specifying time being to name the annual 
magbtrate who was then in office, as “in the archonship of 
Apsephion,” or a king, priest etc., as “in the reign of King Agis>” 
“in the third year of such a one’s tenure of office as priestess j 
of Hera at Argos.” This had the grave disadvantage that unless 
a Ibt of the functionaries in question w^as available, the date 
was unintelligible. Hence the best-known of them, the Athenian 
archons, were most commonly referred to, and often several 
parallel dates were given, as “when Chrysis had been priestess at 
Argos for 47 years, Aenesuis being then ei^or at Sparta, Pyino- 
dorus having yet four months left of his archonship at Athens 
(Thucydides, ii., 2,1 ;« April, 431 b.c.). . 

Dating by Olsrmpiadar— Gradually, however, the system 01 
dating by Olympiads came into use; this was much more conven- 
ient, for the successive celebrations of the festival at Olyrnpw 
were numbered, not merely named, and the date of the first w 
conventionally fixed at 776 b.c. of our reckoning. This is i 
largely to the Alexandrian chronologists, EralosAcnes ana 
rest, who also drew up the received list of Olympiads, ^ 

mained, however, a further difficulty, vis., that various 
dvic years started at different times (jsee Calendar: I 

hence there was often used a convention^ Olympiad, beginning 
the Attic new year, the summer solstice. , . ^ ^ 

The diligence of the Alexandrians resulted In a fainy 
tory chronology being drawn ig> for the fully histoncai p ^ 



CHRONOLOGY 659 


ijB., back to about 600 B.C.; from about 500 onwards the number 
of dates which are seriously doubtful, where the ancient evidence 
survives, is comparatively small, although minor divergencies are 
common. But for earlier times, and especially before the be^nning 
of the series of Olympiads (itself not very dependable until Olymp. 
50), even the ancient investigators had but few documents to go 
upon, and were obliged to trust largely to genealogies. By com- 
paring these, they made out a pre-historic and proto-historic 
chronology, arrived at by allowing three generations to a century. 
Supposing the genealogies to be authentic and complete, this 
was a tolerably accurate method; but, although they contained a 
large element of real tradition, we know enough of them to be 
sure that they were often interpolated, telescoped by the omission 
of obscure persons, and otherwise corrupted; so that the earlier 
dates, such as that of the fall of Troy, must be Uken as being, at 
best, very rough approximations. 

The ancient chronologists are represented, for us, by a few 
hibtorians, such as Diodorus of Sicily, who adopt the annalistic 
method, and by the Christian chronologists, such as Eusebius and 
his Latin translator and continuator, S. Jerome, also by later 
writers, such as lulius Africanus and Georgius Syncellus. The 
desire of apologists to prove the Biblical revelation earlier than 
any other led to the prominence of this branch of learning among 
them, and to the creation of a new, Hebraizing chronology, made 
by combining the existi^ systems with data from the Old Testa- 
ment. Although uncritical and biased, these writers are of im- 
mense value to modern historians of antiquity. 

Contribution of Archaeology .^-Further help is given by the 
results of modern archaeology. By careful and minute study of 
the details of artistic technique, the stratification of material re- 
mains of all sorts, the styles of pottery, coins, and other common 
objects, and comparison with the comparatively few pieces which 
I are in some way dated (e.g., by bearing the name of an owner or 
dedicator whose epoch is accurately known) it is possible, not only 
to determine often within a few years and not infrequently with 
much greater exactness the date of objects found, but also by 
working backwards to come to reasonable conclusions as to the 
qxx'h of many events long previous to documentary history, 
whereof only vague accounts, largely mythological, had come 
down to us. Thus, the stratification of the seven cities at Hissar- 
lik, the ancient Troy, has given us a relative chronology, or order 
of events, for the history of that place; while careful comparison 
of the finds there with those from Cretan and Mycenaean sites, 
and of these again with certain Egyptian and other documents 
which can be at least approximately dated, is gradually enabling us 
to hz, at any rate within a century or so, the absolute date of 
Agamemnon’s expedition. But at present such dates mitft be 
largely provisional, and subject to revision, sometimes of a sweep- 
ing kind, in the light of further discoveries. For instance, there are 
diherenccs of some four centuries in the dating of the Dorian 
invaMon, and even doubts as to its historicity. 

It is usual, in giving an ancient date, to extend the Julian period 
backwards and speak, for instance, of March 2, 290 B.C., meaning 
the day which would have been so styled if the Greeks of that 
time had had our ca lendar and could have foreseen when our 
era would begin. As these imaginary Julian years frequently cut 
, ^oss the real Greek ones, it is best, when the year only is given, 

I to use a double date and say, for instance, 501/500 b.c. 

In dealing with events in late Greek history (Roman and Byzan- 
I tine epochs) we frequently find non-Greek systems used, such 
I *^the Julian calendar. For these, aee under Raman Chronology, 
The most important andent works axt dted in the tert. For modern 
mthoriiics, sea Caixvdai: Greek; Grbxcx: History: Ancient to 
General. Of modem writers, Clinton {Fasti Hellenia, 3^vols., 
^34) is still useful, needing much correction in detafl. 

SOMAN 

koman chronology was in antiquity wholly dependent upon 
j***ek methods, and hence suffered from all the drawbacks of tht 
Jtter (see above, Greek) , together with a further one, viz., 
^ scarcity and untrustworthiness of native documents. Working 
8 the lines of the Alexandrians, several Roman scholars, no- 
% Varro and Atticus (the friend of Cicero) arrived at chrono- 


logical schemes for the early history of Rome, whereof consider- 
able fra^ents have come down to us in the various historians and 
antiquarians whose works survive, in lists of magistrates such as 
the fragmentary Fasti Capitolini, and in S. Jerome’s chronicle. 
'I^ey are without exception highly untrustworthy for the regal pe- 
riod and the earlier centuries of the Republic {see Rome: Ancient 
History), but at least provide us with an epoch by which to 
reckon: that from the conventional date (753 b.c. of our reckon- 
of the foundation of Rome. 

ottflding of Rofne<— Even date was by no means a 

matter on which unanimity was reached; that given is the one 
which dtimately found most favour, and to which the majority 
of ancient authors refer when they use the expression omx, 
(ab urhe condita, or anno urbis conditae). The official method 
of dating was by consuls, as if. MessaUa et M. Pupio Pisone 
consulibus (abbreviated cos. or coss.), **in the consulship of 
Marcus MessaUa and Marcus Pupius Piso” (Caesar, de bell. Gall., 

I, 2, 1 (61 B.C.). This never quite went out of use; but under 
the empire, official documents emanating from the emperors or re- 
ferring to them reckoned by their years of tribunician power, to 
which were frequently added other, less regularly recurring, dis- 
tinctions, such as the consulate or the salutation as imperator, 
e.g., Im^rator Caesar Vespasianus Augustus pontifex maximus, 
tribunkiae potestatis vUii, mp(erator) xHx, consul vui, i.e., 
*‘Vesppian (name and titles in fuU), in the ninth year of bis 
tribunidan power, having been saluted imperator 18 times, con- 
sul for the eighth time” (a.d. 77; from an official letter CJX., U, 
1423). As, however, documents relating to the emperors are 
very numerous, this method of datmg seldom raises much diffi- 
culty; our list of consub also, for the fuUy historical periods, u 
tolerably complete. Naturally, in dealing with pre^aesarian 
years (see Calendar: Roman) calculations more or less elaborate 
are nekled to convert the year urbis conditae into the conven- 
tional Julian year (see above, Greek). These are based on 
a few facts, such as the mention of an edipse or other event 
which we can date accurately. One such eclipse was that of the 
sun on Oct. 19, 202 B.C.; we gather from various authors that 
its dvic date was about the beginning of December, and thb 
enables us to calcubte the condition of the calendar at that time. 

Julian Calendar^The reformed calendar of Julius Caesar 
was not imposed by Rome on her empire, but naturally it was 
widely adopted in various modifications. It became the calendar 
of Christian Rome and also of Constantinople; but gradually a 
change was made in the era; the supposed date of tibe birth of 
Chrbt replacing that of the foundation of the dty (Christian or 
Dionysian era). Thb, however, was very slow to win official 
recognition, despite its convenience; Charlemagne appears to 
have been the first secular authority to use it. Before that, 
Christian chronologists used frequently to reckon in years of 
Abraham, i.e., from his birth, which was pbced by Eusebius at 
a date corresponding to Oct. 2016 b.c. 

More important for the determining of Roman imperial dates, 
than the former, and for some of the bter Republican dates also, 
are the provincial eras and the indictions. It was a wide-spread 
custom in Hellenistic times to count years from some notable 
event. The accession of the reigning king was, and continued to be, 
commonly used, and this, as we have seen, was followed by the 
emperors; but the Seleuddae and their subjects counted from 
31 2/1 1 B.C., the date of Sdeucus Nicator’s decisive victory at 
the battle of Gaza and bis capture of Babylon. In like manner a 
few Roman chronologbts counted from 45 B.C., the date of the 
Julian reform; and Spain bad an era of its own, beginning with 
38 B.C., a date chosen for no very obvious reason. Again, several 
independent cities, such as Antioch, had local eras, "^en, there- 
fore, we find a year mentioned in an inscription or other piece 
of evidence, it b necess^ to know where thb was written, and 
thus w^th« the Sdeuckl era, or that of Spain, or Antioch, or 
some other place, b meant; or, if the au^or be a historian, 
whether he may be using some peculiar era of hb own, counting, 
for ezample, from the date which he accepts for the fall of Troy, 
or from the death of Aleiander the Great, 

The indictions aie late, but important for late events, for fhegr 




66o CHRONOLOGY 


appear in all manner of official documents, ecclesiastical and 
secular. Properly, indicHo means an assessment of taxes; nec 
novis indictionibus pressi ad vetera tributa deficiunt, says the 
Nouiigcr Pliny {Paneg. 29), **the provincials are not so ground 
down with fresh exactions as to be unable even to pay the old 
taxes.” Under Diocletian, a five-yearly assessment was ordered, 
and three of these periods grouped together made what was now 
called an indiction. One authority traces this arrangement back 
to comparatively early times, making the first indiction begin in 
49 B.C.; but the real date seems to he a.d. 297, although even 
at the beginning of the empire the germ of such a system existed 
in Egypt. Its chronological importance is, that it provided a 
means of dating, without mentioning the several emperors who, 
by Diocletian’s arrangement, ruled simultaneously. A disad- 
vantage was that the cycle began on different days at different 
times and places. Despite these differences, and the fact that 
indictio meant now the whole cycle, now a year of it, it remained 
in use until the middle ages, and here and there even later. 

See Chkonology: Greek; Calendar: Greek] Calendar: Roman; also 
Clinton, Fasti Romani, vol. i., 18.15, vol. ii., 1850; Sm:k, art. 
**Indictio,” in Pauly-Wissowa, Realencyclopadie, and literature there 
cited. (H. J. R.) 

JEWISH 

The era which is in present vogue among Jews (Anna Mundi, 
li-yitzirah or libriath olam, from the creation of the world; 
appears not to have come into popular use before the gth century, 
though possibly it may have been known to learned writers 
earlier. The era is supposed to begin, according to the mnemonic 
Bidiarad, at the beginning of the lunar cycle (see Calendar: 
Jewish) on the night between Sunday and Monday, Oct. 7, 
3761 B.C., at It hours iij minutes p.m. This is indicated by 
be (beth^ two, i.c\, 2nd day of week), ha (he, five, #.<?., fifth hour 
after sunset) and Rad (Resh, dalvt, 204 minims after the hour). 
Riihl’s theory that this era existed already in a.d. 222 is dis- 
puted by Poznnn.ski on strong grounds. In the Bible various eras 
occur, e.g., the Flood, the Exodus, the Earthquake in the days 
of King Uzziah, the regnal years of monarchs and the Baby- 
lonian exile. During the exile and after, Jews reckoned by the 
years of the Persian kings. Such reckonings occur not only in the 
Bil)lc (c.g., Daniel viii., i) but also in the Assouan papyri. After 
Alexander, the Jews employed the Selcucid era (called Minyan 
Shclarothy or era of deeds, since legal deeds were dated by this 
era). So great was the influence exerted by Alexander, that this 
era persisted in the East till the i6th century, and is still not 
extinct in south Arabia. This is the only era of antiquity that has 
survived. Others, which fell into disuse, were the Maccabaean 
eras, dating from the accession of each prince, and the national 
era (143-142 b.c.), when Judaea became free under Simon. That 
the era described in Jubilees (see Calendar: Jewish) was other 
than hypothetical, is probable. Dates have also been reckoned 
from the fall of the second Temple (Le-J/orban hab-iniyyith). 
The equation of the eras is as follows: z after destruction => 
A.M. 3831*383 Seleucid*A.D. 71. Jewish chronology falls into 
two periods, biblical and post biblical. With the latter alone is 
this article concerned; for the former see Bible: Old Testament: 
Chronology and New Testament: Chronology. The earliest Jew- 
ish chronologies have not survived. Demetrius, a Jew of Alex- 
andria, wrote a treatise in which he endeavoured to deduce the 
dates of Hebrew history from the Scriptures. Of this work only a 
very few remnants are extant; they have been published by C. 
Muller (Fragmenta Hist. Graecorum, iii. 214--217). The Book of 
Jubilees, written in the second pre-Christian century, subordinates 
chronology to its peculiar views on the calendar and theology. 
For present purposes Josephus must be left out of account, for 
chronology and history arc .separate .studies. The most important 
and the earliest of all surviving chronologies is the Seder 'Olam 
RahhaJt. This Hebrew book is mentioned in the Talmud; the 
author and date are unknown, but the authorities cited in the 
book belong almost exclusively to the 2nd century a.d. According 
to R. Johanan, the work w'as transmitted by R. Jose ben Halafta, 
a pupil of Aqiba, and it is po.s.sible that this tradition is correct. 
The author was possibly the first to make use of the era of Crea 


tion. Owing to defective sources he makes many errors in the 
Persian period. The chronology extends from the creation of 
Adam to Bar Kochba’s fight ^r liberty in Hadrian’s days, but 
the period from Alexander to Hadrian is compressed into the 
end of one chapter. The best edition is that of B. Ratner (Wilna 
1897). Various Latin translations exist (vide bibliography in’ 
Jewish Encyclopedia, j.d.). 

The Seder *Oldm Zuta, a smaller work, was written probably 
in the 8th century; it completes the Rabbah and is based on it. 
The object of the book, which enumerates the 39 generations of 
Babylonian exitarchs, is to show that the latter were lineal 
descendants of David. The best text is that of Neubaucr, 
Mediaeval Jewish Chronicles, ii., 67. 

Megillat Ta'anith, or scroll of Fasting, is a chronicle rather 
than a chronology, since the events are grouped according to the 
months of the year and not in chronological sequence. The book 
enumerates 35 eventful days in five groups: I., pre-Maccabacan ; 
II., Maccabaean; III., pre-Sadduccan ; IV., pre-Roman; V., the 
Diaspora. The author was probably, as stated in the Talmud 
(Sabbath 13 b), Hananya ben Hezekiah of the family of Garon, 
and the date would be about a.d. 7. A Latin translation exists 
(vide bibliography, s.v. in Jewish Encyclopedia, to which add 
the edition of Solomon Zeitlin, New York, 1922). 

Tanna debe Eliyahu, a composite Midrash finally redacted 
the roth century, can scarcely be termed a chronology, sinre the 
underlying theme is the growth of the world -syst em ; human 
hi.«itory is arranged in Shift oth (scries) in order to bring lh<* 
moral into prominence. The absence of dates excludes this Ixtok 
from the category of chronology proper, although it contain.-i 
much historical information. 

For modem purposes the best chronology is that at the end of 
H. Oraetz’s History of the Jews in the American edition. Other.', 
are included in the bibliography in the Jewish Encyclopedh, s.v. 
Chronology. See also M. L. Margolis and A. Marx, History of 
Jewish People (1927). (H. M. J. L.) 

MAYA AND MEXICAN 

For technical terms relating to the calendar, which must be used 
to explain the chronology, the reader is referred to article C'alen- 
DAk: Maya and Mexican, 

Maya: The Long Counts — The Maya calendar is based upon 
a year of 365 days, but it seems clear that the Mayas tln m- 
sclves recognized no such period. In their view 365 days 
one tun (360-day period) and five days, and they so express'd 
the distance from a month-day in one year to the same month duy 
in the following year; e.g., from p Imix 10 Zip to to Ciiiii jo 
Z ip. They never used a year of 365 days in counting the distance 
in time from one date to another. No glyph for the 365-day year 
is found, and there is no word with that meaning in the Hooks 
of Chilan Balam. It has been stated that haab meant 365'day 
year, but in fact it means tun (360-day period). All authoriiics 
agree, however, as to the method of counting time. The units 
used are the kin or day, the uinal of 20 days, the tun of t8 iiinals, 
the katiin of 20 tuns, and the cycle of 20 katuns. The Maya name 
for the cycle is unknown, and until proof is available it is undesir- 
able to give it a hy^pothctical Maya name. In transcribing Maya 
numerals the numbers are written with a dash between each. Thus 
9-10- 6-5-9 means 9 cycles, 10 katuns, 6 tuns, 5 uinals, and Q 
kins. By this method the Maya counted the time elapsed from 
a certain day, 4 Ahau 8 Cumhu, which was the starting-point of 
their era, and thereby fixed dates in the Long Count, as the May^ 
era is called. What is called an Initial Scries shows the position 
of a date in the Long Count. Thus 8 Muluc 2 Zip will recur 
every 52 years, but if it is expressed as an Initial Series date. 
9-10- 6- 5- 9, 8 Muluc 2 Zip, its position in time is fixed, as its 
distance from the starting-point of the Long Count is given. In 
the Inscriptions an Initial Series always begins the inscription 
(hence the name) and commences with an “introducing 
which appears merely to mean “This is an Initial Scries.” Then 
follow the Maya numerals written in descenffing order, 
commencing with the largest period (cycle) and ending with tnc 
kb, and then the terminal date (in the above exas^le, 8 Muiu 
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2 Zip). More often than not, the day number and day name (as 
g Muluc) are separated from the month day (as 2 Zip) by a 
Supplementary Series. In such cases the month day regularly 
follows the last glyph of the Supplementary Series. A date which 
is not fixed in the Long Count is called a “Calendar Round date,” 
as it can recur every 52 years. 

Another method of giving dates is by “period-endings.” This 
somewhat resembles the European method of giving the last two 
figures of the year without the century. Thus *98 may mean 1798 
or t8o8, etc., recurring every too years. But the Maya method 
differs in that it always denotes a certain day instead of a larger 
period such as a year, and further it is a day terminating a certain 
round number. It is as if the European method only denoted 
Dec. 31, and then only when it ctuhxl a decade or century. 'Vhe. 
most usual period-ending is the katun-ending. This is cx|)rcssed 
by (1) a glyph meaning "ending.” (2) the number of the katun, 
the Calendar Round date, on which a katun of such a number 
ended. Example: “Ending Katun 13, 8 Ahau 8 Uo.” Such a date 
rannot occur again in the Long Count for 374,400 years, so it 
ib fixed as effectually as if the Initial Series had been given. The 
“ending sign” m«iy be omitted. Less common are cyde-ending 
dales, as “2 Ahau 3 Uayeb ending Cycle 2.” These cannot recur 
for 748,800 years. Very common arc the lahunl un-endings, ex- 
firesscd by a special glyph meaning “end of Tun 10” together 
with the (Calendar Round date. This means Tun 10 from the last 
katun-ending. These cannot recur for 18,720 years. Also common 
arc the hot un-endings, expressed by a special glyph meaning “end 
oi Tun 5” and the Calendar Round date. This Tun 5 may mean 
either Tun 5 from the last katun or Tun $ from the last lahuntun 
(therefore Tun 15 from the last katun). These cannot recur for 
n.300 years and are, therefore, practically as much fixed as the 
1)1 hers. Example: “4 Ahau 13 Mol, Hotun.” This must be 9-11- 
15- o- o 4 Ahau 13 Mol, because that date does not end Tun 
> OT 15 elsewhere in cycles 8, 9 or 10 or indeed for 9,360 years 
before or after. No other satisfactory ca.se of tun-ending occurs 
in the old empire except the 13- tun ending, expressed by glyphs 
meaning “ending Tun 13” and the Calendar Round date, lliese 
uinnot recur for 18,720 years. As all period-endings denote the 
cmls of even periods in the Long Count which itself starts from 
4 .'\hau 8 Cumhu, they must themselves all end on a day Ahau. 

Many dates in the inscriptions’are connected with other dates 
by “Secondary Series” numbers. a date is connected by a 
Si-iondary Series with another date, which is fixed in the Long 
fount, then the former date is called a Secondary Series date 
ami is, of course, itself fixed in (he Long Count, as it can be 
c.ilciilated by the Secondary Series from the known date. Ex- 
ample: “6 Imix 19 Zotz, connected by Secondary Scries of 2-1- 
i.’-jQ with 4 Ahau 13 Mol.” But the latter is fixed bya period- 
riding in same inscription as 9-1 1-15- 0-04 Ahau 13 Mol. 
so the former is 0-9-13- 4- 1 6 Imix ig Zotz. But dates may be 
uinnccted by a Secondary Series, and neither of them may be 
iixed in the Long Count, in which case both are merely Calendar 
Round dates. 

All Initial Series in the Dresden Codex, and all except two, in 
the inscriptions, start from 4 Ahau 8 Cumhu. But there are two 
Initial Series in the inscriptions which start from a date 4 Ahau 
Zotz which occurred 13 cycles before the date 4 Ahau 8 Cumhu, 
the starting-point of all the rest. In the Dresden Codex a “great 
lyile” is used containing 20 cycles. Dr. Sylvanus G. Morley 
^how's that this was used in the inscriptions, and also a great-great 
lydc of 400 cycles, and a great -great-great cycle of 8,000 cycles. 
This has been confirmed by Long*s discovery of a new interpre- 
tation of ai!l inscription at Palenque. 

U will be noted that sjl the Maya time periods (except the tun) 
each 20 times the next lower one. In the inscriptions these 
numbers are written with the glyphs for the periods as well as 
^he numbers. Thus 9-10- o- o- 0, if an Initial Series, is expressed 
Rlyphs reading 9 cycles, 10 katuns, o tuns, o uinals, 0 kins, 
is similar to the usual mode of writing measures j e.g., loft. 
Din. Secondary Series are written in the same manner except 
lhat in them the lowest denomination (kin) comes first and the 
highest last. There are only three or four Secondary Series which 
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do not follow this order, all at Palenque. But in the Dresden 
Codex the glyphs for the periods are omitted, and the value of 
the numbers depends upon position alone, as in the Arabic 
numerals. 

Cyrus Thomas remarks that there is nothing to show that the 
4 Ahau 8 Cumhu to which the Initial Series count back is the 
same in actual time in all. This ‘is so, l>ecausc 4 Ahau 8 Cumhu 
will recur every 52 years. But Thomas agrees that the assumption 
that it is the same actual day in all gives the most credible result, 
as this makes the terminal dates of the inscriptions fall within a 
reasonable distance of each other, and no doubt the assumption 
is correct. The earliest dated monument is Stela 9 at Uaxactun, 

8- 14-10-13-15 and the latest in the old empire is Stela 12 at 
the same site and is 10-3-0-0- o. This gives an extreme range 
of I- 8- 9- 4- 5 (about 561 years), quite a probable time for any 
phase of civilization to last. But since the Maya erected the 
first dated monument about 3,443 years after the beginning of 
their era, it is clear that 4 Ahau 8 Cumhu represents no historical 
event and must have fallen long before there was any Maya 
civilization. Like the Julian period used by astronomers, it was 
a date calculated by skilled chronologists long after the invention 
of the calendar, doubtless with the object of harmonizing lesser 
periods. 

But in general the range of Maya dates is even shorter. Many 
of the monuments record only one date, and where there are 
several the last date, or at least the last |)eriod-ending, seems 
generally to be the contemporaneous one. Now the dated monu- 
ments are very rare in cycle 8, more numerous, but still confined 
to a few sites, from 9- o- o- o- o to 9- 10- 0-00, become very 
numerous from 9-10- o- o- o- to 9-15- 0-0-0, increase 
much more after 9-15- 0-0-0, reach a maximum in 9-18- o- 
o- o, and then suddenly diminish, becoming much fewer after 

9- 19- 0-0-0, and ceasing after 10- 3- o- o- o. The style of 
the monuments likewise shews a steady advance in art up to about 
q-j 8- o- o- o. Change is also observable in the method of dating. 
In cycle 8 the monuments were erected on casual dates which 
did not end any tun or other time period, and the dates were 
usually shewn by Initial Series, but early in cycle 9 the practice 
was adopted of setting up the monuments to mark each hotun. 
Unfortunately hotun is used by Maya scholars in this case to mean 
the end of either a katun, lahuntun, or hotun. that is, it means 
any number of tuns of the Long Count which is divisible by five. 
Initial Series were still used, and at about 9- 8-15- o- o the 
practice began of giving several dates on a monument besides the 
Initial Series, the last one marking the hotun. After 9-10- o- o- 
o monuments dated by period-endings became fairly frequent, 
and after 9-15- o- o- o the Initial Series became rarer, and monu- 
ments were dated mostly by period-endings or Calendar Round 
dates. Geographically we also see change. The old empire area 
was roughly triangular with Uaxactun and Tikal in the north-cast, 
Copan and Quirigua in the south-east, and Piedras Negras in the 
west. Uaxactun and its neighbour, Uoluntun, alone show dates 
in cycle 8. In the first half of cycle 9 the monuments are almost 
confined to Uaxactun, Tikal, Copan and Piedras Negras, outliers 
in the area, while after 9-10-0-0-0 they are numerous every- 
where till 9-18-0-0-0, when they cease at Piedras Negras and 
the west, ceasing at Quirigua and Copan and the south-west after 
Q-19- o- o- o. Some new cities appear towards the close of cycle 
9 in the north-east, and the closing date is at Uaxactun and Xultun 
near it. It is noteworthy that Uaxactun and Tikal, though at the 
north-east of the old empire, are almost in the centre of the whole 
Maya area if we consider the old and new empire territories 
together, and these sites were probably the original seats of the 
Maya. 

The New Empire.* — ^The Long Count was wanting in the 
new empire. Instead they used the U Kablay Katunob, which 
was a simplification of the older period-ending method. The cycle 
had entirely dropped out of use, and the only periods were the 
katun and the tun, the katun being the more important. The 
kaluns were cited by the day Ahau with its day number on which 
they ended. Thus “Katun 13 Ahau” or simply “13 Ahau.” Such 
a date can recur every 13 katuns (about 256 years) because in 
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that time the 13 day numbers will be exhausted. The order of 
succession is 13. ii. g. 7. 5. 3. x, 12.10. 8. 6. 4. 2. Often 
nothing was mentioned save the katun in which the event occur- 
red, so that not only could the katun recur about every 256 years, 
but the event might have occurred anywhere within the ^tun, 
leaving about 20 years uncertainty. At times an event is described 
as occurring in tun so-and-so of such a katun, thus fixing it within 
a period of 360 days within the katun. But if the Calendar Round 
date is given as well, as e.g., “Katun 13 Ahau, Tun 13, g Imix 
18 Zip,’' then (depending upon what date it is) the date can either 
only occur once in 18,720 years or can occur twice in that time, 
at intervals of 7,436 years and 11,284 years respectively. 

Correia tionSi — ^The state of knowledge about the Maya of 
the old empire has no parallel in archaeology. While on the one 
hand we do not even know the names of the peoples who erected 
the monuments, much less their history, nor even if they spoke 
Maya, seeing that all knowledge of the calendar is based upon 
Landa s account of the new empire, yet so accurate were their 
dates that it is possible to date the monuments with regard to 
each other to the exact day. But widely different views are held 
by scholars as to the correlation with Christian chronology. The 
principal elements of the problem are: (1) correlation of the old 
and new empire chronologies, (2) correlation of the new empire 
and Christian chronologies, (3) correlation with astronomical 
discoveries of Tceple. (1) If the month-days on which the katuns 
of the new empire ended had been stated, there would have been 
an absolute correlation with the old empire. A tun ends on the 
same day number every 13 tuns, but will end on the same month- 
day only every 73 tuns, and on the same day number and month- 
day only every g4g tuns. Similarly a katun will only end on the 
same day number and month-day every g4g katuns (18,720 
years). But as the new empire method did not state the month, 
the Katun 13 Ahau which occurred in the 16th century is identified 
with various katuns of the Long Count by different writers. The 
Books of Chilan Balam carry back the new empire chronology to 
about A.D. 163. Mr. J. Eric Thompson alone shortens this. (2) 
Opinions differ as to what year in the i6th century a katun 13 
Ahau ended in, so the new empire chronology is only loosely cor- 
related with Christian chronology within the limits of about a 
katun. The Maya year was a shifting one and Landa says that 
in his time Pop began on July 16 O.S. This was in or near 1553. 
No correlation can stand which does not agree with Landa's state- 
ment, consequently all are ruled out but the three given below. 
(3) Teeplc shows certain lunar and Venus dates agreeing with 
Thompson, but probably the last word has not yet been said on 
this subject. 

The Bowditch correlation depends on a statement as to the 
month-day and has considerable historical evidence in its favour. 
Thompson's correlation depends on another statement as to the 
month-day and raises some difficulties owing to the shortness of 
its chronology. Dr. Herbert J. Spinden’s correlation is at variance 
with both of these month-dales and also with Tecple's results. 
Moreover, the astronomical observations on which he relies have 
been shown by further measurement to be incorrect. The dates 
of 4 Ahau 8 Cumhu in these correlations are in the Gregorian 
Calendar (astronomical reckoning) : — 

Bowditch, Joyce and Long Feb. xo 3641 b.c. 

Spinden Oct. 14 3373 b.c. 

lliompson Aug. X3 31x3 b.c. 

As the Maya chronology was the only efficient one in pre- 
Columbian America it would, if fixed, throw much light on that 
of America as a whole. Excavation of Maya sites has yielded 
objects obtained in trade from both northwards and southwards, 
so that if the correlation was established, the period when these 
neighbouring cultures flourished could be approximated. 

Solving DateSd — ^A word in conclusion on solving dates. 
Given such a series as g~To-6-5-g and that its starting-point 
is a known date such as say 4 Ahau 8 Cumhu, the day name can 
at once be determined by counting the kin number (in this caie 
g) from the startix^^-point; thus g days from Ahau will reach 
Muluc. But the SniSig of the day number and the month-day 
is a more difficult matter. It is possible to reduce the whole series 


to single days and then find the day number by dividing by 13 
and counting the remainder forward from the day number of the 
starting point, similarly to find the month-day by dividing the 
total number of days by 365 and counting forward the remainder 
from the month-day of the starting-point. But the student is 
advised not to use this time-wasting method. Many problems can 
be solved by tables, of which the best are J. T. Goodman's and 
those of Mr. Thomas A. Joyce, but not all cases can be directly 
done by tables, and though they are valuable for checking results, 
it is well to be able to calculate indctjendently of them. By far the 
best rule is that of Mr. Raymond K. Morley (see Bibliography), 
by which all series can be quickly calculated without any tables. 

Cakchiquel Calendar. — ^This is the only era found in ancient 
America except the Maya. It was a pure vigesimal count, the 
units being the kih or day; the vinak (meaning “twenty”) or 
20 kih, the a or 20 vinak, and the may or 20 a. No higher units arc 
known or were required, as the era only started from the day 
n Ah, the date of the revolt of the Tukuchc tribe, equivalent 
to May 20 I4g3 O.S. This era is altogether unique, not only 
from its purely vigesimal character, but also that it only com- 
menced in the lifetime of fiersons who were living at the Spanish 
conquest. No hint of any other era appears in the Annals, before 
the revolt, but the use of the special words such as a and may 
shows that such a mode of counting from some other epoch ot. 
epochs had been previously known. The Cakchiquel, living south- 
wards of the old empire, like the Yucatan Maya to the north of 
it, used a later simplification of the older time counts. Dates 
were expressed thus: On 1 Ah was completed i may and ^ a; 
after the revolt, on 12 Carney (a certain event occurred). Some- 
times the number of vinak and kih was also given. 

Mexican Calendar. — ^There was no chronological system 
beyond the calendar round. The codices show no means of 
giving the numbers of years elapsed from one date to anoth(*r 
except the clumsy one of stating the year-bearers of all the 
intervening years. The calendar round began with the year 2 
Acatl, in which year the great festival of the “year-binding,” 
xiuhmolpUU, was held. The codices denote such a year by a 
special sign along with the year-bearer, but this is merely the 
same thing as noting the occurrence of such an event in that 
year. The sign for the year-binding was never used as an arith- 
metical sign to show that 52 years or a multiple thereof had 
elapsed. To do this they had to set out all the individual years. 
Naturally, there is much confusion in Mexican history and the 
same event is placed by different authorities at varying numbers 
of calendar rounds before the Spanish conquest. Mexico sur- 
rendered to Cortez on the day x Coatl, year 3 Calli, which was 
Aug. 23 XS2X O.S. This was 3 Xocouetzi, as the year-bearers 
were taken from i Tozcatl instead of from the first month of the 
year. The explanation is probably that the monthly festivals 
were displaced in the shifting calendar to agree with the seasons, 
but this question is very obscure. 

Bibliograpuy. — C. P, Bowditch, The Numeratitm, Calendar Sys- 
tems, and Astronomical Knowledge of the Biayas (Cambridge, U-S.A- 
igio) ; T. A. Joyce, Mexican Archaeology (London, 1914), and Gwac 
to the Maudslay Collections of Maya Sculptures (British Museum, 
1923) ; S. G. Morley, An Introduction to the Study of Maya Htero- 
glyphs (Washington, Bureau of American Ethnology, 1915)1 
Inscriptions at Copan (Washington, Carnegie Institution, 1930) ; K. k- 
Morley, “Computations for the Maya Calendar” in American Anthro- 
pologist (1918) ; R. C. E. Long, “Maya and Christian Chronolop'. 
Journal Royal Anthropoloacal Institute (i923)> “The Age of the Maya 
Calendar,” Journal Royat Anthropological Institute (1924) • ‘‘Maya 
High Numbers,” Man. No. 39 (2923), “The Bowditch and 
Correlations of Maya Chronology,” Man. No. s (xg^S) ! J* 

“Maya Inscriptions, Glyphs,” C. D. ft E. of the Supplemental^ Sene., 
and “Further Notes on the Supplementary Series,” in 
Anthropologist (1925) ; also “Maya Inscriptions, The Venus Caicnaa 
and another Correlation,” in American Anthropologist (i92f>) f 
Spinden, The Reduction of Mayan Dates (Cambridge, U.S.Am 
body Museum) ; J. £. Thompson, A Correlation of the Mayan am 
European Calendars (Chicago, Field Museum of Natural Histoo* 
1927). 

The student is recommended to read first Joyce's 
Mexican Archaeology, then Morley's Introduction (with good 
raphy), and then Bowditch. The last two are absolutely essenii * 
Morfey’s Copan, a truly great book, presupposes a knowl^e 01 1 
subject and contains an extensive bibliograpliy. (R* C. 
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The Muslim Calendar (see Calendar: Muslim) may evidently 
be carried on indefinitely by successive addition, provided care 
be taken to allow for the additional day occurring in bissextile and 
intercalary years. The purely lunar years of this calendar arc 
partitioned into cycles of 30 years, 19 of which are common 
years of 354 days each, the remaining 11 being intercalary years 
having an additional day appended to the last month. The mean 
length of the year is, therefore, 354^. days (354 days, 8 hours, 
48 minutes). This gives 29JI}. days (29 days, 12 hours, 44 
minutes) as a period of mean jfunation, and this Offers from the 
astronomical mean lunation by only 2>8 seconds. This error 
amounts to a day in about 2400 years. 

To find if a year is intercalary or common, divide it by 30; the 
quotient will be the number of completed cycles and the re- 
mainder will be the year of the current cycle; if this last be one 
of the numbers 2, 5, 7, 10, 13, 16, 18, 21, 24, 26, 29, the year is 
intercalary and consists of 355 days; if it be any other number, 
the year is ordinary. 
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To find from this table the day of the week on which any 
year of the Hejira begins, the rule to be observed will be as 
lollows : — 

Rule. — Divide the year of the Hejira by 30; the quotient is the 
number of cycles, and the remainder is the year of the current 
lycle. Next divide the number of cycles by 7, and the second 
remainder will be the Number of the Period, which being found at 
the top of the table, and the year of the cycle on the left hand, 
the required day of the week is immediately shown. 

riie intercalary years of the cycle are distinguished by an 
asterisk. 

For the computation of the Christian date, the ratio of a mean 
year of the Hejira to a solar year is : 

Year of Hejira ^ 3548 

Mean solar year 365 2422 

The year z began July 16, 622, Old Style, or July 19, 622, accord- 
ing to the New or Gregorian Style. Now the day of the year an- 
swering to July 19, is 200, which, in parts of the solar year, is 
05476, and the number of years elapsed Therefore, as 

the intercalary days are distributed with considerable regularity 
in both calendars, the date of commencement of the year Y ex- 
pressed in Gregorian years is: 

0*970224 (F— i)+ 622.S476, 
or 0 970224 F-t- 62 i- 5774 * 

This formula gives the following rule for calculati^ the date of 
the commencement of any year of the Hejira, according to the 
Gregorian or New Style. 

Rule, — ^Multiply 970,224 by the year of the Hejira, cut off six 
decimals from the product, and add 62i*S774- The sum will be 
the year of the Christian era, and the day of the year will be found 
hy multiplying the decimal figures by 365. 

The result may sometimes differ a day from the truth, as the 
intercalary days do not occur simultaneously; but as the day of 
; the week nm always be accurately obtained from the foregoing 
t^hle, the result can be readily adjusted. 

CHRONOMETER. A marine timekeeper, used for deter- 
tnining longitude at sea. The word was originally used to denote 


any time-measuring instrument. The first instance of its cmidoy- 
ment in its accepted modem meaning is to be found in Jeremy 
Thacker’s “The Longitudes Examined . . (London, 1714). On 
the Continent the analogous term “chronom^tre” is still used to 
describe any high-class timekeeper, whether for marine purposes 
or otherwise. 

History^ — ^The possibility of determining longitude at sea by 
the use of a timekeeper was first pointed out by the Flemi^ 
astronomer Ckmma Frisius, in a work on navigation published 
at Antwerp in 1530. At that date, however, and for long after- 
wards, the mechanical difficulties in the way of constructing an 
accurate marine timekeeper appeared to be insurmountable. The 
first attempt to put Frisius’ suggestion into practice was made 
in 1662-70 by the celebrated Dutch scientist, (Christiaan Huygens^ 
of Zulichem, who constructed several marine timekeepers con- 
trolled by pendulums and subjected them to actual tests at sea. 
It was found that the timekeeping of the machines was quite unre- 
liable, owing to the effects of temperature and of the ship’s motion. 
Many later inventors fared no better, but during 1729-60 John 
Harrison, a self-taught Yorkshire carpenter, invented and con- 
structed four practical marine timekeepers, with the fourth of 
which (now preserved, in going order, at Greenwich Observatory) 
he won the reward of £20,000 offered in 1714 by the British Gov- 
ernment for any means of determining a ship's longitude within 
30 nautical miles at the end of a six weeks’ voyage. It may be 
noted that a timekeeper fulfilling this condition would have to 
keep time within three seconds per day — a standard which, at the 
date when the reward was offered, had not been attained by the 
best pendulum clocks on shore. 

Harrison’s mechanism, although unquestionably efficient, was 
complicated, delicate and costly — ^the Board of Longitude paid 
Larcum Kendall, a London watchmaker, £450 for a duplicate of 
the No. 4 timekeeper. Accordingly, it had little direct effect upon 
the evolution of the modern chronometer. But in 1765 Pierre 
Le Roy, of Paris, invented and constructed a marine timekeeper 
whose mechanism embodied, in an embryonic but perfectly recog- 
niasable form, practically all the essentid features of the modem 
chronometer. This machine, or a contemporary duplicate, is 
preserved in the Conservatoire des Arts et Metiers in Paris. Le 
Roy’s work was followed up by Ferdinand Berthoud in France 
and by John Arnold and Thomas Eamshaw in England. The 
last-named produced, as early as 1785, several chronometers 
which, both in appearance and mechanism, are scarcely distin- 
guishable from the machine of to-day. 

DcscriptiofL — The modem chronometer is, broadly speaking, 
a large, well-made watch, suspended in gimMs (a set of two 
bearings at right-angles, connected by a ring) and so poised as to 
remain horizontal whatever the inclination of the ship. It Is 
thus safeguarded from those alterations of position which slightly 
affect the timekeeping of even the best watches. In addition, it 
differs somewhat in its mechanism from an ordinary watch, the 
spiral balance-spring and lever escapement of the latter teing 
replaced by a helical balance-spring and a spring-detent or “chro- 
nometer” escapement. This form of escapement is mechanically 
superior to any other, and requires no oiling, but it is unsuitable 
for use in pocket watches, as if stopped it has no tendency to 
re-start itself. For the purpose of equalizing the force of the 
mainspring, almost all chronometers are fitted with a device known 
as a “fusee,” which has for some time past been discarded in 
watches, and their compensation-balances, by which the effects of 
heat and cold upon their timekeeping are practically nullified, also 
differ in some respects from the ordinary watch type, as well as 
being considerably larger and heavier. 

AccuracyiT— The modem chronometer is capable, with fair 
usage, of going with what must be regarded, in view of the un- 
favourable conditions to which it is necessarily exposed on board, 
as astonishing accuracy. Both during the official tests at Green- 
wich Observatory (wMch has been held annually, on practically 
unaltered lines, from 1844 to 1914) and in their subsequent service 
afloat, many hundreds of chronometers have shown themselves 
capable of keeping time in all ordinary variations of temperature 
for six months at a time with an error not exceeding a second a 
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dix}' — ^an amount which, in a month's voyage along the equator, 
would involve an error in the ship's final position of less than 
eight nautical miles. (56e also Navigation.) 

U.S. Marine Chronometer^ — During the years 1942 to 1944 
a marine chronometer of very high precision was develofied in 
the United States by the Hamilton Watch company. In gen- 
eral appearance, this chronometer is like any other, but cer- 
tain changes have been made in the escapement. The hairspring 
used is made of nickel steel, similar to clinvar; the balance wheel 
is uncut and has a stainless steel rim with an invar arm. There 
are a number of timing screws, as in a watch, which permit very 
close adjustment of the rate. This chronometer shows a prac- 
tically uniform variation with temperature, with daily rates at 5® 
C. and 35 C. differing by only a few tenths of a second. The 
rate during run-down remains uniform for 48 hours after winding. 

See R. T. Gould, The Marine Chronometer, its History and Develop^ 
ment (1923), a general history of the subject. (R. T. Go.; X.) 

CHRYSANTHEMUM, a genus of nearly 300 species of 
annual or perennial herbs of the family Compositae; popularly 
the name given to forms of certain old world species of this 
genus which have been remarkably developed by cultivation. Most 
varieties of the so-called Chinese and Japanese chxysanthcmums 
extensively grown by gardeners and florists are blended hybrids 
or other forms derived from C. morifolium and C. indicum, na- 
tives of eastern Asia. Other species of interest to flower growers 
are C. coccineum (pyrethrum), C. parthomum (feverfew), and 
C. jrutescens (marguerite ) . Other representatives of the genus are 
C. balsamita (costmary) and C. leucanthemum (ox-eye daisy), 
the latter often a pestiferous weed. The common chrysanthemum 
has probably been known for at least 2,000 years. In Japan, 
where it can be traced back many centuries, it is the national 
flower. Breynius in 1689 was the first European to mention the 
chiy.santhemum, giving it the name of Matricaria japonica max- 
ima, Pierre Louis Blancard introduced the first large-flowering 
chrysanthemum into England in 1789. This first flowered in 1790. 
Just when the plant was first introduced into the United States is 
uncertain, although horticultural chrysanthemums were exhibited 
in Philadelphia in 1827 and in Boston the next year. The work of 
hybridization was first taken up by Dr. H. P. Walcott and later 
in the ’805 by John Thorpe, who organized the Chrysanthemum 
Society of America in 1890. The only species of economic im- 
portance are certain forms of C. coccineum, much grown for the 
aromatic flower heads, the source of pyrethrum powder, widely 
used in insecticides. Chrysanthemums are popular with the gar- 
deners, both professional and amateur, as an exhibition flower be- 
cause of their great size and variety of .shape and colour, and also 
because some varieties are extremely hardy, which permits their 
use in the perennial garden. Chrysanthemums owe their popu- 
larity with commercial florists not so much to their value as a 
crop as to the fact that they may be planted in the late spring 
and early summer when the greenhouse otherwise would be empty. 
Moreover, the chrysanthemum is a quick-maturing crop, many 
varieties being grown without artificial heat, since they bloom 
from late August to December. 

The cultural requirements for chrysanthemums may be ad- 
justed to many rotation schemes, so that the same greenhouse 
may be used for growing other floral crops, such as calendulas, 
sweet peas, stocks, snapdragons, annuals and lilies. 

Clauification of Types^ — (i) Incurved Chinese types are 
nearly globular in form and regular in outline; the florets are 
smooth, rounded or somewhat toothed at the top, and sufficiently 
long to form a graceful curve (commercial varieties are Maj. 
Bonaffon, Mrs. Nellie T. Ross, Citronelle). (2) Japanese types 
arc varieties with long loosely arranged florets; the florets may 
be flat, fluted, quilled or tubulated and may be incurved or reflex. 
Many exhibition varieties (Mrs. H. S. Firestone, F. E. Nash, 
Miss Ruth C. Twombly, Majestic) come in this type. .(3) 
Anemmes have high, neatly formed centres with elongated quilled 
florets, surrounded by flat, more or less horizontally arranged ray 
flowers. Examples are Gorza, Chestnut, Mapleleaf. (4) Pom- 
pons may be somewhat flat or nearly globular, generally very 
neat and compact, formed of short, flat, fluted or quDled florets. 


The florets of each bloom are all of one form, such as the varieties 
Varsity, Co-ed, Baby, Pink Dot and Nuggets. (5) Singles are 
arranged sufficiently close together to form a regular fringe. There 
may be one or two rows of ray flowers and sometimes as many as 
three or five. The centres of the florets are always tubular, either 
short or somewhat elongated. Golden Mensa, Mrs. E. D. Godfrey 
and Margaret Waite are good examples. (6) Cascades, derived 
from a wild Japanese species, comprise a group of showy pof 
plants which by pinching make handsome, u.sually drooping, very 
floriferous sprays of bloom. 

During 1936-38 a group of chrysanthemums was launched un- 
der the name of azaleamum. Most of them were related to old 
varieties such as Amelia, etc., with no relationship to azalea. 

Propagation^ — ^Thc chrysanthemum is generally propagated 
by cuttage, seedage or division. Cuttage is by far the most satis- 
factory, since insects and diseases may be controlled by the carp, 
ful selection of clean slock. Plants grown from cuttings make 
better growth, give better flowers and are easier to stake and tic 
in the garden. Nearly all chrysanthemums grown in commercial 
greenhouses are produced from cuttings. Division is practised by 
many outdoor gardeners. Seedage is practised only by breeders 
who seek new varieties. 

Plants for propagation are packed in flats, benches or. cold 
frames, after the flowering season, and wintered over in either a 
cold greenhouse or frame. In March or April the strong shoots 
are ideal for making cuttings 2 to 4 in. long. If aphides are pres- 
ent, the cuttings should be placed in a 1-I0-500 or i-to-800 solu- 
tion of nicotine sulphate in water before planting. Clean sand is 
best for rooting cuttings, which should be firmly packed and 
watered. The bed should be lightly shaded for a few days to 
prevent wilting. 

Wilted cuttings generally die, but if they root the resulting 
plants are stunted. Syringing on warm days will help to keep the 
cuttings fresh. A temperature of 50® F. is sufficient, but quicker 
rooting is obtained if 60® F. is maintained. 

When the roots arc about \ in. long the plants should be potted 
in a fibrous loam soil. If allowed to remain too long in the cutting 
bed, they become hard and are not responsive to good culture. 
The plants are usually ready for their permanent quarters by 
early June or July. A good fibrous, well-drained loam is thp 
ideal .soil medium for chrysanthemums. If this soil is packed 
before planting or directly afterward, the new growth become^ 
firmer and the intemodes shorter. Newly set plants should be 
watered only lightly, since wet soil is unfavourable for their 
growth. The tops of the plants may, however, be syringed often 
to keep them fresh. 

The planting distances vary with the different types. Com- 
mercial growers vary the planting of the large flowering chr>'san- 
themums as follows: 6 in. by 6 in., 7 in. by 8 in., 7i in. by 8 in , 
10 in. by 10 in. Pompons are planted 12 in. by X2 in. and 12 in. 
by 15 in. inside, while outdoors 15 in. by 15 in. and 18 in. by 
18 in is the general practice. 

As soon as the plants are placed they should be staked and 
tied. The tying should be done as the plant grows so that the 
stem will remain straight. When the stem becomes 6 in. long the 
plant should be “topped” (top pinched out), if more than one 
stem is desired. Topping should continue for small-flowered 
plants until August. Watering, syringing and tying are of chief 
importance during the summer months. 

The plants should be kept as cool as possible by spraying and 
syringing and by wetting the walks. 

In the late summer and early fall “disbudding” becomes a fac- 
tor. The first bud to appear is generally the crown bud. This bud 
will flower cariy and give a large flower, but the shape, colour and 
habit are not as desirable for commercial use as are flowers from 
lateral buds. The crown bud is surrounded by vegetative 
one of which may be saved to produce the desiied flower bud. 
The terminal bud of the final shoot is surrounded by other buds, 
which should be removed if only one large flower is desired. 

If the soil is a good composted fibrous loam, no fertilizer should 
be given until the bud is selected. Thereafter, liquid nianure 
should be given once a week until the buds show colour. Continue* • 
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use at asxy fertiliser, especially those that are too strong, wQl 
cause the flowers to “blast” and “bum.” The foregoing cultural 
directions apply equally as well to the chrysanthemums in the 
garden. Systematic fumigation and the propagation of clean stock 
are the greatest factors in the prevention and control of pests. 
Upwards of 500 named varieties of the chrysanthemum are listed 
in catalogues and horticultural works, and new forms are con- 
stantly being produced. 

For more extensive deUfls, see L. H. Bailey, The Standard Cydo^ 
pedia of Horticulture (1933) J ^or list of recognized American varieties, 
see Standardized Plant Names (Salem, Mass., 2nd edition, 10^9). See 
also E. A. White, The Chrysanthemum and Its Culture (to.Vo). 

(H.O.Y.;N.Tr.) 

CHXtlTSANT&IUS* Greek philosopher of the 4th century 
A.D. He was a pupil of Aedesius and an exponent of the mystical 
side of Neoplatonism Invited by the emperor Julian to 

assist in the scheme for the revival of Hellenism, he declined, 
probably foreseeing its failure. As high-priest of Lydia he kept 
the respect of Christians and pagans alike. 

CHRYSELEPHil^TINE, the architectural term given to 
statues which were built up on a wooden core, with ivory repre- 
senting the flesh and gold the drapery (Gr. xpu<r6r, gold, kXk^as, 
ivory). The most celebrated examples arc by Phei^as, the statue 
of Athena in the Parthenon and of Zeus in the temple at Olympia. 

CHRYSENE, a hydrocarbon discovered by Laurent in the 
high boiling point fractions of coal tar distillate, is produced in 
small quantity in the distillation of amber, or on passing the 
Vapour of benzyl-cr-naphthylmethane through a red-hot tube. When 
impure, it is of a yellow colour; hence its name {xP^aeos, golden 


yellow). Chrysene, CmHu, crystallizes in colour- 

V 

less plates or octahedra (from benzene), which exhibit a violet 
flu(jrescencc, and melt at 250* C, It boils at 448® C. Chromic 
acid in glacial acetic acid solution oxidizes it to chry.soquinone 
Ci^HioOz, which, distilled with lead oxide, gives chrysoketonc 
CirHioO. See A. E. Everest, The Higher Coal-tar Hydrocarbons 
(iQ-’z). 

CHRYSIPPUS (c. 280-206 B.C.), Greek philosopher, third 
leader of the Stoics, bom at Soli, Cilicia (Diog. Laert. vii. 179). 
He came to Athens and studied possibly under Zeno, certainly 
under Cleanthes. It is said also that he became a pupil of Arcesi- 
laus and Lacydes, heads of the middle academy. His chief fame 
rested on his controversies in the academy, for which he was 
called ‘‘the column of the portico." Diogenes Laertius says “with- 
out Chr>»sippus there had been no Porch." Of the 750 treatises 
with which he is credited only fragments survive. The style is said 
tu have been crabbed, the argument lucid. 

‘W Cl. H. Hagedorn, Ethica Chrysippi (1715)? J- F. Richter, De 
i'hry^ippo Stoico fastuoso (17.^8); F. Bagucl, Dr Chrysippi vita doc- 
trinavt relinquns (1822) ; C. Petersen, PhUosophiae Chrysippeae funda- 
fnrnla (1827) ; A. B. Krische, Forsekungen auf drm Grbieie der alien 
Philuwphie (1840) ; R. Nicolai, De logkis Chrysippi Ubris (1859) ; R. 
Hir/el, Untersuchungen zu Ciceros philosophischen Schriften, ii (1882) ; 
A. GiTckc, “Chrysippea" In Jahrbucher fiir Philologie, suppl. vol. riv 
; L. Stein, Die Psychologie der Stoa (1886); J. E. Sandys, J^t, 
Class. Schol. i, 149; E. Brehier, Chrysippe (Les Grands philosophes, 
Pans, 1910). See also Stoics. , , . 

CHRYSOBERYL, a yellow or green gem stone, remarkable 
lor its hardness, being exceeded in this respect only by the dia- 
*uond and corundum. The name suggests that it was formerly 
regarded as a golden variety of beryl. Its composition is BeAl204 

hcO.Al203. It is yellow or j)ale green, occasionally passing into 
shades of dark green and brown, Chrysoberyl is often mistaken 
hy its colour for chrysolite indeed been termed 

oriental chrysolite, but it is a much harder and denser mineral. 
^ contrast of their chief characters is as follows; 



Chrysoberyl 

Chrysolite 



N>ecific gravity . . 1 1 • • 
^hcinical composition . : . . 

8.S 

3.6s to 3.7s 
BeAl«04 

6.5 to 7 

3-34 to 3-37 
MgiSiO. 


Chrysoberyl is not infrequently cloudy, opalescent and ebatoyw 
ant, and is then known as “cymophane" (Gr. iru^a, cloud). The 
cloudiness is referable to the presence of multitudes of micro- 
scopic cavities. Some of the cymophane, when cut with a convex 
surface, forms the most valuable kind of cat’s-eye (see Cat’s-eye). 
A remarkable dichroic variety of chrysoberyl is alexandrite (9.V.). 

Most chrysoberyl comes from Brazil, chiefly from the district 
of Minas Novas in the state of Minas Gerais, where it occurs 
as small water-worn pebbles. The cymophane is mostly from the 
gem gravels of Ceylon. Chrysoberyl is a constituent of certain 
kinds of granite, pegmatite and gneiss. In the U.S. it occurs at 
Haddam. Conn.; Greenfield Center near Saratoga Springs, N.Y.; 
Greenwood, Me.; and Manhattan Island. It is l^own also in the 
province of Quebec and near Gwelo, Rhode.sia. 

CHRYSOCOLLA, a hydrous copper silicate occurring as a 
decomposition product of copper ores. It is never found as crys- 
tals, but always as encrusting and botryoidal masses. It is green 
or bluish-green in colour, and often has the apfiearance of or 
enamel, being translucent and having a conchoidal fracture with 
vitreous lustre; sometimes it is earthy in texture. Not being a 
definite crystallized substance, it varies widely in chemical com- 
position, the copper oxide (CuO), for example, varying in differ- 
ent analyses from 17% to 67%. The hardness (2-4) and specific 
gravity (2.0-2.8) arc also variable. The minersil occurs in the 
upiier parts of veins of copper ores, and has resulted from their 
alteration by the action of waters containing silica in solution. 
Pscudomorphs of chrysocolla after various copper minerals (e.g,, 
cuprite) are not uncommon. Chrysocolla is found in most copper 
mines. The name chrysocolla (from S^ld, and x^XXa, 

glue) was applied by Theophrastus and other ancient writers to 
materials used in soldering gold, one of which, from Cyprus, may 
have been identical with the mineral now known by this name. 
Borax, which is used for this purpose, has also been called chrys- 
ocolla. 

CHRYSOLITEi a transparent green gem stone. The name 
chrysolite, meaning “golden stone" (xpvobs and \l 6 oz), has been 
applied to various yellowish gems, notably to topaz, to some kinds 
of beryl and to chrysoberyl. The true chrysolite of the modem 
mineralogist is a pale green olivine (q.v.). 

CHRYSOLORAS, MANUEL (or Emmanuel) (c. X355- 
1415), a pioneer in spreading Greek literature in the west, was 
bom at Constantinople. He was a pupil of Gemistus Pletho 
(9.V.). In 1393 the emperor Manuel Palaeologus sent him to Italy 
to seek the aid of the Christian princes against the Turks. About 
139.') he became professor of Greek at Florence, where he taught 
for three years and became famous as a translator of Homer and 
Plato. In 1413 he went to Germany on an embassy to the emperor 
Sigismund, to fix the site of a general council. It was decided to 
hold the meeting at Constance, and Chrysoloras was on his way 
thither, haring been chosen to represent the Greek Church 
when he died suddenly on April 15, 1415. Only two of his works 
have been printed, his Erotemata (published at Venice in 1484), 
which was the first Greek grammar in use in the west, and 
Epistolae JII de comparatione veteris et novae Romae. 

John Chrysoloras, a relative of the above, who, like him, 
had studied and taught at Constantinople and had then gone to 
Italy, shared Manuel’s reputation as one of those who spread the 
influence of Greek letters in the west. His daughter married 
Filelfo ( 9 .V.)* 

CHRYSOPRASE is a transparent variety of cryptocrystai* 
line silica of an apple-green colour (Gr. xp^oSs, gold, andirpdeoR, 
leek), the latter being caused by the pre.sence of nickel, probably 
in the form of hydrous silicate. A veiy similar artificial gem may 
be prepared by immersing chalcedony in solutions of nickel salts. 
On exposing a natural chrysoprase to light or heat its colour be- 
comes paler, though this may be restored by placing the stone in 
a damp medum. It is surprising that the colour of the natural 
gem should be susceptible to the action of light and heat, while 
the artificial product is quite unaffected. (Max Bauer, Precious 
Stones, trans, by L. J. Spencer, 1904.) 

CHRYSOSTOM (St. John Chrysostom) (Xpu(r6<rroMOf, 
golden-mouthed) (aj>. 345-407)1 the most famous Greek iatW| 
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was bom at Antioch about a.d. 345. At the school of Libanius, 
the sophist, he gave early indications of his mental powers and 
love of classical culture. On being baptized (c. 370) by Mcletius, 
bishop of Antioch, he retired to the desert, where for ten years 
he led a life of asceticism and study. Illness compelled him to 
return to the world, and in 381 he was ordained deacon and 
in 386 priest. He won great reputation by his preaching at 
Antioch, especially by his homilies on The Statues^ delivered 
when the people feared the consequences of the destruction of 
the statues of the emperor Theodosius during a riot. 

On the death of Nectarius, Chrysostom was appointed bishop 
of Constantinople (398). In this capacity he won the love of 
the people by his eloquent and devout homilies and by the ap- 
plication of his ample revenues to the establishment of hospitals. 
But his reforming zeal also made him many enemies. The clergy 
were forbidden to keep lay sistens as servants, aimless monks 
were confined to their monasteries and the extravagances of 
the court were strongly denounced. His enemies found a pretext 
for revenge in the shelter which he had given to four Nitrian 
monks who had been excommunicated by their bishop, Thcophilus 
of Alexandria. Theophilus was invited to Constantinople (403) 
and, charging Chrysostom with Origenism, thrice summoned him 
to appear before a synod. He refused to appear and finally was 
declared deposed, arrested and exiled. The threats of the people, 
however, led the empress Eudoxia to recall him. Shortly after- 
ward his denunciation of the honours addressed to a statue 
of the empress almost within the precincts of St. Sophia led to 
the calling of a second council, which again deposed him (404) for 
having resumed his functions without its ^rmission. The people fired 
the cathedral and the senate house, but Chrysostom was hurried away 
to Cucusus (Cocysus) among the ridges of Mt. Taurus. His corre- 
spondence with the different churches and the recognition of his 
orthodoxy by Pope Innocent I and the emperor Honorius caused the 
emperor Arcadius to order his removal to the extreme desert of Pithyus. 
He died on the way at Comana in Pontus in 407. His exile gave rise to 
a schism and the Johannists (as they were called) only returned to 
communion with the bishop of Constantinople after the relics of the 
saint were brought back (437) and the emperor had publicly implored 
divine forgiveness. The feast of St. John Chrysostom falls on Nov. 13 
in the Greek Church and on Jan. 37 in the Latin Church. 

He elevates the ascetic element in religion and stresses the importance 
of knowing the Scriptures. In exegesis he is pure Antiochene, basing his 
expositions upon thorough grammatical study and not on the allegorical 
interpretation of Origen and the Alexandrian school. His writings con- 
tain the germ of later Eucharistic teaching and the invocation of the 
saints, but give no ^rect expression of the primacy of the pope or the 
necessity of private confession. As early as 435 Chrysostom was cited 
by the Greeks and Latins as a great authority. 

Win voluminous works include the early monastical treatises, includ- 
ing On Priesthood, the many homilies and commentaries written during 
his priesthood and episcopate, the best known being those On the 
Statues and on Genesis, Psalms, Matthew and Romans, and the letters 
which belong to the time of his exile and are valuable source.^ of history. 
The best edition is that of Migne {Patrol, Graec,, xlvii-lxiv) but many 
of the treatises have been edited more recently. English translations of 
some of the homilies and commentaries are in the Oxford Library of 
the Fathers. The most valuable authorities for his life are the ec- 
clesiastical histories of PaJladius, Socrates, Sozomen and Theodorct. 

See W. R. Stephens, St. John Chrysostom (Z871); F. H. Chase, 
Chrysostom, a Study in Biblical Interpretation (1887) ; Naegic, Die 
Eucharistickhre Des hi, Joh. Chrysostom (Freiburg, 1900) ; C. Baur, 
S, Jean Chrysostome et ses oeuvres (Louvain, 1907) ; J. M. Vance, 
Beitrage Byzantinischen Kulturgesehichte aus den Sekriften des 
Chrysostom (Jena, Z907) ; A. Harnack, Hist, of Dogma, iii and iv. 

CHRYSOTILE, a variety of serpentine, a hydrous silicate of 
magnesia, characterized by a fine, more or less silklike fibrous 
structure; this is the principal fibrous mineral used in commerce 
under the name asbestos (The name is derived from the 

Greek gold, and rtXos, down or hair, literally hair of gold.) 

CHUB (Leuciscus cephalus), a cyprinid fish distinguished 
from others of the family in English rivers by the broad head and 
strong jaws and by feeding to a considerable extent on little fish. 
In England a length of 2 ft. and a weight of 8 lb. is reached, but on 
the continent 12 lb. In America the name is applied to other 
large-headed cypzinids; e,g,, the river chub (Hybopsis kentuc- 
hiensis) and the silver chub (Semotilus corporaUs). 

CHUBB, THOMAS (1679-1746), English deist, was bom 
at East Hamham, near Salisbury, on Sept. 29, 1679. The son of a 
maltster, he was apprenticed to a glovemaker and subsequently 


worked for a tallow chandler. Later he lived for several years in 
the house of the master of the rolls. Sir Joseph Jekyll, apparently 
as a servent. He died in Salisbury on Feb. 8, 1746. He appeared 
as an author during the Arian controversy with an essay, The 
Supremacy of the Father Asserted, published on Whiston’s au- 
thority in 1715. Mainly interesting as showing the spread of 
rationalism in the popular mind of the period, he was regarded 
by Voltaire as one of the most logical of his school. (See Deism;.) 
His chief works are Discourse Concerning Reason (1731); True 
Gospel of Jesus Christ (1739) ; and Posthumous Works (1748). 

CHUBUT, a territory of the southern Argentine republic, 
part of what was formerly called Patagonia, bounded north by 
Rio Negro, south by the military zone of Comodoro Rivadavia, 
east by the Atlantic and west by Chile. Pop. (1947) 58,856; area 
65,669 .sq.mi. Except for the valleys in the Andean foothilli:, 
which are fertile and well forested, and the land along the banks 
of the Chubut river, which flows entirely across the territory from 
the Andes to the Atlantic, the country is a steppeland covered 
with scanty dwarfed vegetation, with occasional shallow saline 
lakes. The larger rivers are the Chubut and the Senguer, the latter 
flowing into Lake Colhue Huapi. There are a number of large 
lakes among the Andean foothills, the best known of which arc 
Fontana, Mendndez and General Paz, and, in the interior, C'oJhue 
Huapi and Musters, the latter named after the Engli^ naval 
officer who traversed Patagonia in 1870. Petroleum was found 
in the southern part of the territory toward the close of 1907, at a 
depth of 1,768 ft., and is being exploited. Chubut is known 
chiefly by the Welsh colony near the mouth of the Chubut river 
and its branch, the T6th of October colony, farther up the river. 
The chief town of the Welsh, Rawson, is the capital of the terri- 
tory (pop. 1947, 9,605) and Port Madr3m on Golfo Nuevo is its 
best port. Other colonies have been founded in the fertile valleys 
of the Andean foothills. More than 5,000,000 head of sheep 
grazed in Chubut in 1948. (C. E. Me.) 

CHUCK-A-LUCK or Chuckerluck is a simplified version 
of the French game hazard. A layout numbered from one to six 
inclusive, a table, three dice and a dice cup are the essentials. 
Many times the dice are kept in a wire cage shaped like an hour- 
glass. 'When the cage is reversed the dice fall through the centre 
opening to the bottom half. In this form the game is often re- 
ferred to as the bird cage. 

Players can wager any amount within the minimum and maxi- 
mum limits on one or more of the six numbers. When all bets 
are down the dice arc thrown, or the wire cage is upended. The 
uppermost faces of the three dice determine the outcome. If 
the player's selected number shows on one dice, he wins the 
amount he wagered; if on two dice, he wins double; if on three 
dice, he wins triple. The house breaks even when three differ- 
ent numbers are thrown; averages a profit of one unit when a 
pair and a single are thrown ; averages a profit of two units when 
three of a kind are thrown. This amounts to 7*^7% of the 
total. 

Crown and anchor, known throughout the Commonwealth of 
Nations and often played in states contiguous to Canada, uses the 
same equipment as chuck-a-luck except for the markings on the 
dice. Instead of dots, the six sides bear various symbols: anchor, 
crown, club, diamond, heart and spade. The layout used displays 
these same symbols. Method of play, amount of pay-off and 
house percentage are identical with chuck-a-luck. 

Hazard is the game from which chuck-a-luck evolved. In the 
United States almost all houses with hazard layouts refer to 
the game as chuck-a-luck. , 

The only material difference is in the layout. Besides w 
six chuck-a-luck numbers the hazard layout provides spaces 0 
wagering on odd or even; on high or low; on triples 
fles) ; and on any number the dice may total, from 4 to 17- ^ ’ 

the lowest number possible, and 18, the highest number ’ 
can only be made with triples so they are not included in the regu 
lar line. ,1. 

The pay-off on single numbers is the same as in ch^ck-a- _ 
A player betting on hig^, low, odd, or even, collects 1 

if he wins. The banker’s advanta^ lies in the fact nt 
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not pay off if triples^ show. Tliere are 216 possible combinations 
of 3 dice, 6 of which are triples. On this type of wager the 
bouse advantage is 2.78%. 

If a player bcte that any three of a kind wiU come up, he 
collects 30 fo I- (Correct oddsr— 35 to i; house advantage-— 
i3*9%') that a particular triple will show, and he 

wins, he collects 180 to x. (Correct od<b— 215 to i; house ad- 
vanUgfr— 16.2%.) 

The percentage in favour of the house when a player bets on 
any particular number varies considerably, as shown by this 
table: 


Combination 

Actual Odds 

House Pays 

Bouse Advantage 

4 or 17 

71 to X 

60 to X 

15 - 3 % 

5 or 16 

35 tox 

30 to I 

13 - 9 % 

6 or IS 

a3tox 

x8 to X 

20.8% 

7 or 14 

67105 

X2 to I 

9 . 7 % 

8 or 13 

65 to 7 

8 to X 

xa.s% 

9 or 12 

8 to X 

6 to I 

22.2% 

to or XX 

7 to X 

6 to I 

12 . 5 % 


To explain how the percentages are figured: suppose the chosen 
number is 6. There are 10 ways to make 6 with three dice — 
i- 4 “ii 1-2-3. 1 - 3 - 2 , 2-2-2, 2-1-3, 2-3-1, 3-1-2, 
.^-2-1, 4-1-1. The house does not pay off when 6 is made with 
three deuces, leaving g winning combinations for the player. 
'J'here are 216 possible combinations. Deduct the g winning com- 
binations. The odds are 207 to 9, or 23 to i. The house pays 
18 to I. The difference between these two figures — 24 for the 
hou.se, 19 for the player — constitutes the house “edge” (advan- 
tage) — s/24 of 100 is 20.8%. 

Should the house use a layout which reads 18 for i, instead 
of 18 to I, its percentage is increased, in this case 4.2%. 

Pokfir dice requires five dice, a dice cup and a mat. The ob- 
ject is to score as high a poker hand as possible {see Poker). 
The ace has the highest value, the deuce the lowest. The hands 
run the same as in poker: five of a kind; four of a kind; full 
house; three of a kind; two pair; one pair. Usually the straight 
is not- played, but when it is it ranks between three of a kind 
and a full house. Most players make the ace “wild,” counting 
tor any number the player wishes. 

I'he first player throws all five dice. He may then put aside 
any combination he wishes, place the remaining dice in the cup, 
and throw again. Should he wish to play the first five thrown, 
he may do so. On the other hand, he may if he wishes pick up 
all five dice. It is sometimes played that each player in his 
turn is entitled to three casts of the dice. Sub.sequent players 
do likewise. The one getting the highest poker hand wins. Often 
the game is played with dice bearing regular playing card denomi- 
nations: ace, king, queen, knave (jack), ten and nine. Occa- 
sionally pentagonal dice with values from ace to ten are used. 

Many variations of poker dice are played as “counter games,” 
so called because they are played on the counters of small retail 
stores with the merchant as banker. Each player has an equal 
chance. The advantage to the banker lies in the fact that the 
player must take his winnings, if any, in merchandise, upon which 
the owner of the store makes a profit. Such games therefore 
come under the heading of “trade stimulators.” 

Twenty-six is a counter game played for direct profit by the 
banker. Ten dice, a dice cup and a score card are required. The 
house always banks the game. The player first chooses any 
number from i to 6. The ten dice are thrown from the cup, the 
nperator counts the number of times the selected number has 
^own, marks the total on the score card, and replaces the dice 
in the cup. The player is allowed 13 throws in all. If the num- 
hfir named by the player appears less than 1 1 times, or more than 
25 times, the house pays the winner four units for every unit 
^’agered. Sometimes the pay-off is increased if the player throws 
ihe chosen number more than 26 times. 

Manufacturers of the paraphernalia guarantee their customers 
a profit of 15%, The dice girls who usually handle the game 
claim that the actual percentage is higher, often running as much 
as 20%. (S. M. M.) 

CHUGUYEV, a town In the Kharkov county of the Ukrain- 


ian S.S.R., on the right bank of the Donetz river where the 
railway linldng Kharkov to Kupyansk crosses the river; 49” 49' N. 
lat., 36® 41' E. long. Pop. (1926) 13,311. 

CHUKCHI, a Mongoloid people inhabiting northeastern Si- 
beria between Bering strait, Chaun bay and the Anadyr river. 
Culturally they belong to the circumpolar area, along with the 
Eskimo of North America and the Lapps, Samoyedes and other 
peoples of arctic Eurasia. Their language, however, is rdated 
only to those of the neighbouring Koryak and Kamchadal. 

Ilie Chukchi number about 12,000. Approximately 3,000 Mari- 
time Chukchi live in permanent villages along the Arctic and Pa- 
cific coasts, subsisting primarily by fishing and the pursuit of seals, 
walrus and whales. About 9,000 Reindeer Chukchi wander in the 
interior, hunting, gathering and grazing their herds of domesti- 
cated reindeer on the tundra. Both groups live today in skin 
tents, but the Maritime Chukchi once occupied semisubterranean 
dwellings. Each community is politically independent under a 
nominal headman. 

A man obtains a wife by serving her father for two or three 
years, after which he returns with Ms family to his own relatives. 
Polygamy is general and wife lending common. Clans are lack- 
ing, marriage with a first cousin is permitted and kinship con- 
forms to the Eskimo pattern. Old people are respected, but when 
decrepit they sometimes commit suicide or comj^ their relatives 
to kill them. 

The Chukchi people the unseen world with nature spirits who 
control natural phenomena, benevolent celestial spirits who re- 
ceive sacrifices, evil spirits who cause sickness and death and 
various mythical monsters. Men who receive a “call” become 
shamans. They can commune with spirits, cause injuries through 
incantations and cure disease in spiritualistic seances. Summon- 
ing their familiar spirits by singing and drum beating, they be- 
come possessed by them, dance with frenzy and ventriloquistic 
utterances and ultimately fall into a trance, during which they 
purportedly visit the spirit world and rescue the wandering soul 
of the patient. 

Bibuoorapry. — Vf. Bogoras, The Chukchee (1904-09); H. U. 
Sverdrup, Hos Tundrafolket (1938) ; T. Odulok, Snow People, tr. by J. 
Cleugh (London, 1934) ; A. E. Nordenskiold, The Voyage of the Vega 
(1882) ; W. H. Hooper, Ten Months Among the Tents of the Tuski 

^'<!iuLALONGKORN, PHRA PARAMIMnk^Mi^ 

(1853-1910), king of Thailand (Siam), eldest son of King Maha 
Mongkut, was bom on Sept. 20, 1853, and succeeded his father 
on the throne on Oct. i, 1868. The young king, who had accord- 
ing to custom been brought up in a Buddhist monastery, again re- 
tired into seclusion until he came of age in 1873, the government 
being entrusted to a regency. He then took the step, unprece- 
dented for an eastern Asiatic potentate, of travelling outside his 
dominions, in India and the Dutch East Indies. The fruits of his 
appreciation of foreign institutions appeared in the reforms which 
he instituted in Thailand: the abolition of slavery, the simplifica- 
tion of court etiquette, the grant of liberty of conscience, the 
erection of schools and hospitals and the further development of 
the army and navy. He established a standard coinage, postal 
and telegraph services, and arranged for the policing, sanitation 
and lighting of Bangkok. Several of his sons, including the crown 
prince, were educated in England, and he himself visited Europe 
in 1897. He died at Bangkok on Oct. 23, 1910. 

CHIJMBI VALLEY, a valley connecting Tibet {q,v.) with 
the frontier of India. On the southern slopes of the Him- 
alayas about 9,500 ft. above the sea, the valley is wedged in be- 
tween Bhutan and Sikkim, and does not belong geographically 
but only politically to Tibet. The valley is sparsely cultivated 
on .small flats by the river. 

CHUNAR, a town and ancient fortress in Mirzapur district, 
Uttar Prade.sh, India, on the south bank of the Ganges, x6 mi. 
S.S.W. of Benares. Pop. (1951) 8,176. The fort is on the sum- 
mit of an abrupt rock commanding the river. It was once a 
place of great strength and contains the remains of a Hindu 
palace with interesting carvings. The town was once a European 
settlement for the invalid or veteran battalion of the East India 
company’s army. In the church, the school, some ruined houses 
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and the graveyards are traces of that colony of war-worn exiles. 
The chief industry is quarrying the excellent Chunar sandstone, 
which was used notably for the buildings and sculptures of the 
Maurya and Gupta dynasties. In 1530 Chunar became the resi- 
dence of Sher Shah the Afghan, and 45 years later was recovered 
by the emperor Akbar after a siege of six months. It fell to the 
English under Col. John Camac in 1763 after long resistance. A 
treaty with the nawab of Oudh was signed there by Warren Hast- 
ings on behalf of the East India company in Sept. 1781, and for 
a time it enjoyed military importance as the frontier post of the 
company’s jurisdiction. 

CHUNCHO (Anti), a term used to distinguish several South 
American Indian tribes on the eastern slope of the Andes, e.g,, 
the Arawakan (g.v.), Campa and others, from the Qu6chua (q.v.) 
(Quichua) and the Aymara of the highlands. (J. H. 1^.) 

CHUNGKING, former treaty port and commercial emporium 
of the isolated but important and densely peopled inland basin of 
Szechwan in western China. Pop. (1942) c. 1,000,000. 

It is built on a rocky peninsula at the confluence of the Kialing, 
the most easterly of the great rivers draining the Red basin, 
with the Yangtze, the arterial line of communication in middle 
China. Chungking is therefore the natural gateway through 
which Szechwan communicates with the rest of China and the 
ocean. Moreover it gathers up the trade of eastern Tibet and of 
much of the north of Kweichow and Yunnan. 

Chungking claims a history of more than 4,200 years. It was 
the birthplace of the imperial consort of the legendary Emperor 
Yu of the Hsia dynasty of the 22nd centuiy b.c. When Emperor 
Wu of the Chou d3masty became ruler of China he made the 
viscount of Pahtzeku ruler over the territory now called Chung- 
king and its neighbouring towns. It was made a kingdom about 
340 B.c. Pahtzekuo was ab.sorbed, as a county, under the Ch’in 
dynasty. The region of Chungking served occasionally as basis 
for independent rebellious leaders as Gen. Min Yu-chen at the 
end of the Yiian dynasty in 1367-68 and Chang Hsien-chung in 
1645-51 at the end of the Ming dynasty. The Sino-British treaty 
of Chefoo in 1876 and the treaty of Peking in 1890 opened 
Chungking as a treaty port. The Japanese gained the right to 
establish a concession in Chungking after the treaty of Shimono- 
seki in 1895. The Japanese concession established in 1901 was 
taken over by the Chinese when war broke out in 1937. 

Chungking became a municipality in Feb. 1923; on Nov. 20, 
1937, Chungking became the wartime capital of CUna. In May 
1939 it was placed under the control of the executive yuan and 
became a special municipality. After being officially named an 
auxiliary capital in Oct. 1940, its municipal limits were extended 
to include the four districts of Hsiaolungkan, Shapingpa, Tzechi- 
kow and Koloshan. Total area after expansion equalled 116 sq.mi. 
Extensive damage was caused by the repeated bombings by the 
Japanese from 1938 to 1941. Large sections of the downtown 
area were d estroy ed. 

CHUPATTY. An Anglo-Indian term for an unleavened 
cake of bread. Tlie word represents the Hindustani chapati, and 
is applied to the usual form of native bread, the staple food of 
upper India. The chupatty is generally made of coarse wheaten 
flour, patted flat with the hand and baked upon a griddle. In 
1857 chupatties were circulated as a sign of discontent. 

CHUPRIYA or Cuprija, a city in the Morava department 
of Serbia, Yugo. The old name was Korea Margi. (Pop., 1948, 
9,819.) It is on the railway from Belgrade to Nish, and on the 
Morava, which is navigable up to this point by small sailing 
vessels. A light railway runs to Senje, which has lignite and 
other collieries that were seriously damaged in World War I. Fine 
Serbian cattle are bred in the neighbouring lowlands, and the 
town has a large sugar-beet factory and considerable trade in 
plums and farm produce. A government nursery for mulberry 
trees has been started; sericulture, which flourished in the middle 
ages, died down under Turkish rule. There is a government stud 
farm in the district. In World War I Chupriya was the central 
ammunition depot of the Serbian army; in World War II it was 
occupied by Germany. Cloth is woven, and there are glassworks 
at Paracin, 5 mi. S. Jagodina, 8 mi. N.W., is an important market 


town. Both are connected with Chupriya by rail and road. 

The i4th-centuiy Ravanitsa monastery, with a ruined fort and 
an old church (their walls and frescoes pitted by Turkish bullets), 
is about 7 mi. distant. Legend says that there the Serbian tsar 
Lazar (1374-89) was visited by an angel who bade him choose 
between an earthly and a heavenly crown. In accordance with 
his choice Lazar fell flghting at the battle of Kossovo. He was 
buried at Ravanitsa, but his body was afterward removed. His 
crucifix is treasured among the monastic archives, which also con- 
tain a charter signed by Peter the Great of Russia (1672-1725). 
Manasia (Manasiya), the still more celebrated foundation of 
Stephen, ^e son and successor of Lazar, lies 12 mi. N. of 
Ravanitsa. Built in a cleft among the hiUs, this monastery is 
enclosed in a fortress whose square towers and curtain without 
loopholes or battlements remain largely intact. Within the cur- 
tain stand the monastic buildings, a large garden and a cruciform 
chapel, with many curious old stone carvings, half hidden beneath 
whitewash. Numerous gifts from the Russian court, such as gos- 
pels lettered in gold and silver relief and jewelled crucifixes, are 
preserved on the spot, but the valuable library was removed in 
the 15th century to the monastery of Hilendar on Mt. Athos. 

CHUQUISACA, a department of southeast Bolivia. It lie^ 
partly upon the eastern plateau of Bolivia and partly upon the 
great plains of the upper La Plata basin; area, 19,893 sq.mi. Thef 
Pilcomayo, a large tributary of the Paraguay, crosses northwest 
to southeast the western part of the department. The climate 
of the lowlands is hot, humid and unhealthful, but that of the 
plateau is salubrious, though subject to greater extremes in tem- 
perature. The seasons are sharply divided into wet and dry, the 
eastern plains becoming great lagoons during the wet season and 
parched deserts during the dry. The mineral resources are impor- 
tant, but are less developed than those of Potosi and Oruro. 
Grazing is the principal industry of the plains, and cattle, sheep, 
goats and llamas are raised and cereals grown in the fertile valleys 
of the plateau. Rough highways connect Chuquisaca with its 
neighbours on the north and west, and pack animals are the com- 
mon means of transporting merchandise. The only railway and 
the best highway in the department connect Sucre with Potosi. 
Pop. (1950) 282,980, largely Indians and mestizos. The plateau 
Indians arc generally Aymaras, but on the eastern plains there 
arc considerable settlements of partly civilized Chiriguano.s, of 
Guarani origin. The department is divided (1950) into ten 
provinces, the greater part of the lowlands being unsettled and 
without effective political organization. Its principal towns are 
Sucre (9.V.), the capital, San Lucas, Tarabuco and Yotala. 

CHUB, the capital of the Swiss canton of the Grisons (Fr. 
Coire, Ital. Coira). It lies 1,950 ft. above sea level on the 
valley floor of the Vorder Rhein in the angle between the Plessur 
and the Rhine, and is overshadowed by the Mittenberg and 
Pizokel, hills that guard the entrance to the deep-cut Schanhgg 
(Plessur) valley. Pop. (1950) 19,382. In 1920, 12,644 were Ger- 
man-speaking, 1,871 were Romansch and 943 Italian. Protes- 
tants numbered 9,783 and Roman Catholics 5 i 733 - Thf 
is on the west, and includes the cathedral church of St. Lucius (tradi- 
tionally a and-century British king), which was built between 117S 
1282 on the site of an older church. Opposite is the Bishop’s palace and 
not far off is the Episcopal seminary (built on the ruins of a 6tb-century 
monastic foundation). The Raetian museum contains a great collection 
of objects relating to Raetia. Chur is 74 mi. by rail from Ziiricb: n » 
the meeting point of routes from Italy over many Alpine pa-sse.*? (tne 
Lukmanier, the Spliiged, the San Bernardino) and is the centre oX an 
active trade, particukrly in wine from the Valtelline. Electric train, 
run to Davos, St. Moritz, Arosa and Andermatt. , , 

The episcopal see is first mentioned in 452, but probably existed a 
centuiy earlier. The bishop soon acquired great temporal 
became a prince of the empire in 1170. In 1392 he became . 
the League of God’s House (originally formed against him in 
one of the three Raetian leagues, but in 1526, after the Reformatwn, 
lo.st hU temporal powers, having fulfilled his historical 
bishopric still exists, with jurisdiction over the cantons of the 
Glams, Zurich and the three forest cantons, as well as over Liecuten 
stdn. The guild constitution of the dty of Chur lasted from i 4 5 
to 1839. 

Biblioorapht.— W. von Juvalt, Forschungen Uher dk 
Curischen Raetien, a parts (1871) ; C. Kind, Dk ReftmMkon in 
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BisthUmem Chur und Como (1858) ; Conradin von Moor, Gesckickte 
von CurraetUn, 2 vol. (1870-74); P. C. von PJanta, VerfassungS'^ 
^fichichtf drr Stodt Cur im Jdittcloltcr (1879) ; Z)as Biirgofhous d* 
Sckwek, vol adv (1924)-' 

CHURCH, FREDERICK EDWIN (X826-X900), Ameri- 
can landscape painter, was born at Hartford (Conn.) on May 4, 
1826. He was a pupil of Thomas Cole at Catskill (N.Y.), where 
his first pictures were painted. Developing unusual technical 
dexterity, Church from the beginning sought for his themes such 
marvels of nature as Niagara Falls, the Andes, and tropical for- 
ests— he visited South America in x8s3 and 1857— volcanoes in 
eruption, and icebergs, the beauties of which he portrayed with 
great skill in the management of light, colour, and the phenomena 
of rainbow, mist and sunset, rendering these plausible and effec- 
tive. In their time these paintings awoke the wildest admiration 
and sold for extravagant prices, collectors in the United States and 
in Europe eagerly seeking them, though their vogue has now 
passed away. In 1849 Church was made a member of the Na- 
tional Academy of Design. His “Great Fall at Niagara” (1857) 
is in the Corcoran Art Gallery, Washington (D.C.), and a large 
“Twilight” is in the Walters Gallery, Baltimore (Md.). Among 
his other canvases are “Andes of Ecuador” (1855), “Heart of the 
Andes” (1859), “Cotopaxi” (1862), “Jerusalem” (1870), and 
‘ Morning in the Tropics” (1877). He died on April 7, 1900, at 
his house on the Hudson river above New York city, where he 
had lived and worked for many years. He was the most prominent 
meiiiber of the “Hudson river school” of American artists. 

CHURCH, GEORGE EARL (1835—1910), American geog- 
rapher, was bom in New Bedford (Mass.), on Dec. 7, 1835. He 
was educated as a civil engineer, and was early engaged on the 
Hoosac tunnel In 1858 he joined an exploring expedition to 
South America. During the American Civil War he served 
Ufi02-65) in the Army of the Potomac, rising to the command 
of a brigade and the rank of colonel; and in 1866-67 he was war 
correspondent of the New York Herald in Mexico. He explored 
the Amazon (1868-79), 8nd gradually became the leading author- 
iiv on that region of South America. In 18S0 he was appointed 
I' S. commissioner to report on Ecuador, and in 1895 visited Costa 
Rict to report on its debt and railways. He wrote extensively 
on South and Central American geography, and became a vice- 
president of the Royal Geographical Society (London), and in 
1M18 president of the geographical section of the British Asso- 
ciiiiion. 

CHURCH, SIR RICHARD (1784-1873), British mOitary 
oiT'ar and general in the Greek army, was the son of a Quaker, 
Miithcw Church of Cork. He was bom in 1784, and at the age 
01 10 ran away from home and enlisted in the army. For this 
viul.'ition of its principles he was disowned by the Society of 
Friends, but his father bought him a commis.sion in the X3th 
(Somersetshire) Light Infantry. He served in the demonstration 
iiicjinst Ferrol, and in the expedition to Egypt under Sir Ralph 
AlxTcromby in i8ox. He accomixmied the expedition which 
landed in Calabria, and fought a successful battle against the 
French at Maida on July 6, 1806. In the summer of 1809 Church 
'‘ailed with the expedition sent to occupy the Ionian islands. Here 
Ilf foraied a Greek regiment in English pay. It included many of 
the men who were afterwards among the leaders of the Greeks 
in ihc War of Independence. Church drew up a report on the 
Ionian islands for the Congress of Vienna, in which he advo- 
cated the retention of the island under the British flag and the 
permanent occupation by Great Britain of Parga and of other for- 
tnerly Venetian coast towns on the mainland, then in the posses- 
sion of AU Pasha of lannina. In 1817 he entered the service of 
King Ferdinand of Naples as lieutenant-general, with a commis- 
sion to suppress the brigandage then rampant in Apulia. In 1820 
was appointed governor of Palermo and commander-in-chief 
oi the troops in Sicily. The revolution which broke out in that 
year Jed to the termination of his services in Naples. 

1827 Church became commander-in-chief of the Greek 
The rout of his army in an attempt to relieve the 
*^cropolis of Athens, then besieged by the Turks, proved that it 
^as incapable of conducting regular operations. The acropolis 


capitulated, and Sir Richard (he had been knighted by George 
ly.) turned to partisan warfare in western Greece. Here his ac- 
tivity had beneficial results, for it led to a rectification in 1832, 
in a sense favourable to Greece, of the frontier drawn by the 
Powers in 1830 (see his Observations on an Eligible Line of Fron- 
tier for Greece, 1830). Church had, however, surrendered bis 
commission, as a protest against the unfriendly Government of 
Capo d’Istria, on Aug. 25, 1829. He lived for the rest of his life 
in Greece, was created general of the army in 1854, and died at 
Athens on March 30, 1873. 

See Sir Richard Church, by Stanley Lane Poole (1890) ; Z. D. 
Feniman, Some English PhilkeUenes (1917); Sir Richard Church in 
Holy and Greece, by £. M. Church (Edinburgh, 1895), based on 
family papers (an Italian version, Briganiaggio e socieU segrete 
nelle Puglie, jSi7’~j82S, executed under the direction of Carlo Lacaita, 
appeared at Florence in 1899). The ms. correspondence and patters 
of Sir Richard Church, in 29 vols., now in the British Museum (add. 
mss. 3<>>S43~3h}57i), contain invaluable material for the history of the 
War of Greek Independence, including a narrative of the war durii^ 
Churches tenure of the command, which corrects many errors in 
the published accounts and successfully vindicates Church's reputation 
against the strictures of Finlay, Mcndelssohn-Bartholdy and other 
historians of the war (see Cam. Mod. Hist. x. p. 804) . 

CHURCH, RICHARD WILLIAM (1815-1890), English 
divine, son of John Dearman Church, brother of Sir Richard 
Church (9.V.), a merchant, was born at Lisbon on April 25, 1815, 
his early years being mostly spent at Florence. He went up to 
Wadham college, Oxford, in 1833, took first-class honours in 
1836, and in 1838 was elected fellow of Oriel He was appointed 
tutor of Oriel in 1839, and was ordained the same year. He was 
an intimate friend of J. H. Newman at this period, and closely 
allied to the Tractarian party. In 1841 No. 90 of Tracts for the 
Times appeared, and Church resigned his tutorship. In 1844-45 
he was junior proctor, and in that capacity, in concert witii his ' 
senior colleague, vetoed a proposal to censure Tract 90 publicly. 
In 1846 Church, with others, started The Guardian newspaper, 
and he was an early contributor to The Saturday Review. He 
accepted in 1852 the small living of Whatley in Somersetshire, 
near Frome. In i860 he refused a canonry at Worcester, but in 
1871 he accepted, most reluctantly (calling it “a sacrifice en pure 
perte**), the deanery of St. Paul’s, to which he was nominated by 
W. E. Gladstone. Dean Church died on Dec. 9, 1890. 

His chief pub. works are a Life of St. Anselm (1870) ; the lives of 
Spenser (1879) and Bacon (1884) in Macmillan's “Men of Letters” 
series; an Essay on Dante (1878); The Oxford Movement (1891), 
together with many other voLs. of essays and sermons. A coll ^ 
bis journalistic arts, was pub. in 1897 as Occasional Papers. 

Sec Life and Letters of Dean Church, by his daughter, M. C. 
Church (1805) ; memoir by H. C. Beeching in Diet. Nat. Biog.; and 
D. C. Lathbury Dean Church (1907). 

CHURCH. The word church refers both to the Christian reli- 
gious community and to the building used for Christian worship. 
This article, after discussing the etymology of the word itself, 
will deal separately with these two subjects. 

Etymology of the Word Church.^According to most au- 
thorities, the word is derived from the Gr. KvpiaKbv (Swisa), “the 
Lord’s (house),” and is common to many Teutonic, Slavonic and 
other languages, under various forms — e.g., Scottish kirk, Ger. 
kkehe, Swed. ^ka, Dan. kirke, Russ, tserkov, Bulg. cerkova, 
Czech, cirkev, Finn, kirkko, etc. The word was originally applied 
to the building used for Christian worship, and subsequently ex- 
tended to the Christian community (ecclesia) itself. Conversely, 
the Greek word ecclesia (IxicXi^crla) was transferred from the 
community to the building, and is used in both senses, especially 
in the modem Romance and Celtic languages (e.g., Fr. iglise, 
Welsh eglwys, etc.). The Gothic New Testament of Ulfilas has 
oikklesjo. 

JL THE CHURCH: THE RELIGIOUS COMMUNITY 

The English word “church” represents the Greek hocXtitrla 
(naturalized in Latin as Ecclesia) in its specifically Christian use. 
Other uses of the Greek word shed no light on this, and may prove 
misleading if brought into comparison. As so used, its earliest 
appearance that we can date is in the Epistles of St. Paul, where 
it is evidently a familiar term. In the earliest of ihm the apostle 
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writes, “ye have heard of my manner of life in time past in the 
Jews* religion, how that beyond measure I persecuted the Church 
of God, and make havock of it.” This phrase, the Church of God 
(Trfv hcKXrioiav tov has a history behind it, which will show 
exactly in what sense it was here used. 

In the Old Testament are two Hebrew words *edah, and kahal, 
which in the LXX. are indiscriminately rendered crvvaycrfii or 
hKK\Tj<rla, In the Pentateuch both alike signify the general as- 
sembly of the people of Israel during the Wanderings. The word 
kKKXqcriaf which is so far confined to Deuteronomy is in this con- 
nection a natural Hellenism. Elsewhere they mean the people 
itself, especially in its relation to God, with little or no reference 
to assembling. Striking examples arc Nehemiah xiii. i where the 
phrase is kKkXrjaia 0&}v, and Ps. Ixxiv. 2, t^s avvayayYrjs <rov. 
The word ervpayosyri is the more frequent, and this alone survived 
in current use among Hellenistic Jews in the sense of a local con- 
gregation, the familiar synagogue, AVhat has to be considered is 
the reason why the other word \vas revived in Christian use. The 
origin and the essential character of the Church are involved in 
this enquiry. 

As historical sources there is nothing else, except in some sec- 
tions of the Acts, so entirely contemporary as St. Paul’s Epistles; 
but in the Gospels and in the rest of the Acts, though the language 
may be coloured by later thought or experience, valuable mate- 
rial can be found. It is clear that the gospel began as a proclama- 
tion of the Kingdom of God (or of Heaven) having close affinity 
both with older Messianic prophecy referring to the lineage of 
David, and with more recent apocalyptic dreams. The procla- 
mation was renewed in both aspects by the Apostles on the basis 
of belief in the resurrection and ascension of Jesus as the Christ. 
They gathered at Jerusalem a considerable number of disciples, 
forming a cIo.se community which was entered by the rite of bap- 
tism. There is reason to think that it was organized as a syna- 
gogue, one of the many in Jerusalem. In Aramaic ‘‘synagogue” 
is hnishta. The Church is still so called by the Aramaic Christians 
of Palestine. Hence, perhaps, the word synagogue in James ii. 2. 
In the 4th century Epiphanius writes clumsily of the Ebionites, 
owavyayiiv KaXovcL Ttjv kavrojv hKK\rj<riav nal oux^ 

{Adv. liaeres, i. ii. 18). We hear of it later (Acts xv.) as governed 
by James with a bench of Presbyters, the usual cquii)ment of a 
synagogue. Some Pharisees and some priests joined, and the 
disciples regularly took part in the worship of the Temple; but 
the high priest and the .Sanhedrim were hostile, making intermit- 
tent attempts to suppress the movement. 

The episode of Stephen was a turning point. It is evident that 
this Hellenistic Jew was out of sympathy with the dominant reli- 
gious sentiments of Jcru.salem, probably shared by the Apostles 
and most of their disciples. He seems to have anticipated revolu- 
tionary changes, involving the suppression of the Mosaic ordi- 
nances and even of the Temple. His defence before the San- 
hedrim was a rapid survey of Old Testament history. That 
history is a record of repeated relapses and ruin of God’s chosen 
people, followed by the recovery of a small remnant, the common 
subject of prophecy. Stephen is just approaching a prophetic 
warning when he is silenced. It is probable that this worked in 
the mind of St. Paul, as preparation for his conversion. It be- 
came a prominent element in his teaching that the prophetic 
doctrine of the Remnant was being fulfdled. The Jewish people 
as a whole had fallen away by their rejection of Jesus as Mcs.si^; 
those who accepted him were the faithful remnant which was to 
be the beginning of a reconstitution of God’s people. He develops 
the argument in Romans ix., xi., but the conclusion i.«; condensed 
into one remarkable sentence, Philip iii. 3, “We are the circum- 
cision, who worship by the spirit of God, and glory in Christ 
Jesus, and have no contidence in the flesh.” In current speech 
“the circumcision” meant the Jewish people regarded as bound in 
covenant to God. The actual rite of circumcision was being aban- 
doned by Christians, and the sentence may be paraphrased : “Not 
those who practise the circumcision of the flesh, but the believers 
in Jesus as the Christ, are all that circumcision signifies, the cove- 
nanted People of God.” It is the proper conclusion of Stephen’s 
interrupted argument St, Paul himself, having heard the argu- 


ment and taken an active part in the persecution that followed 
was soon afterwards convinced of its truth. So be said that he 
had persecuted “the ecclesia of God.” 

W’hy that Greek word? It occurs in StejAen’s defence, but we 
do not know that he .spoke in Greek. It would be familiar to any 
diligent reader of the LXX. and peculiarly appropriate, as it 
appears in Nehemiah xiii. i, where ixxXi^crta Beofl means the 
returning exiles, the Remnant on which the people of God was to 
be reconstructed. Its use appears to be a deliberate archaism' 
the exact equivalent ovvayayyil being current, but unsuitahip 
because of its immediate associations. In the Aramaic of ihp 
Christians of northern Syria *edta, a variant of the Hebrew *cduh 
is a precisely similar archaism. A common place of origin is* 
perhaps, to be found at Antioch. Hurt’s hesitating suggestion that 
it may have been derived from the saying of our Lord recorded 
in Matt. xvi. 18 is unacceptable in view of the improbability that 
Greek was the language used on that occasion. If not, the use of 
kKK\ritria there will be due to later coloration. 

The use of the word thus indicates the definite application of 
the prophetic teaching about the Remnant to the new Christian 
community. This application was not peculiar to St. Paul; it 
is found also in the words quoted by James in Acts xv. t 6, 
will build again the tabernacle of David which is fallen, and \ 
will build again the ruins thereof.” The rest of his quobtion 
marks a second crisis: “That the residue of men may seek tho 
Lord, and all the Gentiles, upon whom my name is called.” It 
\yas not long after the episode of Stephen that St. Peter startled 
the community at Jerusalem by baptizing Cornelius the centurinn 
at Caesarea, an example which appears to have been soon followed 
at Antioch. The Jewish Commonwealth had always been open 
to proselytes who received circumcision and undertook to observe 
the Mosaic law, but these new entrants did not conform to eithir 
condition. When the community at Jerusalem coasented. perh:i])s 
reluctantly, to the innovation, a complete break with Judaism was 
bound to come. St. Paul was inclined to press it, arguing (rathcj 
inconsistently with the doctrine of the Remnant) that Jew.> and 
Gentiles had to enter equally into the new covenant (Cal. iii ). 
but he afterwards spoke of the Gentiles as engrafted into the ^tmk 
of Israel (Rom, xi. 17). 

The Church now became a Diaspora, like that of Judaism, ex- 
tended in all directions by the work of the Apostles and their 
helpers, but retaining its headquarters at Jcru.salem. Con.se 
qucntly, the word exclesia speedily went the same w'ay that the 
word synagogue had gone; from being the designation t)f the 
whole People of God, it became the designation also of loial 
groups. This development was already complete when St. Paul 
addressed his first extant epistle to “the Churches of Galatia’' 
Of the organization of these Churches we know ver>' little, for 
our only informants had no occasion to describe what was familbr 
to those for vrhom they were writing. Two opinions on the sub 
ject stand in sharp contrast. The one is linked with Luther’s ron- 
ception of an “invisible” Church, the members of which arc 
known only to God. Rudolph Sohm is the ablest recent expo- 
nent of this idea. According to him, believers in Jesus as Chri.it 
were at first united only by a spiritual nexus; but before long 
there was an inc\ntable attempt to bind together all putative 
believers in an external organization, which eventually claimcJ 
to be the true Church of God, thus corrupting the pure spiritu- 
ality of the Gospel. The other opinion postulates a completely 
organized society, existing from the beginning and continuing, 
not indeed without changes, but in consistent development through 
subsequent ages. In reply to Sohm, Hamack stated thi.s with 
much exaggeration, asserting that the Church began with an 
“abundant and elaborate equipment,” and even with a “legal code 
of complicated structure. 

The truth seems to lie in a synthesis of the ideal and the actua 
contained in these extremes. Lightfoot constructed such a syn- 
thesis in his essay on The Christian Ministry, What di.sciplcsmp 
meant was a spiritual union with the risen Christ, but tW® 
was held to be mediated by the rite of baptism. Accordnig 
St. Paul, to be baptized was to “put on Christ,” (Gai- :! ,i 
Those who thus “live by the Spirit” must also “wsJk by the Spi 
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(Gal- V. as)* this Sj^tual walkmg was strictly controlkd by 
^ Apostles, who ruled the several Churches in a most per- 
emptory manner, “So ordain 1 in all the Churches” (I. Cor. vii 17) 
says St. Paul about the conduct of marriage. Their control se- 
cured some measure of uniformity; “We have no such custom 
neither the Churches of God” (I. Cor. ri. 16) was sufficient reason 
for repressing an innovation. To keep things in order they visited 
the Churches, personally or by delegates, and in case of need 
wrote directive letters. In a striking metaphor they are to the 
Church as the foundation to a house (Eph. ii. 20^ and this can- 
not refer only to the original preaching of the Twelve, for St. 
Paul cerUinly included Barnabas and himself. Thus the Aposto- 
laic extended as the Church extended, and was in the way oi 
becoming a permanent institution. Of the interior order of the 
local Churches we know at least the existence of Presbyters, some 
of whom were called Motcowoi or overseers. Details must be 
treated elsewhere. The Church of the first age, therefore, cer- 
tainly had an official equipment and some rules of conduct, but 
probably nothing so elaborate as Harnack supposed. Nor was this 
equipment alien to the spiritual character of the Church, for 
every function depended on a special gift of the Spirit, however 
mediated (I. Cor. xii.; Eph. iv.). (See Ministry, The Chris- 
tian; Eucharist.) 

For 30 years after St. Paul’s latest epistle we are left without 
information. The First Epistle of Clement supplies nothing new, 
but 20 years later the Epistles of Ignatius show a development. 
The five Churches in Asia which he addresses are equipped with 
a hierarchy of deacons and presbyters under a chief who bears 
the old title of kirLoKoiros (bishop) but no longer as a subordinate; 
he appears to execute in that one Church all the functions of an 
apostle. It is a disputed question whether his office has grown out 
of the presbyterate or is a continuation of the aposLolate. If he 
were invariably attached to a single city, the former theory would 
be strengthened; but it is not so, for Ignatius calls himself **bishop 
of Syria,” and some years later a single bishop is found serving 
the whole of Gaul north of the Narbonensian province, a truly 
apostolic charge. The system of city-bishops became general 
within the Roman empire, but in northern Europe and elsewhere 
the system of regionary bishops has always prevailed from the 
earliest times. 

In Ignatius we find the important word “Catholic” describing 
the whole Church as distinct from local Churches. It is evi- 
dently a current term. He relates the bishop to a local Church as 
Jesus Christ to the Catholic Church (Smyrn. viii. 2). But in the 
Martyrium Polycarpi, some years later, the Church of Smyrna 
is called Catholic, perhaps as locally representing the whole. The 
word afterwards takes on a much larger content, indicating ad- 
hesion to the Christian religion as a whole, in contrast with the 
particularities of heresy, and so can be appUed even to individual 
persons. 

The First Reasoned Theory^The 3rd century presents to 
us for the first time in its history a reasoned Iheo^ of the 
Church in the writings of St. Cyprian. He bases it on the 
episcopate, which he entirely identifies with the apostolate. 
Bishops are appointed by Christ himself, as the Apostles were, 
though the divine appointment is mediated by consecration, and 
e\’en by some elements of popular election. The episcopate is 
oue, and he illustrates its unity by terms borrowed from the Ro- 
juan law of corporations. Nevertheless in each single place there 
is a single bishop who represents the whole, and of that place 
iBose inhabitants who co mmuni cate with the bishop, and none 
dsc. are in the communion of the Catholic Church. He has been 
Rcnerally followed, except in two particulars. He maintained: 
(1) that all bishops are precisely equal in authority, and (2) that 
1 uiihop is responsible only to God, and can be removed from his 
place, as he was appointed, only by God. The latter contention 
confronted, in bis own practice, by the obvious difficulty of 
ascertaining when the Divine judgment has fallen. A solution 
soon found in the obvious inferiority of a single bishop 
a council of bishops, which could therefore depose him. The 
^ of Paul of Samosata settled this. Ircnacus had already noted 
Especial weight of authority (potefUiorprmcipalitas)eMnrUdby 
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the bishop of Rome, and tins was eqioally true of the other great 
capital cities, Alexandria and Antioch; Constantinople was after- 
wards added next to Rome, and the honorary addition of the re- 
stored Jerusalem completed the system of the patriarchates 
which dominated the Church in the eastern half of the Roman 
empire from Italy to the Euphrates. In the same part of the em- 
pire there was a similar aggrandisement of the bishop seated in the 
metropolis of each province, who presided over a manageable 
council of comprovincial bishops, and acquired a commanding 
influence in their appointment; a system which with some differ- 
ences, was gradually extended westward, and into the countries 
beyond the empire. 

Such is the working system of the Catholic Church, evolved 
from elements which we can discern in the first age. From the 5th 
century onward it has been complicated by claims made for the 
Church of Rome based on the promise of the Keys to St. Peter in 
Matt. zvi. 19. This requires separate treatment. It has been 
complicated also by obstinate schisms. Donatism in Africa was 
a passing trouble. Such also was the Arianism of the Goths, which 
for three centuries delayed the settlement of the Church in the 
new nations carved out of the Western empire. More permanent 
has been the separation, much more racial than theological, of 
Nestorians and Monophysites in the East from the orthodoxy of 
Constantinople. A succession of temporary quarrels between 
Constantinople and Rome led to the great breach of 1054 still 
continuing. (See Papacy.) 

In the 16th century the Reformation shattered the unity of the 
Western Church, contrary to the intention of the promoters, who 
aimed at reforming the whole Church “in head and members.” 
The predestinarianism alike of Luther and of Calvin brought 
in the theory of the Invisible Church mentioned above, reducing 
the hierarchy to the level of a not indispensable expedient. Luther, 
regarding the Visible Church in this light, gave the chief control 
of it to the civil magistracy, in which he was followed or preceded 
by the Swiss Reformers and by those of the middle Rhine. Calvin 
established at Geneva a system of Presbytery, modelled on indi- 
cations drawn from the Pauline Epistles and the Acts, acting in 
close connection with the magistracy and this was carried by his 
disciple, Theodore Beza, to the Reformed of France, in complete 
independence of a hostile State. The Genevan model was extended 
to the Netherlands, and the independent Presbytery of Beza 
was planted in Scotland by John Knox, to be afterwards per- 
fected by Andrew Melville. This Presb3rterianism followed with 
some exaggeration the lines of the Cyprianic episcopacy, while 
dropping the title of bishop, with all the associations which had 
gathered round it. In the Scandinavian countries the historic epis- 
copate was retained by the reformers, and in England the organ- 
ized administration connected with it also remained almost intact 
The doctrinal aspects of the Reformation do not concern us here. 
(See Reformation.) 

English Puritanism began as a demand for further reformation 
on the Swiss model, and with Thomas Cartwright took the form 
of an assertion of the Divine right of Presbyterianism, but a 
native development became much more important. Robert 
Browne, and aher him Henry Barrow, deduced from the doctrine 
of the Invisible Church their conception of the “gathered Church,” 
a group of believers voluntarily associated in complete independ- 
ence, which they declared to be the only true Visible Church of the 
New Testament. This Independency, dominant during the crisis 
of the Civil War, survived its political failures, and remains, with 
various modifications, one of the chief factors in the Protestantism 
of English-speaking countries, where a “Church” is usually taken 
to be such an association, whether in its original form of a single 
congregation or in a close-knit and extensive system like those 
of the various Methodist connections. These developments will 
be found severally treated elsewhere. In their mutual antagonisms 
the idea of the Christian Church as a whole has been almost lost 
sight of, but it has recently revived in more friendly discussion, 
and is found to be firmly rooted in history. 

Bibudorapht.— Hort, The Christian Ecclesla: LUtfoot, The 
Christian Ministry: Sohm, Wesen md Vrsprmg des Katholbdsmm: 
Hnwuirk, Enstekvngund Entwickelung der Kirchenfasstmg, etc. (Enc. 
tans, by Pogioii, The ComaUuHon and Law of the cimdt iS 
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First Two Centuries ) ; Lindsay, The Church and the Ministry in the 
Early Centuries; Gore, The Church and the Ministry (cd. 1919) ; 
Swete, Essays on the Early History of the Church and the Ministry, 
by Various Writers; Lacey, The One Body and the One Spirit. 

(T. A. L.) 

B. THE CHURCH BUILDING 

It is generally held that the Church, when established as part 
of the organization of the Roman Empire, adopted for its build- 
ings the plan of the secular basilica, and the name basilican has 
been given to the plan consisting of a long hall or nave with 
aisles, and with a projecting semicircular apse at the end opposite 
the main entrance. It should be remembered that the secular 
basilica followed no stereotyped form of plan, and that other 
milucnces may have combined to determine the plan assumed 
by the Christian church fabric. Further, although the term 
basilica was very commonly applied to early Christian churches, 
it was by no means confined to aisled buildings, but was also 
used of simpler structures. The internal arrangement of the 
apse, however, closely re.sembled that of the apse of the basilican 
law-court. The altar, on the chord of the apse, took the place 
of the altar on which oaths were taken by deponents: the seats 
of the bishop and clergy, ranged behind it, corresi;)onded to those 
of the secular magistrates. The cancelli or screen, which divided 
the tribunal from the body of the court, became the barrier 
between the congregation and the sacred rites, and gave its 
name to the chancel of the church. 

Circular Plan,^ — ^An alternative plan to that of the long 
aisled nave was the circular or polygonal plan, radiating from a 
central point, of which the most famous example is the church 
of San Vitale at Ravenna. This had its origin in the plan of the 
Christian baptistery, which was symbolically derived from the 
centralized plans of funeral monuments. The centralized church- 
plan, ho^yever, was provided with an encircling aisle or ambula- 
tory, above which was a tribune or gallery, and with a chancel 
for the altar. Thus the fundamental characteristic of the Chris- 
tian church-plan is its divi.sion into the nave for the worshipfiers 
and the chancel for the altar and clergy. Covering the main 
entrance to the nave there was frequently a narthex or vestibule, 
originally used by catechumens or by penitents excluded from 
participation in the holy mysteries. In the earliest churches the 
chancel was at the west end of the building, and the celebrant 
at the altar faced the congregation, but eventually the cu.stom 
of placing the chancel at the east end of the church, which first 
appears in the basilicas of Ravenna prevailed, the celebrant still 
facing eastward. Beneath the altar there was often a cnq>t, the 
martyrium or confessio, so called from its traditional identity 
with the place of death or burial of the saint to whom the church 
was dedicated. The choir of singers was accommodated on the 
altar platform on either side of which were the ambones or pul- 
pits from which the epistle and gospel were read. 

In the larger Romanesque churches of western Europe, the 
aisled nave was practically universal, and the problem of cover- 
ing these long structures with vaults of stone produced the char- 
acteristic art of the middle ages. Towers rose at the west ends 
of the aisles, and the erection of a tower on piers and arches 
between nave and chancel led to the development of the transept 
or cross-arm for purposes of abutment. It was, however, at the 
east end of the church that the principal development of plan 
took place. An aisled presbytery was interposed between the 
apse and the nave, and the aisles were in many instances con- 
tinued round the apse, forming an ambulatory with a ring of 
chapels opening eastward from it. This arrangement, dictated 
by the requirements of processions and by the need of additional 
altars, became the regular plan of the French Gothic church, 
producing those magnificent chevets of apse and chapels which 
are the greatest^ masterpieces of mediaeval art. The process of 
enlargement and rebuilding, which attained its height in the thir- 
teenth century, was due to the necessity of a larger ritual space 
and to the multiplication of endowments for masses. The east 
arms of churches were reconstructed on a large scale. Behind 
the altar in many churches rose the shrine of the local saint, 
the object of Ililgrimag^.:s which enriched the church and its 


fabric. A Lady chapel, where the mass of the Blessed Virgin 
celebrated daily, was often the most prominent of the chapels 
at the east end of the church, though its po.sition on the plan 
varied. The transepts had their eastern aisles of chapels, and the 
spaces between the buttresses of the nave were utilised for the 
same purpose. 

The Small Parish Church, usually an aisleless structure with 
nave and chancel, and with western or central tower, also under- 
went enlargement as local needs demanded. The nave was aisled* 
the chancel was lengthened; chapels were added at various points 
in the plan, which sometimes became extremely complex. Such 
enlargements and additions did not imply growth of population 
and the consequent need of a larger area for worshippers. Their 
cause was local anxiety to contribute to the pious work of church- 
building, and, where the means of benefactors allowed, to pro- 
vide altars at which masses, maintained by their endowmonts, 
could be celebrated for the health of their souls. In certain dis- 
tricts church-building was encouraged by agricultural or com- 
mercial prosperity, by the existence of gilds which vied with 
one another in founding chantries, and by abundance of good 
local material and ease or cheapness of carriage. The architectural 
history of parish churches was much affected by the division of 
resi>onsibility for cost between the rector, who met the repairs 
of the chancel, and the parishioners, who maintained the rest 
of the building by their contributions to the fabric fund qr 
“works,” under the administration of the church wardens, the 
custodes fabricae or operis. 

It is often stated that the church architecture of the middle 
ages was dictated by an elaborate scheme of religious symbolism. 
While symbolical ideas entered into the adoption of certain types 
of plan, as in the transference, already mentioned, of the mauso- 
leum plan to the baptistery, experience shows that the lay rnason.s 
who usually carried out the work of building were guided by 
practical considerations, structural and ritual, whose free and 
natural expression would have been fettered by adherence to 
artificial rules of symbolism. Anomalies or deviations from regu- 
larity of plan, for which deep significances have been sought, 
can generally be assigned to errors of setting-out or to imperfeci 
workman.ship. The beauty and nobility of mediaeval church 
architecture is the result of the perfectly natural and unaffected 
response of the builders to the necessities of construction and to 
the immediate demands of the religious cult for which they 
laboured. 

Artistic Development. — In some later mediaeval churches 
especially those of friars, wide naves were provided for preaching 
purposes. Usually the interior of the church was broken up by 
the screens which enclosed the chapels in the aisles and beneath 
the arches. Between the nave and chancel was the screen, Ihc 
western counterpart, with open tracery in its panels, of the 
closed iconostasis of the Eastern Church: above it was the l»)ft 
or gallery and the beam on which stood the crucifix. In cathedral 
and collegiate churches the screen was habitually a solid erec- 
tion of stone, shutting off the choir sITrvices from the nave; 
while in monastic churches, including several of the English 
cathedrals, there were two transverse screens, the choir-screen 
with its pulpitum or loft to the east, and the rood-screen a bay 
or two west of it. As the middle ages advJinced, with the growth 
of specialization in various departments of church fittings, the 
church became more and more the frame and setting for works 
of art in stone, marble, alabaster, wood and stained glass. From 
the beginning colour played a large part in internal effect, as in 
the mosaic incrustation of early Christian churches. Rough walls 
were plastered and pictures or patterns painted on the dry sur- 
face or in fresco. The window-openings were filled with stained 
glass; pigments were lavishly employed on ceilings, on the sur- 
face of piers and vaults, and on furniture. In such prodigality 
of colour the mediaeval mind found the fullest satisfaction of its 
religious ideals. By the contemplation of the works of art tna 
filled his church, Suger, the great abbot of Saint-Denis, tells us 
that he felt himself lifted in spirit from the world to a purer 
clime; and in Italy and Flanders the art of painting grew to per- 
fection in the decoration of church walls and altars. 
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The Renaissativeii — ^In countries which embraced the Reforma- 
tion, the work of church-building was checked. The prime motive 
which up to that time had prompted the rebuilding or extension 
of so many churches was gone and existing buildings fully met 
I he requirements of reformed worship. But in any case the Gothic 
art of the middle ages was already disappearing before the revival 
of classic art which had its birth in Italy. The ruthlcssness which 
mediaeval artists had shown to the work of their predecessors was 
pursued by the architects of the Renaissance, who thought nothing 
of sweeping away great historic monuments like St. Peter’s at 
Ki»nie to make way for buildings in Iheir new style. At the same 
rime, while this implied a change in methods of construction and 
clivoration, those methods were adapted to the traditional Chris- 
tian church plan, and the combination of classical architecture with 
mediaeval traditions of planning and design is nowhere more clearly 
seen than in St. Paul’s Cathedral and in other churches designed 
1 a Wren and the English architects who followed in his foot- 
si eps. While the church plan, during the period of Renaissance 
iiiil Lienee, underwent some simplification, and the idea of the 
l.jrire auditorium or hall of worship superseded the practice of 
the middle ages and survived in the churches of the Gothic 
i.Mval, it still retained the fundamental character of the plan 
, hich had approved itself as suitable for the needs of the early 
ujrch and had reached its highest development in conformity 
ill the requirements of mediaeval ritual. (A. H. T.) 

Rfxic.ioits and Memorial Architecture. 

CHURCH AND STATE. The relation of Church and 
Stale ill England, conveniently summed up in the word “estah- 
lislinient,'’ is curiou.sly complicated, including elements of great 
iiuiiqiiity and arrangements made as recently as the year 1919. 
The antiquary, the historian, the lawyer, and the ecclesiastic 
iiiid ample materials for their several studies in the Church of 
KhuL'ind as by law cslabli.shed. W'ith the partial exception of 
M\e(ien. England was the only country in which the Roforma- 
iii?n did not involve an almost complete breach with the system 
ol I he mediaeval t.'hurch. The main lines of the existing ecclesi- 
riNiical .system arc mediaeval — the hierarchy, the parochial sys- 
trm, the convocations, the pre.scncc of the archbishops and 
l)isla»ps in the House of Lords, the canon law in so far as it 
\\A perpetuated by the legislation of Henry VlTL, and the 
rulesiastical courts. The Reformation effected a threefold 
(li.mgi* — social, doctrinal and constitutional. By the abolition 
Ol the monasteries, and the coiiliscation of the monastic prop- 
erly, the spiritual estate was weakened and impoverished: by 
changes in doctrine and di.scipline the Church of England 
:ih:mcloned the distinctive beliefs and devotions of mediaeval 
( liri.siianity; and by the acceptance of the royal supremacy, it 
rn»i only repudiated the authority of the Roman po|)c, but re- 
u'A'cd the status and constitution of an independent national 
Church. Since the 16th century the acceptance of the policy of 
religious toleration by the State, and the evolution of deraoc- 
raiy, have affected importantly the system of the Established 
Chunh. The growth of nonconformity, the expansion of the 
insular kingdom into the British empire, the secularisation of 
1‘arliament, and the development of denominational self-asscr- 
hon within the Church itself have all affected the existing 
relations of Church and State in England. Establishment in its 
present form may be conveniently con.sidercd under five heads, 
vix., the royal supremacy, the authority of parliament, the 
i*ccU*siastical courts, patronage, the tenure of the ancient 
cndjiwments. 

The Royal Supremacy. Henry VIII. forced the convo- 
cations to recognize his “headship” of the Church of England, 
mitigated the unquestionable innovation by the pretence 
Jhat he was but vindicating and restoring to the Crown the author- 
in ecclesiastical matters which was inherent in the monarchy 
W divine right, and had been recognized in practice until the 
usurpation of the Roman popes had obscured and superseded it. 
The revolutionary statutes which abolished the papal authority, 
severed the national Church from the larger ecclesiastical 
system of which it had hitherto formed part, adopted a de- 
murely constitutional tone, emiAasizing the ancient independence 


and imperial self-sufficiency of the realm under its monarch. 
Thus the Restraint of Appeals, a.d. 1533, begins: 

Where by divers sundry old authentic histories and chronicles it 
is manifestly declared and expressed, that this realm of England is 
an empire, and so hath been accepted in the world, governed by one 
supreme head and king, having the dignity and royal estate of the 
imperial crown of the same, unto whom a body politic, compact of 
all sorts and degrees of people, divided in terms, and by names of 
spiritualty and temporalty, be bounden and ought to bear, next to 
God, a natural and humble obedience, etc. 

That the royal authority over the Church in England had been 
very great in the past, and that the power of the popes had grown 
to exorbitant proportions in the pwiriod immediately preceding the 
Reformation, were unquestionable facts, and they gave plausibility 
to a contention which wms, none the less, essentially untrue. The 
supremacy which the royal headship implied was a new thing in 
Christendom, and had no real precedents in history. It owed its 
origin to the novel conditions of the age. and its form to the 
masterful de.spot "who arrogated it to himself. The functions with- 
drawn from the poi>c were accumulated on the monarch. Henry 
VIII., uniting in his own hands the pdenitucle of power both civil 
and spiritual, became in Bishop Stubbs’s notable phrase, “the pope, 
the whole pop)e, and something more than the i)opc.” {Lectures on 
Mediaeval and Modern History, p. 30T.) So monstrous a claim 
could not be maintained. Under Elizabeth the royal supremacy 
was defined and delimited, and the much debated title, “head of the 
Church,” was laid aside. Article XXXVII., which still binds the 
English clergy, claims for the sovereign “that only prerogative, 
which we sec to have been given alivays to all godly Princes in 
holy Scriptures by God himself; that is, that they should rule 
all estates and degrees committed to their charge by God, whether 
they be Ecclesiastical or Temporal, and restrain with the civil 
sword the stubborn and evildoers.” The Article adds that “the 
Bishop of Rome hath no jurisdiction in this Realm of England.” 
So long as the royal supremacy was exercised by a sovereign who 
was himself a Christian man this definition served well enough: 
but the development of the Engli.sh constitution from the prac- 
tical autocracy of the Tudor sovereigns to the limited monarchy 
of their latest successors, has had its effect on the ecclesiastical 
system, and raised some formidable questions, of which the answer 
is not yet apparent. 

Parliament. — ^The legislative authority of the mediaeval 
Church had been “spiritual,” In the last resort the Church in Eng- 
land was governed by the canons of general councils and by the 
decretals of the popes. These controlled the action of the provin- 
cial convocations, w'hirh held the status of subordinate legislatures. 
The abolition of extra-national authorities, papal and conciliar, 
left nothing but the convocations of Canterbury and York in exist- 
ence. In these circumstances the king and parliament may be said 
to have taken over the legislative functions of the pope and the 
general council. The Church of England before the Restoration 
was governed by ordinances and statutes. Church and nation were 
identified, at first practically, and then theoretically. The identi- 
fication was defended with impressive eloquence by Hooker (d. 
1600) and became the assumption of the English establishment. 
The convocations continued to legislate under the severe limi- 
tations imposed by 25 Henry VIII. cap, 19. (The Submission of 
the Clergy and Restraint of Appeals, 1534), and the mediaeval 
canon lavr retained under the same act a carefully restricted 
authority, but the right of parliament to legislate for the national 
Church even in “spiritual” matters was asserted and acted upon. 
The right was grounded on the Christian character of parliament, 
and on its essential function. Only by recognizing the legislative 
supremacy of parliament could the unity of the church-nation be 
secured. The 17 th century witnessed the triumph of constitu- 
tional government, and the beginning of religious toleration. 
Legislative authority once shared between king and parliament 
became vested in parliament alone. The national Church was no 
longer governed partly by royal ordinance. James II.’s claim to the 
dispensing power was disallowed. While, however, the Act of 
Settlement (1701), provided that “whosoever shall hereafter come 
to the possession of this Crown shall join in communion with the 
Church of England, as by law estaWshed,” it did not provide 
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against the danger implicit in a change in the religious character 
of parliament. The danger of Roman Catholic members was 
indeed guarded against by the Test act (1673); but 45 Presby- 
terians were admitted by the Act of Union with Scotland, a.d. 
1707, and in the course of the 19th century parliament was opened 
to Nonconformists, Roman Catholics, Jews, and nonbelievers of 
every description. Parliament, thus frankly divorced from an 
ecclesiastical character, retained its ecclesiastical functions un- 
altered. The anomaly was apparent and increasingly resented as 
the Church of England, waking from the deep slumbers of the 
18th centur>% felt and acted as a spiritual society. The influence 
of the Oxford movement tended powerfully in the same direction. 
In 1852 the convocations, which had been suspended for T35 
years, again were permitted to function. Parliament teased to be 
the sole organ of ecclesiastical legislation and henceforth found 
its action conditioned by the constitutional rights of a clerical 
legislature, subordinate indeed, but as ancient as itself, and within 
its own sphere as independent. Nor was this all. While parlia- 
ment became patently unqualified for ecclesiastical legislation, its 
secular task, ever waxing with the expansion of the empire, and 
the complexity of social life, required its undivided concern. 
Urgent ecclesiastical reforms were postponed for no better rea.son 
than the congestion of parliamentary business. Accordingly the 
demand for better legislative machinery became general, and, in 
the general reconstruction of the national system which followed 
World War I, was met by the Enabling act (1919). A new body, 
the national assembly, was created consisting of three ‘"houses" — 
the diocesan bishops, the members of both convocations and 
elected laity. To this body legislative authority, subject to the 
veto of cither house of parliament, was given. Measures affecting 
the Church of England passed by the national assembly, certified 
as constitutional by an ecclesiastical committee created for the 
purpose, and approved by both bouses of parliament, were to 
have the force of statutes on receiving the royal as.sent. The con- 
stitution of the national as.scmbly both reserved unaltered “the 
powers belonging to the convocations of the provinces of Canter- 
bury and York or of any House thereof,” and prohibited the 
assembly from ""exercising any power or performing any function 
distinctively belonging to the bishops in right of iheir episcopal 
office.” 

This devolution of legislative power by parliament to the 
assembly did not destroy the right of parliament to make laws 
for the Church of England, but rendered the exercise of that 
right abnormal and imf}robable. The right of a spiritual society 
to be truly autonomous in spiritual matters is obviously patient 
of large secular control in other directions: but the line between 
spiritual and secular is not always easy to trace, and the inter- 
mingling of secular and ecclesiastical interests in an anciently Christian 
community is extremely dose. The Enabling act, however, carries the 
possibility of future trouble. In twice rejecting the Prayer Book meas- 
ure (T927 and 1Q28) the house of commons hiis precipitated a conflict 
on a plainly spiritual issue, which must affect gravely the Establishment 
itself and may even bring about its destruction. 

The Ecclesiastical Courts. — The unique character of the English 
Reformation as at once conservative and revolutionary is nowhere 
better exhibited than in the ecclesiastical courts. They are the pro- 
vincial and diocesan courts of the mediaeval church, but they are held 
in the king’s name, the law they administer is the king’s ccciesia.stica] 
law, and they are subject to the appellant authority of the king’s privy 
coundi. The modern system has departed in some important respects 
from that which the Reformation created. It is much more nakedly 
secular, for the study of canon law having practically ceased, and the 
race of canonists having died out, there was left no effective check on 
the secularizing tendency of the lawyers, who of old time cherished a 
professional dislike of the ecdesla.stical jurisdiction, and sought after 
a simplification of the legal system which paid little heed to tradition 
and the claims of the ^‘spiritualty.” In the course of time, notably 
during the 19th century the limits of ecdesisistical jurisdiction have 
been greatly contracted by the withdrawal of suits relating to wills, 
marriage and tithes. Acts of parliament are administered in the ec- 
clesiastical courts, not any more the mediaeval canon law, save where 
this has acquired statutory force from the provisional legislation of 
Henry VIII. The ecc 1 csia.stical judges arc laymen and they acknowl- 
edge the supreme appellant authority of the judicial committee of the 
privy council. This progrcs.sive secularization of the church’s legal sys- 
tem did not provoke resentment until, largely as a con.scqucncc of the 
Oxford movement, the ecclesiastical courts had to deal with suits af- 
fecting the interpretation of rubrics and doctrinal standards. That such 


.subjects, affecting the worship and belief of churchmen, should be 
handled by secular lawyers, who might not even themselves be Chris 
tians, offended the new sense of ecclesiastical independence and did 
violence to the religious conscience of many devout persons. The courU 
were denounced as “Erastian,” and a disposition manifested itself to 
repudiate iheir authority. This disposition has certainly been stren;;th 
ened by the course of national pohtic.s. A breach has opened between 
the general sentiment of English churchmen and the settled policy of 
the state in the matters of religious education and the marriage law 
which is not likely to be cIo.sed, and which tends to create an attitudj 
of apprehension and suspicion not favourable to the easy working of 
the establishment. A commission charged to make recommendations 
for the reform of the ecclesiastical courts was appointed by the na- 
tional assembly and issued its report. The general discontenl with the 
existing courts, and the widely extended disposition to ignore tlieiv 
verdicts, add an clement of special embarrassment to the problem of 
maintaining discipline in the church. 

Patronage.- No part of the establishment is more distinctive, and 
none more pcjrplexing than “patronage,” that Is the process i»y which 
clergymen are appointed to office. It presents a curious blending oi 
ancient and modern elements. The higher ecclesiaistics — ^bishops, deans 
some canons and many incumbents -arc appointed by the crown on 
the nomination of the prime minister. In the case of the ancient sec«. 
the mediaeval process Is .still followed, viz., congi d^etire to the dcmi and 
chapter accompanied by letters missive containing the name of the pir- 
son whom they are desired to elect, confirmation by the archbishop, con- 
secration, homage, and enthronement in the cathedral. In the rase ot 
modern sees which have no cathedral chapters, the bishop Is appointed 
by letters patent. Two archbishops and 24 bishops sit in parliament 
the archbishops and the bishops of London, Durham and Winchester lu 
right of their secs, the other bishops by seniority of their consecration 
The incumbents arc nominated to the bishop of the diocese b> palnMis. 
who are cither public (the lord chancellor, the bishops, colleges, tlu* 
deans and chapters and other ecclesiastics holding patronage l>y title oi 
their benefices) or private. The bishop has a limited power of refu.dm; 
institution, but, in the absence of disqualification duly proved, he must 
institute and induct the patron’s nominee to the bentfice. ThL ^ys(em 
Is criticized as providing no adequate protection of parishioners against 
unsuitable appointments, and various projects for amending it have been 
advanced; but it is generally allowed that patronage, although anoma- 
lou.s in theory does not work badly, and there is no agreeme^it as to a 
satisfactory substitute. The sy.slem is closely bound up with the method 
by which the parochial clergy arc remunerated. The parish is also a 
benefice, and the incumbent posses.ses a life tenure of the endowment 
attached to it. This also Is much objected to by reformers, but it does 
not lack apologists. Opinion, however, seems to be tending toward an 
age limit, which would remedy the principal fault of the existing sy^- 
tem, viz., the incompetence of aged and ailing clergymen. A recent 
measure securing a modest pension at the age of 70 has laid the founda- 
tion fur further reforms. 

Tenure of the Ancient Endowments.— The Church of Kug- 
land is an endowed church, and, if it were disestablished, its claim to 
retain possession of the ancient endowments would certainly be di^ 
allowed. These endowments — fabrics, tithe.s, glebes, investments -arr 
held by a multitude of corporations, sole and aggregate, on a ^ervia 
tenure, which is slated in the statutes which prescribe the functions ui 
the bishops and clergy. Disestablishment would involve the dissolu- 
tion of all the.se corporations. Such property as might be left to the 
disestablished church would be held under conditions which the Ad oi 
Disestablishment and Disendowment would create. It is the tenure 
of the endowments which forms now the mo.st important aspect of the 
English establishment, and the prospect of their partial or total loss 
constitutes the weightiest of all arguments against disestablishment. 
Statesmen shrink from the grievous social and economic disturbance 
which disendowment would involve. Churchmen dread the loss of thi- 
material resources which maintain throughout the country the minis 
trations of religion. Neither the reluctance of the first nor the appre- 
hensions of the last could avert the catastrophe if a breach between 
Church and State on a point of religious principle were to take place 
and prove incapable of remedy. 

SCOTLAND 

If the establishment in England is the most complicated, tjiat in 
Scotland is the simplest which Christendom includes. In Scotland a 
“dean sweep” of the mediaeval system was effected.^ The Church wju 
cquippc'd with a new polity and in the course of hi,story acquired a 
unprecedented independence. Its constitution as set out in the 
of Scotland Act, 1921, exhibits the model of “a free Church m a ir 
State,” such as Cavour projected in the middle of the X9th 
3ni Article “declaratory of the Constitution of the Church of Scotia 
in Matters Spiritual” runs thus; , t j Tpcus 

This Church, as part of the Universal Church wherein the Lord jc- 
Christ has appointed a government in the hands of Church on 
bearers, receives from Him, its Divine King and Head, and froi" . 
alone, the right and power subject to no ci>^ authority to ‘*^8***' 
to adjudicate finally, in all matters of doctrine, wor^p, goven • 
and discipline in the Church, including the right to determine ai 9 
tions concerning membership and office in the Church, the consii 
and membership of its Courts, and the mode of election 01 us 
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))earcn and to define the boundaries of the spheres of labour of its 
ministers and other office-bearers. Recognition by civil authority of 
the separate and independent government and jurisdiction of this 
Church in matters spirituali in whatever manner such recognition be 
fj^nressed) does not in any way affect the character of this government 
(md jurisdiction da derived from the Divine Head of the Church alone, 
or Kive to the civil authority any right of interference with the pro- 
coi'dinRs or judgments of the Church within the sphere of its spiritual 
government and jurisdiction. 

Partly, this unique independence may be ascribed to the presby- 
lerian polity which, while magnifying the ministry, gave comparatively 
Utile importance to any section of it. There was nothing in Scotland 
parallel in political function to the episcopate in England. Partly, the 
^iphasizing of ecclesiastical independence has grown from the union 
of the kingdoms, at first personal and then, since 1707, parliamentary 
also. When the centre of national government had been removed to 
London, and Scottish business became a comparatively subordinate ele- 
nunt in British politics, the Chui^ of Scotland ceased to move the 
an^ious concern^ of statesmen, while it acquired in the popular regard 
an f\'cr greater importance as the principal, almost the only surviving, 
witnvs.s of an independent Scottish nationality. In more recent times, 
m Si'otland as elsewhere, the secularization of society has deprived all 
i(clt’.siastica 1 concerns of much of their former importance. The at- 
ti ud.'inrc of the king’s commissioner at the annual meeting of the gen- 
er:il assembly, and the appointment of a number of presbyterian min- 
iui rs as royal chaplains, form the chief tokens of that connection with 
iht State which is the core of establishment. The State exercises no 
control over legislation, or eccle.siastical courts or patronage. Establish- 
nu-nt in Scotland has no practical importance, though unquestionably 
it's ;rntimcnta] value as a solemn recognition of national Christianity is 
.Mill ureat, and its abolition would be regretted by many, probably by 
ino^t. Scottish citizens. 

the united STATES AND THE BRITISH DOMINIONS 

Save in Great Britain, there Is no established Church throughout 
thi' KtiplUh -speaking communities, though the relations of the Churches 
to the State are everywhere friendly. Bryce’s description of the situa- 
tion ill the United States holds good throughout the British Dominions: 

rht' legal position of a Christian church Is in the United States simply 
that of a voluntary as-sociation, or group of associations, corporate or 
unincorporatc, um'icr the ordinary law. There is no such thing as a 
fIK(i:iI ecclesiastical law ; all questions, not only of property but of 
churfh discipline and jurisdiction, arc, if brought before the courts of 
llu' iaiid, dealt with as questions of contract; and the court, where it 
U (ihliged to examine a question of theology, as for instance whether a 
ck‘ri:\ man has advanced opinions inconsistent with any creed or form- 
ula to which he has bound himself— for it will prefer, if possible, to 
leave .such matters to the proper ecclesiastical authority— will treat the 
point as one of pure legal interpretation, neither assuming to itself 
theological knowledge, nor suffering considerations of policy to in- 
Ur\enc. 

Religious bodies are in so far the objects of special favour that 
their property is in most States exempt from taxation; and this is 


If desired, with itinerant evangelbts who hold simple missions without 
charge and distribute literature. Each van missioner has a clerical 
<*ad^^^.” Missions arc also held in prisons and workhouses, at the 
invitation of the authorities. In 1888 (before the similar work of the 
Salvation Army was inaugurated) the Church Army established labour 
homes in London and elsewhere, with the object of giving a **fre8h 
start in life” to the outcast and destitute. The Army has lodging 
homes, employment bureaus, cheap food depots, old clothes depart- 
ment, dispensary and a number of other social works. There is also an 
extensive emigration system under which carefully tested men and fam- 
ilies of good character, chiefly of the unemployed class, are placed in per- 
manent employment in Canada through the agency of the local clergy. 

See Carlile, art. “Church Army” in Hasting’s Encyclopaedia of 
Religion and Ethics; Rowan, Wilson Carlile and the Church Army; 
The Church Army Review, and other publications of Headquarters. 

CHURCH ASSEMBLY: see Canon Law: Canon Law in 
England and in the Anglican Communion; Convocation; and 
England, The Church of. 

CHURCH COUNCIL: see Council and Church History. 
CHURCHES OP CHRIST. The Churches of Christ are 
the conservative wing of the U.S. religious movement which be- 
gan with the work of Thomas Campbell, a Presbyterian minister. 
In the Declaration and Address (i8oq), Campbell stated the 
principle that “where the Scriptures speak, we speak; where they 
are silent, we arc silent.’* He and his son, Alexander, hoped to 
lead all Christian denominations into a single body united by ad- 
herence to the New Testament, considered as the final authority 
in ail matters of church government and patterns of worship. 
The New Testament was to be treated as a religious constitution 
whose directions were to be minutely and literally followed. The 
Campbells seceded from the Presbyterian Church, and from 1813 
till 1830 the movement was nominally Baptist. From the Bap- 
tists came the practice of total immersion as the only acceptable 
type of baptism. But beginning as early as 1826 many of the fol- 
lowers of the Campbells withdrew from the Baptist connection 
and organized Disciple congregations. ( 5 ee Disciples of 
Christ.) These Disciples rejected all the historic creeds and 
the traditional dogmas, and many of them spoke of churches still 
using such creeds and dogmas as “man-made*’ in contrast with 
their own practice of following closely the text of the New Testa^ 
ment in polity, worship and organization. 

As early as 1906 the conservative group, which constituted 
about one-fourth the Disciples, came to be recognized as a sepa- 
rate body. This group thought that the larger group had per- 
mitted unscriptural practices to creep into the church. 

The Disciples and the Churches of Christ are congregational 
in their church government. They accept only two sacraments— 


rttoncilcd to theory by baptism by immersion and the Lord’s Supper, the communion 

n.or..l uB.nc.es, and diminish the expense incurred m respect of polu* celebrated each Sunday, or Lord’s Day, as they 

prefer to call it. Worship consists in reading the Bible and 
preaching, the observation of the Lord’s Supper as a memorial 
and not a sacrifice, the contribution of money to the Lord’s work, 
praying and singing without instrumental accompaniment. These 
conservatives objected to modernism, higher criticism of the 
Bible, missionary societies, mechanical instruments in worship 
services and acceptance of members from other church bodies 
w uiiiiLs AS vv» uuji^acaiiva ^ which do not practice immersion on confession of faith. They do 

potoess any importance or present any legal and consUtuUonal pro ^ems. fraternize with interdenominational agencies. The local 

For s,«cial relationships between Cburch and State in Eu;o~.(anU- churches, which are self-goveming, have tw. classes of ofiBcial^ 
clericalism, Kuliurkampj), see Anticlericausm ; France: Htstory; elders and deacons. Persons are admitted to the church when 
Uirmany: Mediaeval History, History from 1519 to 164S, etc. requirements are met: faith in Jesus Christ as the Son of 

CHURCH ARMY, an English religious organization, founded Qod, repentance from sin and baptism by immersion, 
in icS8.> by the Rev. Wilson Carlile (afterwards prebendary of St. About 80% of the Churches of Christ are in rural areas, and 
who banded together in an orderly anny of soldiers 


iiKvncies, 

ailminist ration. . , . v 

li would perhaps be true to say that there ls an informal establi^- 
ment of (Tiristianitv though not of the Churches. It is assumed that 
soncty Is Christian. Religious acts inaugurate the se^ons of the 
representative assemblies, and no public function would be considcrea 
complete without them. Undoubtedly this informal establishment^ by 
public opinion and social habit is menaced by the increasing seculanza- 
lioii of society, hut it is still strongly entrenched in the public sentiment 
of all FjiglLsh-spealdng communities. Establishment in the true sense 
b limitt'd to England and Scotland, and only in England does it 


and 

ti 

cunvinrcThiim tiiii"the ^ of tbe lowMt of 

Pwplp called for new and aggressive action on Ae part of tbe Cbuircb, 
•■wl that this work' wu most e«ectively done by teymen and woin« 
** the same class as those whom it was desired to touch. It is essenti^y 
• 'iiirkinB men’s gnd women’s mission to working P«opK.. ^ ™ 
work i-ri'w, a training Institution for evangeluts was started in^b^ 
W won moved (1886) to London where, in 

Marble An*, the headquarteta of the army are now eaU^^ 
WwltinR men are trained as evangeiisU airf .workmg worn® « ^on 
•?tcr.s. Officers and sisters are paid a limited sum for jmeir 
«!*"'/ by the vicar or by voluntaiy locjd 

"“saon and «-nip«T *»| F » vans circulate throughout the country pansnes, 


the greatest concentration is in Texas, Tennessee, Arkansas, 
Oklahoma, Alabama and Kentucky. Local churches maintain 
missionaries in Germany, the Netherlands, Belgium, France and 
other countries. There were about 12,000 churches in the United 
States, and outside the United States there were about 170 
churches at mid- 20th century. In the United States there were 
16 colleges controlled by members of the churches, 15 homes for 
the aged and orphans and 45 periodicals published by individual 
members. There were approximately 800,000 members. 

The title Church of Christ is used by other groups, including 
several old Congregational churches in New England. The title 
is frequently used by churches which belong to the Disciples and 
which have introduced practices regarded as unauthorized in 
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Scripture by the conservatives. (J. H, Cb.) 

Biuliography. — Earl Irwin West, The Search for the Ancient Order: 
ReMoraiion Movement, 1844-1^^06, 2 vol. (1949-50); John F. Rowc» 
A History of Reformatory Movements, loth ed. (1938); George A, 
Klingman, Church History for Busy People, 4th ed. (1943) ; L. G. 
Tomlinson, Churches of Today, 3rd ed. (1943). 

CHURCH HISTORY. In the following account of the his- 
torical evolution of the Church, the subject will be treated in three 
sections: — (A) The ancient Church to the beginning of the pon- 
tificate of Gregory the Great (a.d. 590); (B) The Church in the 
middle ages; (C) The modem Church. 

A. THE ANCIENT CHURCH 

The crucifixion of Jesus Christ resulted in the scattering of 
His followers, but within a short time they became convinced that 
He had risen from the dead, and would soon return to set up 
the expected Messianic kingdom, and so to accomplish the true 
work of the Messiah (c/. Acts i. 6 fl.). They were thus enabled 
to retain the belief in His Messiahship which His death had 
threatened to destroy permanently. This belief laid upon them the 
responsibility of bringing as many of their countrymen as pos- 
sible to recognize Him as Messiah, and to prepare themselves by 
repentance and righteousness for the coming kingdom (c/. Acts 
ii. 21, 38, iii. 19 et seq.). In Jerusalem the new movement had its 
centre, and the church established there is rightly known as the 
mother church of Christendom. The life of the early Jewish 
disciples, so far as can be judged from our very meagre sources, 
was very much the same as that of their fellows. They continued 
faithful to the established synagogue and temple worship (c/. 
Acts iii. i), and did not think of founding a new sect, or of sepa- 
rating from the household of Israel {cf. Acts x. 14, xv. 5, xxi. 21.) 
There is little evidence that their religious or ethical ideals 
differed in any marked degree from those of the more serious- 
minded among their countrymen, for the emphasis which they laid 
upon the need of righteousness was not at all uncommon. In their 
belief, however, in the Messiahship of Jesus, and their consequent 
assurance of the speedy establishment by Him of the Messianic 
kingdom, they stood alone. The first need of the hour, therefore, 
was to show that Jesus was the promised Messiah in spite of His 
crucifixion, a need that w’as met chiefly by testimony to the 
resurrection, which became the burden of the mess.ige of the 
early disciples to their fellow-countrymen {cf. Acts ii. 24 ff., iii, 
15 If., V. 31). It was this need which led also to the development 
of Messianic prophecy and the ultimate interpretation of the 
Jewish Bible as a Christian book (.vce Bible). The second need 
of the hour was to bring the nation to repentance and righteous- 
ness in order that the Kingdom might come {cf. Acts iii. 19). 

Its Early Difficulties. — Meanwhile the new movement spread 
quite naturally beyond the confines of Palestine and found adher- 
ents among the Jews of the dispersion. Among the Christians 
who did most to spread the gospel in the Gentile world was the 
apostle Paul, whose conversion was the greatest event in the his- 
tory of the early Church. In his hands Christianity became a new 
religion, fitted to meet the needs of all the world, and freed 
entirely of the local and national meaning which had hitherto 
attached to it. Paul saw in Jesus much more than the Jewish 
Messiah. He saw in Christ the divine Spirit, who had come down 
from heaven to transform the lives of men, all of whom are 
sinners. The Kingdom of which the early disciples were talk- 
ing was interpreted by Paul as righteousness and peace and joy 
in the Holy Ghost (Rom. xiv. 17), a new principle of living, not 
a Jewish State. But Paul taught also, on the basis of a religious 
expctienct and of a distinct theory of redemption, that the Chris- 
tian is freed from the obligation to observe the Jewish law. He 
thus did away with the fundamental distinction between Jews and 
Gentiles. The transformed spiritual life of the believer expresses 
itself not in the observance of Jewish law, but in love, purity and 
peace. This precipitated a very serious conflict, of which we learn 
something from the Epistle to the Galatians and the Book of Acts 
(xv. and xxii.). 

It was Christianity in its universal form which won its great vic- 
tories, and finally became permanently established in the Roman 
world. The a];^p^ which it made to that world was many-sided. 
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It was a time when men were awaking to the need of better and 
purer living. To all who felt this need Christianity offered high 
moral ideals, and a tremendous moral enthusiasm, in its devotion 
to a beloved leader, in its emphasis upon the ethical possibilities 
of the meanest, and in its faith in a future life of blessedness for 
the righteous. It was a time of great religious interest, when old 
cults were being revived and new were finding acceptance on all 
sides. Christianity, with its one God, and its promise of redemp. 
tion and a blessed immortality based upon divine revelation, met 
as no other contemporary faith did the awakening religious needs 
It was a time also of great social unrest. With its principle of 
Christian brotherhood, its emphasis upon the equality of all be- 
lievers in the sight of God, and its preaching of a new social 
order to be set up at the return of Christ, it appealed strongly 
to multitudes, particularly of the poorer classes. That it won a 
permanent success, and finally took possession of the Roman 
world, was due to its combination of appeals. 

Christianity was essentially a proselytizing religion, not con- 
tent to appeal simply to one class or race of people, and to be 
one among many faiths, but believing in the falsity or insufficiency 
of all others and eager to convert the whole world, but it did 
not win its victory without a struggle. Superstition, misunder- 
standing and hatred caused the Christians trouble for many g(*n. 
orations, and governmental repression they had to suffer orc^- 
sionally, as a result of popular disturbances. No systematic cffuik 
was made by the imperial authorities to put an end to the move- 
ment until the reign of Decius (250-251), whose policy of .sup- 
pression was followed by Diocletian (303 ff.) and continued for 
some years after his abdication. In spite of all opposition the 
Church steadily grew, until in 311 the emperor Galerius upon his 
death-bed granted it toleration; and in 313 the emperors Constan- 
tine and Licinius published the edict of Milan, proclaiming the 
principle of complete religious liberty, and making Christianity a 
legal religion in the full sense. 

Constantine, recognizing the growing strength of the Church 
and wishing to enlist the loyal support of the Christians, treated 
them wnth increasing favour, and finally was baptized upon his 
death-bed (337). Under his successors, except during the brief 
reign of Julian (361-363), when the effort was made to reinstate 
pKiganism in its former place of supremacy, the Church received 
growing support, until, under Theodosius the Great (379-395). 
orthodox Christianity, which stood upon the platform adopted at 
Nicaea in 325, was finally established as the sole official religion of 
the state, and heathen worship was put under the ban. The union 
between Church and State thus constituted continued unbroken 
in the East throughout the middle ages. The division of the 
Empire resulted finally in the division of the Church, which was 
practically complete by the end of the 6th century, but was 
made official and final only in 1054, and the Eastern and We.stcm 
halves, the Greek Catholic and the Roman Catholic Churches, 
went each its separate way. 

For long after the establishment of Christianity as the State 
religion, paganism continued strong, especially in the country dis- 
tricts, and in some parts of the world had more adherents than 
Christianity, but at length the latter became, at any rate nomi- 
nally, the faith of the whole Roman world. Meanwhile already 
before the 3rd century it went beyond the confines of the Empire 
in Asia, and by the end of the period was strong in Armenia, Per- 
sia, Arabia and even farther east. It reached the barbarians on 
the northern and western borders at an early day, and the Goths 
were already Christians of the Arian type before the great njigra- 
tions of the 4th century began. Other barbarians became ChrLs- 
tian, some in their own homes beyond the confines of the Empire, 
some within the Empire itself, so that when the hegemony of the 
West passed from the Romans to the barbarians the ^urch liven 
on. Thenceforth for centuries it was not only the chief religious, 
but also the chief civilizing, force at work in the Occident. 

The Christian Life^The most notable thing about the lu^ 
of the early Christians was their vivid sense of being a peop^ 
of God, called and set apart. They regarded themselves as sepa- 
rate from the rest of the world and bound together by 
ties: their citizenship was in heaven, not on earth {cf. ^ 
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20, and the epistle to Diognetus, c. 5), and the principles and laws 
];)y which they strove to govern themselves were from above: 
the present world was but temporary, their true life was in the 
future; Christ was soon to return, and the employments and 
labours and pleasures of this age were of small concern. The 
[relief that the Church was a supernatural institution found fur- 
ther expression in the conviction of the presence and power of 
the Holy Spirit, supposed to be manifest in various striking ways, 
in prophecy, speaking with tongues and miracle-working. In this 
idea Paul also shared, but he carried the matter farther than 
most of his contemporaries and saw in the Spirit the abiding 
power and ground of the Christian life. Not simply in extraordi- 
nary phenomena, but also in the everyday life of Christians, the 
Holy Spirit was present, and all the Christian graces were the 
fruits (cj. Gal. v. 22). A result of this belief was to give their 
\Wvs a peculiarly enthusiastic or inspirational character. Theirs 
v(*rc not the everyday experiences of ordinary men, but of men 
lifted out of themselves and transported into a higher sphere. 
With the passing of time the early enthusiasm waned, the expec- 
tation of the immediate return of Christ was widely given up, the 
conviction of the Spirit’s presence became less vivid, and the con- 
flic i with heresy in the 2nd century led to the substitution of 
olihiial control for the original freedom (see below). The late 2nd 
ciMitury movement known as Montanism was in essence a revolt 
against this growing secularization of the Church, but the move- 
ment failed, and the development against which it protested was 
onl> hastened. The Church as an institution now looked forward 
tn a king life upon earth and adjusted itself to the new situation, 
taking on largely the forms and customs of the world in which it 
lived. This did not mean that the Church ceased to regard itself 
a supernatural institution, but only that its supernatural char- 
acter was .shown in a different way; the early conviction of the 
eh:)Cntial difference between the life of this world and that of 
the n(‘xl lived on, and, as the Church became increasingly a world- 
toitution, found vent in monasticism, which was simply the 
eiiori to put into more consistent practice the other-worldly life, 
and to make more thoroughgoing work of the saving of one’s soul. 

There were Christian monks as early as the 3rd century, and 
before the end of the 4th mona.sticism (g.v,) was an established 
iibtiiuiion both in East and West. The monks and nuns were 
looki'd upon as the most consistent Christians, and were honoured 
aiYordingly. Those who did not adopt the monastic life endeav- 
oured on a lower plane and in a less perfect way to realize the 
cnrniiion ideal, and by means of penance to atone for the deficien- 
ciis in their performance. The existence of monasticism made it 
pnh^il)le at once to hold up a high moral standard before the 
World and to permit the ordinary Christian to be content with 
somoihing lower. With the growth of clerical sacerdotalism the 
hidicr standard was demanded also of the clergy, and the prin- 
ciple came to be generally recognized that they should live the 
monastic life so far as was consistent with their active duties in 
the world. The chief manifestation of this was clerical celibacy, 
wtiuh had become widespread already in the 4th century. Among 
ibc laiiy, on the other hand, the ideal of holiness found realiza- 
tion in the observance of the ordinary principles of morality 
recognized by the world at large, in attendance upon the means 
ot grace provided by the Church, in fasting at stated intervals, 
in t*s( hewing various popular employments and amusements, and 
m almsgiving and prayer. Christ's principle of love was widely 
mterpreted to mean chiefly love for- the Christian brotherhood, 
•tnd within that circle the virtues of hospitality, charity and help- 
fulness were widely exercised. 

Worship*— -The primitive belief in the immediate presence of 
Spirit affected the religious services of the Church. They were 
^carded in early days as occasions for the free exercise of spir- 
itUdl gitts. As a consequence the completest liberty was accorded 
‘f- 1 hrisiians to take such part as they chose, it being assumed 
ihfy did so only under the Spirit’s prompting. But the result 
Uii:-> freedom was confusion and discord, as is indicated by Paul s 
lipi.^tle to the Corinthians (see ch. xi., xiv.). This led to the 
1 '^I’fecUon of safeguards. Particular Christians were designated to 
I charge of the services, and orders of worship were framed 
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out of which grew ultimately elaborate liturgies (see Liturgy). 
The Lord’s Supper first took on a more stereotyped character, 
and prayers to be used in connection with it are found in the 
Didache (ch. ix., x.). There developed in the 3rd or 4th century 
what is known as the arcani disciplina, or secret discipline of the 
Church, involving concealment from the uninitiated and unholy 
of the more sacred parts of the Christian cult, such as baptism and 
the eucharist, with their various accompaniments, including the 
Creed and the Lord’s Prayer. The same interest led to the division 
of the services into two general parts, which became known ulti- 
mately as the missa catechumenorum and the missa fidelium , — 
that is, the more public service of prayer, praise and preaching 
open to all, including the catechumens or candidates for Church 
membership, and the private service for the administration of the 
eucharist, open only to full members of the Church in good and 
regular standing. Meanwhile, as the general service tended to grow 
more elaborate, the missa fidelium tended to take on the character 
of the current Greek mysteries (see Eucharist). Many of the 
terms in common use in them were employed in connection with 
the Christian rites, and many of the conceptions, particularly that 
of sharing in immortality by communion with deity, became an 
essential part of Christian doctrine. Thus the early idea of the 
services, as occasions for mutual edification through the inter- 
change of spiritual gifts, gave way in course of time to the theory 
that they consisted of sacred and mysterious rites by means of 
which communion with God is promoted. The emphasis accord- 
ingly came to be laid increasingly upon the formal side of wor- 
ship, and a value was given to the ceremonies as such, and their 
proper and correct performance by duly qualifled persons, f.e., 
ordained p>riests, wa.s all-important. / 

Doctrine.— Two tendencies appeared in the thought of the 
primitive Church, the one to regard Christianity as a law given 
by God for the government of men’s lives, with the promise of 
a blessed immortality as a reward for its observance; the other 
to view it as a means by which the corrupt and mortal nature of 
man is transformed, so that he becomes a spiritual and holy 
being. The latter tendency appeared first in the New Testament 
in Paul, and afterwards in the Gospel and 1st Epistle of John. 
The former found expression in most of our New Testament 
writing.s, in all of the apostolic fathers except Ignatius, and in 
the Apologists of the 2nd century. The two tendencies were not 
always mutually exclusive, but the one or the other was predomi- 
nant in every case. Towards the end of the 2nd century they 
were combined by Irenaeus, bishop of Lyons. To him salvation 
bears a double aspect, involving both release from the control 
of the devil and the transformation of man’s nature by the in- 
dwelling of the Divine. Only he is saved who on the one hand 
is forgiven at baptism and so released from the power of Satan, 
and then goes on to live in obedience to the divine law, and on 
the other hand receives in baptism the germ of a new spiritual 
nature and is progressively transformed by receiving the body and 
blood of the divine Christ in the eucharist. This double concep- 
tion of salvation and of the means thereto was handed down to 
the Church of subsequent generations and became fundamental 
in its thought. 

The twofold conception referred to had its influence also upon 
thought about Christ. The effect of the legal view of Christianity 
was to make Christ an agent of God in the revelation of the 
divine will and truth, and so a subordinate being between God 
and the world, the Logos of current Greek thought. The effect 
of the mystical conception was to identify Christ with God in 
order that by His incarnation the divine nature might be brought 
into union with humanity and the latter be transformed. In this 
case too a combination was effected, the idea of Christ as the 
incarnation of the Logos or Son of God being retained and yet 
His deity being preserved by the assertion of the deity of the 
Logos. The recognition of Christ as the incarnation of the Logos 
was practically universal before the close of the 3rd century, 
but His deity was still widely denied, and the Arian controversy 
which distracted the Church of the 4th century concerned the 
latter question. At the council of Nicaea in 325 the deity of 
Christ received official sanction and was given formulation in the 
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ori((inal Nicene Creed. Controversy continued for some time, but 
finally the Nicene decision was recognized both in East and West 
as the only orthodox faith. The deity of the Son was believed to 
carry with it that of the Spirit, who was associated with Father 
and Son in the baptismal formula and in the current symbols, 
and so the victory of the Nicene Christology meant the recogni- 
tion of the doctrine of the Trinity as a part of the orthodox faith. 

The assertion of the deity of the Son incarnate in Christ raised 
another problem which constituted the subject of dispute in the 
Christological controversies of the 4th and following centuries. 
What is the relation of the divine and human natures in Christ? 
At the council of Chalcedon in 451 it was declared that in the per- 
son of Christ are united two complete natures, divine and human, 
which retain after the union all their properties unchanged. This 
was supplemented at the 3rd council of Constantinople in 680 by 
the statement that each of the natures contains a will, so that 
Christ possesses two wills. The Western Church accepted the 
decisions of Nicaea, Chalcedon and Constantinople, and so the 
doctrines of the Trinity and of the two natures in Christ were 
handed down as orthodox dogma in West as well as East. 

Meanwhile in the Western Church the subject of sin and grace, 
and the relation of divine tind human activity in salvation, re- 
ceived special attention; and finally, at the 2nd council of Orange 
in 52Q, after both Pelagianism and semi-Pelagianism had been 
repudiated, a moderate form of Augustinianism was adopted, 
involving the theory that every man as a result of the Fall is in 
such a condition that he can take no steps in the direction of sal- 
vation until he has been renewed by the divine grace given in 
baptism, and that he cannot continue in the good thus begun 
except by the con.stant assistance of that grace, which is mediated 
only by the Catholic Church. This decision was confirmed by 
Boniface II., and became the accepted doctrine in the Western 
Church of the middle ages. 

Organization. — ^The origin and early development of ecclesi- 
astical organization are involved in obscurity. 

In the earliest days the Church was regarded as a divine insti- 
tution, ruled not by men but by the Holy Spirit. At the same time 
it was believed that the Spirit imparted different gifts to differ- 
ent believers, and each gift fitted its recipient for the |)erformance 
of some service, being intended not for his own good but for the 
good of his brethren (c/. i Cor. xii.; Eph. iv. ii). The chief of 
these was the gift of teaching, that is, of understanding and inter- 
preting to others the will and truth of God. Those who were 
endowed more largely than their fellows with this gift were com- 
monly known as apostles, prophets and teachers (cf. Acts xiii. i; 
I Cor. xii. 28; Eph. ii. 20, iii. 5, iv. ii). The apostles were travel- 
ling missionaries or evangelists; there were many of them in the 
primitive Church, and only gradually did the term come to be 
applied exclusively to the twelve and Paul. There is no sign that 
the apwstles, whether the twelve or others, held any official posi- 
tion in the Church: that they had a large measure of authority 
goes without saying, but it depended always upon their brethren’s 
recognition of their possession of the divine gift of apostleship, 
and the right of Churches or individuals to test their claims and 
to refuse to listen to them if they did not vindicate their divine 
call was everywhere recognized. Witness, for instance, Paul’s 
reference to false apostles in 2 Cor. xi. 13, and his efforts to estab- 
lish his own apostolic character to the satisfaction of the Corinthi- 
ans and Galatians (i Cor. ix. iff.; 2 Cor. x. 13; Gal. i. 8 ff.), and 
the reference in Rev. ii. 2 to the fact that the Church at Ephesus 
had tried certain men who claimed to be apostles and had found 
them false. 

Between the apostles, prophets and teachers no hard-and-fast 
lines can be drawn. The apostles were commonly missionary 
prophets, called permanently or temporarily to the special work 
of evangelization {cf. Acts xiii. i), while the teachers seem to 
have been distinguished both from apostles and prophets by the 
fart that their spiritual endowment was le.ss strildngly super- 
natural. The indcfinitencss of the boundaries between the three 
classes, and the free interchange of names, show how far they 
were from being definite offices or orders within the Church. 

But at an early day we find regular officers in this and that 
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local Church, and early in the and century the three permanent 
offices of bishop, presbyter and deacon existed at any rate in Asia 
Minor. Their rise was due principally to the necessity of admin- 
istering the charities of the Church, putting an end to disorder and 
confusion in the religious services, and disciplining offenders 
Regular officers within the local Churches gradually made their 
appearance, sometimes simply recognized as charged with re.spon- 
sibilities which they had already voluntarily assumed (c/. 1 Cor 
xvi. 15), sometimes appointed by an apostle or prophet or other 
specially inspired man {cf. Acts xiv. 23; Titus i. s; i Clement 
44), sometimes formally chosen by the congregation itself (cf. 
Acts vi.). These men naturally acquired more and more, as lime 
passed, the control and leadership of the Church in all its activi- 
ties, and out of what was in the beginning more or less informal 
and temporary grew fixed and permanent offices, the incumbents 
of which were recognized as having a right to rule over the Church, 
a right which once given could not lawfully be taken away unless 
they were unfaithful to their trust. Not continued endowment by 
the Spirit, but the possession of an ecclesiastical office now became 
the basis of authority. The earliest expression of this genuinely 
official principle is found in Clement’s Epistle to the Corinthians 
(ch. xliv.). 

The earliest distinct evidence of the organization of Churrnes 
under a single head is found in the Epistles of Ignatius of AniioAh. 
which date from the latter part of the reign of Trajan (c. ii6j. 
Ignatius bears witness to the presence in various Churches of .Asm 
Minor of a single bi.shop in control, with whom arc associated ai. 
his subordinates a number of elders and deacons. This form of 
organization ultimately l)ecame universal. Where there were one 
bishop and a number of presbyters and deacons in a church, the 
presbyters constituted the bishop’s council, and the deacons his 
assistants in the management of the finances and charities and in 
the conduct of the services. 

Meanwhile the rise and rapid spread of Gnosticism {q.v,) pro- 
duced a crisis in the Church of the 2nd century, and profoundly 
affected the ecclesiastical organization. The views of the (^nostiis. 
and of Marcion as well, seemed to the majority of Christians 
destructive of the gospel, and it was widely felt that they were loo 
dangerous to be tolerated. The original dependence upon the Spirit 
for light and guidance was inadequate. The men in question 
claimed to be Christians and to enjoy divine illumination as truly 
as anybody, and so other safeguards appeared necessary. It was 
in the effort to find such safeguards that steps were taken which 
finally resulted in the institution known as the Catholic C'hurch. 
The first of these steps was the recognition of the teaching of the 
apostles as the exclusive standard of Christian truth. Thi.s found 
expression in the formulation of our New Testament, and of an 
apostolic rule of faith, of which the old Roman symbol, the origi- 
nal of our present Apostles’ Creed, is one of the earliest examples. 
Over against the claims of the Gnostics that they had apostolic 
authority, either oral or written, for their preaching, were set 
these two standards, by which alone the y;>ostolic character of any 
doctrine was to be tested (cf. Irenaeus, Adversus Haereses. i. 10. 
iii. 3, 4; Tertullian, De Prescriptione Haereticorum). But these 
standards proved inadequate to the emergency, for it was possible, 
especially by the use of the allegorical method, to interpret them in 
more than one way, and their apostolic origin and authority were 
not everywhere admitted. In view of this difficulty, it was claimeu 
that the apostles had appointed the bishops as their successors, 
and that the latter were in possession of special divine grace 
enabling them to transmit and to interpret without error the 
teaching of the apostles committed to them. This is the famous , 
theory Imown as “apostolic succession.” The idea of the ajwsiolic 
appointment of church officers is as old as Clement of Rome, 
but the use of the theory to guarantee the apostolic character 0 
episcopal teaching was due to the exigencies of the Gnostic con- 
flict. Irenaeus {op. cit. iii. 3, iv. 26, 33, v. 20), Tertullian 1 ^ ' 

32) and Hippolytus {Philosophumena, bk. i., preface) are abo 
our earliest witnesses to it, and C3q>rian sets it forth quite rlca 
in his epistles. The Church was thus in possession not only 
authoritative apostolic doctrine, but also of a permanent . 
office, to which alone belonged the right to determine what 
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doctrine is. The combination of this idea with that of clerical 
sacerdotalism completed the Catholic theory of the Church and 
the clergy. Saving grace is recognized as apostolic grace, and the 
bishops as successors of the apostles become its sole transmitters. 
Bishops are therefore necessary to the very being of the Church, 
which without them is without the saving grace for the giving of 
which the Church exists (c/. C3rprian, Ep. 33, “ecclesia super cpis- 
copos constituitur”; 66, “ecclesia in episcopo”; also Ep, 59, 
and Oe unitate ecclesiae 17). 

These bishops were originally not diocesan but congregational, 
that is, each church, however small, had its own bishop. This is 
the organization testified to by Ignatius, and Cyprian’s insistence 
upon the bishop as necessary to the very existence of the Church 
seems to imply the same thing. Congregational episcopacy was the 
rule for a number of generations. But after the middle of the 3rd 
century diocesan episcopacy began to make its appearance here 
and there, and became common in the 4th century imder the 
influence of the general tendency toward centralization, the in- 
creasing power of city bishops, and the growing dignity of the 
episcopate (c/. canon 6 of the council of Sardica, and canon 57 
of the council of Laodicea; and see Harnack, Mission und Aus- 
breituns, pp. 319 seq.). This enlargement of the bishop’s parish 
and multiplication of the churches under his care led to a change 
in iho functions of the presbyteratc. So long as each church had 
its own bishop the presbyters constituted simply his council, but 
with the growth of diocesan episcopacy it became the custom to 
put each congregation under the care of a particular presbyter, 
who performed within it most of the pastoral duties formerly dis- 
charged by the bishop himself. The presbyters, however, were not 
indt'pendent officers. They were only representatives of the 
bishop, and the churches over which they were set were all a part 
ol iiis parish, so that the Cyprianic principle, that the bishop is 
necessary to the very being of the Church, held good of diocesan 
well as of congregational episcopacy. 

The belief in the unity of the entire Church had existed from the 
beginning. 'Though made up of widely scattered congregations, 
it was thought of as one body of Christ, one people of God. This 
idtal unity found expression in many ways. Intercommunication 
between the various Christian communities was very active. 
Christians upon a journey were always sure of a warm welcome 
and hospitable entertainment from their fellow-disciples. Mes- 
sengers and letters were sent freely from one church to another. 
Duiunicnts of various kinds, including gospels and apostolic 
t^)isiles, circulated widely. Thus in various ways the feeling of 
unity found expression, and the development of widely separated 
parts of Christendom conformed more or less closely to a com- 
mon type. It was due to agencies such as these that the scat- 
tered churches did not go each its own way and become ultimately 
separate and diverse institutions. But this general unity became 
oflicial, and expressed itself in organization, only with the rise of 
the conciliar and metropolitan systems. Already before the end 
of the 2nd century local synods were held in Asia Minor to deal 
with Montanism, and in the 3rd century provincial synods became 
common, and by the council of Nicaea (canon s) it was decreed 
that they should be held twice every year in every province. 
Larger synods representing the churches of a number of contigu- 
ous provinces also met frequently; for instance, in the early 4th 
century at Elvira, Anejra, Neo-Caesarea and Arles, the last 
representing the entire Western world. Such gatherings were spe- 
cially common during the great doctrinal controversies of the 4th 
century. In 325 the first general or oecumenical council, represent- 
ing theoretically the entire Christian Church, was held at Nicaea. 
Other councils of the first period now recognized as oecumenical 
the Church both East and West are Constantinople I. (381), 
Kphesus (431), Chalcedon (451), Constantinople II. (SS 3 )- All 
these were called by the emperor, and to their decisions he gave 
the force of law. Thus the character of the Church as a State 
institution voiced itself in them (see Council). 

"The theory that the bishops are successors of the apostles, and 
such the authoritative conservators and interpreters of apostolic 
i^th, involves of course the solidarity of the episcopate, and the 
Gumption that all bishops are in complete harmony and bear wit- 
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ness to the same body of doctrine. This assumption, however, has 
not alwa3^ been sustained by the facts. Serious disagreements 
even on important matters developed frequently. As a result the 
oecumenical council came into existence especially for the purpose 
of settling disputed questions of doctrine, and giving to the collec- 
tive episcopate the opportunity to express its voice in a final and 
official way. At the council of Nicaea, and at the oecumenical 
councils which followed, the idea of an infallible episcopate giving 
authoritative and permanent utterance to apostolic and therefore 
divine truth, found clear expression, and has been handed down 
as a part of the faith of the Catholic Church both East and West. 

Meanwhile the Roman episcopate developed into the papacy, 
which claimed supremacy over the entire Christian Church, and 
actually exercised it increasingly in the West from the 5th century 
on. This development was forwarded by Augustine, who in his 
famous work De civitate Dei identified the Church with the King- 
dom of God, and claimed that it was supreme over all the nations 
of the earth, which make up the civitas terrena or earthly state. 
Augustine’s theory was ultimately accepted everywhere in the 
West, and thus the Church of the middle ages was regarded not 
only as the sole ark of salvation, but also as the ultimate authority, 
moral, intellectual and political Upon this doctrine was built, not 
by Augustine himself but by others who came after him, the 
structure of the papacy, the bishop of Rome being finally recog- 
nized as the head under Christ of the civitas Deiy and so the 
supreme organ of divine authority on earth (see Papacy and 
Pope). 

B. THE CHRISTIAN CHURCH IN THE MIDDLE AGES 

The middle ages came into being at the time when the political 
structure of the world, based upon the conquests of Alexander 
the Great and the achievements of Julius Caesar, began to dis- 
integrate. They were present when the believers in Mohammed 
held sway in provinces which Alexander had brought under the 
influence of Hellenism; while the Lombards, the West Goths, the 
Franks and the Anglo-Saxons had established kingdoms in Italy, 
Spain, Gaul and Britain. 

The EasL — ^Ancient and mediaeval times were not separated 
by so deep a gulf in the East as in the West; for in the East the 
Empire continued to exist, although within narrow limits, until 
towards the end of the middle ages. Constantinople only fell in 
1453. Ecclesiastical Byzantinism is therefore not a product of 
the middle ages; it is the outcome of the development of the 
eastern half of the empire from the time of Constantine the Great. 
Imperial power extended equally over State and Church. 
Since the emperor ruled the Church there was no longer any 
question of independence for the bishops. 

The orthodoxy of the Eastern Church was also a result of the 
Church’s development after the time of Constantine. In the long 
strife over dogma the old belief of the Greeks in the value of 
knowledge had made itself felt, and this faith was not extinct in 
the Eastern Church. But the strife over dogma ended with the 7th 
century. After the termination of the Monothelite controversy 
(638-680), creed and doctrines were complete; it was only neces- 
sary to preserve them intact. Theology, therefore, now resolved 
itsdf into the collection and reproduction of the teaching of 
ancient authorities. The great dogmatist of the Eastern Church, 
John of Damascus (c. 699-753), who stood on the threshold of 
the middle ages, formulated clearly and precisely his working 
principle: to put forward nothing of his own, but to present the 
truth according to the authority of the Bible and of the Fathers 
of the Church. 

In the Eastern Church the religious interest concerned itself 
more keenly with the mystic rites of divine worship than with 
dogma. Here was more than knowledge; here were representations 
of a mystic sensuousness, solemn rites, which brought the faithful 
into immediate contact with the Divine, and guaranteed to them 
the reception of heavenly powers. We may gauge the energy with 
which the Greek intellect turned in this direction if we call to 
mind that the controversy about dogma was replaced by the 
controversy about images. This raged in the Eastern Church for 
more than a century (726-843), a^ only sank to rest •wbesk the 
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worship of images was unconditionally conceded. In this connec- 
tion the image was not looked upon merely as a symbol, but as 
the vehicle of the presence and power of that which it repre- 
sented. 

Consistent with this circle of ideas is the cultivation of re- 
ligious ext)eriencc. A beginning had been made, in the 5th century, 
by the Neo-platonic Christian who addressed his contemporaries 
under the mask of Dionysius the Areopagite. He is the first of a 
series of theological mystics which continued through every cen- 
tury of the middle ages. It is this striving after religious experi- 
ence that gives to the Oriental monasticism of the middle 

ages its peculiar character ; in it the old Hellenic ideal of the wise 
man who has no wants, a^rdpxcta, was from the first fused with 
the Christian conception of unreserved self-surrender to God as 
the highest aim and the highest good. 

The Eastern Church, then, throughout the middle ages, re- 
mained true in every particular to its ancient character. It did not 
develop as did the Western Church during this period, but room 
for expansion was found in the new nations which had sprung into 
existence since the beginning of the middle ages: the Bulgarians, 
the Serbians, and the multifarious peoples groufied under the name 
of Ru.ssians. One outcome of this expansion was the impossibility 
of continuing to share the life of the Western Church. Neither in 
the East nor in the West was a separation desired; but it was 
inevitable, since the lives of East and West were moving in 
different directions. 

Since the time when the church of eastern Syria had decided, in 
opposition to the church of the Empire, to cling to the ancient 
views of Syrian theologians — therefore also to the teaching and 
person of Nestorius — ^her relations wore broken off with the 
church in western Syria and in Greek and Latin countries; but 
the power of Nestorian Christianity was not thereby diminished. 
Separated from the West, it directed its energies towards the 
East, and here its nearest neighbour was the Persian church. The 
latter followed, almost without opposition, the impulse received 
from Syria; from the rule of the patriarch Babaeus (498-50.3) i*- 
may be considered definitely Nestorian. Thus there survived in 
mid-Asia a widely-scattered remnant, which, although out of 
touch with the ancient usages of Christian civilization, yet in no 
way lacked higher culture. Nestorian philosophers and medical 
practitioners became the teachers of the great Arabian natural 
philosophers of the middle ages, and the latter obtained their 
knowledge of Greek learning from Syriac translations of the 
works of Greek thinkers. 

Political conditions at the beginning of the middle ages fa- 
voured the Nestorian church, and the fact that the Arabs had 
conquered Syria, Palestine and Egypt, made it possible to exert 
an influence on the Christians in these countries. Of still more 
importance was the brisk commercial intercourse between central 
Asia and the countries of the Far East; for this led the Nes- 
torians into China. But with the consolidation of Mohammedan 
power the greater part of Nestorian Christendom was swallowed 
up by Islam, and only remnants of this once extensive church 
have survived until modern times. The middle ages were even 
more disastrous for Monophysite Christianity; in their case there 
w*as no alternation of rise and decline, and there is only a long 
period of gradual exhaustion to chronicle, alike in Syria and in 
Egypt. 

The West. — (i.) During the early middle ages the central 
fact in the history of the Church is the influence of the foundation 
of the Teutonic States. W’hile the Eastern Church was stereo- 
typing those peculiar characteristics which made her a thing apart, 
the Church of the West was brought face to face with the greatest 
revolution that Europe has ever experienced. At the end of the 
6th century all the provinces of the Empire had become inde- 
pendent kingdoms, in which conquerors of Germanic race formed 
the dominant nationality. This is the great fact which stands out 
at the beginning of the history of the Church in the middle ages. 
The continuity of the political history of Europe was violently 
interrupted by the Germanic invasion, but not that of the history 
of the Church. Creed and dogma, above all, remained unchanged. 
The doctrinal decisions of the ancient Church remained the inde- 
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structible canon of belief, and what the theologians of the ancient 
Church had taught was reverenced as beyond improvement. The 
entire form of divine worship remained therefore unaltered. Even 
where the Latin tongue was not understood by the people, the 
Church preserved it in the mass and in the administration of the 
sacraments, in her exorcisms and in her benedictions. The organ- 
ization of ecclesiastical offices; and the property and social status 
of the Church and of the hierarchy, remained unchanged. 

Nevertheless, the new conditions did exercise the strongest in* 
fluence upon the character of the Church. The churches of the 
Lombards, West Goths, Franks and Anglo-Saxons, all counted 
themselves parts of the Catholic Church ; but the Catholic Church 
had altered its condition; it lacked the power of organization 
and .split up into territorial churches. Under the Empire the 
oecumenical council had been looked upon as the highest repre- 
sentative organ of the Catholic Church; but the earlier centuries 
of the middle ages witnessed the convocation of no oecumenical 
councils. Under the Empire the bishop of Rome had posse.sscd in 
the Church an authority recognized and protected by the State; 
among the new territorial churches, respect for Rome and for the 
successor of Peter was not forgotten but had altered in churartcr; 
legal authority had become merely moral authority; its wicklrr 
could exhort, warn, advise, but could not command. The bishoi)s 
continued to meet in synods as before, but the councils becutne 
territorial s>mods; they were called together at irregular intervals 
by the king, and ^eir decisions obtained legal effect only by royal 
sanction. 

In the middle ages the civilizing task of the Church was first 
approached in England. Aldhelm (d. 709) and the Venerable 
Bede (d. 735) were the first scholars of the period. England was 
also the home of W'infrid Bonifatius (St. Boniface, d. r. 757), who, 
in co-operation with the bishops of Rome, began the reorganiza- 
tion of the Frankish church, which had fallen into confusion and 
decay during the political disorders of the last years of the Mero- 
vingians. It was Boniface, too, who, with the aid of numerous 
English priests, monks and nuns, introduced the literary culture 
of England into Germany. 

Charlemagne (d. 814) built on the foundations laid by St. 
Boniface. The importance of Charlemagne’s work, from the 
point of view of the Church, consists in his having led baik 
the Frankish Church to the fulfilment of her functions as a re- 
ligious and civilizing agent. This was the purpose of his ecclesia.'^ti- 
cal legislation. The principal means to this end taken by him was 
the raising of the status of the clergy. For the purpose of carrying 
out his ideas Charlemagne gathered round him the best intellect 
of Europe. None was more intimately associated with him than 
the Anglo-Saxon Alcuin (d. 804); but he was only one among 
many. Under this guidance theology flourished in the Frankish 
empire. It was as little original as that of Bede; for on the conti- 
nent, too, scholars were content to think what those of old had 
thought before them. But in so doing they did not only rept?at the 
old formulae; the ideas of the men of old sprang into new life. 
This is shown by the searching discussions to which the Adoption- 
ist controversy gave rise. At the same time, the controversy with 
the Eastern Church over the adoration of images shows that the 
younger Western theology felt itself equal, if not superior to the 
Greek. 

The second generation of Frankish theologians did not lag 
behind the first. Hrabanus of Fulda (who died archbishop of 
Mainz in 856) was in the range of his knowledge undoubtedly 
Alcuin’s superior. He was the first learned theologian produced 
by Germany. His disciple, Abbot Walafrid Strabo of Reichenau 
(d. 849), was the author of the Glossa Ordinaria, a work which 
formed the foundation of biblical exposition throughout the 
middle ages. France was still more richly provided with theo- 
logians in the gth century: her most prominent names are 
Hincmar, archbishop of Reims (d. 882), Bishop Prudentius m 
Troyes (d. 861), the monks Servatus Lupus (d. 862), Radbcn 
Paschasius (d. c. 860), and Ratramnus (d. after 868); and the 
last theologian who came into France from abroad, Johannes 
Scotus Erigena (d. e. 880). The real strength of Erigcna was m 
the field of speculative metaphysics; the controversy abou 
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predestination, which, in the 9th centuiy, Hincmar and Hrabanus 
fought out with the monk Gottschalk of Fulda, as well as the 
discussions that arose from the definition of the doctrine of 
transubstantiation by Radbert, enable us to gauge the intellectual 
energy with which theological problems were being handled. 

Charlemagne followed his father’s policy in carrying out his 
ecclesiastical measures in close association with the bishops of 
Rome. The relation was one of co-operation, without supremacy 
on either side. There were, indeed, forces tending in the contrary 
direction; and these were present in the Frankish cmpurc. Evi- 
dence of this is given by the canon law forgeries of the 9th cen- 
tury: especially the great collection of the Pseudo-lsidorian 
Decretals (see Decretals), the fundamental idea being that all 
lay control in ecclesiastical affairs is wrong. For the moment, how- 
ever, this party met with no success. Of more importance was 
the fact that at Rome the old conditions, the old claims, and the 
old law were unforgotten. For example, Nicholas I. (858-867) 
drew a picture of the divine right and unlimited power of the 
bishop of Rome, which anticipated all that the greatest of his 
successors were, centuries later, actually to effect. The time had 
not, however, yet come for the establishment of the papal world- 
dominion. For, while the power of Charlemagne’s successors was 
decaying, the papacy itself became involved in the confusion of the 
party strife of Italy and of the city of Rome, and was plunged in 
consequence into such an abyss of degradation (the so-called 
Purnocracy), that it was in danger of forfeiting every shred of its 
moral authority over Christendom. 

(ii.) During the central period of the Middle Ages the antago- 
nism between the German conception of ecclesiastical affairs and 
Roman views of ecclesiastical law found inevitable expression. 
This was most obvious in the matter of appointment to bishoprics. 
At Rome canonical election was alone regarded as lawful; in 
Germany, on the other hand, developments since the time of 
Charlemagne had led to the actual appointment of bishops being 
in the hands of the king, although the form of ecclesiastical elec- 
tion was preserved. 

The practice customary in Germany was finally transferred to 
Rome itself. The desperate position of the papacy in the zilh 
century obliged Henry HI. to intervene. When, in Dec. 1046, 
after three rival popes had been set aside, he nominated Suidgar, 
bishop of Bamberg, as bishop of Rome before all the people in 
St. Peter’s, the papacy was bestowed in the same way as a Ger- 
man bishopric ; and what had occurred in this case was to become 
the rule. By procuring the transference of the patriciate from the 
RoTnnn people to himself Henry assured his influence over the 
appointment of the popes, and accordingly also nominated the 
suiTfssors of Clement II. 

His intervention saved the papacy. For the popes nominated 
by him, Leo IX. in particular, were men of high character, who 
ttercised their office in a loftier spirit than their corrupt prede- 
cessors. They placed themselves at the head of the movement 
for CLTlesiastical reform. But it was not possible for the relation 
between Empire and Papacy to remain what Henry III. had 
made it. 

The original sources 'of this reform movement lay far back, 
the time of the Carolingians. It has been pointed out how 
Chiirlemagne pressed the monks into the service of his civiliring 
»iims; but he thereby alienated monasticism from its original 
ideals. These, however, had far too strong a hold upon the Roman 
^orld for a reaction against the new tendency to be long avoided. 
This reaction began with the reform of Benedict of Aniane (d. 
®2i), the aim of which was to bring the Benedictine order back 
lo the principles of its original rules. In the next century the 
ntovement acquired a fresh centre in the Burgundian mon- 
wtery of Cluny. A large number of the reformed monasteries 
^itached themselves to the congregation of Cluny, thus assuring 
influence of reformed monasticism upon the Church, and 
securing likewise its independence of the diocesan bidiops, since 
the abbot of Cluny was subordinate of the pope alone (raa^CLUNY, 
Bfnkdtctines, and MoNASTiasM). Everywhere the object was 
the same : the supreme obligation of the Rule, the renewal^ of 
*l*8ciplinc, and also the economic improvement of the monasteries. 
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The reform movement had originally no connection with 
ecclesiastical politics; but that came later when the leaders turned 
their attention to the abuses prevalent among the clergy, to the 
conditions obtaining in the Church in defiance of the ecclesiastical 
law. “Return to the canon law!” was now the battle-cry. The 
programme of reform thus included the freeing of the Church 
from the influence of the State, the recovery of her absolute con- 
trol over all her possessions, the liberty of the Church and of the 
hierarchy. 

As a result, the party of reform placed itself in opposition to 
those ecclesiastical conditions which had arisen since the con- 
version of the Teutonic peoples. It was, then, a fact pregnant 
with the most momentous consequences that Leo IX. attached 
himself to the party of reform. For, thanks to him and to the 
men he gathered round him (Hildebrand, Humbert and others), 
their principles were established in Rome, and the pope himself 
became the leader of ecclesiastical reform. But the carrying out 
of reforms led at once to dissensions with the civil power, the 
starting-point being the attack upon simony, this term covering 
all transferences by laymen of ecclesiastical offices or benefices, 
even though no money changed hands in the process. Thus the 
lord who handed over a living was a simonist, and so too was the 
king who invested a bishop. The Church at first concentrated 
her attack upon investiture. In 1059 the new system of papal 
election introduced by Nicholas II. (jce Conclave) ensured the 
occupation of the Holy See by a pope favourable to the party of 
reform; and in 1078 Gregory VII. issued his prohibition of lay 
investiture. In the years of conflict that followed Gregory looked 
far beyond this point; he set his aim ever higher, until, in the end, 
his idea was to concentrate all ecclesiastical power in the hands 
of the pope, and to raise the papacy to the dominion of the 
world. Thus was to be realized the old dream of Augustine : that 
of a Kingdom of God on earth under the rule of the Church. But 
it was not given to Gregory to reach this goal, and his successors 
had to return again to the strife over investiture; and the long 
struggle ended in a compromise by the Concordat of Worms 
(1122), the essential part of which was that the Empire accepted 
the canonical election of bishops, while the Church acknowledged 
that the bishop held his temporal rights from the Empire, and 
was therefore to he invested with them by a touch from the royal 
sceptre. A similar solution was arrived at in England. In France 
the demands of the Church were successful to the same degree as 
in England and Germany, but without any conflict. Thus the Ger- 
manic element in the law regarding appointment to bishoprics was 
eliminated. Somewhat later it disappeared also in the case of 
the churches of less importance, patronal rights over these being 
substituted for the former absolute ownership. The pontificate of 
Alexander III. (1159-81) decided this. 

The Teutonic peoples had been taking the lead in the expansion 
of Christianity; but the spirit of the Latin races now began to 
assert itself. Scholasticism, the new theology, had its home in the 
Latin countries. Reason as well as authority had been appealed 
to as the foundation of theology; but for the theologians of the 
9th and loth centuries, whose method had been merely that of 
re.statement, ratio and auctoritas were in perfect accord. Then 
Berengar of Tours (d. 1088) ventured to set up reason against au- 
thority; by reason the truth must be decided. This involved the 
question of the relation in theology of authority and reason, and 
of whether the theological method is authoritative or rational 
The.se questions Berengar could not .settle; he was ruined by 
his opposition to Radbert’s doctrine of transubstantiation. The 
Lombard Anselm (d. 1109), archbishop of Canterbury, was the 
first to deal with the subject. He took as his starting-point the 
traditional faith; but he was convinced that whoever has ex- 
perience of the truths of the faith would be able to understand 
them, by the exercise of his natural reason. 

It was a bold conception — too bold for the mediaeval w^orld, for 
which faith was primarily the obligation to believe. It was easy, 
therefore, to understand why An.selm’s method did not become 
the dominant one in theology. Not he, but the F renchman Abelard 
(d. 1142), was the creator of the scholastic method. Abelard, too, 
started from tradition; but be discovered that the statements of 
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the various authonties are very often in the relation of sic et 
non, yes and no. Upon this fact he based his pronouncement as 
to the function of theology: it must employ the dialectic method 
to reconcile the contradictions of tradition, and thus to shape the 
doctrines of the faith in accordance with reason. By teaching this 
method Abelard created the implements for the erection of the 
great theological systems of the schoolmen of the 12th and 13th 
centuries: Peter Lombard (d. 1160), Alexander of Hales (d. 
1245), Albertus Magnus (d. 1280) and Thomas Aquinas (d. 
1275). They adventured a complete exposition of Christian 
doctrine that should be altogether ecclesiastical and at the same 
time altogether rational. In so doing they set to work to complete 
the development of ecclesiastical dogma; the formulation of 
the Catholic doctrine of the Sacraments was the work of scholas- 
ticism. 

Canon law is the twin-sister of scholasticism. At the very time 
when Peter Lombard was shaping his Sentences, the monk Gratian 
of Bologna was making a new collection of laws. It was not only 
significant that in the Concordia discordantium canonutn ecclesias- 
tical laws, whether from authentic or forged sources, were gath- 
ered together without regard to the existing civil law; of even 
greater eventual importance was the fact that Gratian taught that 
the contradictions of the canon law were to be reconciled by the 
same method as that used by theology to reconcile the dis- 
crepancies of doctrinal tradition. Thus Gratian became the 
founder of the science of canon law, a science which, like the 
scholastic theology, was entirely ecclesiastical and entirely rational 
(see Canon Law). 

Like the new theology and the new science of law, the new 
monasticism was also rooted in Latin soil. The duty of the priest- 
monk is not only to work out his own salvation, but, by preaching 
and cure of souls, to labour for others. This was the dominant idea 
of the order of friars preachers founded in r2x6 by St. Dominic 
(.vce Dominic, Saint; Dominicans). It was also the basis of 
the order of friars minor, founded in 1210 (see Francis of Assisi, 
St. ; Franciscans). This alone would serve to indicate the remark- 
able deepening of the religious life that had taken place in the 
Latin countries. In the 12th century the most influential exponent 
of this new piety was Bernard (q-v,) of Clairvaux, who taught 
men to find God by leading them to Christ. Contemporary with 
him were Hugh of St. Victor (q.v.) and his pupil Richard of St. 
Victor (q.v.), both monks of the abbey of St. Victor at Paris, the 
aim of whose teaching was a mystical absorption of thought in 
the Godhead and the surrender of self to the Eternal Love. Under 
the influence of these ideas, in part purely Christian and in part 
Neoplatonic, piety gained in warmth and depth and became more 
personal; and though at first it flourished in the monasteries, and 
in those of the mendicant orders especially, it penetrated far be- 
yond them and influenced the laity ever3rwhere. The new piety did 
not set itself in opposition either to the hierarchy or to the insti- 
tutions of the Church, such as the sacraments and the discipline of 
penance, nor did it reject those foreign elements (asceticism, 
worship of saints and the like) which had passed of old time into 
Christianity from the ancient world. Its temper was not critical, 
but aggressively practical. 

All this meant a mighty exaltation of the Church, which ruled 
the minds of men as it had hardly ever done before. Nor was it 
possible that the position of the bishop of Rome, the supreme 
head of the Western Church, should remain unaffected by it. 
Two of the most powerful of the German emperors, Frederick 1 . 
and his son Henry VI., struggled to renew and to maintain the 
imperial supremacy over the papacy. But when at the peace of 
Venice (1177) Frederick recognized Alexander III. as pope, he 
relinquished the hope of carrying out his Italian policy; while 
Henry died at the early age of thirty-two (1197)* before his far- 
reaching schemes had been realized. 

The field was thus cleared for the full development of papal 
power. This had greatly increased since the Concordat of 
Worms, and reached its height under Innocent III. (1198-1216). 
Innocent believed himself to be the representative of God, and 
as such the supreme possessor of both spiritual and temporal 
power. He therefore claimed in both spheres the supreme 


administrative, legislative and judicial authority. The bishops 
described themselves as holding office “by grace of the Apostolic 
See,” for they administered their dioceses as plenipotentiaries of 
the pope; and even the criminal jurisdiction of the church (^ee 
Inquisition) became more and more concentrated in his hands. 
And just as he considered himself entitled to appoint to aii 
ecclesiastical offices, so also he invested the emperor with his em< 
pire and kings with their kingdoms. Not only did he despatch his 
decretals to the universities to form the basis of the teaching of 
the canon law and of the decisions founded upon it, but he con- 
sidered himself empowered to annul civil laws. Thus he annulled 
the Great Charter in 1215. Just as the Curia was the supreme 
court of appeal in ecclesiastical causes, so also the pope threatened 
disobedient princes with deposition, e.g., the emperor Otto IV. in 
1210, and John of England in 1212. But the papal claim to su- 
preme temporal authority proved impossible to maintain, although 
Innocent III. had apparently enforced it. The long struggle 
againstt Frederick II., carried on by Gregory IX. (1227-41) and 
Innocent IV. (1243-54), did not result in victory; no papal 
sentence, but only death itself, deprived the emperor of his 
dominions; and when Boniface VIII. (1294-1303), who gave the 
papal claims to universal dominion their classical form, quarrelled 
with Philip IV. of France about the extension of the royal power, 
he could not but perceive that the national monarchy had becoihe 
a force which it was impossible for the papacy to overcome. 

(iii.) At the close of the middle ages we come to a period 
of disintegration. While the Church was yet at the height of her 
power began the great revolution which was to end in the disrup- 
tion of t^t union between the Temporal and the Spiritual which, 
under her dominion, had characterized the life of the West. The 
Temporal now claimed its proper rights. The political power of 
the Empire, indeed, had been shattered; but this left all the more 
room for the vigorous development of national states, notably of 
France and England. At the same time intellectual life was en- 
riched by a wealth of fresh views and new ideas, partly the result 
of the busy intercourse with the East to which the Crusades had 
given the first impetus, and which had been strengthened and ex- 
tended by lively trade relations, partly of the revived study, 
eagerly pursued, of ancient philosophy and literature (see Renaj.s- 
sance). The life of the Church, moreover, was affected by the 
economic changes due to the rise of the power of money as 
opposed to the old economic system based upon land. 

The effects of these changes made themselves felt on all sides, 
in no case more strongly than in that of the papal claims to the 
supreme government of the world. Theoretically they were still 
unwaveringly asserted ; but after Boniface VIII. no pope seriously 
attempted to realize them; to do so had in fact become impossi- 
ble, for from the time of their residence at Avignon (tsos^l?) 
the popes were in a state of complete dependence upon the French 
crown. In France Philip IV. ’s jurists maintained that the tem- 
poral power was indci^endent of the spiritual. In Italy, a little 
later, Dante championed the divine right of the emperor (De 
Monorchia, 1311). In Germany, Marsiglio of Padua and Jean of 
Jandun, the literary allies of the emperor Louis IV., ventured 
to define anew the nature of the civil power from the standpoint 
of natural law, and to assert its absolute sovereignty (Defensor 
pads, c. 1352) ; while the Franciscan William of Occam (d. 1349) 
examined, also in Louis’ interests, into the nature of the relation 
between the two powers. He too concluded that the tem()orri 
power is independent of the spiritual, and is even justified in 
invading the sphere of the latter in cases of necessity. 

While these thoughts were filling men’s minds, opposition to 
the papal rule over the Church was also gaining continually m 
strength. The reasons for this were numerous, first among them 
being the abuses of the papal system of finance, which had to 
provide funds for the vast admuustrative machinery of the Corja. 
There was also the boundless abuse and arbitrary exercise of the 
right of ecclesiastical patronage; and further the ever-incrcasmg 
traffic in dispensations, the abuse of spiritual punishments 10^ 
worldly ends, and so forth. No means, however, existed of enlac- 
ing any remedy until the papal schism occurred in 13 78* 
schism as this, so intolerable to the ecclesiastical sense of w 
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middle ages, necessitated the discovery of some authority superior 
to the rival popes, and therefore able to put an end to their quar* 
rclling- General councils were now once more called to mind; 
but these were no longer conceived as mere advisory councils to 
the pope, but as the highest representative organ of the universal 
Church, and as such ranking above the pope, and competent to 
demand obedience even from him. The council of Constance 
(14J4-18) did actually put an end to the schism; but the reforms 
bepun at Constance and continued at Basel (1431-49) proved 
insuflicient. Above all, the attempt to set up the general council 
an ordinary institution of the Catholic Church failed; and 
the Roman papacy, restored at Constance, preserved its irrespon- 
sible and unlimited power over the government of the Church 
(Kt; Papacy; Constance, Council of; and Basel, Council of). 
Neither France nor Germany, however, was prepared to forgo the 
reforms passed by the council. France secured their validity, as 
far as she herself was concerned, by the Pragmatic Sanction of 
Bourges (July 7, I43ii); Germany followed with the Acceptation 
of Mainz (March 26, 1439). The theory of the papal supremacy 
held by the Curia was thus at least called in question. 

The antagonism of the opposition parties was even more 
pronounced. The tendencies which they represented had been 
present when the middle ages were yet at their height; but the 
papacy, while at the zenith of its power, had succeeded in crush- 
ing the attacks made upon the creed of the Church by its most 
dangerous foes, the dualistic Cathars (9.V.), Waldenses (q.v.) 
and kindred enthusiasts, who everywhere kept alive mistrust of 
the temporal power of the Church, of her priesthood and her 
hierarchy. In England the hierarchy was attacked by Wycliffe 
(d. 1384), its greatest op(X)ncnt before Luther. Starting from 
Augustine’s conception of the Church as the community of the 
elect, he protested against a church of wealth and power, a church 
that had become a political institution instead of a school of 
salvation; and against its head, the bishop of Rome. Wycliife’s 
ideas, conveyed to the continent, precipitated the outbreak of the 
Hussite storm in Bohemia (jee Huss; Wycliffe; Lollards). 
This was open opposition; but there was besides another opposing 
force which, though it raised no noise of controversy, was far 
morn widely severed from the views of the Church than either 
Wycliffe or Huss, namely the Renaissance, which began its reign 
in Italy during the 14th century. The Renaissance meant the 
emancipation of the secular world from the domination of the 
Church, and it contributed in no small measure to the rupture of 
the educated class with ecclesiastical tradition. Beauty of form 
alone wa.s at first sought, and found in the antique; but, with the 
form, the spirit of the classical attitude towards life was re- 
vived. The men of the Renaissance wished to enjoy the earth by 
means of secular education and culture, and an impassable gulf 
yavmed between their views of religion and morality and those of 
the Church. Theology could no longer provide a reconciliation. 
Since the time of Duns Scotus (d. 1308) theologians had been 
con.scious of the discrepancy between Aristotelianism and ecclesi- 
astical dogma. Faith in the infallibility of the scholastic system 
was thus shaken, and the system itself was destroyed by the re- 
vival of philosophic nominalism, which had been discredited in the 
nth century by the realism of the great schoolmen. It now 
found a courageous supporter in William of Occam, and through 
liim became widely accepted. But nominalism was powerless to 
inspire theology with new life; on the contrary, its mtervention 
only increased the inextricable tangle of the hairsplitting ques- 
tions with which theology busied itself. 

In the meantime the Roman claim to the supreme government 
of the Church was steadily maintained. In 1512 Julius II. called 
, together the 5th Lateran general council, which expressly recog- 
nized the subjection of the councils to the pope and also declared 
the constitution of Boniface VIII. {see above) valid in law. But 
the papacy that sought to win back its old position was no longer 
the same as of old. Eugenius IV. *s successor, Nicholas V. (1447* 
55), was the first of the Renaissance popes. Under his successors 
the views which prevailed at the secular courts of the Italian 
princes came likewise into play at the Curia: the papacy became 
^ Italian princedom. Innocent VI 1 I.» Alexander VI., Julius II. 
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were in many respects remarkable men, but they were scarcely 
affected by the convictions of the Christian faith. The terrible 
tragedy which was consummated on May 23, 1498, before the 
Palazzo Vecchio, in Florence, casts a lurid light upon the irrec- 
oncilable opposition in which the wearers of the papal dignity 
stood to mediaeval piety; for Savonarola was in every fibre a 
loyal son of the mediaeval Church. 

Twenty years after Savonarola’s death Luther made public his 
theses against indulgences. The Reformation which thus began 
brought the disintegrating process of the middle ages to an end, 
and at the same time divided Western Catholicism in two. Yet 
we may say that this was its salvation; for the struggle against 
Luther drove the papacy back to its ecclesiastical duties, and 
the council of Trent established mediaeval dogma as the doctrine 
of modem Catholicism in contradistinction to Protestantism. 

C. THE MODERN CHURCH 

The issue in 1564 of the canons of the council of Trent marks 
a very definite epoch in the history of the Christian Church. 
Up till that time, in spite of the schism of East and West and of 
innumerable heresies, the idea of the Church as Catholic, not only 
in its faith but in its organization, had been generally accepted. 
From this conception the Reformers had, at the outset, no inten- 
tion of departing. Their object had been to purify the Church of 
mediaeval accretions, and to restore the primitive model in the 
light of the new learning; the idea of rival “churches,” differing in 
their fundamental doctrines and in their principles of organization, 
existing side by side, was as abhorrent to them as to the most 
rigid partisan of Roman centralization. The actual divisions of 
IVestern Christendom arc the outcome, less of the purely religious 
influences of the Reformation period than of the political forces 
with which they were associated and confused. Thus over a great 
part of Europe the Catholic Church was split up into territorial 
or national churches, which, whatever the theoretical ties which 
bound them together, were in fact separate organizations, tending 
ever more and more to become isolated and self-contained units 
with no formal intercommunion, and, as the rivalry of nationalities 
grew, with increasingly little even of intercommunication. 

It was not, indeed, till the settlement of Westphalia in 1648, 
after the Thirty Years’ War, that this territorial division of 
Christendom became stereotyped, but the process had been going 
on for 100 years previously; in some States, as in England and 
Scotland, it had long been completed; in others, as in S. Germany, 
Bohemia and Poland, it was defeated by the political and mission- 
ary efforts of the Jesuits and other agents of the counter-Reforma- 
tion. In any case, it received a vast impetus from the action of 
the council of Trent. With the issue of the Tridcntine canons, all 
hope even of compromise between the “new” and the “old” re- 
ligions was definitely closed. Considered from the standpoint of 
the world outside, the Roman Church is, no less than the Protes- 
tant communities, merely one of the sects into which Western 
Christendom has been divided — ^the most important and wide- 
spread, it is true, but playing in the general life and thought of 
the world a part immeasurably less important than that filled by 
the Church before the Reformation, and one in no sense justifying 
her claim to be considered as the sole inheritor of the tradl^on of 
the pre-Reformation Church. 

If this be true of the Roman Catholic Church, it is still more 
so of the other great communities and confessions which emerged 
from the controversies of the Reformation. Of these the Anglican 
Church held most closely to the tradition of Catholic organization; 
but she has never made any higher claim than to be one of “the 
three branches of the Catholic Church,” a claim repudiated by 
Rome and never formally admitted by the Church of the East 
The Protestant churches established on the continent, even where 
— as in the case of the Lutherans— they approximate more closely 
than the official Anglican Church to Roman doctrine and practice, 
make no such claim. The Bible is for them the real source of 
authority in doctrine; their organization is part and parcel of 
that of the State. They are. in fact, the State in its religious 
aspect, and as such are territorial or national, not Catholic. This 
tendency has been common in the East also, where with the growth 
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of racial rivalries the Orthodox Church has split into a series of 
national churches, holding the same faith but independent as to 
organization. 

A yet further development, of comparatively recent growth, 
has been the formation of what are now commonly called in 
England the “free churches.” These represent a theory of the 
Church practically unknown to the Reformers, and only reached 
through the necessity for discovering a logical basis for the 
communities of conscientious dissidents from the established 
churches. According to this the Catholic Church is not a visibly 
organized body, but the sum of all “faithful people” throughout 
the world, who group themselves in churches modelled according 
to their convictions or needs. For the organization of these 
churches no divine sanction is claimed, though all are theoreti- 
cally modelled on the lines laid down in the Scriptures. It follows 
that, while in the traditional Church, with its claim to an un- 
broken descent from a divine original, the individual is subordi- 
nate to the Church, in the “free churches” the Church is in a cer- 
tain sense secondary to the individual. The believer may pass 
from one community to another without imperilling his spiritual 
life, or establish a new church without necessarily incurring the 
reproach of schism. From this theory, powerful in Great Britain 
and her colonies, supreme in the United States of America, has 
resulted an enormous multiplication of sects. 

Hence, from the period of the Reformation onward, no histori- 
cal account of the Christian Church as a whole, and considered as 
a definite institution, is possible. The stream of continuity has 
been broken, and divides into innumerable channels. The only 
possible synthesis is that of the Christianity common to all; as 
institutions, they are divided, though they possess many features 
in common. The history of the various branches of the Christian 
Church since the Reformation will therefore be found under their 
titles: Roman Catholic Church; England, The Church of; 
Presbyterian; Congregationalism; Methodism; and others. 
The references given under the titles Christianity, Heresy, and 
Reunion, Church, may be mentioned here also. 

The first real Church History was written by Eusebius of 
Caesarea in the early part of the 4th century. His work was con- 
tinued in the 5th century by Philostorgius, Socrates, Sozomen 
and Theodoret, and later by Evagrius, Theophanes and others. In 
the West the history of Eusebius was translated into Latin by 
Rufinus and continued to the end of the 4th century. In the 6th 
century Cassiodorus had a translation made of the histories of 
Socrates, Sozomen and Theodoret, and brought down to 518. It 
was called Historia Ecclesiastica Tripartita^ and during the mid- 
dle ages was the principal textbook of Church History in the West. 
During the 5th, 6th and following centuries numerous works were 
produced containing more or less ecclesiastical material: biog- 
raphies, chronicles, cloister annals and especially many local and 
territorial histories such as Gregory of Tours, History of the 
Franks^ and Bede’.s Ecclesiastical History of England, The Protes- 
tant Reformation led to a new development of historical writing. 
In 1559 and following years a number of Protestant scholars 
published the Magdeburg Centuries to prove the primitive char- 
acter of Protestantism, and were followed by Baronius {Armales 
Eccleshstici, 1588 ff.) on the Roman Catholic side. Both works 
became the model for many others. 

Church history began to be written in a genuinely scientific 
spirit in the i8th century under the leadership of Mosheim, whose 
most important work is his Institutiones Historiae Ecclesiasticae 
(1755), carried further through the new historical spirit 

of the 19th century in a series of works of which the most im- 
portant are those of Gieseler, Lehrbuch der Kirchengeschichte 
(1826 ff. Eng. tr. by H. B. Smith), with copious citations from the 
sources, and still valuable; Neander, AUgemeine Geschichte der 
ChristUchen Religion und Kirche (1825 ff., Eng. tr. by Torrey), 
with special stress on the religious side of the subject (cf. also 
Schaff, History of the Christian Church, 5th ed. 1889 ff.) ; Ferdi- 
nand Christian Baur of Tubingen {Das Christenthum und die 
christUche Kirche, 1853 ff ) whose many historical works were 
dominated by the principles of the Hegelian philosophy and ex- 
hibit both tl^ merits and defects of that school; and Albrecht 


Ritschl (Entstehung der alt kathottschen Kirche, 2nd ed. 1857) 
who broke away from the TQbingen school and built up new 
of view. Among many more recent books may be mentioned that 
of W. Moeller, Lehrbuch der Kirchengeschichte (1889 ff., 2nd cd 
by von Schuberth, 1898 ff., enlarged and improved), the translai 
tion of the latter being still the most useful textbook in English 
Many references to historical works on specific branches of the 
subject will be found in the relative articles. 

There are many editions of the works of the Fathers in the 
original, the most convenient, in spite of its defects, being that of 
J. P. Migne {Patrologia Graeca, 166 vols., Paris, 1857 ff.* 
Patrologia Latina, 221 vols., 1844 ff-)* Of modem critical editions 
besides those containing the works of one or another individual 
the best are the Berlin edition of the early Greek Fathers 
griechischen christUchen SchriftsteUer der ersten drei Jahrhun^ 
derte, 1S97 ff.), and the Vienna edition of the Latin Fathers 
{Corpus scriptorum ecclesiasticorum Lattnorum, 1867 ff.), both 
of first-rate importance. There is a convenient English translation 
of most of the writings of the ante-Nicene Fathers by Roberts and 
Donaldson {Ante-Nicene Christian Library, 25 vols., Edinburgh, 
1868 ff., American reprint, 9 vols., 1886 ff.). A continuation of it 
containing selected works of the Nicene and post-Nicene period 
was edited by Schaff and others under the title A Select Library 
of Nicene and post-Nicene Fathers (series i and 2; 28 vols 
Buffalo and N.Y., 1886 ff.). 

On early Christian literature, in addition to the works on Church 
history, see especially the monumental Geschichte der altchrhu 
lichen Litteratur bis Eusebius, by Harnack (1893 ff.). The brief 
Geschichte der altchristlichen Litteratur in den ersten drei 
Jahrhunderten, by G. Kruger (1895, English translation, 1897) is 
a very convenient summary. Bardenhewer’s Patrologie (1S94) 
and his Geschichte der altkirchUchen Litteratur (1902 ff.) should 
also be mentioned. Upon the spread of the CWch during the 
early centuries see especially Harnack, Mission und Ambreilunr, 
des Christenthums in den ersten drei Jahrhunderten, Eng. ir. 
The Mission and Expansion of Christianity (1907). An interest- 
ing parallel to the spread of Christianity in the Roman empire 
afforded by the contemporary Mithraism; see Cumont's Ls 
Mysthres de Mithra (1900, Eng. tr., 1903). See also Hatch, 
Influence of Greek Ideas and Usages upon the Christian Chunk, 
1890; Anrich, Das antike Mysterienwesen in seinem Einflms auf 
das Christentum, 1894, Wobbermin, ReligionsgeschichtUche Stii- 
dien zur Frage der Beeinflussung des Urchristentums durck das 
antike Mysterienwesen, 1896; and for the organization of the 
early church, Harnack, Mission und Ausbreitung des Christen’ 
thums, pp. 337 seq,, and to the same writer’s Texte und Unter- 
suchungen, ii. 5 (£^. tr. Sources of the Apostolic Canons, 1S95); 
Fulbert Cayr6, AA; Precis de Patralo^, French 1930, 1931; 
English 1936, Z94a (A. C. McG.; A Hk.; W« A F.; X.) 

CHURCHILL, CHARLES (Z731-Z764), EngliA poet and 
satirist, was bom in Westminster, in Feb. 1731. His father, a 
clergyman, destined his son for the Church, and Charles was 
ordained in 1756. He was married at the age of 18, but his 
married life was unhappy and in 1761 he separated from his wife. 
He had lived a poverty-stricken life until that year, when he 
published, anonymously and without advertisement, the Rosciad 
at the price of a shilling. This brilliant but merciless satire de- 
scribed one by one the faults and eccentricities of the leading 
actors and actresses of the London stage, David Garrick almost 
alone escaping censure. It lay but a few days unnoticed in the 
bookshops; it was soon taken up with enthusiasm and 
of its authorship publicly debated. It was attributed to Rone 
Lloyd, an amiable Welsh poet who, on Churchill’s acknowleOT 
the authorship, became his great friend. Churchill followed ^ | 
the Rosciad with the Apology, in which his strictures . 
peated and even Garrick was threatened. The actor sent j 
Lloyd an anxious and alarmed letter which flattered the poe 
showing the fear which he already inspired. More, perha^i 0 
than his new-found power, Churchill enjoyed the weritn w 
his poems brought him. He paid bis debts, n^c an allowan 
his wife and started on a career of loose living and dan 
dressing, which led, in 1763, after protests from his pansm 



CHURCHILL 68s 


and his bishop, to his being forced to resign his living. He de- 
fended in 1761 his method of life in a poem called Night, of 
which Smollett’s Critical Review said in Dec. 1761, not un- 
fairly, ‘This Night, like many others at this lime of* the year, 

IS very cold, long, dark and dirty.” With Sir Francis Dashwood 
and John Wilkes (y.v.) he drank wine in the globe at the top of 
West Wycombe church, and indulged in even loss seemly pranks; 
he may even have been one of the famous Mcdmenham monks. 

He became, in 1762, along with Lloyd, a close ally of Wilkes 
and assistant editor of the North Briton throughout its career, 
ai.si'iling its furious political campaign by rhymed satires which 
^ere almost equally feared: The Prophecy oj Famine (1763), an 
attack on Lord Bute and the Scots, an Epistle to William Hogarth 
(1763), a reply to Hogarth’s attack on Temple and Pitt; The 
UncUist (1763), an attack on Samuel Martin, M.P., who had 
attempted to kill Wilkes, and The Candidate (1764), an exposure 
of “Jemmy Twitcher,” Lord Sandwich, Wilkes’ chief enemy. His 
othir completed works are The Ghost, The Conference, The 
Author (176.1), The Farewell, Independence, The Times and 
Got ham (1764), of which the last is perhai)s the best. He died 
of .1 fever on a visit to Wilkes in exile at Boulogne on Nov. 4, 
1764. 

Churchill was elephantine in figure: he has drawn his own pic- 
ture in Independence : — 

Vast were his bones, his muscles twisted strong; 

face was short, but broader than 'twas long; 

His features, though by nature they were large, 
Contentment had contrived to overcharge, 

And bury meaning, .siive that we might spy 
Sense lowering in the penthouse of his eye; 

His arms were two twin oak*!; his legs so stout 
That they might bear a Manskm House about; 

Nor were they, look but at his body there, 

HeMgned by fate a much less weight to bear. 

(’liiirrhill excelled in invective and malicious portraiture, as of 
Warluirton, the pedantic and ambitious bishop of Gloucester: — 

Who was so proud, that should he meet 
The Twelve Apostles in the street, 

He'd turn his nose up at them all 
And shove his Saviour from the wall. 

{The Duellist.) 

In his lifetime he was grossly overpraised and his death was 
lanicnied as a privation eijual to the los.s of Hogarth. Since then 
hi* has .suffered an almost total eclipse. But he ])ossessrs great 
merits ; his English is clear and vigorous, his wit and talent for 
inveitivc are undoubted, and his poetic genius, of a Juvenalian 
iharacler. much above the average. But it requires a great knowl- 
cilm* ol iSth century politics and an equally great interest to a|>- 
pri'iiatc his merits, and for that reason he is never again likely 
to he widely read. 

Srr his Collected Poems, edited by W. Tookc with a biography 
and litters (1804), and re-edited by J. L. Hannay (1892), and the 
booU died under Wilkes, John. (R. W. P.) 

CHURCHILL, LORD RANDOLPH HENRY SPEN- 
CER (i84f)-i895), English statesman, third son of John, 7th 
duke of Marlborough, by Frances, daughter of the third mar- 
quess of Londonderry, was born at Blenheim palace, on Feb. 
13. 1849. He was educated at Eton and at Merton college, Ox- 
tunl. in 1874 be was elected to parliament in the Conservative 
interest for Woodstock. 

In KS78 he forced himself into public notice as the exjionent 
a sfK'cies of independent Conservati.sm. He directed a series 
nf furious attacks against some of the occupants of the front 
Ministerial bench. Sclater-Booth (afterwards ist Lord Basing), 
president of the Local Government Board, was a sfjecial object 
attack, and denounced as the “crowning dishonour to Tory 
principles.” In the new parliament of 1880, Churchill began to 
a more notable role. With the assistance of Sir Henry 
Jbummond Wolff, Sir John Gorst and occasionally of Arthur Bal- 
iotir, and one or two others, he constituted himself at once the 
^i^dacious opponent of the Liberal Administration and the un- 
sparing critic of the Conservative front bench. The “fourth 
as it was nicknamed, was effective in awakening the 


Opposition from the apathy which had fallen upon it after its 
defeat at the polls. Churchill roused the Con.servatives and gave 
them a fighting issue, by putting himself at the head of the 
resistance to Charles Bradlaugh, the member for Northampton, 
who, though an avowed atheist or agnostic, was prepared to take 
the parliamentary oath. He continued to play a conspicuous part 
throughout the parliament of 1880-85, dealing his blows with 
almost equal vigour at Gladstone and at the Conservative front 
bench, some of whose members, and particularly Sir Richard 
Cross and W. H. Smith, he assailed with extreme virulence. 

From the beginning of the Egy'ptian imbroglio Lord Randolph 
emphatically opposed almost every step taken by the Gov- 
ernment. He declared that the suppression of Arabi Pasha’s re- 
bellion was an error, and the restoration of the khedive's au- 
thority a crime. He was equally severe on the domestic policy 
of the Administration, and was particularly bitter in his criti- 
cism of the Kilmainham Treaty and the rapprochement between 
the Gladstonians and the Parnellitcs. It is true that for some 
time before the fall of the Liberals in 1885 he had considerably 
modified his attitude towards the Irish question, and was him- 
.sclf cultivating friendly relations with the Home Rule members, 
and even obtained from them the assistance of the Irish vote in 
the English constituencies in the general election. By this time 
he had definitely formulated the policy of progressive Con- 
servatism which was known as “Tory democracy.” He declared 
that the Conservatives ought to adopt, rather than oppose, re- 
forms of a popular character, and to challenge the claims of the 
Liberals to pose as the champions of the masses. His views were 
to a large extent accepted by the official Conservative leaders 
in the treatment of the Gladstonian Franchise bill of 1884. Lord 
Randolph insisted that the principle of the bill should be accepted 
by the Oppo.sition, and that resistance should be focussed upon 
the refusal of the Government to combine with it a scheme of 
redistribution. The prominent, and on the whole judicious and 
successful, part he played in the debates on these questions, still 
further increased his infiuence with the rank and file of the Con- 
servatives in the constituencies. At the same time he was ac- 
tively spreading the gospel of democratic Toryism in a series 
of platform campaigns. In 1883 and 1884 he invaded the Radi- 
cal stronghold of Birmingham itself, and in the latter year took 
part in a (Conservative garden party at Aston Manor, at which 
his opponents piaid him the compliment of raising a serious riot. 
He gave constant attention to the party organization, and was an 
active promoter and first member of the Primrose League, which 
owed its origin to the happy inspiration of one of his own “fourth 
party” colleagues. 

In 1884 the struggle between stationary and progressive Tory- 
hm ended in favour of the latter. At the conference of the Cen- 
tral Union of (Conservative Associations, Lord Randolph was 
nominated chairman, notwithstanding the strenuous opposition of 
the parliamentary leaders of the party. The split was averted by 
Lord Randolph's voluntary resignation; but the episode had con- 
firmed his title to a leading place in the Tory ranks. It was 
further strengthened by the prominent part he played in the 
events immediately preceding the fall of the Liberal Government 
in 1885; and when Childers's budget resolutions were defeated 
by the Conservatives, aided by about half the Pamellites, Lord 
Randolph Churchill's admirers were justified in proclaiming him 
to have been the “organizer of victory.” Owing to Lord Ran- 
dolph’s refusal to serve under Sir S. Northcote’s leadership, Lord 
Salisbury had great difficulty in forming a cabinet in June 1885. 
Finally a way out of the impasse was found by elevating North- 
cote to the peerage (as earl of Iddesleigh) and giving the leader- 
ship in the House of Commons to Sir M. Hicks Beach. Lord 
Randolph was given the India Office, where “the India Council 
would be a check on him.” {Letters of Queen Victoria, second 
series, vol. iii., p. 663.) During the few months of his tenure of 
this great post the young free-lance of Tory democracy attended 
to his departmental duties and mastered the complicated ques- 
tions of Indian administration. In the autumn election of 1885 
he contested Central Birmingham against Bright, and though 
defeated here, was at the same time returned by a very laife ma- 
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jority for South Paddington. In the Home Rule controvert, 
both in and out of parliament, Lord Randolph again bore a con- 
spicuous part. He was now the recognized Conservative cham- 
pion in the lower chamber, and when the second Salisbury Ad- 
ministration was formed after the general election of 1886 he 
became chancellor of the exchequer and leader of the House of 
Commons. His management of the House was on the whole suc- 
cessful, and was marked by tact, discretion and temper. But he 
had never really reconciled himself with some of his colleagues, 
and there was a good deal of friction in his relations with them, 
which ended with his sudden resignation on Dec. 20, 1S86. Vari- 
ous motives influenced him in taking this step; but the only 
ostensible cause was that put forward in his letter to Lord Salis- 
bury, read in the House of Commons on Jan. 27, in which he 
stated that his resignation was due to his inability, as chancellor 
of the exchequer, to concur in the demands made on the Treasury 
by the ministers at the head of the naval and military e.stablish- 
ments and that a better foreign policy might obviate the necessity 
for such demands. Although he himself refrained from offering 
any public explanation of his conduct, nor in any way sought to 
bring about a reconciliation with Salisbury, Lord Randolph 
Churchill’s prestige was so great that a reconstruction of the cab^ 
inet proved a task of great difficulty. At length Goschen was in- 
duced to accept the chancellorship, and Churchill disappeared 
from any effective part in the leadership of the Conservative 
Party. 

He continued, for some years longer, to give a general, though 
decidedly independent, support to the Unionist Administration. 
On the Irish question he was a very candid critic of Balfour s 
measures, and one of his later speeches, which recalled the 
acrimonious violence of his earlier period, was that which he 
delivered in 1890 on the report of the Parnell commission. He 
also fulfilled the promise made on his resignation by occasionally 
advocating the principles of economy and retrenchment in the 
debates on the naval and military estimates. In April 1889, on 
the death of Bright, he was asked to stand for the vacant seat 
in. Birmingham, and the result was a rather angry controversy 
with Chamberlain, terminating in the so-called ^'Birmingham 
compact” for the ffivision of representation of the Midland cap- 
ital between Liberal Unionists and Conservatives. But his health 
was already precarious, and he bestowed much attention on so- 
ciety, travel and sport. He was an ardent supporter of the turf, 
and in 1889 he won the Oaks with a mare named the Abbesse de 
Jouarre. In 1891 he went to South Africa, in search both of 
health and relaxation. He travelled for some months through 
Cape Colony, the Transvaal and Rhodesia, and recorded his im- 
pressions in a book entitled Msn, Mines and Animals in South 
Africa. 

In the general election of 1892 he once more flung himself, 
with his old vigour, into the strife of parties. His seat at South 
Paddington was uncontested, and when parliament met he re- 
turned to the Opposition front bench to take a leading part in 
debate, attacking Gladstone’s second Home Rule bill with especial 
energy. He died in London on Jan. 24, 189$. 

Lord Randolph Churchill married, in Jan. 1874, Jennie, daugh- 
ter of Leonard Jerome of New York, U.S.A., by whom he ^d 
two sons. In 1900 Lady Randolph Churchill married G. Com- 
wallis-West. 

An authoritative biography of Lord Randolph, by his son Winston 
appeared in x^6; and a brief and intimate appreciation by Lord 
Rosebery, inspired by this biography, was published a few months 
later. Lord Randolph’s earlier speeches were edited, with an intro- 
duction and notes, by Louis Jennings (2 vols., 1889). See also H. W. 
Lucy, Diary of Two Parliaments (1892) ; and Mrs. Comwailis-West, 
The Reminiscences of Lady Randolph Churchill, {i.e., of the author) 
(x908) ; The Letters of Queen Victoria, second series, 3 vols. (1926-28). 

CHURCHILL, WINSTON (1871-1947), U.S. writer, was 
bom in St. Louis, Mo., Nov. 10, 1871. He was graduated from 
the United States naval academy in 1894, soon devoting himself 
to writing. His first novel, The Celebrity, appeared in 1898. 
His next, Richard Carvel (1899), a novel of Maryland in the 
time of the Revolution, had a sale of nearly z, 000, 000 copies. 
Then foDowed The Crisis (1901), the heroine of which is a de- 


scendant of his former hero, Ridiard Carvd; and The Crosshtg 
(1904). His other works include: Coniston (1906); Mr. Crewe's 
Career (1908); A Modem Chronicle (1910); The Inside of tke 
Cup (1913) ; The Dwelling Place of Light (1917) ; The Uncharted 
Way (1941). Although his later work consisted chiefly of 
lem novels, his romantic tales of America’s past were most popu. 
lar. From 1903 to 1905 he was a member of the New Hampshire 
legislature, and in 1913 he was a candidate for the governorship 
as a Progressive. 

He died Mar. 12, 1947, in Winter Park, Fla. 

CHURCHILL, SIR WINSTON LEONARD SPEN- 

CER (1874- ), British statesman, son of Lord Randolph 

Churchill and Jennie, daughter of Leonard Jerome, of New York 
city, was bom on Nov. 30, 1874, Blenheim palace, Oxford- 
shire. He was educated at Harrow and Sandhurst. Entering the 
army in 1895, active war service with the Malakand field 

force (1897) and the Tirah expeditionary force (1898); attached 
to the 2 1 St Lancers, he also served with the Nile expeditionary 
force and was present at the battle of Omdurman (1898). These 
campaigns gave him material for two brilliant books. The Story 
of the Malakand Field Force (1898) and The River War (1899). 
During the South African War (1899-1902) he was correspondert 
for the Morning Post and wrote an account of his experiences 
London to Ladysmith via Pretoria (1900). He was taken prisoner 
by the Boers, but escaped. 

Churchill was elect^ Conservative M.P. for Oldham in 1900 
(having unsuccessfully contested the seat in 1899), and im- 
mediately made his mark in a house which expected great tilings 
from his father’s son. He excelled in the set speech elaborately 
prepared on the classic models, but was not at first a ready 
speaker. Lord Balfour once said of him that he carried “heavy 
but not very mobile guns,” and it was only later that he became 
a master iii the cut and thrust of debate. He had a filial reverence 
for the political memory of his father and his Life of Lord Ran-^ 
dolph Churchill (1906) is one of the most interesting political 
biographies in the language. 

In 1904, when Joseph Chamberlain’s tariff reform campaign 
seemed likely to turn the Conservatives into a party of protection, 
Churchill crossed the floor of the hou.se and joined the Liberals. 
In the general election of 1906 he, was returned for North-West 
Manchester and became undersecretary for the colonies in the 
Campbell-Bannerman government, 1905-08. 

lie soon won renown by his skill and authority in defending the 
policy of conciliation and self-government for South Africa. With 
his admission to the cabinet in 1908 as president of the board of 
trade his standing increased. His platform oratory had a vivacity, 
a boldness and an epigrammatic quality that stirred popular 
gatherings. Into the conflict that followed the rejection of the 
Lloyd George budget by the house of lords be threw himself with 
characteristic impetuosity. As home secretary (1^9-11) he was 
responsible for carrying the Trade Boards act, directed against 
sweated industries, but was rather less successful in coping with 
the industrial disturbances of 1911. 

Transferred to the admiralty later in the year, Churchill was 
explicitly enjoined by Herbert Asquith to put the navy into a 
state of "instant and constant readiness” in case of a German 
attack. He was not at first successful in creating the naval war 
staff which was generally thought desirable, but he did 
many valuable reforms, both administrative and technical. Wto 
war came in 1914, it found the navy both efficient and prepared. ; 

Churchill, who had been one of the most convinced supportera 
of the declaration of war on Germany, was the most strenuous a - 
vocate of aggressive land and sea campaigns. He carried out t 
Dardanelles enterprise of 1915 in face of the disapproval of 
first sea lord. Sir John Fisher. ( 3 iurchill left the 
duchy of Lancaster when the expedition proved a failure and r isn 
resigned. .When the Liberal government collapsed in the 
political crisis, Churchill abandoned politics for 
went on active service in France, where he commanded tne 
Royal Scots Fusiliers. 

David Lloyd George, returning to power in i 9 ^h ^ ^ 
Churchill to office, first as minister of munitions and then as 
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bined war and ur imnistn (1918—31). But apart from his con- tiers of misunderstanding— witness his dispatch to Moscow of 
spicuous part in Ae Irish settlement, Churchill began to be Lord Beaverbrook in Sept. 1941, and of Anthony Eden in Novem- 


less in agreement with the premier. Lloyd George disapproved of 
the costly British intervention in the U.S.S.R. that Churchill 
promoted. To be given the colonial office instead of the exchequer 
in 1921 was a severe disappointment. In the collapse of the 
coalition in 1922 Churchill lost even his seat in parliament, after 
representing Dundee since 1908. 

Two years of retirement followed, filled, with characteristic 
versatility, by painting and writing. In 1924 he was returned to 
parliament from Epping as a Constitutionalist. Stanley Baldwin 
appointed him chancellor of the exchequer and in 1925 he re- 

. 1 r* . 


ber and his own visit to Joseph Stalin in Aug. 1942. In Dec. X94Z 
he went to Washington, D.C., for the first of a series of confer- 
ences with Roosevelt. The year 1942 saw British reverses in 
Burma, Malaya and Hong Kong; but as U.S. strength gathered 
and the Russians fell back on Stalingrad, there was pressure on 
Churchill to agree to the early opening of a second front in Europe. 
Churchill thought this premature and successfully opposed it. 

Even for 1944 he personally advocated an invasion of central 
Europe from t^ Mediterranean to coincide with the Normandy 
landings. However, Churchill’s loyalty to an agreed strategy was 


joined the Conservative party. He presided over the return to as complete as his advocacy of his own views was powerful. 

the gold standard (192$), with the accompanying “revenue ^ ^ . . . 

duties” and the derating scheme of 1928, measures not unpro- 
ductive of controversy either then or since. In the same period 
he completed his work The World Crisis (1923-29). 

With the fall of the Conservative government in 1929 a breach 
developed between Churchill and Baldwin. It began over India, 
where Churchill was opposed to any abdication of^ British im- 
perial power — ^an opposition which led to his exclusion from the 
National government of 1931. In the nine years that followed 
Churchill led the life of a private member of parliament, writing 
the life of his great ancestor the ist duke of Marlborough and only 
intervening in public debate on issues that profoundly moved him. 

As the Ramsay MacDonald, Baldwin and Neville Chamberlain 
governments pursued their policies of conciliation and surrender 
to the threats of Adolf Hitler, Churchill’s protests became ever 
louder and more insistent. From 1936 to 1938 he particularly 
warned against German rearmament and British unpreparedness. 

Ill the commons’ debate on the Munich agreement he asserted 
that it was “a defeat without a war” and “only the beginning of 
the reckoning.” In March 1939 pressed for an all-party 
government and in May urged an immediate agreement with the 
U.S.S.R.; to both proposals Chamberlain was cool. 

However, on the British declaration of war on Sept. 3, X939, 

Chamberlain in response to a wide popular demand appoint^ 

Churchill to his old post at the admiralty. His energy was soon 
felt not only within the department but also in the work of the 
cabinet. But the Norwegian defeats of April and May 1940 shook 
public confidence in Chamberlain’s leadership, and on May 10, 
when the German armies entered the Low Countries, Chamber- 
lain resigned to make way for the one leader, Churclull, who could 
form a national coalition government. Three days later Churchill 
made his celebrated speech to the commons in which he said, “I 
have nothing to offer but blood, toil, tears and sweat.” Parlia- 
ment gave him a unanimous vote of confidence. 

This confidence was sustained throughout the four wd one-hatf 
years that followed, stimulated by Churchill’s rocklike trust in 
Allied victory and his frank, memorable and dynamic oratory. The 


Never in history had allied forces co-operated so harmoniously as 
in the strategy hammered out at the six planning conferences with 
Roosevelt and other leaders which Churchill attended in X943. 

The successes of 1944 brought new problems. At home and 
abroad Churchill was attacked for supporting allegedly reactionary 
regimes in Belgium, Italy and Greece. Meanwhile, his conversa- 
tions in Moscow in October revealed the entering wedge of dis-. 
agreements with the U.S.S.R. about eastern Europe. 

The next year brought victory and great popular acclaim for 
Churchill. But the general election of June showed that this ac- 
claim did not extend to Churchill, the Conservative party leader. 
ChurchiU bore the brunt of the election campaign himself, broad- 
casting and touring the country. But, although he retained his 
own seat, his party was severely defeated, and he began a long 
vigil as leader of the opposition. 

During the first Labour government after World War II (1945- 
50) Churchill, still boundlessly energetic in his seventies, did not 
confine himself to parliamentary activities, master of debate 
though he still showed himself to be. He also embarked on a full- 
scale history of World War II (6 voL, 1948-53). His concern for 
British security and world peace did not flag. On March 5, 1946, 
in a speech at Fulton, Mo., he sharply criticized growing Soviet 
imperialism and advocated a “fraternal association” of the English- 
speaking peoples. On Sept. 19, 1946, at Zurich, Switz., he urged 
a closer unity in Europe, following it up with personal support for 
the Council of Europe, the first assembly of which he attended at 
Strasbourg, Fr., in 1949. 

In the 1950 general election Churchill again led the Conserva- 
tive party, and the Labour majority was reduced to seven. After 
his party won the election of Oct. X951, Churchill again became 
prime minister. Here his single-minded devotion was to the cause 
of world peace, and his efforts were continuously bent on the 
realization of “talks at the summit” with Soviet leaders. How- 
ever, age obUged his resignation on April 5, 1955, with these hopes 
unrealized al^ough, by one of history’s ironies, his chosen succes- 
sor, Sir Anthony Eden, was able a few weeks later to announce to 
a British electorate Soviet and U.S. agreement to a four-power 
conference at Geneva, Switz. 

Winston Churchill was named a knight of the Order of the 

(H. G. N.) 

CHURCHILL (Missinnippi or English), the name of a river 


story of his war pr^ership is “story the yy,rxsvou ^nurc™. w»s n«Bcu » ««««. , 

because more nwrly than any other J ?*.**®' “ Garter by Queen Elizabeth U on April 24, 1953. 

Sip Ihc iSSry“rf’d3^ind CHURCHILL (Missinnippi or English), the 

perLal interest^ every detail of administraUon. At moments of the provmce “ 
of crisis he crystallized the national will, as in his memorable ada. It rises m La Lochc (or Methy) lake, a sm^ lake m 56 30 
declaration on^^e occasion of Dunkirk, “We shall go on to the N. and 109“ 30' W., at m ^btude of i,S77 Jt. al^e ^ sea, ^ 
end. whatever the cost may be," or in the decision^ reinforce the flows 


may L-, . 

middle east in the dangerous autumn of i940» pledge to 

*be U.S.S.R. on June 22, 1941, “Any man or sUte who marches 
*ilh Hitler is our foe.” . . ,, .. 

To nothing did Churchill more earnestly devote hims^than 
lo the construction and maintenance of what he called the G^d 
Alliance.” From the outset he looked forward to the day 
“The New World, with all its power and might,” would step forth 
to rhe rescue and the liberation of the Old.” Churchill s conduct 
relations with the United States and its wartime president, 
Franklin D, Roosevelt, was a remarkable btodrfUc^d^c^ 


of lake expansions. Its principd tributaries are the Beaver (305 
mi. long), Sand^ and Reindeer rivers. Between Frog and Methy 
portages UAo rl formed part of the old voyageur route to the 
Peace, Athabasca and Mackenzie. It is still navigated by canoea, 
but Itts many rapids. 

The Chm-ghill is 1,000 mi. long. Churchill, at its mouth, is the 
best haibour in the southern portim of Hud^’s bay. The river 
has enormous undeveloped water powers. 

CHURCHING OF WOMEN, the (Huistian ceremony of 
thanksgiving on the part of mothers shortly after the birth of 
tii.ir children. Unlike the Mosaic ceremony (Lev. zii), it is not 


of a determination, as he said, not to , nie of purification from uncleanness. In ancient times the 

®Pire and yet of a willingness to pool sovereignty ceremony was usual but not obligatory in England. In the Greek 

a. N.»h.t 
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CHURCH OF THE BRETHREN— CHURCHYARD 


form of service exists, and that which figures in the English 
Prayer Book of today dates only from the midSle ages. In the 
Prayer Book of 1549 the rite was called the Purification of 
Women; but this was altered in 1552 to the modern form, Thanks- 
giving of Women after Childbirth. {See Hooker, Eccl. Fol., V, 
Ixxiv. ) Custom differs, but the usual date of churching was the 
40th day after confinement, in accordance with the biblical date 
of the presentment of the Virgin Mary and the Child Jesus at the 
Temple. It was formerly regarded as unlucky for a woman to 
leave her house to go out at all after confinement till she went 
to be churched. It was not unusual for the churching service to 
be said in private hou.ses. In some parishes there was a special 
pew knowm as the “churching seat.” 'J'he words in the rubric re- 
quiring the woman to come “decently [i.r., suitably) apiKirelled” 
refer probably to the custom of wearing a veil upon the head. 

In the Roman Ritual (tit. vii, c. .?) the rite is called “The 
Blessing of a Woman after (’hildbirth.” The mother is to kneel at 
the church door (more commonly at the altar rail), holding 
a lighted candle. The priest, vested in surplice and white stole 
(symbolizing gladness), sprinkles her w'ith holy water and recites 
l*.salm 23 (R.V. 24). 'rhen, offering her the end of the stole that 
hangs to his left, he leads her into the church, saying in l^atin: 
“Enter into the temple of Cod. adore the Son of Blessed Mary the 
Virgin, who has granted thee | the grace of) the birth of a child.” 
The mother “kneels before the altar and prays, thanking God for 
the gifts given her"; and the priest utters a prayer for her temi>- 
oral and eternal happ)ine.ss and that of her child. Finally, he in- 
vokes upon her the abiding “p^eace and blessing” of the Trinity. 

CHURCH OF THE BRETHREN; see German Baptist 
Brethren. 

CHURCH OF THE NAZARENE: see Nazarene, 
Church of the. 

CHURCH RATE, the name of a tax formerly levied in each 
parish in England and Ireland for the benefit of the piarish 
church. Out of this rate were defrayed the expanses of carrying 
on divine service, repairing the fabric of the church and paying 
the salaries of the officials connected with it. The church rate 
was made by the churchw'ardens, together with the pjarishioners 
duly assembled after proper notice in the vestry or the church, 
and was a piersonal charge impiosed on the occupiier of land or of a 
house in the parish. Though it was compulsory, much difficulty 
was found in effectually apiplying the compiulsion. 7 'his was espie- 
cially so in the case of Nonconformists, who had conscientious 
objections to .supporting the Established Church; and in Ireland, 
where the population w'as prcpionderatingly Roman (\Ttholic. the 
grievance was specially felt and rc.scnted. The agitation against 
church rates led in 1868 to the p)assing of the Compulsory (Church 
Rate Abolition act. By this act church rates were made no 
longer compmlsory on the picrson rated but were made merely 
voluntar>\ and those not willing to p>ay them were excluded from 
inquiring into, objecting to or voting in rcspxjct of their expendi- 
ture. 

CHURCH STRETTON, urban district, Shrop,shire. Eng., 
.situated on a low watershed in a narrow longitudinal valley be- 
tween the Longmynd and the Caradoc ranges. Pop. ( 1951 ) 2,580. 
Area 9.5 sq.mi. It takes its name (“Street Town”) from the 
Roman road joining Viroconium and Caerleon, on which it lie.s. 
The We.stern Region railway from Shrewsbury to Ludlow and 
the main road p>arallel to it make use of this gap, where the rail- 
way reaches a height of 600 ft. As a market town Church Stret- 
ton serves the hilly country between Wen lock Edge and Long- 
mynd, but the area is limited by hill harriers and much trade 
drifts to Shrewsbury on the north and Craven Arms and Ludlow 
on the south. The neighbourhood has numerous prehistoric 
camps and barrows, while a remarkable ridgeway or “portway” 
runs along the summit of the Longmynd. 

CHURCHWARDEN, in England, the guardian or kcep)er of 
a church and representative of the body of the parish. The office 
dates from the 14th century, when the responsibility of providing 
for the repairs of the nave and of furnishing the utensils for 
divine service was imposed on the parishioners. Resident lay 
householders of a parish are those primarily eligible as church- 


wardens, but nonresident householders who arc habitually occu- 
piers are also eligible, while there arc a few classes of persons who 
arc cither ineligible or exempted. The a|)p)ointmerit of church- 
wardens is regulated by the 89th canon, which requires that the 
churchw'arden.*; shall be chosen by the joint consent of the min- 
isters and parishioners, if it may be; but if they cannot agree ui)on 
such a choice, then the minister is to choose one and the parish- 
ioners another. If, however, there is any .sp)ecial custom of the 
place, the custom prevails, and the most common custom is for 
the minister to app^oint one and the pari.shioncrs another. This 
was established by English statute, in the case of new parishe.s 
by the Church Building and New Pari.shcs acts, i8i8'-84. I'hcrc 
are other special customs recognized in various localities; c.^., in 
some of the larger parishes in the north of England a church- 
warden is chosen for each township of the pari.sh; in the old 
ecclesiastical p>arishcs of London both churchwardens are chosen 
by the piarishi oners; in some cases they arc appminted by the select 
vestry or by the lord of the manor, and in a few exceptional 
cases are chosen by the outgoing churchwardens. Each churrh- 
warden after election subscribes before the ordinary a declaration 
that he will execute his office faithfully. 

The duties of churchwardens comprise the provision of neces- 
saries for divine service; the keeping of order during the divii-c 
service and the giving of offenders into cu.stody; the assignment 
of seats to parishioners; and the presentment of offenses again.si 
ecclesiastical law. By the Parochial Church (Councils (Powers) 
measure. 1921, no. 1, made under the ('hurch of England Assem- 
bly (Powers) act, 1919, c. 76, all powers, duties and liahiliiics 
of the churchwardens relating to (1) the financial affairs of the 
church, (2) the maintenance and insurance of the fabric, gtmds 
and ornaments and (3) the maintenance of the churchyard (even 
when closed) were transferred to the parochial church councils. 
The property in the movable goods and ornaments remained in 
the churchwardens. 

In the Protc-stant Episcopal Church in the United Slates, 
churchwardens discharge much the same duties as those per- 
formed by the English officials; their duties, however, are regu- 
lated by canons of the diocese, not by canons general. In the 
United States, too, the usual practice is for the parishes to elect 
both the churchwardens. 

Hihliograpuy. — J. H. Blunt, Book of Church Law, 7th cd. ( 18(14); 
C. G. Pridraux, Churchwarden* 5 Guide, 16th cd. (1895); J. Star, 
Parish Law, 6th cd. (1899). 

CHURCHYARD, THOMAS (c. 1520-1604), English au- 
thor, wa.s born at Shrewsbury. He .served in the household of 
Henry Howard, earl of Surrey, and in 1541 became a .soldier of 
fortune. During the next 30 years he fought in almo.st every 
campaign in Ireland, Scotland and the Low Countries, now in ilie 
service of the emperor Charles V, now in the English service, 
at last under the prince of Orange. His last campaign was the 
defen.se of Zutphen in 1572. 

Churchyard was employed to devise a pageant for the queen’s 
reception at Bristol in 1574 and again at-Norwich in 1578. He 
had publi.shed in 1575 The firstc parte of Churchyarde's Chippci^, 
the modest title which he gives to his works. No second part 
appeared, but there was a much enlarged edition in 15 7 *^ 
pas.sagc in Churchyardc\s Chaise (1579) gave offcn.se to Eliza- 
beth 1 , and the author fled to Scotland, where he remained h»r 
three years. He was not restored to favour until about 1584, and 
i” 1 5yji he received a small pension from the queen. The aflfc- 
tionate e.steem with which he was regarded by the younger Eliza- 
bethan writers is expressed by Thomas Nashe, who says (fourc 
Letters Confuted) that Churchyard’s aged mu.se might well be 
“grandmother to our grandiloquente.st ixicts at this present.” 

His writings, with the exception of his contributions to the 
Mirror for Magistrates, arc chiefly autobiographical in character 
or deal with the wars in which he had a share. They arc very 
rare, and have never been completely reprinted. Churchyaro 
lived right through Elizabeth’s reign and was buried in St. Mar- 
garet’s church, Westminster, on April 4, 1604. . , 

BiiiLiociRAPuy.- -The extant works of Churchyard, 
commendatory and occasional verses, include: A lamentaou' ® 
pitifuU Description of the wofuU warres in Flanders (i 57 S)» ^ 



CHURCHYARD— CHUVASH 689 


tra reheanaU 0/ womn. edttei CkttrOtymrdtft Ckoiu (1579), rallr 
n completion of the Ckippes* and containing, like it, a number of de- 
tached pieces; A light Bondel of UveUe Discourses, coiled Ckurckyard^s 
Charge (xs^o) ; The Worthines of Wtdes (1587), a valuable anti- 
quarian work in prose and verse, anticipating Michael Drayton; 
Ckurckyard^s CkaUenge (mgs); A Musicall Consort of Heavenly 
karmonie . . . called Ckurckyard^s Charitie (1595) ; A True Discourse 
{[istoricaU, of the succeeding Governors in ike Netherlands (x6os). 

The chief authority for Churchyard’s biography is his own “Trag- 
irall Discourse of the unhappy man’s life” {Churchyard's Chippes). 
George Chalmers published (18x7) a selection from his works relating 
to Scotland, for which he wrote a useful life. See also an edition of 
the Chippes (ed. J. P. Collier, 1870), of the Worthines of Wales 
(S|)enser Soc., 1876) and a notice of Churchyard by H. W. Adnitt 
{Transactions of the Shropshire Archaeological and Nat Wiat, Soc^ 
reprinted separately 1884). 

CHURCHYAHD, a piece of consecrated ground attached to 
a parochial church, and used as a burial place. It is distinguished 
from a cemetery (g.v.), which is also a place of burial, but is 
separate and apart from any parochial church. {See Burial.) 

CHURL. In Old English law the word ceorl denoted the ordi- 
nary free man, who formed the basis of Anglo-Saxon society. In 
the course of time he lost much of hb original independence, and 
after the Norman Conquest became Included within the great 
class of villeins {see Villeinage) who were regarded in law as 
personally unfree. It is largely owing to this depression that the 
word “churl” came to bear a derogatory sense. Nevertheless, even 
in Anglo-Norman law the ceorl bad not wholly sunk into a servile 
position; he retained the wergild of a free man until the whole 
system of wergilds became obsolete, and he was long subject to 
the duty of attending public courts such as that of the Hundred 
(^r.). His depression was due essentially to economic causes; 
men of his class suffered heavily in the wars of the loth and iith 
centuries and the lawyers of a later time who regarded their de- 
scendants as legally dependent upon their lords were only recog- 
Dixing accomplished facts. 

CHURN: see Dairy Machinery and Equipment. 
CHURRIGUERESQUE^ in architecture, the late, luxuriant, 
Spanish baroque style, so called from its most famous architect, 
D(m Jose Churriguera (d. 1725). See Renaissance Archi- 
tecture. 

CHURUBUSCO9 a village of Mexico on the river of the 
same name, about six miles south of the capital. It contains a 
massive stone convent. It was here that Major General Winfield 
Scott in his brilliant southern campaign of the war between 
Mexico and the United States (1846-48) fought the battle of that 
name as an aftermath of the action at Contreras the same day 
(August 20, 1847). Brigadier General Worth, who had been act- 
ing as rear guard at San Agustfn, moved forward toward San An- 
tonio to find, after trying a turning movement, that, on account of 
the victory at Contreras, the strong fortifications l^fore him had 
been evacuated by General Santa Anna's Mexicans. Worth 
pressed on to meet stout and unexpected resistance at the bas- 
tioned bridgehead of Churubusco. Scott, taking charge of Pillow’s 
and Twiggs’ troops, a part of whom he sent to reinforce Worth, 
decided upon a turning movement. Sending Pierce and Shields 
over a road around Santa Anna’s right flank, he ordered them to 
strike the Mex i can general in rear. Though the untrained 
niiliiia making the detour did not at first acquit themselves well, 
Worth stubbornly pressed in front and, after severe charging in 
which his troops succeeded in turning Santa Axuia’s left flank, 
Was able to take the bridgehead and the weU fortified convent 
beyond. The pursuit continued for over two miles. In addition 
to the guns and ammiinirifln taken, the Mexican losses probably 
oiounied to xo,ooo. The Americans lost about 950. 

BiBLiooRAPBY.^JuBtin H. Smith, The War with MeisAco, Vol. L 
toig) ; Geoige B. McCldlaii, The Mexican War Diary UwUC.Jd. 
ydcox. Bistory of the Mexican War (189a) ; W. A. Ganoe, Tlie His^ 
twy of the United States Army (1924) ; Original Correspondence and 
Reports in Old Files Section, Adjutant General’s Office, Washington, 
t D.C. (W. A. G.) 

CHU&AN. an i nl and ardupclago off the Chinese coast. It 
f®presents the submerged terminus of the Tayu-ling, the domin^- 
xange of Chekiang, which is linked on south-westwards with 
^ bigh ranges al on g the Fukien-Kiangsi border. The outermost 
wds of the ardupelago lie across the entiance to Hangchow 


bay. Their shores are becoming choked with silt from the Yangte 
estuary, which opens out just to the north of them, in perhaps 
the same way as at an earlier period the hills along the £. side 
of the Tai-hu became linked together by stretches of alluvium. If 
this interpretation is correct, the shallow Hangchow bay may in 
time become a second Tai-hu. By reason of its character as a 
rocky island and of its proximity to the Yangtze estuary, Chusaa 
island, the largest of the archipelago, was during the Ming Dy- 
nasty (1368-1644) an entrepdt for trade with Japan. Until t^ 
modem development of Japan, Japanese relations with China were 
naturally most intimate in ^e neighbourhood of the Yangtze 
estuary. The Japanese use of Chusan at that time is someudiat 
comparable to the British use of Hongkong at a later period. 

CHUTE, a channel or trough, artificial or natural, down whidi 
objects, such as timber, coal or grain may slide, identical in 
meaning and pronunciation with ’’shoot.” A channel cut in a dam 
on a river for the passage of floating timber, and in Louisiana and 
on the Mississippi a channel at the side of a river or narrow way 
between an island and the shore. The ’’water-chute,” a steep 
wooden slope terminating in a shallow lake down which run flat- 
bottomed boats, is a Canadian pastime, which has been popular 
in London and elsewhere. 

CHUTNEY, a sweet pickle or relirii prepared from sweet 
fruits such as mangoes, raisins, etc., with acid flavouring from 
tamarinds, lemons, limes and sour herbs, and with a hot seasoning 
of chillies, cayenne pepper and spices. The word is an anglicized 
form of the Hindustani chatm, 

^ CHUYASJ^ an A.S.S.R. in the Russian Soviet Federated So- 
cialist Republic, created as an autonomous area by decree in 
June 1920 and declared an autonomous soviet socialist republic in 
April 1925. Area 6,911 sq.mi. Its boundaries are; west, Gorki 
(formerly Nizhegorod); south, Ulianovsk; east, Tatar A.S.S.R.; 
north, Marii A.S.S.R. East of the Gorki province, from the 
junction of the Sura river with the Volga river, begins the 
forest area in which many Finno-Turki^ tribes maintained 
their linguistic and racial individuality against the advancing 
waves of Slav colonization. Of these tribes the Chuvash oc- 
cupy the area between the right bank of the Sura and Volga and 
are thus nearest to Moscow. The population (1939) 1,077,6x4 
(urban, i3i>533; niral, 946,081) includes Chuvash 80%, Great 
Russians 18%, Tatars and Marii (Cheremiss). The urban popu- 
lation is 85% Great Russians. In the south and west the republic 
is forested, but toward the north and east the forest remains only 
in patches. Deforestation became a serious problem, for mu^ 
of the timber cut was not replaced. From ancient times lumber- 
ing, sawmilling and the making of wooden articles (e.g., furni- 
ture, oak rivets, barrels, wagons, shovels) were the chief indus- 
tries of the Chuvash. In modem times light manufacturing and 
machine production made industry equal in importance to agri- 
culture. The chief industrial items exported are wood (ixuunly 
oak) articles and construction materials. 

^riculture was not well developed because of poor soil and 
climatic conditions and the primitive methods adopt^. The soils 
are podsolized or degraded soils and liched black soils {see Russia: 
So^ and Their Influence). The climate is severe ; snow covers the 
ground from October to April, and the rivers are frozen. There 
are fierce storms in winter and spring, and in June and July thun- 
derstorms are frequent. The prevailing winds are southwesterly^ 
and^ in the hot summer they bring sand from the steppe, so that 
the crops are covered with dust. Oats and rye, once the 
crops, were varied by the introduction of buckwheat, potatoes, 
fodder crops, hemp, flax and tobacco. Peas and lentils are also 
grown. The chief agricultural exports are oats, by waterway 
to Leningrad and by rail to Moscow, and eggs and poultry. Small 
quantities of honey, apples and hops are alro exported. Thoufl^ 
Chuvash horses, cattle, sheep and pigs are underfed and under- 
sized, cattle, meat, wool and hides are exported. The standard of 
living is low and the imports are mainly salt, kerosene and iron 
goods, but in spite of the few cultural needs of the people there 
are many bazaar centres and several annual fairs. 

Cheboksary, on the Volga river, the administrative centre, is 
a river port with an electric plant, a radio station and a Chuvash 
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regional museum, and its fair is the most important. It also has 
sawmills, printing works, dried fruit, starch and syrup industries, 
and it produces flour, alcohol and leather goods. The Yadrinsk 
oil-pressing factory was established at Cheboksary. Hemp, fulling 
and metal industries of a koustar (peasant; and &emi~kouslar type 
were set up, as were several steam flour mills. The Volga and 
Sura rivers provide navigable waterways in the summer. The 
Kazan to Kanash railway, linking through Arzamas in the Gorki 
province, is the .shortest route to Moscow. Kana.sh (formerly 
Shikhran) is an important timber and grain centre. It is also 
the centre of the railroad system of Chuvash, one of the be.st 
developed in the U.S.S.R., with four lines radiating from it. One 
of the branches leads to Chebok.sary and was built just before 
World War II. Another goes southwest through Alatyr, also a 
grain and timber centre, with an elevator. The Alatyr district 
is noted for its koustar furniture industry, and Alatyr is the 
largest city in the republic. It has locomotive and car factories, 
metalworking and sawmilling industries, and clothes and knitted 
goods are manufactured there. Located at smaller cities in Chu- 
va.sh are a .shipbuilding yard and a chemical plant w’hich produces 
pho.sphate meal and other chemicals from the phosphorite and 
oil shale depo.sits which are fairly extensive in the area. 

In order to combat illiteracy, which was still prevalent after 
W'orld War I, the .soviet government inaugurated a policy of in- 
struction in the vernacular, which belongs to the Tatar or Turki.sh 
group but has many Finno-Ugrian idioms. A Chuvash daily 
paper wa.s issued and in Cheboksary a theatre w»as cstabli*^hed. 
The Chuvash are of Finno-Tatar origin, rounded-headed, flat- 
featured and light-eyed; they are thought by some to be the 
descendants of the ancient Bolgars. Their preferences tend to- 
ward agriculture rather than toward industrial occupations. 

CHVALi^ EMANUEL (1851-1924), Czechoslovak com- 
poser and critic, was born in Prague on Jan. i, 1851. He studied 
both piano and theory of composition. In 1878 Josef Sladka sug- 
gested he attempt musical criticism, and it was in this field that 
he made his greatest contribution to Czechoslovak art. He wrote 
articles for Sladka’s publication Lnmir, and he also contributed to 
Dalibor, Politik and other journals. His essays in German, A 
Quarter Century oj Bohemian Music: 1862-87, helped to intro- 
duce the music of his land to a wider audience. His composi- 
tions include songs and chamber and piano music. A concert 
overture; a sinfonietta, Impressions of Spring; and Wake-Night, 
a tone picture, were considered the most successful of his works. 
Simultaneously with his musical career, Chvala was director in 
chief of Chechoslovakia’s state railways. He died in Prague on 
Oct. 28, 1924. 

CHWANBEN; Jee Sikang. 

CIALDINI, ENRICO (1811-1892), Italian soldier, politi- 
cian and diplomatist, was born in Castelvctro, Modena. In 1831 
he took part in the insurrection at Modena, fleeing afterward to 
Paris, whence he proceeded to Spain to fight against the Carlists. 
Returning to Italy in 184S, he commanded a regiment at the 
battle of Novara. In 1859 he organized the alpine brigade, fought 
at Palestro at the head of the 4th divi.sion, and in the following 
year invaded the marches, won the battle of Castclfidardo, took 
Ancona and subsequently directed the .siege of Gaeta. In 1861 
his intervention envenomed the (?avour-Garibaldi dispute. Placed 
in command of the troops sent to oppose the Garibaldian expedi- 
tion of 1862, he defeated Garibaldi at Aspromonte. Between 
1862 and t866 he held the position of lieutenant royal at Naples, 
and in 1864 was created senator. On the outbreak of the war of 
1866 he resumed command of an army corps, but dissensions be- 
tween him and La Marmora contributed to the defeat of Custozzn. 
In 1867 he attempted unsuccessfully to form a cabinet sufficiently 
strong to prevent the threatened Garibaldian incursion into the 
papal states, and two years later failed in a similar attempt, 
through di.sagreement with Lanza concerning the army estimates. 
On Aug. 3, 1870, he pleaded in favour of Italian intervention in 
aid of France, a circumstance which enhanced his influence when 
in July 1876 he replaced Nigra as ambassador to the French re- 
public. This position he held until 1882, when he resigned because 
of the publication by Mancini of a dispatch in which he had 


complained of arrogant treatment by Waddington. He died at 
Leghorn on Sept. 8, 1892. 

Bibtjooraphy. — G. Marcotti, 11 Generale Enrico Cialdini (Florence 
T892); N. Nisco, II Generale Cialdini e i suoi tempi (Naples, i8nt)' 
Prince Adam Wiszniewski, Lc Giniral Cialdini, etc. (1913). ^ ’ 

CIAMICIAN, GIACOMO LUIGI (1857-1922), Italian 
chemi.sl, was born at Trieste on Aug. 22, 1857; his father was of 
Armenian origin. He was educated at Trieste and Vienna hut 
took his doctorate in 1880 at the University of Giessen bec.iusc 
he lacked the classic requirements demanded by all the other 
universities. He became assistant to Stanislao Cannizzaro (9.7;.) 
and later reader in the Institute of General Chemistry of the Cni- 
versity of Rome. In 1887 he was appointed professor of general 
chemistry in the University of Padua. In 1889 he accepted the 
chair of chemistry at the University of Bologna and retained lhi.« 
post until his death on Jan. 2, 1922. From 1910 to 1922 he \^as 
a member of the Italian senate, concerning himself mainly with 
education and the chemical industry. 

Ciamician’s most important researches were in organic chem- 
istry. He stressed its application to biological chemistry rather 
than the di.scovery of new compounds. An investigation on the 
compounds in animal tar led him early in his career to the im- 
portaijt researches on pyrrole. A monograph, II Pirralo e i snoi 
derivati (18S8), gained the royal prize of the Acrademia dci Lined, 
Ciamician was also a pioneer in the chemistry of vegetable 
ucts. At first he worked on organic compounds of vegetable origin 
and later became interested in the chemistry of the .sub.stances in 
the living plant and their biological significance. The c.sscntia! 
oil of celery was the subject of an important early investigation; 
later he inoculated plants and seeds with alkaloids and with their 
constituents. Hi.s researches on the chemical action of light, 
many of them carried out in conjunction with Paul Silber of Rome, 
are noteworthy. The rear of the chcmistr>^ building was filled 
with shelves where hundreds of bottles and sealed tubes were ex- 
posed to the sun’s rays. In addition there are a number of inve.^li- 
gations by Ciamician in phy.sical chemistry. Some of his earliest 
work was on the spectra of homologous elements; later rcsearrhes 
were on theory of electrolytic dissociation, on .solvates, on the na- 
ture of chemical affinity and on the valency of atoms. He pub- 
lished about 170 papers and delivered invited lectures before the 
German and French chemical societies and the International Con- 
gress of Applied Chemistry at New York city in 1912, A street 
in Trieste was named for him. 

For biographical detail.s see W. McPherson, Journal of the Ameriran 
Chemical Society, vol. 44, Proceedings loi (1922) ; R. Nasini, Journal 
of the Chemical Society, Transactions 996 (London, 1926) ; R. Faljre. 
Bull, soc. chim. France [41 vol. 41, p. 1562 (1927); C. Harries. 
Berichte d. deutschen chemisrhen Gesellschaft, vol. 55 A, p. 19 (19^2). 

CIANO, GALEAZZO (1903-1944)1 Italian state.sman. 
the son of Count Costanzo Ciano (187^1939), naval hero of 
World War I and a long-time legislative aide of Mussolini. The 
son entered diplomatic service in a South American embassy and 
was later con.sul general at Shanghai. In 1930 he married Musso- 
lini’s daughter Edda. In 1934 he became minister of propaganda, 
and during the conquest of Abyssinia he led a squadron of bomb- 
ing planes. He was a member of the grand fascist council and in 
1936 became minister of foreign affairs, a post he held until Jan. 
1943, when Mu.ssolini took over the ministry of foreign 
himself, at the same time appointing Ciano ambassador to the 
Vatican. Ciano retained this position only six months, resigning 
in July 1943. On Jan. ii, 1944, Ciano and four other fornij’- 
members of the grand fascist council, all of whom had previouj > 
been convicted by a special fascist tribunal of high treason ; 

plotting the overthrow of Mussolini, were executed in Verona. . 

CIBBER (or Cibert). CAIUS GABRIEL (^630-17001 
Danish sculptor, was born at Flensburg. He was the son ol 
king’s cabinetmaker and was sent to Rome at the royal cnarg 
while yet a youth. He went to England during the Protcclora . 
or during the first years of the Restoration. Besides * 

statues of “Melancholy” and “Raving Madness'* (“great 
brazen brainless brothers”), now in the Guildhall, London, i > 
produced the bas-reliefs round the Monument on Fish sUee ^ 
The several kings of England and the Sir Thomas Greshamj 
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cutcd by him tor the Ro^ Exchange, were destroyed with the 
building itself in iSjS- Cibber was lo^ employed by the fourth 
carl of Devonshire, and many fine specimens of bis work are to be 
seen at Chatsworth. Under that nobleman he took up arms in 
1688 for WiUiam of Orange, and was appointed, in return, carver 
to the king’s closet. He died rich, and, according to Horace Wal- 
|iole, built the Damsh church in London, where he lies buried 
beside his second wife, to whom he erected a monument. She was 
a Miss Colley, of Glaiston, granddaughter of Sir Anthony Colley, 
and the mother of Colley Cibber. 

CIBBER9 COLLEY (1671—1757), English actor and drama- 
fisi, was bom in London on Nov. 6, 1671, the eldest son of Caius 
tiahriel Cibber, the sculptor. Sent in 1082 to the free school at 
i;rantham, Lincolnshire, the boy distinguished himself by an apti- 
iinlc for writing verse. He was removed from school in 1687 on 
the chance of election to Winchester college. His father, however, 
h;ul not then presented that institution with his statue of William 
01 Wykeham, and the son was rejected, although through his 
mother he claimed to be of “founder’s kin.” The boy went to 
London, and indulged his passion for the theatre. He was on his 
vv;iy to Chatsworth, the seat of William Cavendish, earl (after- 
v./rds duke) of Devonshire, for whom his father was then execut- 
im: commissions, when the news of the landing of William of 
Oiangc* was received; father and son met at Nottingham, and 
(Lilicy Cibl)er was taken into Devonshire’s company of volunteers. 
Ailcrwards he enrolled him.self (1690) as an actor in Betterton’s 
lompany at Drury Lane. On his more than meagre earnings, 
which rose to Li i>er week, supplemented by an allowance of 
120 a year from his father, he contrived to live with his wife 
.iiid laniily — ^hc had married in 1693 — ^and to produce a play, 
loit's Lust Shifty or the Fool in Fashion (1696). Of this 
lOincdy Congreve said that it had “a great many things that 
were like wit in it”; and Vanbrugh honoured it by writing his 
Kihipsc as a sequel. Cibber played the part of Sir Novelty 
Fcbljion, and his performance as Lord I^'oppinglon, the same char- 
acter renamed, in Vanbrugh’s piece established his reputation as 
ail iicior. In i6gS he was as.sailcd with other dramatists, by jer- 
tniy ('oilier in the Short View. In Nov., 1702, he produced, at 
bjury Lane, She Wou'd and She Wou*d Not; or the Kind Jmpos- 
one of his best comedies; and in 1704. for himself and Mrs. 
IHdfidil, The Careless Husbands which Horace Walpole classed, 
wiih t ibber’.s Apology^ as “worthy of immortality.” In 170O Cib- 
fni li ft Drury Lane for the Haymarket, but when the two com- 
IMnli- united two years later he rejoined his old theatre through 
ilu* iiiilm-nce of his friend Colonel Brett, a shareholder. Brett 
iimiJl' o\er his share to Wilks, Estcourt and Cibber. Complaints 
.miiiist the management of Christopher Rich led, in 1709, to the 
of the theatre by order of the crown, and William Collier 
olHiiincd the patent. After a series of intrigues Collier was bought 
oui hy Wilks, Doggett and Ciblier, under whose management 
brury Lane became more prosperous than it ever had been. In 
a new patent was granted to Sir Richard Steele, and Barton 
liooih was also added to the management. In 1717 Cibber pro- 
iHiiid ihe Nonjuror, an adaptation from Moliire’s Torture; the 
lor which Nicholas Rowe wrote an abusive prologue, ran 
Jinhietii nights, and the author received from George L, to whom 
i' ilcflicated, a present of two hundred guineas. Tartuffe be- 
came ail English Catholic priest who incited rebellion, and there is 
liule doubt that the Whig principles expressed in the N on juror led 
to Cibber's appointment as poet laureate (1730)- If ^so provoked 
animosity of the Jacobite and Catholic factions, and was pos- 
one of the causes of Pope’s hostility to Cibber. Numerous 
(0 the Nonjuror appeared in 1718. In 1726 Cibber pleaded 
cauMt of the patentees against the estate of Sir Richard Steele 
ucforc Sir Joseph Jekyll, master of the rolls, and won his case. In 
Mrs. Oldfield died, and her loss was followed in 1732 by that 
^^ilks; Cibber now sold his share in the theatre, appearing 
Tartly uu the stage thereafter. In 1740 he published An Apology 
the Life of CoUey Cibber, Comedian . . . with an Historical 
of the Stage during his Own Time, which gives the best 
®*^couiit there is of Cibber’s contemporaries on the London stage. 
1742 Cibber was subsUtuted for Theobald as the hero of 


Pope’s Dunciad. Cibber had introduced some gag into the Re- 
hearsal, in which be played the part of Bayes, referring to the ill- 
starred farce of Three Hours after Marriage (1717). This play 
was nominally by Gay, but Pope and Arbuthnot were known to 
have had a hand in it. Cibber refused to discontinue the offensive 
passage, and Pope revenged himself in sarcastic allusions in his 
printed correspondence, in the Epistle to Dr. Arbuthnot and in the 
Dunciad. To these Cibber replied with A Letter from Mr. Cibber 
to Mr. Pope, inquiring into the motives that might induce him in 
his satirical works to be so frequently fond of Mr. Cibber* s name 
(1742). Cibber scored with an “idle story of Pope’s behaviour in 
a tavern” inserted in this letter, and gives an account of the origi- 
nal di.spute over the Rehearsal. By the substitution of Cibber for 
TheobMd as hero of the Duficiad much of the satire lost its 
ix>int. Cibber’s faults certainly did not include dullness. A new 
edition contained a prefatory discourse, probably the work of 
Warburton, entitled “Ricardu.s Aristarchus, or the Hero of the 
Poem,” in which Cibber is made to look ridiculous from his own 
Apology. Cibber replied in 1744 with Another Occasional Letter 
. . . , and altogether he had the best of the argument. When he 
was 74 years old he made his last appearance on the stage as 
Pandulph in his own Papal Tyranny in the Reign of King John 
(Covent Garden, Feb. 15, 1745), a miserable paraphrase of 
Shakespeare’s play. He died on Dec. ii, 1757. 

Cibber’s reputation has suffered unduly from the depreciation 
of Po[)e and Johnson. “I could not bear such nonsense” said John- 
son of one of Cibber’s odes, “and I would not let him read it to 
the cud.” Fielding attacked Cibber’s .style and language more than 
once in Joseph Andrews, and elsewhere. Nevertheless, Cibber pos- 
sessed wit, unusual good sense and tact; and in the Apology he 
showed himself the most delicate and subtle critic of acting of his 
time. He was frequently accused of plagiarism, and did not scru- 
ple to make use of old plays, but he is said to have been ashamed 
of his Shakespearian adaptations, one of which, however, Richard 
III. (Drury Lane, 1700), kept its place as the acting version until 
1821. Cibber is rebuked for his mutilation of Shakespeare by 
Fielding in the Historical Register for 1736, where he figures as 
Ground Ivy. 

Charlotte, Colley Cibber’s youngest daughter, married Rich- 
ard Charke, a violinist, from whom she was soon separated. She 
began as an understudy to actresses in leading parts, but quar- 
relled with her manager, Charles Fleetwood, on whom she wrote a 
one-act skit. The Art of Management (1735). She also wrote two 
comedies and two novels of small merit, and an untrustworthy, but 
amusing, Narrative of Life of . Charlotte Charke, . . . fiy 
herself (1755), reprinted in Hunt and Clarke’s Autobiographies 
(1822). 

Hie Apology was edited in 1823 by £. Bellchambers and in 1889 by 
R. W. Lowe, who printed with it other valuable theatrical books and 
pamphlets. It Is also included in Hunt and Clarke's Autobiographies 
(1826, etc.). Cibber’s Dramatic Works were published in 17O0, with 
an account of the life and writings of the author, and again in 1777. 
Besides the plays already mentioned, he wrote Woman*s Wit, or the 
Lady in Fashion (1697), which was altered later (1707) into The 
Schoolboy, or the Comical Rivals; Xerxes (1609), a tragedy acted only 
once; The Provoked Husband Ucted 1728), completed from Van- 
brugh’s unfinished Journey to London; The Rival Queens, with the 
Humours of Alexander ihe Great (acted 1710), a comical tragedy; 
Damon and Fhyllida (acted 1729), a ballad opera; and adaptations 
from Beaumont and Fletcher, Dryden, Molidre and CornciUe. A bibli- 
ography of the numerous skits on Cibber is to be found in Lowe's 
Bibliographical Account of English Theatrical Lileraiure. 

CIBBER, SUSANNAH MARIA (1714-1766), wife of T. 
Cibber, was an actress of distinction. She was the daughter of a 
Covent Garden upholsterer, and sister of Dr. Arne (1710-78) the 
composer. Mrs. (Glibber had a beautiful voice and began her career 
in opera. She was the original Galatea in Handel’s Acts and Gala- 
tea, and the contralto arias in the Messiah are said to have been 
written for her. She played Zarah in Aaron Hill’s version of Vol- 
taire’s Zaire in 1736, and it was as a tragic actress, not as a singer, 
that her greatest triumphs were won. From Collgy Cibber she 
learned a sing-song method of declamation. Her mannerisms, how- 
ever, did not obscure her real genius, and she freed herself from 
them entirely when she began to act with Garrick, with whom she 



692 CIBBER— aCERO 


was associated at Drury Lane from 1753. She died on Jan. 30, 
1766. She married TheoiMus Cibber in 1734, but soon separated 
from him. Appreciations of Mrs. Cibber’s ^e acting are to be 
found in many contemporary writers, one of the most discrimi- 
nating being in the Rosciad of Charles Churchill. 

CIBBER, THEOPHILUS (1703-1758)1 Colley Cibber’s 
son; also an actor and pla3rwright, was bom on Nov. 26, 1703. 
In 1734 he was acting-manager at the Haymarket, and later played 
at Drury Lane, Lincoln’s Ixm Fields and Covent Garden. His l^st 
impersonation was as Pistol, but he also distinguished himself in 
some of the fine-gentleman parts affected by his father. He was 
one of the ringleaders in the intrigues against John Highmore, who 
had bought a share in the patent of Drury Lane from Colley Cib- 
ber. Theophilus Cibber, with a number of other actors, seceded 
from Drury Lane, and in thus depreciating the value of the patent, 
for which his father had received a considerable sum, acted with 
doubtful honesty, t 

In 1753 appeared An Account of the lives of the Poets of 
Great Britain and Ireland, with the name of ‘'Mr. Cibber” on the 
title page. The five volumes of Lives are chiefly based on the 
earlier works of Gerard Langbaine and Giles Jacob and the xns. 
collections of Thomas Coxeter (1689-1747). The book is said to 
have been largely written by Robert Shiels, Dr. Johnson’s amanu- 
ensis. Theophilus Cibber perished by shipwreck on his way to 
Dublin to play at the Theatre Royal. 

CIBOBIUM, in classical Latin a drinking-vessel (Gr. 
KifiiifMv, the cup-shaped seed-vessel of the Egyptian water-lily, 
and hence a cup). In the early Christian church the ciborium 
was a canopy over the altar (9.V.), supported on columns, and 
from it hung the dove-shaped receptacle in which was reserved 
the consecrated Host. The name was early transferred to the 
receptacle, and in the Western church the canopy was known as a 
baldachin (Ital. baldacchino, from Baldacco, Bagdad, whence 
came the rich brocade used for canopies, etc.). At the present day 
In the Roman church the term “pyx” (ir6£if , a boxwood vessel) is 
used for the receptacle in which the viaticum is carried to the sick 
or dying. Mediaeval pyxes and ciboria are often beautiful ex- 
amples of the goldsmith’s, enameller’s and metal-worker’s craft. 
They usually take the shape of a covered chalice or of a cylin- 
drical box with cover surmounted by a cross. An exquisite cibor- 
ium, probably of English 13th century make, fetched i6,ooo at 
Christie’s in 1908: copper-gilt, ornamented with champlev6 enam- 
els, with Biblical subjects in medallions on the outside (coloured 
illustration in catalogue of Burlington Fine Arts Club Exhibition, 
1897). 

CIBRARIO, LUIGI, Count (1802-1870), Italian statesman 
and historian, was bom in Usseglia. His verses to King Charles 
Albert, then prince of Carignano, on the birth of his son Victor 
Emmanuel, led to a long friendship. He entered the Sardinian 
dvil service, and in 1824 was appointed lecturer on canon and civil 
law. He was sent to search the archives of Switzerland, France 
and Germany for charters relating to the history of Savoy. Dur- 
ing the war of 1848, after the expulsion of the Austrians from 
Venice, Cibrario was sent to that city with Colli on an abortive 
mission to secure its union with Piedmont. After the battle of 
Novara (1849) and the abdication of Charles Albert he visited the 
ex-king at Oporto on behalf of the Senate. In May 1852 he be- 
came minister of finance in the reconstructed d’Azeglio cabinet, 
and later minister of education in that of Cavour. He strongly 
supported Cavour’s Crimean policy (1855), ^ minister for 

foreign affairs during the war, he seconded Cavour in procuring 
the admission of Piedmont to the congress of Paris on an equal 
footing with the great powers. On retiring from the foreign office 
Cibrario was created count. After the war of 1866 by which Aus- 
tria lost Venetia, Cibrario negotiated the restitution of state 
papers and art treasures removed by the Austrians from Lom- 
bardy and Venetia to Vienna. He died in Oct. 1870, near Sal6, on 
the lake of Garda. His most important work was his Economia 
polUica del medio evo (Turin, 1839), popular then, but now of 
little value. His Schiavith e servaggio (Milan, 1868-69) gave an 
account of the development and aMition of slavery and serfdom. 

His biognphy has been written by F. Odoiid. II Conte L. Cibrarto 


(Florence, 1872). 

CICAJDA (Cicadidae), insects of the homopteroos division of 
the Hemiptera (g.v.), generally of large size with the femora of 
the forelegs sinned Mow, two pairs of large membranous wings 
and prominent eyes. Cicadas are remarkable for the shrill noise 
emitted by the males, which has been variously compared to a 
knife-grinder, scissors-grinder or even a railway whistle, and may 
be heard in concert at a distance of a quarter of a mile or more. 
The sound-producing organs are a kind of drum on each side of 
the base of the abdomen. These drums vibrate by the action of 
powerful muscles and the sound can be modified by the so-called 
mrrors or sounding boards. Although no auditory organs are known 
in the females, the song of the males is regarded as a sexual call 

One of the best-known species is the periodical cicada (MagicC 
cada septendeem) of eastern N. America, often known as the 17. 
year “locust” which appears in great numbers and often causes 
much concern. It has two races, a 13-year race in the southeast- 
ern United States which requires 13 years from egg to adult and a 
17-year race in the northeastern United States which requires 17 
years from egg to adult. There are 17 different broods of the 
17-year race in different parts of the United States and 13 differ- 
ent broods of the 13-year race. Since there is some overlapping of 
the different broods, some confusion has arisen in the minds of 
some people in regard to the regularity of this insect. By means of 
a saw-like instrument the eggs are laid in the twigs of trees, ana 
the nymphs, upon hatching, drop to the ground, where they hurv' 
themselves. They feed by sucking juices from the roots of forest 
and fruit trees and finally change into the so-called “pupae.” In 
the latter stage the insect crawls from the ground, grasps a suit- 
able support and emerges as a full-fledged cicada. In some cases 
these “pupae” construct curious earthen chimneys wherein they 
live l)cfore turning into adults. The life-histories of cicadas are 
ail very similar. Other common North American species seem to 
require from one to five years to complete their life histories with 
a few adults emerging every year. Over 2,000 kinds are kno>Mi 
and they are most abundant in the tropics. One species occurs in 
the southern counties of England, but is rare; 170 species are 
known in the United States. See J. G. Myers, Insect Singers: a 
Natural History of the Cicadas (1929), (Z. P. M.) 

CICELY, Myrrkis odorata (family Umbelliferae), a perennial 
herb with a leafy hollow stem, 2 to 3 ft. high, much divided leaves, 
whitish beneath, a large sheathing base, and terminal umbels of 
small white flowers, the outer ones only of which are fertile. The 
fruit is dark brown, long (} to x in.), narrow and beaked. The 
plant is a native of central and southern Europe, and is found in 
parts of England and Scotland in pastures, usually near houses. It 
has aromatic and stimulant properties and was formerly used as 
a pot-herb. 

CICERO, the name of two families of ancient Rome. It may 
perhaps be derived from cicer (pulse), in which case it would 
be analogous to such names as Lentulus, Tuhero, Piso, Of one 
family, of the plebeian Claudian gens, only a single member, 
Gaius Claudius Cicero, tribune in 454 bjc., is known. The other 
family was a branch of the Tullii, settled from an ancient period 
at Arpinum. This family, four of whose members are noticed 
specially below, did not achieve more than municipal eminence 
until the time of M. Tullius Cicero, the great orator. 

(i) Marcus Tullius Cicero (106-43 ® Roman orator 
and politician, was bom at Arpinum on Jan. 106 b.c. His 
mother, Helvia, is said to have been of good family. His father 
was by some said to have been descended from Attius Tulliu^ 
the Volscian host of Coriolanus, while spiteful persons declared 
him to have been a fuller; in any case he was a Roman knignt 
with property at Arpinum and a house in Rome. His health was 
weak, and he generally lived at Arpinum, where he devoted him- 
self to literary pursuits. Cicero spent hb boyhood partly m ms 
native town and partly at Rome. The poet Archias, , 

first inspired him with the love of literature. He was much 1 - , 
pressed by the teaching of Fhaedrus, the Epicurean, at a pe” 
before he assumed the toga mrSis; he studied dialectic jm 
Diodotus the Stoic, and in 88 b.c. attended the lectures of r • 
the head of the Academic sdiool, whose devoted pupil he bccainc* 
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Be studied ihetotic under Molo (Melon) of Rhodes, and kw 
under the guidance of Q. Muchis Scaevola, the augur juris* 
consult. After the death of the augur, he transferred himself to 
the care of Q. Mucius Scaevola, the pontifex maximus, a still 
more famous jurisconsult, nephm of the augur. His literary 
education at t^ period consisted largely of verse-writing and 
making translations from Greek authors. We hear of an early 
poem named PonHus Glaucus the subject of which is uncertain, 
end of translations of Xenophon’s OecononUca and the Pheno- 
fnena of Aratus. Considerable fragments of the latter work are 
still extant. To this period also belongs his de InvenHone 
tarica, of which he afterwards spoVt lightly (de Orat. i. 5), but 
which enjoyed a great vogue in the middle ages. Qcero also, 
according to Roman practice, received military training. At the 
age of 17 he serVed in the social war successively under Pompeius 
Strabo and Sulla (89 B.C.). In the war between Marius and 
Sulla his sympathies were with Sulla, but he did not take up 
arms (Sext. Rose. 136, 142). 

His forensic life be^ in 8z B.C., at the age of 25. A speech 
delivered in this year, pro QmncHo, is still extant; it is con- 
cerned with a technical point of law and has little literary merit. 
In the following year he made his celebrated defence of Sextus 
Roscius on a charge of parricide. He subsequently defended a 
woman of Arretium, whose freedom was impugned on the ground 
that Sulla had confiscated the territory of tl^t town. He then 
left Rome on account of his health, and travelled for two years 
in the East. He studied philosophy at Athens under various 
teachers, notably Antiochus of Ascalon, founder of the Old 
Academy, a combination of Stoicism, Platonism and Peripateti- 
cism. In Asia he attended the courses of Xenocles, Dionysius and 
Menippus, and in Rhodes those of Posidonius, the famous Stoic. 
In Rhodes also he studied rhetoric once more under Molo, to 
trhom he ascribes a decisive influence upon the development of 
his literary style. He had previously affected the florid, or Asiatic, 
style of oratory then current in Rome. The chief faults of this 
were excess of ornament, antithesis, alliteration and assonance, 
monotony of rhythm, and the insertion of words purely for 
rhythmical effect Molo, he says, rebuked his youthful extrava- 
gance and he came back **a changed man.” 

He returned to Rome in 77 B.C., and appears to have mar- 
ried at this time Terentia, a rich woman with a domineering 
temper, to whom many of his subsequent embarrassments were 
due.* He engaged at once in forensic and political life. He was 
quaestor in 75, and was sent to Lilybaeum to supervise the com 
supply. His connection with Sicily let him to come forward m 
70 B.C.. when curule-aedile elect, to prosecute Gains Verres, who 
had oppressed the island for Vme years. Cicero seldom prose- 
cuted, but it was the custom at Rome for a rising politician to 
win his spurs by attacking a notable offender (pro Caelio, 73). 
In the following year he defended Marcus Fonteius on a charge 
of extortion in Gaul, using various arguments which might equally 
well have been advanced on bebalf of Verres himself. 


(ktiline, and he eagerly embraced the *'good cause,” Us affec- 
tion for which from this time onward never varied, though his 
actions were not always consistent. 

The public career of Cicero henceforth is largely covered by 
the article on Romb: AnckrU History. The year of Us consul* 
sUp (63) was one of amazing activity, both administrative and 
oratorical Besides the three speeches against Publius Rullus and 
the four against Catiline, ^ he delivered a number of others, 
among wUch that on behalf of Gains Rabirius is especially not- 
able. The charge was that Rabirius (q.v.) had killed Satuminus 
in 100 B.C., a^ by bringing it the democrats challenged the 
right of the senate to declare a man a public enemy. Cicero, 
therefore, was fully aware of the danger wUch would threaten 
himself from his execution of the Catilinarian conspirators. He 
trusted, however, to receive the support of the nobles. In this 
he was disappoidted. They never forgot that he was a ”new 
man,” and were jealous of the great house upon the Palatine 
which he acquired at this time. Caesar had made every possible 
effort to conciliate Cicero,^ but, when all overtures failed, allowed 
Publius Qodius to attack him. Cicero found himself deserted, 
and on the advice of Cato went into exile to avoid bloodriied. 
He left Rome at the end of March 58, and arrived on May 
23 at Thessalonica where he remained in the deepest dejection 
until the end of November, when he went to DyrrhacUum 
(Durazzo) awaiting his recalL He left for Italy on Aug. 4, 57, 
and on arriving at Brundisium (Brindisi) found that he had been 
recalled by a law passed by the cotnitia on the very day of Us de- 
parture. On his arrival at Rome he was received with enthusiasm 
by all classes, but did not find the nobles at all eager to give him 
compensation for the loss of his house and villas, wUch had been 
destroyed by Clodius. He was soon encouraged by the growing 
coobess between Pompey and Caesar to attack the acts of Caesar 
during his consulsUp, and after his successful defence of Publius 
Sestius on March zo he proposed on April 5 that the senate should 
on May 15 discuss Caesar’s distribution of the Campanian land. 
This brought about the conference of Luca (Lucca). Cicero 
was again deserted by Us supporters and threatened with fresh 
exile. He was forced to publkh a "recantation,” probably the 
speech de Provmcns Consularibus, and in a private letter says 
frankly, "I know that 1 have been a regular ass.” His conduct 
for the next three years teems with inconsistencies wUch we 
may de|flore but cannot pass over. He was obliged to defend 
in 54 Publius Vatinius whom he had fiercely attacked during the 
trial of Sestius; also Aulus Gabinius, one of the consuls to 
whom Us exile was due; and Rabirius Postumus, an agent of 
Gabinius. On the other hand, he made a violent speech In the 
senate in 55 against Lucius Piso, the colleague of Gabinius 
in 58. We know from his letters that he accepted financial aid 
from Caesar, but that he repaid the loan before the outbreak 
of the civil war. There is no doubt that he was easily deceived. 
He was always an optimist, and thought that he was bringing 
good influence to bear upon Caesar as afterwards upon Octavian. 


In 68 B.C. his letters begin, from wUch (and especially those 
to T. Pomponius Atticus, Us "second self”) we obtain wholly 
unique knowledge of Roman life and Ustory. In 66 b.c. he was 
and was called upon to hear cases of extortion. In^^ 
^0 year he spoke on behalf of the proposal of Gaius ManiUus 
to transfer the comizumd against Mithridates from LucuUus to 
Pompey (de Lege UaxiUa)^ and delivered his clever but di^ 
^onuous defence of Aulus Cluentius (pro Cluentio). At this 
tuno he was a prospective candidate for the consulsUp, and was 
®^cd by the hostility of the nobles towards "new men” to look 
^or help wherever it was to be found. In 65 B.C. he even 
tnoiight of defending C^ilin^ on a charge of extortion, and d^ 
tivered two » pe echei on behalf of Gaius Cornelius, tribune in 

B.C., a leader of the democratic party. In 64 B.a he lost his 
tether and his son Marcus was bom. Thc^optimates finally de- 
: to support him for the consulsUp in order to keep out 

'According to Plutarch she urged her husband Jo tate vi^roja 
' SRainst Catfliiie, who had compromised her half-sister FaUa. 
^ ^^v^rgte^also to give evktence against Clodius, 1 ^ jmlous of 


His actions, however, when Caesar’s projects became manifest, 
sufficiently vindicated Us honesty. During these unhappy yearn 
he took refuge in literature. The de Oratore was written hi 55 
B.C., the de RepubUca in 54, and the de Legibus at any rate 
begun in 52. The latter year is famous for the murder of Clo- 
dius by T. Aimius Milo on the Appian Way (on Jan. x8), whieffi 
brought about the appointment of Pompey as sole consul and 
the passing of spe^ laws dealing with rioting and bribery. 
Cicero took an active part in the trials which followed bo^ 
as a defender of Milo and his adherents and as a prosecutor of 
the opposite faction. At the close of the year, to Us annoyance, 
he was sent to govern Cilicia under the provisions of Pompey’s 
law (see Pompey and Rome: Ancient History. His reluctance 
to leave Rome, already shown by his refusal to take a province, 
after his praetorsUp and consulship, was increased by the m- 
flifiAfion of Us daughter Tullia, thm a widow, to marry again. 

iCaessr, at one time, offered him a pkee on the coalition, which on 
his refusal became a triumvirate (AU. fl. 3. 3; Prov. Cons. 41), and 
afterwards a post on his commission log the divisioB of the Campn* 
nian land, or a Ugatio Uberek 
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During his absence she married the profligate spendthrift, P. 
Cornelius Dolabella. 

The province of Cilicia was a large one. It included, in addi- 
tion to Cilicia proper, Isauria, Lycaonia, Pisidia, Pamphylia 
and Cyprus, as well as a protectorate over the client kingdoms of 
Cappadocia and Galatia. There was also danger of a Parthian 
inroad. Cicero’s legate was his brother Quintus Cicero (below), 
an experienced soldier who had gained great distinction under 
Caesar in Gaul. The fears of Parthian invasion were not real- 
ized, but Cicero, after suppressing a revolt in Cappadocia, 
undertook military operations against the hill-tribes of the Am- 
anus and captured the town of Pindenissus after a siege of 46 
days. A supplicatio in his honour was voted by the senate. 
The early months of 50 were occupied by the administration of 
justice, chiefly at Laodicea, and by various attempts to alleviate 
the distress in the province caused by the exactions of his pred- 
ecessor, Appius Claudius. He had to withstand pressure from 
influential persons (e.g., M. Brutus, who had business interests 
in his province), and refused to provide his friends with wild 
beasts for their games in Rome. Leaving his province on the 
earliest opportunity, he reached Brundisium on Nov. 24, and 
found civil war inevitable. He went to Rome on Jan. 4, but 
did not enter the city, since he aspired to a triumph for his suc- 
cesses. After the outbreak of war he was placed by Pompey 
in charge of the Campanian coast. After much irresolution he 
refused Caesar’s invitations and resolved to join Pompey ’s forces 
in Greece. He was shocked by the ferocious language of his 
party, and himself gave offence by his bitter jests (Plut. Cic. 
38). Through illness he was not present at the battle of Phar- 
salus, but afterwards was offered the command by Cato the 
Younger at CorcyrsL, and was threatened with death by the young 
Cn. Pompeius when he refused to accept it. Thinking it useless 
to continue the struggle, he sailed to Brundisium, where he re- 
mained until Aug. 12, 47, when, after receiving a kind letter from 
Caesar, he went to Rome. Under Caesar’s dictatorship Cicero 
abstained from politics. EUs voice was raised on three occasions 
only: once in the senate in 46 to praise Caesar’s clemency to 
M. Claudius Marcellus (pro Marcello), to plead in the same year 
before Caesar for Quintus Ligarius, and in 45 on behalf of 
Deiotarus, tetrarch of Galatia, also before Caesar. He suffered 
greatly from family troubles at this period. In 46. he divorced 
Terentia, and married his young and wealthy ward, Publilia. 
Then came the greatest grief of his life, the death of Tullia, his 
beloved daughter. He shortly afterwards divorced Publilia, who 
had been jealous of Tullia’s influence and proved unsympa- 
thetic. To solace his troubles he devoted himself wholly to litera- 
ture. To this period belong several famous rhetorical and philo- 
sophical works, the Brutus, Orator, Partitiones Oratoriae, Para- 
doxa, Acadetnica, de Finibus, Tusculan Disputations, together 
with other works now lost, such as his Laus Catonis, Consolatio 
and Ilortensius. 

His repose was broken by Caesar’s murder on March 15, 44, 
to which he was not a party. On March 1 7 he delivered a .speech 
in the senate urging a general amnesty like that declared in 
Athens after the expulsion of the Thirty Tyrants. When it be- 
came apparent that the conspirators had removed only the des- 
pot and left the despotism, he again devoted himself to philosophy, 
and in an incredibly short space of time produced the de Natura 
Deorum, de Divinatione, de Faio, Cato motor (or de Senectute), 
Laelius (or de AnUcitia), and began his treatise de Officiis, To 
this period also belongs his lost work de Gloria. He then pro- 
jected a journey to Greece in order to see his son Marcus, then 
studying at Athens, of whose behaviour he had heard unfavour- 
able reports. He reached Syracuse on Aug. i, having during the 
voyage written from memory a translation of Aristotle’s Topica. 
He was driven back by unfavourable winds to Leucopetra, and 
then, hearing better news, returned to Rome on Aug. 21. He 
was bitterly attacked by Marcus Antonius (Mark Antony) in 
the senate on Sept. 1 for not being present there, and on the 
next day replied in his First Philippic. He then left Rome and 
devoted himself to the completion of the de OfficUs, and to the 
composition of his famous Second Philippic, which was never 


delivered, but was circulated, at first privately, after Antony had 
made his departure from Rome on the way to Cisalpine Gaul on 
Nov. 28. 

Cicero returned to Rome on Dec. 9, and from that time 
forward led the republican party in the senate. His policy, stated 
briefly, was to make use of Octavian, whose name was all-power- 
ful with the veterans, until new legions had been raised which 
would follow the republican commanders. Cicero pledged his 
credit for the loyalty of Octavian, who styled him *Tather” and 
affected to take his adrice on all occasions. Cicero, an incurable 
optimist in politics, may have convinced himself of Octavian’s 
sincerity. The breach, however, was bound to come, and the 
saying, maliciously attributed to Cicero, that Octavian was an 
“excellent youth who must be praised and — sent to another 
place,” neatly expresses the popular view of the situation. Cicero 
was sharply criticized by M. Junius Brutus for truckling to 
Octavian while showing irreconcilable enmity to Antony and 
Lepidus (ad Brut. i. 16. 4, i. 15. 9); but Brutus was safe in 
his province, and it is difficult to see what other course was open 
to a politician in Rome. Whether Cicero was right or wrong, 
none can question his amazing energy. He delivered his long 
series of Philippics at Rome, and kept up a correspondence with 
the various provincial governors and commanders, all short* 
.sighted and selfish, and several of them half-hearted, endeavour- 
ing to keep each man in his place and to elaborate a common 
plan of operations. He was naturally included in the list of the 
proscribed, though it is said that Octavian fought long on his 
behalf, and was slain near Formiae on Dec. 7, 43. He had 
a ship near in which he had previously attempted to flee, but being 
cast back by unfavourable winds he returned to his villa, saying, 
“Let me die in the country which I have often saved.’* His 
head and hands were sent to Rome and nailed to the rostra, after 
Fulvia, wife of Antony and widow of Clodius, had thrust a 
hairpin through the tongue. 

Works . — The literary works of Cicero may be classed as (i.) 
rhetorical; (ii.) oratorical; (iii.) philosophical and political; (iv.) 
epistolary. 

(i.) Rhetorical . — ^His chief works of this kind are: (a) de 
Oratore, a treatise in three books dedicated to his brother Quin- 
tus. The discussion is conducted in the form of a dialogue which 
is supposed to have occurred in 91 b.c. chiefly betw^een the two 
orators L. Cra.ssus and M. Antonius. The first book deals with the 
studies necessary for an orator; the second with the treatment 
of the subject matter; the third with the form and delivery ot 
a speech. Cicero says of this work in a letter (Fam. i. 9. 23) 
that it “does not deal in hackneyed rules and embraces the whole 
theory of oratory as laid down by Isocrates and Arisloilc.’’ 
(6) Brutus, or de Claris oratoribus, a history of Roman eloquence 
containing much valuable information about his predecessors, 
drawn largely from the Chronicle (liber annalis) of Atticus. (c) 
Orator, dedicated to M. Brutus, sketching a portrait of the per- 
fect and ideal orator, Cicero’s last word on oratory. The sum of 
his conclusion is that the perfect orator must also be a 
man. Cicero says of this work that he has “concentrated in it all 
his taste” (Fam. vi. 18. 4). The three treatises are intended to ; 
form a continuous series containing a complete system of rhe- 
torical training. 

It will be convenient to mention here a feature of Ciceronian 
prose on which singular light has been thrown by recent inquiry. 
In the de Oratore, iii. 173 sqq., he considers the element 0 
rhythm or metre in prose, and in the Orator (174-226) h® 
to the subject and discusses it at length. His nwn point is t a 
prose should be metrical in character, though it should not 
entirely metrical, since this would be poetry (Orator, 220). Gree 
writers relied for metrical effect in prose on those feet which w 
not much used in poetry. Aristotle recommended the pa 
Cicero preferred the cretic-^*-, which he says is 
metrical equivalent of the paean. Demosthenes was espe 
fond of the cretic. Rhythm pervades the vriholc sentence 
most important at the end or clausula, where the swell 
period sinks to rest. The cars of the Romans were L|y 
credibly sensitive to such points. We arc told that an as 
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^ stirred to wild apfdaiue by a double trochee^ If tbe 
order were changed, Qccro says, the effect would be lost. The 
52une rhythm should be found in the membra which compose 
the sentence. He quotes a passage from one of his own speeches 
jn which any change in the order would destroy the rhythm. 
Cicero gives various clausulae which his cars told him to be good 
or bad, but his remarks arc desultory as also are those of Quintil- 
ian, whose examples were largely drawn from Cicero’s writings. It 
^as left for modem research to discover rules of harmony which 
the Romans obeyed unconsciously. Other investigators had shown 
that Cicero’s clausulae are generally variations of some three or 
four forms in which the rhythm is trochaic. Dr. Thaddaeus 
Zielinski of Warsaw, after examining all the clausulae in Cicero’s 
speeches, finds that they are governed by a law. In every 
clamnla there is a basis followed by a cadence. The basis con- 
sists of a cretic or its metrical equivalent.* This is followed by a 
cadence trochaic in character, but varying in length. The three 
favourite fo Tns are (i.) - w - u, (ii.) - w (iii.) « ^ - u - c 

These he styles verae (V). Other frequent clausulae, which he 
terms Ikitae (L), are those in which a long syllable is resolved, 
as in verse, into two shorts, e.g., esse vtdedtur. These two classes, 
V and L, include 86% of the clausulae in the orations. Some rarer 
clausulae which he terms M {=^malae) introduce no new prin- 
ciple. There remain two interesting forms, viz., S {=selectae), 
in which a spondee is substituted for a trochee in the cadence, 

^ c, this being done for special emphasis, and P 

pi'ssimae^, where a dactyl is so used, e.g., this being 

the Iwroica clausula condemned by Quintilian. Similar rules apply 
to the membra of the sentence, though in these the S and P forms 
arc more frequent, harmony being restored in the clausula. 

These results apply not only to the speeches but also to the 
philosophical writings and the more elaborate letters, and with 
nKHliiValions to other rhythmical prose, e.g., that of Pliny and 
Seneca. Rhythm was avoided by Caesar who was an Atticist, and 
by Sallust, who was an archaist. Livy’s practice is exactly opposite 
to that of Cicero, since he has a marked preference for the S 
forms, thereby exemplifying Cicero’s saying that long syllables 
are more appropriate to history than to oratory {Orator, § 2x2). 

lii.) Speeches. — ^These were generally delivered before the 
senate ur people, if political in character, and before jurors sitting 
in a qmirstio, if judicial. The speech against Vatinius was an 
in.uk upon a witness under examination; that de Domo was 
iniidt.' before the Pontifices; that pro C. Rabirio perduellioms reo 


advocate. Sometimes fie had a bad client; he naively confesses 
the straits to which he was put when defending Scamander (Clu. 
51; cf. Phil. xiii. 26). He thought of defending Catiline, though 
he says that his guilt is clear as noon-day {Att. i. 1-2 and ii. i). 
Sometimes the brief which he held at the moment compelled him 
to take a view of facts contrary to that which he had previously 
advocated. Thus in the pro Caedna be alleges judicial corrup- 
tion against a witness, Falcula, while in the pro Cktentio he con- 
tends that the offence was not proved {Caec. 28, Clu. 103). He 
says quite openly that *‘it is a great mistake to suppose that 
statements in his speeches express his real opinions” {Clu. 139). 
It is therefore idle to reproach him with inconsistencies, though 
these arc sometimes very singular. Thus in the pro Cornelia he 
speaks with praise of Gabinius, who, when a colleague vetoed 
his proposal, proceeded to depose him after the precedent set by 
Tiberius Gracchus (Asconius in Cornel, p. 71). In the ^0 
Cluentio, iii, he contends that nothing is easier than for a new 
man to rise at Rome. In the pro CaeUo he says that Catiline had 
in him undeveloped germs of the greatest virtues, and that it 
was the good in him that made him so dangerous {Gael. 12-14). 
He sometimes deliberately puts the case upon a wrong issue. In 
the pro MUone he says that either Milo must have lain in wait 
for Clodius or Clodius for Milo, leaving out of sight the truth, 
that the encounter was due to chance. He used to boast that he 
had cast dust into the eyes of the jury in the case of Cluentius 
(Quintil. ii. 17-21). 

Cicero had a perfect mastery of all weapons wielded by a 
pleader in Rome. He was specially famous for his pathos, and 
for this reason, when several counsel were employed, always 
spoke last {Oral. 130). A splendid specimen of pathos is to be 
found in his account of the condemnation and execution of the 
Sicilian captains {Verr. [Act. ii.] v. 106-122). Much exaggera- 
tion was permitted to a Roman orator. Thus Cicero frequently 
speaks as if his client were to be put to death, though a criminal 
could always evade capital consequences by going into exile. His 
enemies scoffed at his ’Tear-drops.” He indulged in the most 
violent invective, which, though shocking to a modem reader, 
e.g., in his speeches against Vatinius and Piso, was not offensive 
to Roman taste {de Orat. ii. 216-290). He was much criticized 
for his jokes, and even Quintilian (ii. 17-21) regrets that he 
made so many in his speeches. He could never resist the temp- 
tation to malm a pun. It must be remembered, however, that he 
was the great wit of the period. Caesar used to have a collection 


in the course of a provocatio to the people; and those pro Ligario 
and pro re^e Deiotaro before Caesar. The five orations compos- 
ing the Actio Secunda in Verrem were never spoken, but written 
aiirr Verres had gone into exile. The Second Philippic also was 
not delivered but issued as a pamphlet. Cicero’s speech for Milo 
at his trial was not a success, though, as Quintilian (ix. 2. 54) 
quotes trom it, as taken down by shorthand reporters, an example 
oi a rhetorical figure well used, it cannot have been such a 
iailure as is alleged by later writers. The extant speech was 
yriuen by Cicero at his leisure. None of the other speeches is 
in the exact form in which it was delivered. Cicero’s method 
to construct a commentarius or skeleton of his speech, which 
he used when speaking. If he was pleased with a speech he then 
vrotc it out for publication. Sometimes he omitted in the written 
speech a subject on which he had spoken. A record of this is 
preserved: e.g., “de Postumi rriminibus” {Mur. $1), 
"de leste Tufio” {Gael. 19). These commentarii were published 
hiii freedman Tiro and are quoted by Asconius {ad Orat. in 
Candida, p. 87). 

Cicero in his speeches must be given all the privileges of an 


Orator, S 214: “‘patrls dictum sapiens temeritas fill cftmprdbavlt 
(lichorro tantus clamor contionis excitatus est lit admirabile esMt. 

id numerus cfficerit? Verbomm ordinem immuta, fac 
" ( ^mprobavit fiU temeritas’ jam nihil erit.” 

Thib theory' is partly antidpated by Tcrentianus Maurua Le. AJt. 
who i,ays of the cretic (v. 1440 sqq .) : — 

“I’hirimum orantes decebit quando paene in ultimo 
Obtinet aedem beatam, terminet si clausul am 
^actylus spondeus imam, nec trochaeum respuo; 

Plenius tractatur istud arte proaa rhetonim. ’ 


of Cicero’s born mots brought to him. Cicero comi^ains that all 
the jokes of the day were attributed to himself, including those 
made by very sorry jesters {Fam. vii. 32. i). A fine specimen of 
sustained humour is to be found in his speech pro Murena, where 
he rallies the jurisconsults and the Stoics. He was also criticized 
for his vanity and perpetual references to his own achievements. 
His vanity, however, as has been admirably remarked, is essen- 
tially that of “the peacock, not of the gander,” and is redeemed 
by his willingness to raise a laugh at his own expense (Strachan- 
Davidson, p. 192). Some critics have impugned his legal knowl- 
edge, but probably without justice. It is true that he does not 
claim to be a great expert, though a pupil of the Scaevolas, and 
when in doubt would consult a jurisconsult; also, that he fre- 
quently passes lightly over important points of law, but this was 
probably because he was conscious of a flaw in his case. 

(iii.) Political and Philosophical Treatises. — These are gener- 
ally written in the form of dialogues, in which the speakers some- 
times belong to bygone times and sometimes to the present. The 
first method was known as that of Heracleides, the second as that 
of Aristotle {Att. xiii. 19. 4). There is no reason to suppose that 
the speakers held the views with which Cicero credits them, or 
had such literary powers as would make them able to express 
such views {ib., xiii. 12. 3). The political works are de RepubUca 
and de Legibus. The first was a dalogue in six books concerning 
the best form of constitution, in which the speakers are Scipio 
Africanus Minor and members of his circle. tells us that he 
drew largely from Plato, Aristotle, Theophrastus and writings of 
the Peripatetics. The famous “Dream of Sdpio” recalls the 
“Vision of Er” in Plato’s Republic (Book z. ad fin.). The de 
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Le^bus, a sequel to this work In imitation of Plato’s Laws, is 
drawn largely from Chrysippus. 

Cicero as a philosopher belonji^d to the New Academy. The 
followers of this school were free to hear all arguments for and 
against, and to accept the conclusion which for the moment ap- 
peared most probable (Acad, ii. 131). Thus in the Tusculan 
Disputations v. he expresses views which conflict with de Fimbus 

iv. , and defends himself on the ground that as an Academic he 
is free to change his mind. He was much fascinated by the Stoic 
morality, and it has been noticed that the Tusculan Disputations 
and de Officiis are largely Stoic in tone. He has nothing but con- 
tempt for the Epicureans, and cannot forgive their neglect of 
literary style. As Cicero’s philosophical writings have been se- 
verely attacked for want of originality, it is only fair to recollect 
that he resorted to philosophy as an anod3me when suffering 
from mental anguish, and that he wrote incredibly fast. He issued 
two editions of lus Academka. The first consisted of two books, 
in which Catulus and Lucullus were the chief speakers. He then 
rewrote his treatise in four books, making himself, Varro and 
Atticus the speakers. His works are confessedly in the main 
translations and compilatibns (Att, zii. 52. 3); all that he does is 
to turn the discussion into the form of a di^ogue, to adapt it to 
Roman readers by illustrations from Roman history, and to in- 
vent equivalents for Greek technical terms. This is equally true 
of the political treatises. Thus, when Atticus criticized a strange 
statement in de Republ, ii. 8, that aU the cities of the Peloponnese 
had access to the sea, he excuses himself by saying that he found 
it in Dicaearchus and copied it word for word (Att, vi. 2. 3). In 
the same passage he used an incorrect adjective, Phliuntii for 
Phliasu; he says that he had already corrected his own copy, but 
the mistake survives in the single palimpsest in which this work 
has been preserved. The only merits, therefore, which can be 
claimed for Cicero are that he invented a philosophical terminol- 
ogy for the Romans, and that he produced a series of manuals 
which from their beauty of style have had enduring influence 
upon mankind. 

The most famous of these treatises are the following: 

De Fimbus, on the Supreme Good. In Book i. L. Manlius Tor- 
quatus explains the Epicurean doctrine, which is refuted in iL by 
Cicero. In iii. and iv. M. Porcius Cato sets forth the doctrine of the 
Stoics which is shown by Cicero to agree with that of Antiochus 
of Ascalon; in v. M. Pupius Piso explains the views of the Aca- 
demics and Peripatetics. 

Tuscuhnae Disputationes, so called from Cicero’s villa at Tus- 
culum in which the discussion is supposed to have taken place. 
The subjects treated are: — ^in Book i., the nature of death and 
the reasons for despising it; Book ii., the endurance of pain; 
pain is not an evil; Book iii., wisdom makes a man insensible to 
sorrow; Book iv., wisdom banishes all mental disquietude; Book 

v. , virtue is sufficient to secure happiness. The materials are 
drawn largely from works of Dicaearchus. 

De Deorum Natura, — ^The dialogue is placed in 77 b.c. In 
Book i. Velleius attacks other philosophies and explains the sys- 
tem of Epicurus. He is then refuted by Cotta. In Book ii. 
Balbus, speaking as a Stoic, discusses the existence of the gods, 
nature, the government of the world and providence. In Book 
iii. Cotta criticizes the views of Balbus. The statement of the 
Epicurean doctrine is drawn from the work of Fhaedrus, irepi BeSsv 
tlm criticism of this from Posidonius. The Stoic teaching is de- 
rived from Cleanthes, Chrysippus and Zeno, and is criticized 
from the writings of Cameades and Clitomachus. 

De OfficUs, addressed to his son Marcus. In this the form of 
dialogue was not employed. The material is chiefly drawn from 
Stoic sources, e.g., works of Panaetius in Books L and ii., of 
Posidonius and Hecato m Book iii. 

The Academica, as they have come down to us, are a con- 
flation from the two editions of this worL They consist of the 
second book from the first edition, and a portion of the first 
bode from the second edition. 

Cato maior, or de Senectute, a dialogue placed in 150 B.C., in 
iriiich Cato, addressing Scipio and Laelius, set forth the praises 
ai old age. The idea is ttawn from Aristo of Chios, and the 


materials largely derived from Xenophon and Plato. 

Laelius, or de Amicitia, a dialogue between Laelius and his 
sons-in-law, in which he sets forth the theory of friendship, speak- 
ing with special reference to the recent death of Scipio. Cicero 
here draws from a work of Theophrastus on the same subject 
and from Aristotle. 

(iv.) Letters. — Those preserved are (i) ad FamHiarep, i.*x\q.* 
(2) ad AtHcum, i.-xvi.; (3) ad Quintum, i.-iii., ad Brutum, j-ii’ 
Some 35 other books of letters were known to antiquity, e.g., to 
Caesar, to Pompey, to Octavian and to his son Marcus. 

The collection includes nearly loo letters written by other per- 
sons. Thus, the eighth Book ad Fam. consists entirely of letters 
from Caelius to Cicero when in Cilicia. When writing to Atticus 
Cicero frequently sent copies of letters which he had received. 
There is a great variety in the style not only of Cicero’s corre- 
spondents, but also of Cicero himself. Caelius writes in a breezy 
school-boy style; the Latinity of Plancus is Ciceronian in char- 
acter; the letter of Sulpicius to Cicero on the death of Tullia is 
a masterpiece of style; Matius writes a most dignified 
justifying his affectionate regard for Caesar’s memory. Several 
of his correspondents are indifferent stylists. Cato labours to 
express himself in an awkward and laconic epistle, apolo^izinfr 
for its length. Mctcllus Celer is very rude, but gives himself aw^y 
in every word. Antony writes bad Latin, while Cicero himsdif 
writes in various styles. We have such a cri de coeur as his few 
words to one of the conspirators after Caesar’s murder, con- 
gratulate you. I rejoice for myself. I love you. I watch your 
interest; I wish for your love and to be informed what you are 
doing and what is being done” (Fam. vi. 15). When writing to 
Atticus he eschews all ornamentation, uses short sentences, col- 
loquial idioms, rare diminutives and continually quotes Greek 
This use of Greek tags and quotations is also found in letters to 
other intimate friends, e.g,, Paetus and Caelius; also in letters 
written by other persons, e.g., Cassius to Cicero; Quintus to 'I'iro. 
and subsequently in those of Augustus to Tiberius. It is a feature, 
of the colloquial style and often corresponds to the modern 
of ”slang.” Other letters of Cicero, es[)ecially those written to 
persons with whom he was not quite at his ease or those meant 
for circulation, are composed in his elaborate style with long 
periods, parentheses and other devices for ob.scuring thought. 
These are throughout rhythmical in character, like his speeches 
and philosophical works. 

We know from Cicero’s own statement (Att, xvi. 5. 5) that 
he thought of publishing some of his letters during his lifetime. 
On another occasion he jestingly charges Tiro with wishing to 
have his own letters included in the “volumes” (Fam. xvi. 17. 1). 
It is obvious that Cicero could not have meant to publish his 
private letters to Atticus in which he makes confessions about 
himself, or those to Quintus in which he sometimes outsteps the 
limits of brotherly criticism, but was thinking of polished pro- 
ductions such as the letters to Lentulus Spinther or that to 
Lucceius which he describes as “very pretty” (Att. iv. 6. 4). 

It is universally agreed that the letters ad Familiares were pub- 
lished by Tiro, whose hand is revealed by the fact that he sup- 
presses all letters written by himself, and modestly puts at the 
end Uiose written to him. lliat Cicero kept copies of his letters, 
or of many of them, we know from a passage in which, when 
addressing a friend who had inadvertently tom up a letter from 
him, he says that there is nothing to grieve about; he has himself 
a copy at home and can replace the loss (Fam. vii. 25. i)- 
may have obtained from Tcrentia copies of letters written to her. 
It has been suggested that he may also have edited the letters to 
Quintus, as he could obtain them from members of the family- 
The letters ad Familiares were generally quoted in antiquity by 
books, the title being taken from the first letter, e.g., Ckero sa i 
Varronem epistula Paeti. \ 

While the letters ad Familiares were circulated at once, those 
to Atticus appear to have been suppressed for a considerable umc^ 
Cornelius Nepos (Att. x6) knew of their existence but disti * 
guishes them from the published letters, Asconius (p. A?)* 
ing under Claudius, never quotes them, though, whm discus^ 
eScero’s projected defence of Catiline, he could hardly M 
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failed to do 80| if ho had known them. The first author who 
quotes them is Seneca. It is, therefore, probable that they were 
not published by Atticus himself, who died 32 b.c., though his 
hand may be seen in the suppression of all letters written by 
himself, but that they remained in the possession of his family 
and were not published until about a.d. 60. At that date they 
could be published without expurgation of any kind, whereas in 
the letters ad FamUiares the editor’s hand is on one occasion (iii. 
TO. 11) manifest. Cicero is telling Appius, his predecessor in 
C ilicia, of the measures which he is taking on his behalf. There 
then follows a lacuna. It is obvious that Tiro thought the passage 
compromising and struck it out. In the letters to Atticus, on the 
other hand, we have Cicero’s private journal, his confessions to 
the director of his conscience, the record of his moods from day 
to clay, without alterations of any kind. 

Cicero’s letters are the chief and most reliable source of in- 
formation for the period. It is due to them that the Romans of 
the day are living figures to us, and that Cicero, in spite of, or 
rather in virtue of his frailties, is intensely human and sym- 
pathetic. The letters to Atticus abound in the frankest self- 
revelation, though even in the presence of his confessor Us in- 
stinct as a pleader makes him try to justify himself. The his- 
torical value of the letters, therefore, completely transcends that 
of Cicero’s other works. It is true that these are full of informa- 
tion. Thus we learn much from the de Legibus regarding the 
constitutional history of Rome, and much from the Brutus con- 
rrrning the earlier orators. The speeches abound in details which 
mny be accepted as authentic, either because there is no reason 
for misrepresentation or on account of their circumstantiality. 
Thus the Verrines are our chief source of information for the 
(Tovernment of the provinces, the system of taxation, the powers 
of the governor. They tell us of the monstrous system by which 
the governor could fix upon a remote place for the delivery of 
corn, and so compel the farmer to compound by a payment in 
money which the orator docs not blame, on the ground that it is 
only proper to allow magistrates to receive com wherever they 
wish (iii. 190). From the speech pro Clueniio (145-154) we 
^ain unique information concerning the condition of society in a 
country town, the extraordinary exemption of equites from prose- 
cution for judicial corruption, the administration of domestic 
justice in the case of slaves examined by their owner (ib., 176- 
iS;). But we have always to be on our guard against misrepre- 
sentation, exaggeration and falsehood. The value of the letters 
lies in the fact that in them we get behind Cicero and are face to 
fare with the other dramatis personae; also that we are admitted 
behind the scenes and read the secret history of the times. One 
of the most interesting documents in the correspondence is a 
despatch of Caesar to his agent Oppius, written in great haste and 
in di.sjuinted sentences. It runs as follows: *’On the 9th I came 
to Bruiidisium. Pompey is at Brundisium. He sent Magius to 
tnc to treat of peace. I gave him a suitable answer” {Att, ix. 13, 
A). In the de BeUo civUi, on the other hand, Caesar who wishes 
to show that he did his best to make peace, after stating that he 
sent his captive Magius to negotiate, expresses mild surprise at 
the fact that Pompey did not send him back {Bell, Civ. i. 26). 
We hear of the extraordinary agreement made by two candidates 
for the consulship in Caesar’s interest with the sitting consuls of 
54 K which Cicero says he hardly ventures to put on paper, 
bndcr the terms of this the consuls, who were optimates, bound 
fbttnselves to betray their party by securing, apparently fraudu- 
^otly, the election of the can^dates while they in turn bound 
fbemsclves to procure two ex-consuls who would swear that they 
present in the senate when supplies were voted for the 
consul, -jr provinces, though no meeting of the senate had been held, 
three augurs who would swear that a lex curiata had been 
jessed, though the comitia curiata had not been convened {Att. 

18. 2). But perhaps the most singular scene is the coimcil of 
fbree great ladies presided over by Servilia at Antium, which de- 
the movemenU of Brutus and Cassius in June 44 b.c., when 
Cassius ’’looking very ficrco-^you would say that he was breath- 
fire and sword”— blustered concerning what he considered an 
*asult, viz.^ 21 commission which had been laid upon him to supply 


com. Servilia calmly remarks she will have the commission 
removed from the decree of the senate {Att. xv. xi. 2). 

(v.) Miscellaneous, — ^It is not necessary to dwell upon the other 
forms of literary composition attempted by Cicero. He was a 
fluent versifier, and would write 500 verses in one night. Con- 
siderable fragments from a juvenile translation of Aratus have 
been preserved. His later poems upon his own consulship and his 
exile were soon forgotten except for certain lines which provoked 
criticism, such as the unfortunate verse: 

”0 fortunatam natam me console Romam.” 

He wrote a memoir of his consulship in Greek and at one time 
thought of writing a history of Rome. Nepos thought that he 
would have been an ideal historian, but as Cicero ranks history 
with declamation and on one occasion with great naiveti asks 
Lucius Lucccius (g.v.), who was embarking on this task, to em- 
broider the facts to his own credit, we cannot accept this criticism 
{Fam. vi. 2. 3). 

(vi.) Authenticity. — ^The genuineness of certain works of 
Cicero has been attacked. It was for a long time usual to doubt 
the authenticity of the speeches post reditum and pro Marcello. 
Recent scholars consider them genuine. As their rhythmical 
structure corresponds more or less exactly with the canon of 
authenticity formed by Zielinski from the other speeches, the 
question may now be considered closed. Absurd suspicion has 
been cast upon the later speeches in Catilinam and that pro 
Archia, An oration pridie quam in exsilium iret is certainly a 
forgery, as also a letter to Octavian. There is a “controversy” 
between Cicero and Sallust which is palpably a forgery, though 
a quotation from it occurs in Quintilian (iv. i. 68). Suspicion 
has been attached to the letter^ to Brutus, which in the case 
of two letters (i. 16 and 17) is not unreasonable since they some- 
what resemble the style of suasoriae, or rhetorical exercises, but 
the latest editors, Tyrrell and Purser, regard these also as genuine. 

After Cicero’s death his character was attacked by various de- 
tractors, such as the author of the spurious Controversia put into 
the mouth of Sallust, and the calumniator from whom Dio Cassius 
(xlvi. x-28) draws the libellous statements which he inserts into 
the speech of Q. Fufius Calenus in the senate. Of such critics, 
Asconius (in Tog. Cand. p. 95) well says that it is best to ignore 
them. His prose style was attacked by Pollio as Asiatic, also by 
his son, Asinius Gallus, who was answered by the emperor 
Claudius (Suet. 41). The writers of the silver age found fault 
with his prolixity, want of sparkle and epigram and monotony 
of his clausulae. A certain Largius Licinius gained notoriety by 
attacking his Latinity in a work styled Ciceromastix. His most 
devoted admirers were the younger Pliny, who reproduced his 
oratorical style with considerable success, and Quintilian (x. x. 
112), who regarded him as the perfect orator, and draws most of 
his illustrations from his works. At a later period his style fasci- 
nated Christian writers, notably Laclantius, the “Christian 
Cicero,” Jerome and St. Augustine, who drew freely from his 
rhetorical writings. 

(2) Quintus Tullius Cicero, brother of the orator and 
brother-in-law of T. Pomponius Atticus, was bom about 102 b.c. 
He was aedile in 67, praetor in 62, and for the three following 
years propraetor in Asia, where, though he seems to have ab- 
stained from personal aggrandizement, his ill-temper gained him 
an evil notoriety. After his return to Rome, he heartily sup- 
ported the attempt to secure his brother’s recall from exile, and 
was nearly murdered by gladiators in the pay of Clodius. He 
distinguished himself as one of Julius Caesar’s legates in the 
Gallic campaigns, served in Britain, and afterwards under his 
brother in Cilicia. On the outbreak of the Civil War between 
Pompey and Caesar, Quintus, like Marcus, supported Pompey, 
but after Pharsalus he deserted and made peace with Caesar, 
largely owing to the intercession of Marcus. Both the brothers 
fell victims to the proscription which followed Caesar’s death, 
Quintus being put to death in 43, some time before Marcus. His 
marriage with Pomponia was very unhappy, and he was mudx 
under the influence of his f reedman Statius. Though trained on the 
same lines as Marcus he never spoke in public, a^ even said, 
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**One orator in a family is enough, nay even in a city.” Though 
essentially a soldier, he took considerable interest in literature, 
wrote epic poems, tragedies and annals, and translated plays of 
Sophocles. There are extant four letters written by him (one to 
his brother Marcus, and three to his freedman Tiro) and a short 
paper, de Petitione Consulatus (on canvassing for the consul- 
ship), addressed to his brother in 64. A few hexameters by him 
on the 12 signs of the zodiac are quoted by Ausonius. 

(3) Marcus Tullius Cicero, only son of the orator and his 
wife Terentia, was born in 65 b.c. At the age of 17 he served 
with Pompey in Greece and commanded a squadron of cavalry 
at the battle of Pharsalus. In 45 he was sent to Athens to study 
rhetoric and philosophy, but abandoned himself to a life of dis- 
sipation. It was during his stay at Athens that his father dedi- 
cated the de Officiis to him. After the murder of Caesar (44) he 
attracted the notice of Brutus, by whom he was offered the post 
of military tribune, in which capacity he rendered good service 
to the Republican cause. After the battle of Philippi (42), he took 
refuge with Sextus Pompeius in Sicily, where the remnants of 
the Republican forces were collected. He took advantage of the 
amnesty granted by the Treaty of Misenum (39) to return to 
Rome, where he took no part in public affairs, but resumed his 
former dissipated habits. In spite of this, he received signal 
marks of distinction from Octavian, who not only nominated him 
augur, but accepted him as his colleague in the consulship (30). 
He had the satisfaction of carrying out the decree which ordered 
that all the statues of Antony should be demolished, and thus 
“the divine justice reserved the completion of Antony’s punish- 
ment for the house of Cicero” (Plutarch). He was subsequently 
appointed proconsul of Asia or Syria, but nothing further is 
known of his life. In spite of his debauchery, there is no doubt 
that he was a man of considerable education and no mean soldier, 
while Brutus, in a letter to his father {Epp. ad Brutum, ii. 3), 
even goes so far as to say that the son would be capable of at- 
taining the highest honours without borrowing from the father’s 
reputation. 

(4) Quintus Tullius Cicero ( c . 67-43 b.c:), son of Quintus 
Tullius Cicero (brother of the orator). He accompanied his 
uncle Marcus to Cilicia, and, in the hope of obtaining a reward, 
repaid his kindness by informing Caesar of his intention of leav- 
ing Italy. After the battle of Pharsalus he joined his father in 
abusing his uncle as responsible for the condition of affairs, hop- 
ing thereby to obtain pardon from Caesar. After the death of 
Caesar he attached himself to Mark Antony, but, owing to some 
fancied slight, he deserted to Brutus and Cassius. He was in- 
cluded in the proscription lists, and was put to death with his 
father in 43. In his last moments he refused under torture to 
disclose his father’s hiding-place. His father, who in his conceal- 
ment was a witness of what was taking place, thereupon gave 
himself up, stipulating that he and his son should be executed 
at the same time. 

BiBuuGRAPHy.— It is impossible to mention more than a few works 
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Cicero and the Roman Republic (Heroes of the Nations series, 1894) ; 
G. Boissicr, Ciciron et ses amis (1865) ; W. Warde Fowler, Social Life 
at Rome (1908); introduction to R. Y. Tyrrell and L, C. Purser’s 
e^tion of the letters (1904-18) ; Th. Zielinski, Cicero im Wandel der 
Jahrhunderie (3rd cd., Leipzig, 1912). (2) Literary.—-^. Sebanz. 
Geschichte der romischen Literatur, L, 194-274 (Miinchen, 1890). (3) 
Unguistic.^H. Merguet, Lexikon zu den Schrifien Ciceros (Jena, 
1887-94) ; J. l..e Breton, Etudes sur la langue et la grammaire de 
Ciceron (1901) ; E. Norden, Die antike Kunstprosa (Leipzig, 1898) ; 
Th.* Zielinski, “Das Clauselgesetz in Ciceros Reden” in PhUologus 
(Leipzig, 1904) ; L. Laurand, Etudes sur le style des discours de 
Ciciron (1907). Much information on points of Ciceronian idiom and 
language will be found in J. S. Reid’s Academica (London, 1885), de 
Finikus^ i.-ii. (Cambridge, 1925) and G. Landgraf’s Pro Sext. Roscio 
(Erlangen, 1884). (4) Legal.^K. H. J. Grccnidge, The Legal Pro- 
cedure of Cicero*s Time (Oxford, iqot). (5) Philosophical. — An excel- 
lent account of Cicero as a philosopher is given in the preface to 
Reid's editions of the Academica. (6) Rations (critical) of the com- 
plete texts. — ^Baiter-Halm (1845-61); C. F. W. Muller (2880-96); 
Oxford Classical Texts. (A. C. C.) 

CICERO, a town of Cook county, 111 ., U.S., about 7 mi. S.W. 
of the loop, and bounded by Chicago on the north, east and south. 


Pop. (1950) 67,195; (1940) 64.712 by the federal census. Qcero 
is an important industrial centre, manufacturing electrical equip, 
ment, iron and steel, enamelware, castings, asbestos, copper, brass 
and printing machinery. Cicero was settled about 1849, and was 
inconiorated in 1867. The town achieved notoriety during the 
1920s and later as the headquarters of Alphonse (“Scarface Al”) 
Capone (1899-1947) and other Chicago gangsters who built vast 
criminal syndicates to run speak-easies during the period of pro- 
hibition and later expanded their activities along many other lines, 
principally gambling and prostitution. 

CICERONE, a guide, one who conducts visitors to museums 
galleries, etc., and explains matters of historic or artistic interest! 
The word is presumably taken from Marcus Tullius Cicero as a 
type of learning and eloquence. According to a quotation (1762) 
cited by the New English Dictionary the word seems first to have 
been applied to “learned antiquarians who show and explain to 
foreigners the antiquities and curiosities of the country.” 

CICHLID. The fishes of the family Cichlidae are perches 
with a single nostril on each side and with the lower pharyngeals 
coalesced or united by suture. They are found in lakes, rivers 
and brackish lagoons of Central and South America, Africa and 
Syria, Madagascar and India. This di.stribution was formeny 
considered to favour the idea of the persistence of the connection 
between South America and Africa into the Eocene, but the vali^ 
of the Cichlids in this relation is discounted by the fact that 
many species enter brackish water and some the sea. Their pres- 
ence in Madagascar, where none of the true freshwater African 
families is represented, indicates that their dispersal has been 
accomplished in a manner different from these. 

The American species number about 250, the African 400; none 
of the genera is common to the two continents. The Indian 
Eiropltis is an isolated genus, related only to Paretroplns of Maiia- 
gascar, in w'hich island the genera arc peculiar, the two others 
being related to African genera. In the African Cichlid fauna an 
extraordinary diversity and specialization is attained in the great 
lakes, Tanganyika having 100 species, nearly all belonging to 
genera found only in the lake, and Nyassa having nearly as many 
endemic species, some of which have evolved on parallel lines to 
those of Tanganyika. The lacustrine genera differ from each 
other, especially in modifications of the mouth and teeth, enabling 
these fishes to make use of every kind of animal and vegetable 
food available in the lakes. Many Cichlids arc beautifully coloured, 
and are favourite aquarium fishes. Hcrichthys cyanoguUatus of 
Mexico, covered with bright blue spots, is one of the really 
handsome species. PtcrophyUum scalare of the Amazon has the 
body very deep and strongly compressed and the dorsal and anal 
fins high. Tilapia nilotica, the bolti of the Nile, reaches a length 
of 18 inches. 

In many Cichlids the female fish keeps the eggs in her mouth 
until they batch, and for a time swims with her brood, opening 
her mouUi for the little fishes to swim in when danger threatens. 
In other species the eggs are laid in a hollow scooped out by the 
male; both parents guard the nest until the eggs hatch, when the 
mother takes the young into her mouth. (C. T. R.) 

CICISBEO (chi-chis-ba'6), the term in Italy (17th centuiy 
onwards) for a dangler about women. The cicisbeo was the pio- 
fessed gallant of a married woman, who attended her at all public 
entertainments, it being considered unfashionable for the husband 
to be her escort. 

CICOGNARA, LEOPOLDO, Count (i76?-i834). 
archaeologist and writer on art, was bom at Ferrara. A residence 
of some years at Rome, devoted to the study of the antiquitws 
and galleries, was followed by visits to Naples and Sicily, n® 
then visited Florence, Milan, Bologna and Venice, acquirmg a 
complete archaeological knowledge of these and other cities, m ^ 
1795 he took up his abode at Modena, and was for 12 j 
engaged in politics, becoming minister plenipotentiary of t . 
Cisalpine Republic at Turin. Napoleon decorated him with t 
Iron Crown; and in 1808 he was made president of the Acadern 
of the Fine Arts at Venice. In 1808 appeared his treatise 
bello raghnamenti. This was followed (1813-18) by his 
opus, the Storia della scvUura dal suo risorgmento in /»»» 
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secolo di Naptdeone. The book was designed to complete the 
works of Winckelmann and D’A^court, and is il lnst rat fd with 
180 plates in outline. His Pabbriche piU cospicue di Venezia, two 
suiierb folios conUining about 150 plates, was publi^ed (iftis- 
jol under the auspices of Francis I of Austria. Charged by the 
Venetians with the presentation of their gifts of the empress 
Caroline at Vienna, Cicognara added to the offering an illns tm tfd 
catalogue of the objects it comprised; this book, Omaggio delle 
Provincie Venete alia maesti di Carolina Augusta, has since be- 
come of great value to the bibliophile. In 1821 he published at 
Pi^a a catalogue raisonni, rich in bibliographical lore, of his fine 
library, the result of 30 years of loving labour, which in 1824 was 
purchased en bloc by Pope Leo XII and added to the Vatican 
library. Cicognara’s work in the academy at Venice, of which he 
lierame president in 1S08, led to the foundation of a gallciy for 
the reception of Venetian pictures. 

Set Zanetti, Cenwi biografiei di LeopoMo Cicognara (Venice, 1834) ; 
Maliiiani, Metnorie del eonte Leopoldo Cicognara (Venice, j888). 
CICONITOAE: see Jabiku; Stork. 

CID^ THE (Arabic sidy “lord”)» is the popular sobriquet by 
which Rodrigo Diaz de Vivar (? 1043-1099), most famous of 
mediaeval Spanish captains, has been known in Spain since his 
own day. It is frequently linked with another sobriquet, of 
Romance origin, Campeador, “winner of battles.” There i.s a 
siib.^tantial heroic history of Rodrigo Diaz, in both poetry and 
prose, originating in the 12th century, but this is of more concern 
to the student of literature than to the historian (see Spanish 
ijiEKATURE). There are, however, some acceptable historical 
sources from which his biography may be established. I'hese in- 
iliide some contemporary documents, the Historia Roderici (a 
\t‘ry nearly contemporary private Latin chronicle of his life) and 
iL detailed narrative of his conquest of Valencia written by Ibn 
Aikarna, an Arab historian living in the city at the time. 

Rodrigo Diaz was born at Vivar, near Burgos, about 1043, his 
lather, Diego Lainez, being a member of the Castilian squirearchy. 
Ht was brought up at the court of Ferdinand 1 by the latter’s 
son, Sancho. Details of his early career are uncertain, but 
he seems to have distinguished himself in Ferdinand’s later cam- 
paigns and, when Sancho succeeded to the Castilian throne ( 1065). 
the young Cid was appointed to the high military office of standard- 
heaier. His successful generalship during Sancho’s reign estab- 
li.'^lied his military reputation. 

'I he Cid had taken a prominent part in the campaign which en- 
aliled Sancho to seize the throne of Ledn from his younger brother, 
Alphonso. His position was, therefore, of some difficulty when 
S.'inrho w^as killed at the siege of Zamora (1072) and Alphonso 
returned from exile to become king of both Le6n and Castile. 
Nevertheless, he remained at Alphonso’s court for nearly a decade 
and, in 1074 even married the king’s own niece, Jimena, daughter 
')f ihe count of Oviedo. In 1079 the Cid was with the army of 
Alphonso’s tributary, Mutamid (al-Motainid) of Seville, when 
Muiamid defeated an invasion by Abdullah of Granada. Al- 
phonso’s favourite, Count Garcia Ordonez, happened to be on the 
(iranadine side and was captured by the Cid. This affair renewed 
Alpihonso’s dormant suspicions of him, and when it was followed, 
in 1 08 1, by an unauthorized incursion on a large scale into the 
Moorish kingdom of Toledo, over which Alphonso had established 
a protectorate, the Cid was ordered into exile. 

He now removed himself to the Moorish kingdom of Saragossa, 
'''hose kings he served for a number of years, leading successful 
campaigns on their behalf against the count of Barcelona (1082) 
Sancho Ramirez of Aragon (1084). He also became chief 
Nitical adviser to his Moorish employers (who regarded him 
and acquired that familiarity with Islamic politics, law and 
^'*sioms which was to prove invaluable for his later career. 

^ temporary reconciliation with Alphonso in 1083 had soon 
^*’oken down, but the king’s difficulties in meeting the invasion of 
Spain by the AlmorAvidcs led him to readmit the Cid to his 
favour in 1087. The Cid’s interests were by this time wholly con- 
centrated on eastern Spanish affairs, and he turned his attention 
Ijthe task of securing Alphonso’s suzerainty over the ertensive 
Moorish kingdom of Valenicia. In 1089 he extracted a written as- 


surance from Alfffionso that any lands won by him from the Moors 
would belong to himself and his heirs in perpetuity. When, later 
in the same year, he was again banished, he proceeded with the 
subjugation of Valencia more or less as a private venture/ 

The conquest of Valencia by the Cid was an extremely compli- 
cated affair: it began in io8g, vdien he made its king, al-Kadir, 
his tributary; entered its second stage in 1092, when al-Kadir was 
murdered by the cadi Ibn Yehhaf ; and ended in June 1094, when 
the city capitulated to the Cid’s troops after a prolonged siege. 
During these proceedings, the Cid relied on his talent for political 
intrigue almost as much as on military force, playing off against 
each other both the rival groups within the city and his own rivals 
for its control outside it — Alphonso himself, the Almor&vides and 
the king of Saragossa. Several months after the surrender the 
Cid broke the terms of the capitulation that he had made with Ibn 
Yehhaf and executed him in a brutal manner; motives of cupidity 
and vengeance were responsible, at least in part, for this act. 
Determined Almor&vide attempts to recover the city were de- 
feated by the Cid at the battles of Cuarte (1094) and of Bairte 
(1097). The semiroyal status that the former squire from Vivar 
had by now achieved was shown when, soon afterward, his daugh- 
ters Cristina and Maria married the Navarrese prince Ramiro and 
Raymund Berenguer, count of Barcelona, respectively. 

The Cid died in Valencia on July 10, 1099. Three years later 
his wife, Jimena, had to give up the city, as it was impossible 
to hold it indefinitely against the Almor&vides. The Cid’s body 
was removed to the monastery of San Pedro de Cardena, near 
Burgos, where the monks gradually made it the centre of an elabo- 
rate cult which sought to portray the Cid as a near saint. 

I'he task of evaluating the Cid’s career historically is a delicate 
one because of his status as a national hero. It is dear from all 
sources that he was a remarkably successful field commander, con- 
sistently achieving brilliant victories over superior enemy forces 
by boldness in action balanced, however, by cunning and careful 
preparation. There is little evidence of any religious motive be- 
hind his career, particularly before the coming of the Almordvidcs. 
The force which drove him seems to have been the pursuit of 
power and wealth. In these respects his attitude was entirely 
typical of that of other Christian Spaniards in pre-Almordvide 
Spain. The truth behind his quarrels with Alphonso VI is uncer- 
tain, but it would be rash to absolve the Cid of all blame by at- 
tributing responsibility to that exceptionally able monarch. The 
deeds of the Cid cannot be said to have made any great material 
contribution to Spanish history: he did not take part in Alj^onso’s 
most critical campaigns; his greatest achievement, the conquest 
of Valencia, proved ephemeral. 

Nevertheless the Cid’s Ufe fired the popular imagination as that 
of no other mediaeval Spaniard was able to do. This was the 
result not only of his invincibility in the field but also of the fact 
that, after his career as a courtier had been ruined, he had con- 
tinued to win fame, riches and rank solely by the exercise of his 
sword and his intelligence despite the king’s disapproval and the 
active opposition of the great magnates. 

Bibliography.— Ram6n Menfodez Pidal, La Bspaifia del Cid, 4th ed. 
(Madrid, 1947)* There is an abridged English translation of Uie xst 
edition of this work by H. Sunderlon^ The Cid and His Sp<dn (Lon- 
don, 1934) • The text of the Historia Roderici Campidocti a published 
by Men^ndez Pidal, op, ciL, ii, pp. 919-969, and by R. Foulche-Delbosc 
in the Revue hispanique, xri (Paris, 1909). For Ibn Alkama’s account 
of the conquest of Valencia, see E. Lm-Provencal, *^La Toma de 
Valencia por el Cid,” Al-Andalus, xiii (Madrid, 2948). (P. £. R.) 

CIDER or Cyder is an alcoholic beverage made from apples; 
it is produced by the vinous fermentation of the expressed juice 
of the fruit. (In the United States the name is appli^.idso to the 
unfermented juice.) Although any kind of apples can be used for 
the purpose, special vintage varieties distinguished by chemical 
and other characters rendering them unsuit^ for the most part 
for table use are required for a beverage of fine quality. The 
making of cider has been attempted wherever the apjde is gr o wn 
extensively, but a flourishing commercial industry has been estab- 
lished only where true vintage fruit can be obtained. 

The Cider Distrlets^The cider apple orchards of the world 
are mainly confined to certain districts of France and En^^d. 



700 


CIDER 


The former country possesses the largest acreage and ranks as the 
chief producing centre, its average annual output of fruit being 
sufficient to permit of a considerable export trade to adjacent 
countries after home requirements have been satisfied. The cider 
orchards of France are chiefly concentrated in Normandy and 
Brittany, where the soil and other local conditions are particularly 
well suited to the production of fruit of a high order of vintage 
quality. The average annual output of cider in France is roughly 
40,000,000 gal. In England, where the acreage under cider fruit 
is also extensive, the orchard are almost entirely confined to the 
western and southwestern counties, in particular Hereford, Wor- 
cester, Gloucester, Monmouth, Somerset and Devon. In that area, 
according to the returns of the ministry of agriculture and fisheries, 
the extent of grass orcharding is approximately 50,000 ac., of 
which the major part is planted with cider apple trees. Cider 
fruit growing ^s also spread into the counties bordering that area. 
In other parts of Great Britain the cider industry is limited to a 
few scattered localities, of which parts of Norfolk, Suffolk and 
Rent are the most important. Efforts have been made to develop 
the industry in Ireland with some success, but in this case the 
quantity of fruit grown specially for the purpose is small. The 
cider-making industry in Germany has attained considerable di- 
mensions, but it has been in the past to some extent dependent 
on supplies of imported French fruit. Of the other European 
countries, Spain and Switzerland notably have obtained repute. 

Farm Cider and Factory Cider^ While in France and Ger- 
many the cider industry has long been of considerable commercial 
importance and the manufacture of the beverage has been carried 
on in factories of some magnitude, in England before the beginning 
of the 2oth century cider making was chiefly confined to the farms 
upon which the fruit was grown. The product was mainly con- 
sumed on the farm and the surplus disposed of in the immediate 
locality. Except for the output of a few old-established factories 
the distribution and consumption of cider were confined almost 
exclusively to the west of England. Thereafter there was a re- 
markable change. The introduction of improved methods of 
making as the result of research and education aided by the min- 
istry of agriculture led to a marked improvement in the quality 
of ^e article placed upon the market, which was followed by the 
widespread adoption of cider as a popular beverage throughout 
the country generally. Many new factories in the cider-making 
area were established and the major part of the fruit which was 
formerly made into cider on the farms was now sold by the farm- 
ers to the factories. There was a gradual elimination of making 
on farms where the product was formerly indifferently prepared. 

Legal Standards^ — ^As a commercial article English cider has 
been handicapped by its extreme variability in character. No legal 
definitions or standards have been imposed other than regulations 
relating to metallic contamination and the National Mark Scheme 
for Cider introduced in World War II. A wide variety of types 
has therefore been placed upon the market. In France, where 
hitherto the industry has been of much greater commercial im- 
portance, cider has to conform to a series of regulations defining 
the respective standards of the beverage to which the name may 
be applied. These regulations, originally introduced in 1^5 and 
modified in 1933, lay down that no beverage may be offered for 
sale under the name of cider unless produced exclusively by the 
fermentation of the juice from fresh apples, or a mixture of 
fresh apples and pears extracted with or without the addition of 
potable water. The term adre pur jus is reserved for cider made 
without addition of water. The term cidre may be applied only 
to a beverage containing at least 3.2% (weight by volume) alcohol 
actual or potential, 1.3% (wt./vol.) dry extract at 100® C. (sugar 
not included) and 0.13% (wt./voi.) ash (apart from any salt 
added as a specific treatment). All ciders containing smaller 
quantities must be designated as boisson de pommes. 

In England, though no corresponding regulations exist, the ap- 
plication of the name of cider to beverages other than those of 
which apple juice is the basis is an offense under the Merchandise 
Marks acts, as illustrated by cases where legal proceedings have 
been taken successfully against the use of the name for synthetic 
carbonated drinks flavoured with artificial apple essence. 


Conttituents of Cider#— Even in the most strictly restricted 
class, that of cidre pur jus, the French regulations permit a great 
elasticity in the nature of the beverage offered for sale. The pri. 
maiy reason for variability lies in the nature of the raw material. 
The more important constituents of apple juice are sugars, malic 
acid and “tannin.” (The term “tannin” is used comprehensively 
by cider makers to include a group of constituents giving an 
astringent and bitter flavour to the juice; chemically they may 
not all be true tannins.) If allowance is made for seasonal effects 
on composition and the kinds of apples used and no account is 
taken of extreme cases, the total sugar content of a freshly ex< 
pressed juice may range from 6% to 20%, the acid from 0.1% 
to x.25% and the tannin from 0.05% to 0.75%. Further, since 
the extent of the ensuing fermentation is related to the nitrog- 
enous content of the juice, which also varies widely, it proceeds 
in some cases till the whole of the sugar is fermented (unless pre- 
vented by special treatment), and in others ceases prematurely 
and leaves more or less of the sugars unfermented. According to 
the nature of the juice used, therefore, the finished article may be 
sweet or dry, strongly or very lightly alcoholic, highly add or of 
a very low grade of acidity and strongly astringent and bitter or 
almost entirely lacking in that character. 

The variations here indicated are attributable primarily to the 
varieties of apples from which the juice is derived. By a suitable 
blending of different sorts, juices of any desired standard of com^ 
position can be secured. In practice individual makers aim zt 
definite standards suited to the taste of their customers and some 
degree of uniformity is thus attained, but as the predominating 
kinds of apples grown in different areas vaiy widely and other 
local influences, such as those of soil and climate, come into play, 
ciders tend to show marked distinctive local characters. French 
ciders generally are characterized by low acidity and a bittersweet 
flavour. Those of the English cider area north of Bristol are 
usually light and brisk as compared with the typical heavy subacid 
and bittersweet Somerset ciders and the less heavy but luscioub 
Devon t3rpe of rather low acidity and astringency. 

ClasftUlcation and Compoeition of Cider Apples#— The 
varieties of cider apples are grouped into three classes, commonly 
termed sharp, sweet and bittersweet respectively. The classihca- 
tion is based upon chemical composition. The sharp class includes 
all varieties yielding the juices which normally contain not less 
than 0.45% of total acid, expressed as malic acid. The latter is 
the predominating acid, but various other organic acids arc also 
present in very small amounts. Varieties of the sweet class are 
characterized by juices containing normally less than 0.45% of 
total acid, expressed as malic acid, and also less than 0.2% of 
tannin. Bittersweet apples contain normally in their juices acids 
in corresponding amount to those of the sweet class and are spe- 
cially characterized by a relatively large quantity of tannin, 
which normally exceeds 0.2%. 

According to this classification all table varieties of apples, 
dessert and culinary, fall within the sharp class and form a distinct 
section of it characterized by an extremely low tannin content, 
which rarely exceeds 0.1% in the juice. The typical sharp vintage 
apple contains generally a substantially larger amount. This 
high-acid, low-tannin character of the eating apple and other 
features usually associated with that type of composition render 
such fruit inferior for cider making, primarily because of the 
unbalanced flavour of the product. The numl^r of varieties 0 
cider apple occurring in the orchards of England and France is 
very large, certainly running into thousands. Many are of very 
low vintage quality and are being eliminated gradually in favour 
of those proved by research and experience to be worthy of more 
extended cultivation. A complete list of the latter is too Icngtny 
for inclusion here, but the following selection is representative 0 
high-grade English and French varieties. 

Engush Varieties. Sharp— Backwell Red, Coleman's Sw ms* 
Crimson King, Frederick, Kingston Black, Improved 
woithy. Stoke Red. Sweet — Court Royal, Sweet Alford, Sweet Copp ■ 
Bittersweet — ^Ashton Brown Jersey, Belle Norman, v;L«;ton 
Bulmer’s Norman, Dabffiett, Dove, ElUs Bitter, Hangdown, Kj B 
Bitter, Red Jersey, Tremlett's Bitter, White Norman, Yarimg^ 
Mill 
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FmcB Vmibtib^ Bddan, Binet Roiin. Douz Amer, Ecarlatiiie, 
Frequin Au^vi«, Frequin Rouge, Mi^efin, Muicadet, Rdne des 
Pnmmes, Reinette Obry, Tardive Forestier. 

Cidcf Making#— -Methods of cider making have undergone 
great changes since the early years of the 19th century. Then the 
fruit was crushed to a pulpy mass by heavy revolving stone rollers 
in a circular stone trough, sumlar to a mortar mill, and the pulp 
transferred by shovels to a cumbrous wooden press worked by 
band, the time occupied in milling and pressing a single lot of 
fruit often extending to more than 24 hours. The modem grater 
form of mill now in general use is a steel cylindrical revolving 
drum in which are fixed toothed knives in such fashion that their 
edges project about ^ in. above the surface of the drum. The 
latter is power driven at 2,000 r.p.m. The fruit falling upon it is 
grated almost instantaneously to a very fine pulp from which, 
because of its extreme state of disintegration, the juice can be 
expressed with great ease and speed. This pulp, technically termed 
pomace, is delivered from the mill direct onto the bed of the press, 
where it is built up into a “cheese,” consisting of a series of layers, 
each wrapped in an open-meshed cloth or net of cotton or other 
strong fibre and separated from its neighbours by slatted wooden 
racks lo facilitate the drainage of the juice. Power-driven hydrau- 
lic presses have now largely supenseded the old screw type. Later 
types of mill, such as the hammer, are, moreover, considered in 
some respects to represent an advance on the grater. With ma- 
Lliinery of this type the whole series of operations can be com- 
pleted within 20 minutes after the delivery of the fruit to the mill. 
With fruit in good condition, a yield of juice varying from 75% 
to So% of the weight of the fruit can be obtained. 

Juice extracted by this method is comparatively clear and free 
from fragments of pulp and can therefore be placed directly into 
fermenting vats or casks without any intervening treatment being 
required to remove the suspended solid matter. The operation of 
keeving, formerly an important stage in the clearing of the juice, 
lb thus no longer necessary and the risk of taint from acetic fer- 
mentation greatly reduced. 

Ill some factories a diffusion process, analogous to that used in 
the extraction of sugar from sugar beet, is substituted for that of 
direct expression of the juice by pressure. 

Subsequent treatment is determined by the type of cider to be 
produced. If a sweet cider is required, the fermenting juice must 
he filtered at a comparatively early stage to make it possible to 
retain the desired percentage of unfermenled sugar. If a dry cider 
is wanted, fermentation is allowed to proceed till the whole or 
the greater part of the sugar is converted into alcohol. Filtration 
is then required for the purpose of clarifying the liquor rather 
than for checking fermentation. Various types of filters arc in 
use. They differ in constructional details rather than in principle, 
which consists of the forcing under pressure of the turbid liquor 
through a thick layer of paper pulp or other suitable fibrous ma- 
terial. In many cases a single filtration suffices to clear the cider 
to a brilliant condition; occasionally for sweet ciders a second 
filtration is necessary to prevent further fermentation. Many 
makers use a centrifuge beforehand to facilitate filtration. After 
hltration the cider is fit for consumption at any time, though age, 
^’ithin limits, brings improvement in flavour. Made by the process 
here outlined, cider generally requires filtration within three 
months of the time of milling and is in its l)est condition for con- 
sumption during the summer following making. Specialized forms 
0^ treatment arc sometimes practised for the production of a more 
fully matured article, which may require two or three years to 
reach prime condition. 

While there is still a wide demand for draught cider, bottled 
hitler has grown greatly in popularity. The latter is usually con- 
ditioned by carbonation, although natural conditioning by the 
champagne process is utilized for ciders of the highest quality. 

Cider Disorders and Presenratives^Attempts have been 
®aclc to eliminate the risks of various bacterial disorders by 
pasteurization of the freshly expressed juice and subsequent fer- 
n»entation by added pure cultures of selected kinds of yeasts; and 
measure of success has been achieved. Most makers, how- 
ever, still adhere to the older method of natural fermentation re- 
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suiting from the wild yeasts naturally present on the surface of 
the apples and rely on strict attention to cleanliness at all stages 
of pr^uction to minimize the risks of disorders. The practice of 
washing the fruit in running water prior to milling is being increas- 
ingly adopted to ensure the maximum of cleanliness. 

Tht chief disorders to which cider is subject are acetification, 
ropiness, lactic fermentation and “sickness,” each caused by spe- 
cific microorganisms, and discoloration, attributable generally to 
contamination with iron. To check fermentation and prevent the 
development of bacterial disorders preservatives such as salicylic 
acid were formerly largely used. Under the regulations relating 
to the use of preservatives in foods and drinks which came into 
force in Great Britain in 1927 no preservative other than suli^ur 
dioxide is permissible for cider. The maximum allowed is 14 gr. 
of free and combined sulphur dioxide per gallon. 

GcneraL — ^The wholesome properties of pure cider are widely 
recognized. In affections of a gouty or rheumatic nature positive 
benefit frequently results and regular cider drinkers are rarely 
troubled by stone, gravel and similar disorders. The malic acid 
of cider is regarded as a powerful diuretic which stimulates the 
kidneys and prevents accumulation of uric acid within the system. 

The improved position of the cider industry and the marked 
developments in technique have been greatly assisted by the re- 
searches and educational work on the subject conducted in France 
at the Station Pomologique at Caen, in Germany and in Switzer- 
land at the research stations of Geisenheim-am-Rhein and of 
Wadenswil respectively, and in England at the National Fruit and 
Cider institute established at Long Ashton, near Bristol, and now 
associated with the University of Bristol. 

BmuoDRAPHY. — ^National Fruit and Cider Institute, Long Ashton, 
Reports, sgo^J2 (Bath, i905~X3), continued as The Annual Report 
of Ike Agricvitural and HortiaUtural Research Station of the VniversUy 
of Bristol (Bath, 1014- ) ; G. Warcollier, “Pomologie et ddrerie” 

in G. Wery, Encyclopidie Affricole (Paris, 1920), The Prindples and 
Practice of Cider-Mahing, trans. by V. L. 5 . Charley (London, X949) ; 
Ministry of Agriculture and Fisheries, BuUetm No, 104: Cider Apple 
Production (H.M.S.O., London, 1953). (B. T. P. B.) 

UNITED STATES 

There is confusion in the United States about the proper ter- 
minology for unfermented and fermented juices of the apple. In 
contrast with European practice cider in the U.S. refers to un- 
fermented juice of the apple. Unfennented apple juice is com- 
monly called cider or fresh cider in contrast with the fermented 
product, hard cider. The processing industry, however, usually 
refers to unfermented juice containing less than 0.5% alcohol, 
by volume, as apple juice, regardless of its method of preserva- 
tion. 

Ordinarily, apple juice is made from second-grade or cull fruit. 
The apples must be free from decay and worms and must be 
properly ripened. To obtain an apple juice of high flavour it is 
important to blend several varieties of apples together to get the 
proper balance between aroma, acids, sugars and astringent com- 
ponents of the fruit. For example, a typically good blend for 
apple juice would be 50% Baldwin, 25% Northern Spy, 12{% 
Cortland and 12^% Russet apples. 

Apples to be made into juice must be inspected so that decayed 
and seriously damaged fruits can be graded out. The fruit is 
thoroughly washed in water. When spray residues are a problem 
the apples must be washed in a hot acid or alkaline wash and 
rinsed with water to reduce the residues below the legal tolerances. 

The apples are ground up in grater mills or hammer mills so 
that pressing can be facilitated. If a juice with the natural colour 
and flavour is desired a solution of ascorbic acid (vitamin C) is 
sprayed on the milled pomace before pressing. More commonly, 
normal oxidation is allowed to take place so that the juice has an 
amber colour. 

The ground pomace is then pressed out in rack-and-cloth types 
of presses. The ground pulp is placed in layers about two to three 
inches deep wi^n cloths. These enclosures of pulp, called 
“cheeses,” are built up one on top of the other and separated by 
wooden racks. A hydraulic press then expresses the juice out of 
the pomace or pulp. Usually only a single pressing is made but 
occasionally the pomace is broken up and pressed again under a 
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higher pressure press. The average 3deld of juice from apples is 
about X50 gal. of juice per ton of fruit from the first pressing and 
20 gal. per ton from the second pressing. The pomace is ordinarily 
dried for later processing for pectin extraction. 

A considerable amount of apple juice is consumed in the cloudy 
state in which it comes from the presses. The juice in any case 
is usually allowed to stand in settling tanks for a short time or is 
screened to remove the large cell masses. There has been a strong 
trend toward more clarification than is possible with a simple 
sedimentation process or .screening in order to get a clear product. 

Clarification accomplishes a breaking up of the colloidal system 
of the juice. One of the most widely used systems is the addition 
of pectin-decomposing enzymes. The enzyme preparation is mixed 
with the juice and is allowed to stand for several hours or more 
before the clarified juice is siphoned off. Apple juice is also 
clarified by using precipitating agents such as gelatin in combina- 
tion with tannin. The colloidal material may also be removed by 
mixing the juice with fuller’s earth or bentonite clay. Flash heat- 
ing the juice to 180® F. for about 20 seconds follow^ed by rapid 
cooling has been used as a means of clarification. 

To get complete removal of suspended material from clarified 
apple juice it is necessary to filter or centrifuge after clarification. 
Filtration is not always done, however. When clarification is 
fairly complete, passing the juice through a porous filter composed 
of diatomaceous earth will give a brilliantly clear juice. If un- 
clarified juice is to be filtered it must be passed through succes- 
sively retentive filters. High-.speed centrifuging may be used prior 
to filtration on unclarified juice to prevent clogging of the filters. 
Filtration is carried out in a plate-and-frame type of filter under 
pressure. After filtration the apple juice may or may not be 
fortified with ascorbic acid (vitamin C) to make it comparable to 
citrus juices in nutritional value. 

Practically all of the apple juice is preserved by flash pasteuriza- 
tion. Microorgani.sms are killed by pasteurizing the juice at 170® 
to 200® F. for one to three minutes. The juice is paclwged in ster- 
ile cans or bottles. For highest quality juice, freezing is the be.st 
method of preservation. The juice is frozen at 0® to —40® F. and 
stored at o® F. in tin containers allowing 10% room for expan- 
sion in the container during freezing. Some juice is preserved 
by u.sing chemicals such as sodium benzoate (o.t% dissolved in a 
small amount of water). Such juice can be kept for a month at 
room temperature but some flavour is usually imparted by such 
chemicals. Apple juice is sometimes sterilized by special filters 
which actually remove yeasts and other microorganisms that cau.se 
spoilage. Only highly clarified juices can be sterilized by filtration 
and sterile condition.s must prevail in the packaging rooms. 

Apple juice concentrate has the advantage over many other 
forms of apple juice in that there is a more natural flavour and 
there are considerable .savings in container, shipping and storage 
costs. Low-temperature evaporation of the water out of the juice 
is accomplished by using vacuum and boiling off the water at less 
than 150® F. In another process an apple essence is prejiared by 
concentrating the volatile fractions of the apple juice up to 150 
times that of the original juice. Apple juice can also be concen- 
trated by freezing followed by centrifuging. 

BiBi.TOGRAPnY. — K. M. Smock and A. M. Neubert, Apples and Apple 
Products (New York, 19S0) ; D. K. Tresslcr and M. A. Joslyn, The 
Chemistry and Technology of Fruit and Vegetable Juice Production 
(New York, 1954). (R- M. Sx.) 

CIENFUEGOS (originally Fernandina de Jagua), third 
largest commercial city of Cuba, on the southern coast, 192 mi. 
by rail S.E. of Havana in the province of Las Villas (formerly 
named Santa Clara province). Population of the municipio (1943 
census), 94,810, 52,910 of whom live in Cienfuegos. Area of 
mufiici^o, 598 sq.mi. 

The city, located on a broad, level peninsula opposite the nar- 
row entrance of the magnificent Bay of Jagua or Cienfuegos, is 
noted for its wide, straight streets, beautiful parks, attractive build- 
ings and scenic surroundings. It is served by the United Railways 
of Havana and is connected by a branch road with the Central 
highway of Cuba. Domestic and foreign air lines use its airfield. 

The fertile country which surrounds Cienfuegos produces hene- 
quen, coffee, rice, tobacco, honey, fruit (especially mangoes and 


avocados), cattle and large quantities of sugar. Large sugar cen^ 
trales (estates) are located within short distances of the city, such 
as the central Soledad, where Harvard university long maintained 
botanical gardens for research in tropical agriculture; but the 
major centres of sugar cultivation are located elsewhere. 

The site of Cienfuegos was visited by Columbus in 1494, but the 
Bay of Jagua and its environs attracted no permanent settlement 
until T738, in which year a small fortress (converted into the fort 
of Nuestra Senora de los Angeles de Xagua in 1745) was erected 
at the entrance of the port. In 1817 a French colonel from Louisi- 
ana (Luis d’Clouet) presented to the captain general of Cuba (Doq 
J os6 Cienfuegos) a project for colonizing the Bay of Jagua. in 
the same year the foundation of the colony of Fernandina de Jagua 
was authorized by royal order. D’Clouet, accompanied by 46 colo- 
nists, arrived from Bordeaux, Fr., on April 8, 1819; in 1820, 2R2 
more colonists arrived. A poll in 1824 revealed that there were 
1,238 inhabitants in the settlement. After a storm had destroyed 
the village in 1825 it was rebuilt and named Cienfuegos in honour 
of the man who had participated so actively in its founding. 

(R. W. Rd.;X.) 

CIEZA, a town of southeastern Spain, in the province of 
Murcia, on the Madrid-Cartagena railway, and junction foi' a 
line to Valencia. Pop. (1950) 23,328 (mun.). Cieza stands on t!fie 
right bank of the Segura river, in a narrow bend of the valley whiih 
is enclosed on the north by mountains, providing good buUdinig 
stone and low timber, and on the south broadens into a fertih' 
plain, producing grain, wine, olives, raisins, esparto, oranges ano 
other fruits. The district greatly developed with improved com- 
munications, and Cieza became a flourishing town with flour, i>apcr. 
sawmilling industries and brandy distilleries. 

CIEZA DE LEON, PEDRO DE (c. 15^9-1560), Spanish 
soldier and historian, was born at Seville. He sailed for the new 


world, possibly in Heredia’s expedition of 1532, more probably 
with Duran in 1534, reaching Cartagena in November. In 1535 
he went with Heredia’s brother Alonzo to Darien, and in 153S 
with Vadillo on an appalling journey up the valley of the Cauca ; 
Vadillo was eventually deserted by his men, and Cieza de Leon 
later joined Jorge de Robledo, who con.solidated the discoveries in 
the Cauca valley, and on his death served under Belalcazar. 
governor of Popayan, who had beheaded Robledo. It was in 1541. 
in the Cauca valley, that he started his diary. In 1547 the troops 
from Popayan marched to join President Gasca against Pizarn* 
a long journey, the details of which he carefully noted. In 1540 
he went to look at the mines of Porco and Potosf, and then to 
Cuzco to confer with a surviving descendant of the Inca.s; in 
1550 he left for Spain. The first part of his Crdnica de Peru was 
published at Seville in 1553. 

The scheme of his Crdnica de Perik was as follows: part i, 
geography; part ii, early history; part iii (lost), conquest; and 
part iv (of which books i, 2 and 3 have been found), civil wars. 
The first part is a minute topographical review, founded on his 
diary, with an account of the customs and religion of the people 
as he found them, given with unusual accuracy of ob.servation and 
without concealing his respect for the Inca civilization. Part ii, 
referred to inaccurately by Prescott as Sarmiento, gives the histoo’ 
of Peru under the Incas. The manuscript was preserved in the 
Escorial library and published in 1880. . „ 

C.IJF'., in commerce, a short form of “cost, insurance, freight. 
Thus, if an article is quoted C.I.F. London it means that the quo- 
tation is inclusive of (r) the price of the article, (2) the cost 0 
insurance to London and (3) the cost of freight to London, n 
the official trade returns of the United Kingdom the import value.s 
are usually recorded by the customs statistical department a 


C.I.F. values. . _ 

CIGAR. The word cigar is derived from the Spanish ctgarro, 
which in turn probably was derived from Mayan siVo^j foun 
commonly by early explorers in Cuba and Yucatan. Indians ro 

single leaves or wrapped tobacco in its own leaf or in j 
other plant.s and understood curing and fermentation of the 
to improve taste. The industry was carried by the Spaniam 
Haiti about 1530 and later to Europe and North Amenw. 
production in the colonies consisted mostly of “Spanish cilF » 
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the leaf bemg obtained in the West Indies trade. Stogies were 
niade as early as 1785 by the Pennsylvania Dutch in York county 
and were carried west by drivers of Conestoga wagons, from which 
the name was derived. Connecticut in 1810 established factories 
making Long Nines and Windsor Particulars, which were peddled 
hy farmers wives. Imports of cigars from New Orleans in tSoo, 
as well as from Cuba, were part of the same trade pattern. Sizes 
and shapes of cigars were irregular, often tied in bunches which 
were sold for a few pennies, or bundled in lots of 100 and packed 
in barrels and chests. 

Cofflposition.r~Three components— -filler, binder and wrapper 
—arc found in cigars. Filler tobacco is grown in Cuba, Puerto 
Rico, Pennsylvania and Ohio. Binders are produced in Connecti- 
cut, Massachusetts and Wisconsin ; wrappers in Connecticut, Flor- 
ida. Cuba and Indonesia. Havana cigars are made entirely from 
('uban tobacco. 

Processing— -The cured leaf as received from the farms needs 
to be sweated, or fermented, before use in the cigar, to reduce 
the content of harsh and bitter compounds and develop the mild 
and aromatic properties. Wrapper leaves, tied in hands of 40-50 
leaves, are placed in orderly piles, or bulks, of several thousand 
pounds in a regulated atmosphere. Heat is generated by the 
t(»b:icco, whereupon the bulk is taken apart and rebuilt, often five 
or six times. iSvo subsequent fermentations, the first in wooden 
cases, the second in bales, precede its use in cigars. Binders are 
usually packed in wooden ca.ses, placed in a sweat room near 
ioo‘’ F. for several weeks, stored under cooler conditions for 
nearly a year and sometimes after being remoistened briefly ex- 
to high temperature and humidity. Fillers, likewise packed 
ill wooden cases, undergo a slow fermentation for one to several 
years, then are moistened, repacked and submitted to a moist hot 
.itmosphcrc (about 110° F. with 60% relative humidity). This 
resweat is interrupted |)eriudica]ly by unpacking and airing the 
lea\ es, an operation which may be repeated only once or twice or 
as many as 10 or 12 times. The severity of fermentation is 
preatest for fillers, least for wrappers. 

How Cigars Arc Made. — Whereas early cigar making was en- 
tirely by hand, machines now perform most of the steps. In hand 
work, the midribs, or stems, are removed from the moi.stencd 
leaves, the half leaves being laid in pads or strips. Strips of filler 
are bunched to the necessary size and shape and cut evenly on a 
block with a half-round knife. The binder is cut in a half-moon 
shape, within which the filler is evenly and smoothly rolled. The 
wrapptir is usually cut narrower than the binder, care being taken 
U) wrap the cigar spirally .so that the diagonal veins in the leaf lie 
knipthwise along the cigar. Opposite diagonal wrapping of binder 
and wrapper is practised for the right-hand and leh-hand halves 
01 ihc leaves. Finally, for sealing the mouth end or head of the 
trapper tragacanth, a product of Iran, is customarily used as an 
adhesive. 

Long hardwood moulds, originally made in Osnabruck, Ger., in 
1S70, arc used in the manufacture of moulded or shaped cigars. 
This scinihand-making or German method is used in the smaller 
factories for lower-priced cigars. Each matrix holds 20 bunches 
of hand prepared filler and binder. In team work, trios of cigar- 
makers are employed, two to wrap and one to break and bind the 
bunches and load the moulds, each team making approximately 
1,000 cigars a day. 

Cigar machines were first used in 1919 at Newark, N.J. Later 
miprovcments enabled machines to make up to 13 cigars a minute, 
mi approximate rate of 600 to 700 an hour being common. One 
person feeds the strip filler, the second feeds the binder mecha- 
nism, the third feeds the wrapper and the fourth insjjects the 
haished product, which is automatically cut, rolled ^d pasted. 
Nearly any size or shape can be produced. Long filler cigars (filler 
strips the length of the cigar), which command slightly higher 
Prices, scrap filler and ribbon filler are all machine made. 

Banding and Packing* — Bands are placed on the cigar or 
printed on the protective covering (usually cellophane) which 
Preserves the natural humistatic condition of the cigar; this m 
jccomplishcd by a machine at the rate of 30,000 cigars daily, with 
cellophane, tin foil or any combination of similar wrapping. 


One person operates the machine. 

Boxes of wood, metal, paper and glass are used to package the 
cigars. Selectors and packers, working under proper lighting, 
arrange the cigars accor^ng to colour and perfection of wrappers. 
The top row of each box of flat four-row packs is shaded almost 
imperceptibly to please the eye. Colours commonly recognized 
arc claro (light yellow), Colorado claro (light red or brown), 
Colorado (brown), Colorado madurn (dark brown), maduro (deep 
brown), oscuro (almost black). During the McKinley era dark 
cigars were generally preferred, and experts still believe them to 
be mildest and tastiest, because the so-called lighter, and particu- 
larly the greenish, colours may be bitter. Modem opinion favours 
the claro shades. Actually, the thin elastic sheen of the wrapper, 
especially of shade-grown Connecticut, has little influence on 
smoking quality. As a rule, wrappers have a neutral taste and 
are selected more for beauty and service than for smoking value. 
The smoker looks for a pleasant aroma, delicate blend, even bum 
and white ash. 

Terms descriptive of shape of cigars still follow the Spanish 
nomenclature, as do many brand names. These include straight 
shapes, such as Londres or London, blunt on the tuck or lighting 
end; pcrfccto, pointed at both ends; concha, small perfecto; 
puritano, adaptation of the perfecto; panatela, long and thin; 
breva, short and stubby; corona, thick and straight; imperiale, 
long perfecto; and numerous modifications. 

Factory Equipment.^ — ^Technological advances in cigar fac- 
tories cover a wide range. Hand stemming had largely disappeared 
by mid-2olh century. Threshed, cut and shredded filler was pre- 
pared to size by rapid machine cutters. Equipment for drying and 
moistening the leaf, exact control of fermentation processes, and 
mechanical conveyors and hoists improved the ease of handling 
and increased the uniformity of the product. Fluorescent light- 
ing with tubes of differing colour permit accurate and constant 
evaluation of leaf colours. Both from the viewpoint of the product 
and the workers, it is desirable to keep the air at a proper tempera- 
ture and moisture content. Air-conditioning equipment and elec- 
trostatic precipitrons combine to provide the desired conditions. 
Precautions for the health and safety of the employees arc numer- 
ous and effective. Delicate control equipment of laboratory pre- 
cision is commonly used. Machines are also used for pasting 
revenue stamps and labels on every box, for attaching special 
wrappers (commonly used for the Christmas trade), as well as 
for packaging for shipment. 

Research* — Chemical research made great strides, beginning 
in 1930 in the biochemistry laboratory of the Connecticut Agri- 
cultural Experiment station under H. B. Vickery. Specialized 
analytical methods showed that during curing, rapid starvation 
of leaf cells was succeeded by extensive breakdown of pigments, 
leaf proteins and carbohydrates. Basic knowledge thus gained 
was applied to widely separated plant phenomena. R. F. Dawson 
made use of tomatoes grown on tobacco roots and the opposite 
combination (technically known as reciprocal grafts). The leaves 
and fruit of tomatoes grown on tobacco roots contained nicotine; 
tobacco plants grown on tomato roots contained no nicotine. By 
this classic method, he showed that tobacco roots made nicotine 
and the leaves stored it. Later the laboratory of the General 
Cigar company under W. G. Frankenburg studied the changes oc- 
curring in tobacco during fermentation. Further breakdown of 
some components affected by curing occurred, but new chemical 
groups related to colour and aroma were also involved. The re- 
lation of low nicotine content to high smoking quality was shown, 
followed by proof of the breakdown of nicotine into a wide 
variety of products. 

Pr(^uction* — ^In the United States, cigar production first 
passed the 1,000.000,000 mark in 1870; successive increases of 

1.000. 000.000 occurred in 1879, 1882, 1890, 1900 and 1902. The 

7.000. 000.000 mark was reached in 1906, but it was not until 

1920 that the all-time high of 8,266,770,593 occurred. The decline 
which became evident in 1921 reached its full impetus in the 1930s, 
falling below 5,000,000,000. After 1940 a moderate but quite 
steady increase occurred with consumption in the X950S approxi- 
mately 6,000,000,000. ( 0 , E. S.) 
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Great Britain and Etsrope* — ^Though the connoisseur favours 
Havana- or Jamaican-made cigars as the ideal smoke, there are, 
nevertheless, many discriminating cigar smokers who are satis- 
fied with the best-quality British-made cigars, which, so far as 
flavour and aroma are concerned, are little below the imported 
article and have the advantage of lower price. They are, in fact, 
manufactured of all-Havana leaf of good quality and are hand- 
made, their lower price being the result of the difference in customs 
duty on imported manufactured cigars and the unmanufactured 
leaf imported by the British manufacturers. Cheaper domestic 
cigars are made of Sumatra, Borneo, Java, Brazilian and Jamaican 
leaf, with or without Havana fillers or wrappers according to price. 
No detailed statistics were made available of sales or production 
of domestic cigars, but they were considerably lower after than 
they were before World War II. That the reason for this was 
high prices was borne out by the enormous increase in the sales 
of miniature cigars, or whiffs, which suggested that the taste for 
the cigar-type of smoke was still prevailing and that only the high 
price held the public back. Whiffs are machine-made; some are 
all-Huvana, others part-Havana. Most of the big manufacturers 
were breaking sales records each year in the early igsos. 

On the continent of Europe the domestic cigar is a good deal 
cheaper than in Great Britain because of the lower import duties 
on leaf tobacco. The Dutch are big cigar manufacturers and use 
mostly East Indian and Brazilian leaf, which were so cheap that 
they could export to Great Britain, pay the manufacturers' import 
rate of duty and still sell at less than many British brands. They 
were gaining in popularity in Britain in the mid-iQ50s, not only 
because of price but also because of their mildness. Germany 
also is a cigar-smoking nation and has a big domestic production, 
using mostly East Indian and some domestic-grown leaf. In the 
mid-1950s German manufacture barely met home coasumption. 
The basis of most continental cigar brands is East Indian, Brazilian 
and some Havana leaf. (D. So.) 

Bibl1(x;raphy. — R. F. Dawson, ‘‘Basic Research in Tobacco Chem- 
wtry,'* /. C/rrm. Ed., 30:404-406 (1953), “Chemistry and Biochemistry 
of Green Tobacco,” Ind. Eng. Chem., 44:266-270 (1952) ; W. G. Frank- 
enburg, “Chemical Changes in the Ilarvested Tobacco Leaf,” Adv, 
Enzym., 6:309-387 (1946) ; H. B, Vickery and A. N. Meiss, “Chemical 
Investigations of the Tobacco Plant,” Conn. Agr. Exp. Sta. Bull. $ 6 g 
(1953)- (O. E. S.) 

CIGARETTE. A cigarette is literally a little cigar — ^finely cut 
tobacco rolled in paper. The word is undoubtedly from the 
Spanish cigarito, which was introduced to Euro|)e after 1518, when 
Spaniards found Aztecs wrapping tobacco in comhusks. The use 
of cigarettes spread to all parts of Europe, including Turkey and 
Russia. A great popularity in England followed the Crimean War, 
but in the United States cigarettes were virtually unknown before 
i860. 

The U.S. Cigarette Industry. — ^Early manufacture in the 
United States was entirely by hand, either in factories or by the 
smoker (the “roll-your-own” method). The paper was often any 
type available, but later it was imported from France, where linen 
was reworked for this purpose. Equipment in early factories was 
extremely simple. Essentially the process consisted of hand- 
rolling on a table followed by pasting and hand-packaging. In 1 883 
girls working in these factories earned a maximum of $9 for rolling 
25,000 to X 8,000 cigarettes per week. The tobacco was reduced to 
granules or flakes by hand-crushing or beating before use. 

The first shredding or cutting machine was patented in i860 by 
W. H. Pease, but was not widely used for many years. A crude 
dgarette-manufacturing machine was exhibited at the Philadelphia 
Cratennial exposition in 1876. In 1880 James A. Bonsack pat- 
ented a cigarette machine with several basic features. The pre- 
pared tobacco was fed onto a continuous strip of paper which en- 
tered a forming tube. In the tube the paper formed a cylinder, 
passing a pasting brush before being closed. A rotary cutting knife 
was activated by differential gears to permit intermittent action, 
and cut the cigarette into the proper length. In 1884 a printing 
attachment was added. Each of these crude machines did the 
wod: of about 50 hand-rollers, approaching 100,000 cigarettes per 
day, and reduced the cost of manufacture from 80 to 30 cents per 
1,000. Production increased from 500,000,000 cigarettes in 1880 


to 1,000,000,000 in 1885 and 4,000,000,000 in 1895. 

Consumer preference for tobacco products Uiereafter shifted 
enormously. Plug or chewing tobacco and snuff were dominant in 
1850, while pipe smoking reached its peak in the next half century 
Cigars continued in unchallenged favour until 1920, when their 
consumption was equalled by cigarettes, and thereafter cigarettes 
reached half of total tobacco consumption by 1938 and three- 
fourths by 1950. 

The composition of the American cigarette changed several 
times. Turkish cigarettes, composed wholly of tobacco imported 
from the orient, were favoured first, but their popularity was soon 
shared by Virginia types, using tobacco from the Carolinas and 
Virginia. (The preference for Virginia cigarettes still applied in 
Great Britain and the commonwealth countries in the 1950s.) 
With the outbreak of World War I the supply of oriental tobacco 
to the United States was virtually cut off, and the supply of flue, 
cured became inadequate. The American blend, which then ap- 
peared, contained Burley and Maryland tobaccos in addition .to 
flue-cured and Turkish, and continued thereafter with no marked 
changes. 

Mechanization entered the cigarette industry to a marked degree 
in the first half of the 20th century. Tobacco from the farm may 
have the midribs removed by a stemming machine, so-called green 
stemming. After drying, packing in hogsheads and aging up t(; 
three years, the tobacco is moistened and stemmed if tUs was not 
previously done. With certain classes of tobacco a thresher can 
be used for the same purpose. Blowers are used to remove dust 
and foreign matter. 

A scries of treatments alternately using moist and dry heat is 
used for the domestic types. Blending of all types in the proper 
proportions is done in revolving drums. This is followed by a 
storage known as bulking to ensure equal distribution of moistun 
Cutting is done by machines equipped with sel {-sharpening rot:ir> 
blades which shred the tob:icco into strips only a few hundredths 
of an inch wide. After several days' storage, the blended mixture 
is made into cigarettes. 

In general, four classes of tobacco arc used in American blend 
cigarettes. Flue-cured or bright, the largest component, is grown 
in Virginia, North Carolina, South Carolina, Georgia and Florida. 
A high sugar and low nicotine content is desirable in bright 
tobacco. 

Hurley, an air-cured class, second in importance, is grown in 
Kentucky, Tenne.ssee, Ohio, Indiana, Missouri, Virginia. West 
Virginia, North Carolina and limited areas in other states. In the 
cigarette, Burley counteracts the acid smoke of bright to produce 
a neutral reaction. 

Maryland, also an air-cured type, has limited use to improxe 
burning properties and aid aroma. 

Turkish tobacco, imported into the U.S. mainly from Turkey 
and Greece, but also from Syria, Yugoslavia and Italy, is classed 
as aromatic tobacco but is also desirable for low nicotine content 
and mild taste. A modest quantity of aromatic tobacco is grown 
in the mountainous parts of North Carolina. 

Standard machines produce 1,200 cigarettes a minute. Packag- 
ing machines, working twice as fast, wrap 20 cigarettes at a time in 
paper-backed foil, paper label and cellophane and aflix the revenue 
stamps. Refinements in cigarette-making machinery resulted in 
notable increases in speed of ofieration. Uniformity was im- 
proved, for example, by microfeed controls, in which twin beams 
of nucleonic particles compare the density of the cigarette rod with 
a standard. The current thus generated and amplified finally regu- 
lates automatically the feed mechanism. Filter-tip attachmenU 
insert a double-length filter plug between two cigarettes, detach 
the tipping material and cut the assembly in two. 

While packages of 20 cigarettes wrapped in paper and fou a*® 
the most common unit, sliding boxes of 208, “flat 50s*’ and tins 0 
50 arc available. Cartons of 10 packages are pa^ed in cases 0 
50 cartons for shipment. All of the packing is done by 
matic machines. 

Dependence of the U.S. industry on France for cigarette 
was no longer necessary after development of a domestic 
industry in the early X930S. Linen paper of the highest pun y> 
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jnade from flax straw, supplies the demand for writing, printing and 
cigarette papers. (q j. g v 

Production of cigarettes in the U.S. increased rapidly during 
aiid after World War I, from about 18,000,000,000 in 1915 to 

1 24.000. 000.000 in 1930. A similar rise occurred during and after 
World War II, from about 190,000,000,000 in 1940 to more than 

400.000. 000.000 in the early 19505. Thereafter consumption 
tended to drop, probably as the result of medical reports linking 
cigarette smoking with cancer of the lungs, and also of the switch 
of many smokers to king-size (longer) cigarettes. 

Great Britain,^ln Great Britain the tobacco used in ciga- 
rettes is mostly bright flue-cured, better known as Virginia. The 
jPiif first must be moistened to make it pliable for stemming (Le., 
removing the stalk or midrib). The next process is to cut the leaf 
into fine shreds. The cut tobacco is then conditioned, usually in 
large rotaty drums where it is first subjected to heat to remove 
excess moisture and then cooled. Handmade cigarettes are rela- 
tively rare, but several “roll-your-own” machines which any per- 
son can use to make a cigarette have been developed. 

In factory production cigarette-making machines produce from 
1.000 to 1,600 cigarettes pier minute. The cigarette paper is put 
up ill bobbins of definite width and is fed into a narrow trough at 
ilu -kIc of the machine. The name of the brand is imprinted on 
[\iv priptT at regular intervals so that it will appear on each finished 
cigarette. The shredded cuts of tobacco fall upon the paper, which 
moves into a funnel-shaped tube, passing a device which gums the 
( dges. the paper then being automatically folded over the tobacco. 
The end of the cigarette moves under a knife which cuts it into 
sre lions of the desired length. 

Ill ('ffeat Britain the type of package used is known as a slide 
m\ .sheJl package, usually containing 10 or 20 cigarettes. The 
nir.irctfes are automatically packed by modem machinery, by 
which they are counted, wrapped in foil and placed in a cardboard 
elide. The slide is then inserted into a shell of cardboard. The 
milt liincs are also capable of placing an insert in the package if 
net esAary. The packages of many of the more popular cigarettes 
in threat Britain arc wrapped in moistureproof cellophane in 
Older to protect them from the varied conditions of humidity 
prevalent in the British Isles. 

The cigarette business in Great Britain grew from year to year, 
in the 10505 approximately 195,000,000 lb. of tobacco were u.sed 
nnnuully in cigarettes for home consumption. Tobacco brought 
into Britain is taxed with heavy import duty, which is a great 
.Miiirce of income to the British government. Virginia tobacco, 
erown in the United States, is predominantly used in cigarettes 
made in England; however, a great deal of tobacco (grown from 


the cupola of Forli cathedral, is dosely based on the former's 
cupola in Parma cathedral. He executed numerous altarpieces, 
mythological scenes and several fresco decorations (e.g., in the 
ducal p>alace, Parma). There is a '*Magdalene” by him in the Dul- 
wich College picture gallery in London, Eng. Cignani died at Forli 
on Sept. 6, 1719. 

His son Felice Cignani (1660*1724) and nephew Paolo Cio- 
NANi (1709-64) were also painters. 

See T. Gerevich in Thieme-Becker, KUnstlerkxikon, vi, (Leipzig, 
1912), p. 576 ff. (M. W. L. k!) 

CI60LI, I.,oDovico Cardi da (1559-1613), Italian painter, 
architect and poet, was bom at Cigoli, Tuscany, on Sept. 12, 1559; 
he worked both in Florence and in Rome, where he ^ed, June 8, 
1613. Trained under Alessandro Allori and Santi di Tito, he re- 
flected the many crosscurrents in Italian art between the decline 
of Michelangelesque Mannerism and the beginnings of the Baroque. 
Thus there are few consistent characteristics in his earlier work 
beyond some north Italian strength of colour and lighting. He 
was an innovator in sentiment rather than in style and, like 
Federico Baroccio, foreshadowed Baroque emotions. From 1595 
onward he began to reflect the new rustic tendencies. These 
qualities are well iUustrated in his “Ecce Homo” (c. 1607 ; Pitti 
palace, Florence). His architecture (e,g,, the court of the Palazzo 
Nonfinito, Florence, 1604) shows the elements of Palladian clas- 
sicism, which he first learned from Bernardo Buontalenti. 

See G. Battelli, Lodovico Cardi detto U CigoU (Florence, 1922). 

(M. W. L. K.) 

CILIA, in biology, the threadlike processes by the vibration 
of which many lowly organisms move through water. They are 
also found on certain cells of both lower and higher organisms to 
create a current (e,g., on the gill of oysters and the lining of the 
bronchioles of the lungs in man) . The singular is cilium. 

CELIATA^ one of the divisions of Infusoria characterized by 
the permanent possession of cilia or organs derived from these 
(membranelles, etc.), and all parasitic, i^ey are the most highly 
differentiated Protozoa (g.v.). 

CILICIA^ a district of Asia Minor, extending along the south 
coast between Pampihylia and Syria. Its northern limit was the 
crest of Mt. Taurus. It was ^vided into Cilicia Trachea and 
Cilicia Pedias. 

Cilicia Trachea is a rugged mountain district formed by the 
spurs of Taurus, which often terminate in rocky headlands with 
small sheltered harbours — a feature which, in classical times, 
made the coast a resort of pirates and, in the middle ages, led to 
its occupation by Genoese and Venetian traders. The district is 
watered by the Geuk Su (Calycadnus) and is covered to a large 


soccl imported from the United States) is shipped into England 
•mm various parts of the commonwealth and is blended in varying 
rtciirces with that imported from America. Turkish and Egyptian 
cimireltes were at one time popular in the British Isles, but in the 
ifjsos accounted for only a very small business. Turkish tobacco, 
used widely in the United States, is imported mainly from Greece 
and Turkey. (X.) 

Continental Europe^ — ^Development of the cigarette indust^ 
in France, Belgium and other western European countries is quite 
comparable to that in the United States and Great Britain. The 
mechanization of the industry is aided by the use of different ma- 
chines developed in several countries, notably Sweden and Switz- 
erland. One of the cigarette factories in Switzerland uses a 
thermal pump, whereby water from very deep wells serves to cool 
the building in summer and to heat it in the winter. Average 
cigarette consumption in European countries usually ranges from 
one-third to two-thirds the U.S. usage. ( 0 - E. S.) 

CIGNANI, CAJtLO (1628-1719). Italian painter, was bom 
•tt Bologna (May 15, 1628) and trained there chiefly under Fran- 
cesco Albani. He faithfully continued the Bolognese Baroque 
tradition in his use of ample, generalized foms, fluently turning 
poses, deep colours and blended contrasts of light and shadow. In 
sentiment, also, his work is characteristic of this tradition. It 
^'as a tradition which derived its elements in the first place from 
Correggio, but fNgnani was in addition influenced by ^rreggjo 
directly and his masterpiece, the “Assumption of the Virgin in 


extent by forests, which supply timber to Egypt and Syria. There 
were several towns but no large trade centres. 

Cilicia Pedias included the rugged spurs of Taurus and a large 
plain of rich stoneless loam. Its eastern half is studded with 
isolated rocky crags, which are crowned with the ruins of ancient 
strongholds and broken by the low hills that border the plain of 
Issus. The plain is watered by the Cydnus (Tarsus Chai), the 
Sams (Sihun) and the Pyramus (Jihun) and is extremely produc- 
tive. Through it ran the great highway, between the east and the 
west, on which stood Tarsus on the Cydnus, Adana on the Sams, 
and Mopsuestia (Missis) on the Pyramus. The great highway 
from the west, on its long rough descent from the Anatolian 
plateau to Tarsus, ran through a narrow pass between walls of 
rock called the Cilician Gate (Ghiilek Boghaz). After crossing 
the low hills east of the Pyramus it passed through a masonry 
(Cilician) gate, Demir Kapu, and entered the plain of Issus. 
From that plain one road ran southward to Alexandretta and 
thence crossed Mt. Amanus by Uie Syrian Gate, to Antioch and 
S3nria; and another ran northward and crossed Mt. Amanus by 
the Amanian Gate, to North Syria and the Euphrates. By the 
last pass, which was apparently unknown to Alexander, Darius 
crossed the mountains prior to the battle of Issus. Both passes 
aie short and easy, and connect Cilicia Pedias with S3nria rather 
than with Asia Minor. In Roman times Cilicia exported the 
goat’s-hair cloth, ciUciimf of which tents were made. 

Under the Persian empire Cilicia was apparently governed by 
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tributary native kings, who bore a name or title graecized as 
Syennesis; but it was officially included in the fourth satrapy by 
Darius. Xenophon found a queen in power, and no opposition 
was offered to the march of C!yrus. Alexander found the gates 
oi)en when he came down from the plateau in 333 b.c., and it may 
be inferred that the great pass was not under direct Persian con- 
trol. After Alexander s death it fell to the Scleucids, who, how- 
ever, never held effectually more than the eastern half. Cilicia 
Trachea became the haunt of pirates, who were subdued by Pom- 
pey. Cilicia Pedias became Roman territory in 103 b.c., and the 
whole was organized by Pompey (64 b.c.) into a province, of 
which at one time Cicero was governor. It was reorganized by 
Caesar (47 b.c.), and about 27 b.c. became part of the province 
Syria-Cilicia-Phoenice. Under Diocletian (c. a.d. 297), Cilicia, 
with the Syrian and Egyptian provinces, foniicd the Diocesis 
Orientis. In the 7th century it was invaded by the Arabs, who 
held the country until it was rcoccupied by Nicephorus II in 

965. 

The Scljuk invasion of Armenia was followed by an exodus of 
Armenians southwards, and in loSo there was founded in the Cili- 
cian Taurus a small principality, which gradually expanded into 
the kingdom of Lesser Armenia. This Christian kingdom — situated 
in the midst of Muslim states, hostile to the Byzantines, giving 
valuable support to the crusaders, and trading with the great 
commercial cities of Italy — ^liad a stormy existence of about 300 
years. When Levond V died (1342), John of Lusignan was 
crowned king as Gosdantin IV; but he alienated the Armenians 
by attempting to make them conform to the Roman Church, and 
at last the kingdom, a prey to internal dissensions, succumbed 
(1375) lo the attacks of the Egyptians. Cilicia Trachea was 
occupied by the Osmanlis in the 15th century, but Cilicia Pedias 
was only added to the empire in 1515. 

From XS33 to 1840 Cilicia formed part of the territories ad- 
ministered by Mohammed Ali of Cairo, who was compelled to 
evacuate it by the allied powers. By the treaty of Sevres {see 
Turkey) part of Cilicia was granted to France, but on Oct. 20, 
1921, after unsuccessful conflicts with the Nationalist troops, the 
French withdrew all claim to this area. 

Bibliourapity. — Besides the general authorities for Asia Minor, see 
Cambridge Ancient History, vol. iii. (with useful bibliography) ; 
J. R. S. Sterrett, Wolfe Expedition (1888) ; G. L. Schlumbergur, Vn 
Empereur byzantin (1890; ; D. G. Hogarth and J. A. R. Munro, Mod, 
and Anc, Roads in E, Asia Minor (R.G.S. Supp. Papers, iii.) (1893) ; 
R. Heberdcy and A. Wilhelm, Reisen in Kilikien (1896); D. G. 
Hogarth, A Wandering Scholar (1896). See also authorities under 
Armenia and Mohammed All 

CILLI, ULRICH, Count of (1406-1456), son of Frederick 
II, count of Cilli, and Elizabeth Frangepan. About 1432 he mar- 
ried Catherine, daughter of George Brankovich, de.spot of Serbia. 

His influence in the troubled affairs of Hungary and the em- 
pire, of which he was made a prince by the emperor Sigismund 
(1436) led to feuds with the Habsburgs, the overlords of Cilli. 
Finally he made an alliance with the Habsburg king Albert II, 
and after his death (1439) Alrich took up the cause of his widow, 
Elizabeth, and presided at the coronation of her infant son 
Ladislaus V. Posthumus (1440). A feud with the Hunyadis fol- 
lowed, embittered by John Hunyadi’s attack on George Branko- 
vich of Serbia (1444) on his refusal to recognize Ulrich’s claim to 
Bosnia on the death of Stephen Tvrtko (1443). In 1446 Hunyadi, 
then governor of Hungary, harried the Cilli territories in Croatia- 
Slavonia; but his power was broken at Kosovo (1448), and Count 
Ulrich was able to lead a successful crusade, nominally in the 
Habsburg interest, into Hungary (1450). In 1452 he forced the 
emperor Frederick III to hand over the boy king Ladislaus V to 
his keeping, and became thus virtual ruler of Hungary, of which 
he was named lieutenant by Ladislaus in 1456. The Hunyadis 
now conspired to destroy him. On Nov. 8, in spite of warnings, 
he entered Belgrade with the king; the next day he was attacked 
by Laszio Hunyadi and his friends, and put to death. With him 
died the male line of the counts of Cilli. 

CILLI (Slovene Celje), a town of Slovenia, Yugoslavia, on a 
branch of the Zagreb-Fiume railway, lies picturesquely with re- 
mains of walls and towers on the river Sann, on an important road 


north to Marburg (Maribor) and south to Ljubljana. Pop. (1931) 
7,602. The city was annexed by Germany in 1941. Probably a 
Celtic settlement, the Romans took it (15 b.c.) and Claudius 
made it a Roman municipium (a.d. 50), naming it Claudia Celeja. 
It prospered greatly, and its temple of Mars was widely famed. 
Its museum contains many Roman remains, and the Romaii 
sewerage system was rediscovered in the second half of the 19th 
century and is now in use. It was incorporated with Aquileia 
under Constantine, and was destroyed by Slavs at the end of 
the 6th century. The counts of Cilli, at one time in authority 
in Croatia, at another in Bosnia, had their castle, Ober Cilli, on 
the Schlossberg (1,320 ft.), southeast of the town. Its ruins, the 
Cilli throne and the family tomb remain. Under the Cilli (1350- 
1455) the town prospered; on their extinction it became subject 
to Austria. The fine church (14th century) has a beautiful chapel 
and is justly renoivned. The so-called German church (Roman- 
esque) belonged to the Minorite monastery (founded 1241, closed 
1808). Antimony and zinc arc mined near by, and enamelled 
iron utensils are made. Ten miles northwest are the baths and 
ruined castle of Neuhaus, after 1643 called Schlangeriburg. 

See, E. (ilautschnigg, Cilli und Utngebung; Handbuch fur Fremde 
(Cilli, 3887). 

CIMA, GIAl^ATTISTA (ClMA DA CONEGLIANO, C, I459- 
1517), Italian painter of the Venetuin school, probably a pupil uf 
Bartolomeo Montagna, and later influenced by Giovanni Bellini. 
He was bom at Conegliano on the southern slopes of the Alps 
His earliest dated picture is the altarpiece of 1489 in the Mu.sco 
(IvicD of Vicenza. He was then 30 years old and his style was 
fully developed and altered very little during the course of his 
long life. In 1492 he settled in Venice. In 1493 he was coinmi.v 
sioned to paint an altaquece for the catlicdral of Conegliano which 
is still in its original place. Most of his important works are in 
Venice in the churches of S. Giovanni in Bragora, S. Maria 
deirOrto, the Carmine, and in the Academy: there are also pic- 
tures by him at Bologna, Modena and Parma and in many of 
the great galleries in Europe. 

See V. Hotteon, Ricerche. intorno alia vita e alle opere di G. Cima 
(1893) ; R. Burckhardt, Cima da Conegliano (1905). 

CIMABUE, name of a Florentine painter Cenni di Pepo 
active in the 13th and the beginning uf the 14th century. Some 
Italian painters preceded Cimabue — particularly Guido of Siena 
and Giunta of Pisa; but though he worked on much the siinit* 
principle as they, and to a like result, he was held up to admira- 
tion as the “Father of Italian Painting” by Florentine wrilers, in- 
spired by local patriotism. There is no documentary evidence 
that a single picture attributed to Cimabue was painted by him. 

His fame rested chiefly on a colossal “Madonna and C’hild 
with Angels,” the largest altarjnece produced up to that date, 
which was painted in tempera for the chapel of the Rucellai in 
St. Maria Novella, Florence; but research proved this work to 
be by the Siennese Duccio. 

Among paintings still extant attributed to Cimabue are the fol- 
lowing: — In the Uffizi in Florence, a “Madonna and Child,” with 
eight angels, and some prophets in niches — ^better than the Ru- 
ceilai picture in composition and study of nature, but more 
archaic in type, and the colour now spoiled (this work was painted 
for the Badia of St. Trinita, Florence) ; in the National Gallery, 
London, a “Madonna and Child with Angels,” which came from 
the Ugo Baldi collection, and had probably once been in the 
church of St. Croce, Florence; in the Louvre, a “Madonna and 
Child,” with twenty-six medallions in the frame, originally in the 
church of St. Francesco, Pisa. In the lower church of the Basilica 
of St. Francesco at Assisi, Cimabue, succeeding Giunta da Pwaj 
is said to have adorned the south transept— painting a colossal 
“Virgin and Child between Four Angels,” above the altar of the 
Conception, and a large figure of St. Francis. In the upper church, 
north transept, he has the “Saviour Enthroned and some Anficls, 
and, on the central ceiling of the transept, the “Four Evangelists 
with Angels.” It is, however, impossible to say whether Cinaao^® 
was at Assisi or not. 

In the closing years of his life he was appointed capomacstro 
of the mosaics of the cathedral of Pisa, and was afterwaros, 
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hardly a 3^r before his death, joined with Arnolfo di Cambio as 
:irthitect for the Cathedral of Florence. In Pisa he executed a 
Majesty in the apse — “Christ in glory between the Virgin and 
John the Evangehst,” a mosaic, now much damaged. This was 
j^robebly the last work that he produced. 

He was the master of Giotto, whom (is the tradition) he 
found a shepherd boy of ten, in the pastures of Vespignano, draw- 
ing with a coal on a slate the figure of a lamb. Cimabue took him 
{0 I'lorcnce, and instructed him in the art; and after Cimahue’s 
death Giotto occupied a house which had belonged to his master 
in the Via del Cocomero. Another painter with whom Cimabue 
IS said to have been intimate was Gaddo Gaddi. 

(;iovanni Cimabue was buried in the cathedral of Florence, St. 
Maria del Fiore, with an epitaph written by one of the Nini: 

Credidit ut Cimabos picturac castra tencre, 

Sic tenuit vivens ; nunc tenet astra poll. 

Here we recognize distinctly a parallel to the first clause in the 
famous triplet of Dante : 

Credettc Cimabue nella pintura 

Tencr lo campo; cd ora ha Giotto 11 grido, 

Si chc la fama di colui’ oscura. 

Ptbliocraphy.— V asari, ed. Frey (iqit); Crowe and Cavalcasellc, 
cfi. Langton Douglas (1903); J. Strzygowski, Cimabue und Rom 
(1S.S8); J. P. Richter, Lectures on the National Gallery (1898); H. 
Thodf, Franz v. Assisi (1904)* 

CIMAROSA, DOMENICO (1740-1^01), Italian musical 
o)mi)oscr, was born at Aversa, in the kingdom of Naples, 
Dor. 17, 1749. His parents were poor, but anxious to give their 
son a good education, and after removing to Naples they .sent 
him to a free school connected with one of the monasteries of 
(h.'U ( ity. He obtained a free scholarship at the musical institute 
of Siinta Maria di Loreto, where he remained for eleven years, 
suiilying chiefly the great masters of the old Italian school. 
Pin ini, Sacebini and other musicians of repute arc mentioned 
amongst his teachers. At the age of twenty-three Cimarosa be- 
R;m his career as a composer with a comic opera called Le Strava- 
vnfizf del Coule, first performed at the Tcatro dei Fiorentini at 
Naples ill 1772. The work met with approval as did its suc- 
tts'iors Le Pazzie di Stcllidanza e di ZoroastrOf a farce full of 
humour and eccentricity, and another comic opera called Vital- 
iuM in Loiidra, From 1784-87 Cimarosa lived at Florence, and 
wrote the follow'ing works for the theatre of that city: — Cato 
Mario; the three biblical operas, Assalonc, La Giuditta and II 
Saenfirio d'Abramo; also II Convito di Pietra; and La Ballerina 
manic, a pretty comic opera first performed at Venice with 
enormous success. 

Aliout the year 1788 Cimarosa went to St. Petersburg (Lcnin- 
2’ lul l by invitation of the empress Catherine II. In 1792 he went 
to Vienna at the invitation of the emperor Leoyiold II. Here he 
pi winced his masterpiece, II Matrimomo segreto which ranks 
amongst the highest achievements of light operatic music. In 1793 
Ih' returned to Naples, where II Matrimonio segreto and other 
Works were received with great applause. Amongst the works be- 
longing to his last stay in Naples may be mentioned the charming 
Le Astuzie jeminili, which during recent years has been 
lultipiecl with great success as one of the productions of the 
Di.ichilrv Ballet. 

This period of his life is said to have been embittered by the 
inirigut's of envious and hostile persons, amongst whom figured 
Iti" old rival Paisiello. During the occupation of Naples by the 
ooojis of the French Republic, Cimarosa joined the Liberal 
piriy. and on the return of the Bourbons, was, like many of 
his pulnical friends, condemned to death. By the interces ion of 
inilivTiiial admirers bia sentence was commuted into banishment, 
hui his health was broken, and after much suffering he died at 
UnicL* Jan. n, 1801, of inflammation of the intestines. The na,- 
'urc (»f his disease led to the rumour of his haying been poisoned 
his enemies, which, however, a formal inquest proved to 
hp unfounded. 

CIMBALO: see Cembalo. , ^ 

CIMBRI, a Teutonic tribe which in 113 B.C defeated the 
Consul Gnaeus Papiiius Carbo near Noreia. They had been 


wanderii^ along the Danube for some years, warring with the 
Celtic tribes on either bank. After the victory of 113 b.c. they 
passed westwards over the Rhine, threatening the territory of 
the Allobrogcs. Their request for land was not granted, and in 
109 B.c. they defeated the consul’ Marcus Junius Silanus in 
southern Gaul, but did not at once follow up the victory. In 
105 B.c. they returned to the attack under their king, Boioriz, 
and annihilated the Roman armies at Arausio (Orange). Again 
the victorious Cimbri turned away from Italy, and, after at- 
tempting to reduce the Arverni (g.u.), moved into Spain, where 
they failed to overcome the desperate resistance of tihe Celt- 
iberian tribes. In 103 B.c. they marched back through Gaul, which 
they overran as far as the Seine, where the Belgae made a stout 
resistance. Near Rouen the Cimbri were reinforced by the 
Teuton! and two cantons of the Hclvetii. They marched south- 
wards by two routes, the Cimbri moving on the left towards the 
passes of the eastern Alps, while the newly arrived Teuton! and 
their allies made for the western gates of Italy. In 102 b.c. the 
Teuton! and Ambrones were totally defeated at Aquae Sextiae 
by Marius, while the Cimbri succeedt^d in passing the Alps and 
driving Q. Lutatias Catulus across the Adige and Po. In loi b.c. 
Marius overthrew them on the Raudine Plain near Vercellae. 
Their king, Boiorix, was killed, and the whole army destroyed. 
The Cimbri were the first in the long line of the Teutonic in- 
vaders of Italy. 

The original home of the Cimbri has been much disputed. 
From information gained from the Monumentum Ancyranum 
and the map of Ptolemy, it may reasonably be conjectured that 
they came from the peninsula of Jutland, where their name may 
be preserved in Himmerland (Aalborg). Strabo and other early 
writers related a number of curious facts concerning the customs 
of the Cimbri, which are of great interest as the earliest records 
of the manner of life of the Teutonic nations. 

Bibliography. — ^I..ivy or Florus, Epitome of Roman History, Ixiii., 
Ixvii., Ixviii.; Pomponius Mela, De situ or bis, Bk. HI. iii.; C. Plinius 
Secundus, Nat, Hist., Bk. IV. xiii. and xiv., all in Bibliotheca Script. 
Graec. et Roman. Toubneriana, Leipzig; Plutarch, “Marius," in vol. 
ix. of Plutarch’s Lives, with Eng. trans., B. Perrin (1920); Strabo, 
Geography, Bk. VII. i. and ii., with Eng. trans., H. L. Jones (1917-27), 
both in the Loeb Classical Library; Ptolemy, Geography, Bk. II. xi., 
ed. O. Cuntz (1923). For Monumentum Ancyranum see Ancyra. 

CIMICIFUGA, a genus of herks of the family Ranunculaceae, 
comprising 12 species widely distributed in the north temperate 
zone; the bugbanes. The root of C. Joetida was used as a pre- 
ventive against vermin and that of the North American black 
snake-root (C. racemosa) as an emetic. 

CIMINIA, VIA, an ancient road of Italy, which diverged 
from the Via Cassia at Sutrium, and led along the east side of the 
Lacus Ciminius (Macaulay’s “Cimiiiian mere,” mod. Lago di Vico, 
an extinct crater basin) out of which it climbed on the north to 
2,785 feet. Thence it descended and rejoined the Via Cassia at 
Aquae Passeris, a few miles north of Viterbo. The Ciminian hills 
arc .still wooded, and of great beauty. Caprarola on the east slopes 
of the crater, contains a very fine palace built for Ale.ssandro 
Famesc in 1547-59 by Vignola, with the interior decorated by the 
Zuccari brothers; other villages in the district (notably Soriano 
with the Palazzo Chigi, which also has a fine castle of 1278), 
also contain good specimens of his architecture; while S. Martino 
al Cimino has a fine French Gothic 13th century church. 

See S. Bargcllini. 7 Monlt del Cimino (Bergamo, Arti Grafiche, 1914, 
well illustrated), 

CIMMERII) an ancient people of the far north or west of 
Europe, first spoken of by Homer (Odys,sey, xi. 12-19), 
describes them as living in perpetual darkness. Herodotus (iv. 
11-13), in his account of Scythia, regards them as the early 
inhabitants of South Russia (after whom the Bosporus Cim- 
merius and other places were named), driven by the 

Scyths along by the Caucasus into Asia Minor, where they main- 
tained themselves for a century. But it is quite possible that 
some Cimmerii made their raids across the Hellespont, having 
been cut off by the Scyths as the Alan! (q.v.) were by the Huns. 
Certain it is that in the middle of the 7th century b.c., Asia 
Minor was ravaged by northern nomads (Herod, iv. 12), one 
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body of whom is called in Assyrian sources dmirrat and Is rep- 
resented as Cuming through the Caucasus. They were probably 
Iranian speakers, to judge by the few proper names preserved. 
The name has also been identified with the biblical Corner, son 
of Japheth (Gen. x. 2, 3). Later writers identified them with the 
Cimbri of Jutland, who were probably Teutonized Celts, but this 
is a mere guess due to the similarity of name. 

Foi the Cimmerian invasions described by Herodotus, see Scytbza; 
Lyou; Gyges. 

CIMON (c. 507-449 B.C.), Athenian statesman and general, 
was the son of Miltiades {q.v.) and Hegesipyle, daughter of the 
Thracian prince Oiorus. Cimon’s first task in life was to pay 
the fine (about ii 2,000) which had been imposed on Miltiades 
after the Parian expedition. After winning a high reputation in 
the second Persian invasion, he served under Aristddes with the 
Athenian fleet and later (477, see Camh. Anc, Hist,, vol. v. 
App. B) became sole commander. His first success was the ex- 
pulsion of Pausanias from Byzantium. Having captured £ion (at 
the mouth of the Str>’mon), he expelled the Per.sian garrisons 
from the entire seaboard of Thrace with the exception of Doriscus, 
and, having captured Scyros (470), confirmed his popularity by 
transferring thence to Athens the supposed bones of Theseus. In 
466 Cimon proceeded to liberate the Greek cities of Lycia and 
Pamphylia, and at the mouth of the Eurymedon he defeated the 
Persians decisively by land and sea. 

The Persian danger was now over, and the immediate purpose 
of the Delian League was achieved. Already, however, Athens 
had introduced the policy of coercion which was to transform 
the league into an empire, a policy which, after the ostraci.sm of 
Themistocles and the death of Aristides, must be attributed to 
Cimon, whose fundamental idea was the union of the Greeks 
against all outsiders (see Delian League). Carystus was com- 
pelled to join the league; Naxos (c, 469) and Thasos (465-463), 
which had revolted, were comiKjlled to accept the position of 
tributary allies. In 464 Sparta was in difficulties, owing to the 
revolt of her Helots. Cimon persuaded the Athenians to send 
aid, on the ground that Athens could not ^Stand without her yoke- 
fellow” and leave ^'Hellas lame.” The expedition was a failure, 
and Cimon was attacked by the democrats led by Ephialtcs. The 
history of this struggle is not clear. The ordinary account is that 
Ephialtes during Cimon’s absence in MessenLa overthrew the 
Areopagus (q.v.) and then obtained the ostracism of Cimon, who 
tried to reverse his policy. It may be pointed out that when 
the Messenian expedition started, Cimon had twice within the pre- 
ceding year triumphed over the oj)position of Ephialtcs, and that 
presumably the Cimonian party was predominant until after the 
expedition proved a failure. It is therefore unlikely that, im- 
mediately after Cimon’s triumph in obtaining permission to go 
to Messenia, Ephialtes was able to attack the Areopagus with 
success. The chronology would, thus be: ostracism of Qmon, 
spring, 461; fall of the Areopagus, summer, 461. 

A more difficult question is involved in the date of Cimon’s 
return from ostracism. The ordinary account says that he was 
recalled after Tanagra (457) to negotiate the Five Years’ Truce 
(451 or 450). Some writers, maintaining that Cimon did return 
soon after 457, say that the truce which he arranged was really 
the four months’ truce recorded by Diodorus (only). To this 
there are two main objections: (1) if Cimon returned in 457, 
why does the evidence of antiquity connect his return specifically 
wiUi the truce of 451? and (2) why docs he after 457 disappear 
for six years and return again to negotiate the Five Years’ Truce 
and to command the expedition to Cyprus? It seems much more 
likely that he returned in 451, at the very time when Athens 
returned to his old policy of friendship with Sparta and war 
against Persia (i.e,, the Cyprus expedition). 

Cimon died in Cyprus (449)1 was buried in Athens. Later 
Attic orators speak of a “Peace” between Athens and Persia, 
which is sometimes connected with the name of Cimon and some- 
times with that of Callias. If any such jieace was concluded, it 
cannot have been soon after the battle of the Eurymedon as 
Plutarch assumes. It can have been only after the evacuation of 
Cyprus c. 448). There are weighty reasons which render 


it improbable that any formal peace can have been concluded 
at that period between Athens and Persia (see further Ed. Meyer’s 
Forschungen, ii.). 

Cimon s services in consolidating the empire rank with those 
of Themistocles and Aristeides. He is described as genial, brave 
and generous. The one great principle for which he is memo< 
rablc is that of the balance of power between Athens and Sparta, 
as respectively the naval and military leaders of a united Hellas! 
It has been the custom to regard Cimon as a man of little cul- 
ture. The truth is that, as in politics, so in education and attitude 
of mind, he represented the ideals of an age which, in the new 
atmosphere of democratic Athens, seemed to savour of rusticity 
and lack of education. 

Bibliography. — ^The lives of Cimon by Plutarch and Cornelius 
Nepos are uncritical; the conclusions above expressed are derived 
from a comparison of Plutarch, Cimon, si Reticles, xo; Theopompus 
frag. 92; Andocides, de Pace, §S 3, 4; Diodorus xi. 86 (the four 
months’ truce). See histories of Greece (e.g,, Grote, ed. 1907), Cam- 
bridge Ancient History, vol. v., c. ii. and iii.; also Pericles; Delian 
League, with works quoted. 

CIMON OF CLEONAE, an early Greek painter, who is 
said to have introduced great improvements in drawing. He repre- 
sented “figures out of the straight, and ways of representing {.ices 
looking back, up or down; he also made the joints of the body 
clear, emphasized veins, worked out folds in garments” (Plinv)' 

CINCH, a Mexican saddle girth; figuratively, a secure hold. 

CINCHONA, an important genus of shrubs and trees, fam- 
ily Rubiaceae, closely related to cofiee and ipecac. The 38 species 
are found on the warm, moist Amazonian slopes of the Andes 
from Colombia to Bolivia at elevations of 5,000-8,500 feet, a few 
above and some below this. They have opposite leaves and pink 
or whitish, sometimes fragrant, usually cymosc, flowers in lilac- 
like clusters. A few of the species arc of world importance be- 
cause their bark is the only source of quinine (g.v.) the specific 
for malaria, and widely used in the treatment of influenza, the 
common cold and some other diseases. 

Some species also yield totaquina. The medicinal value of 
cinchona bark was unknown to the Incas, and it is not mentioned 
in Gracilasso de la Vega’s Royal Commentaries on the Incas or 
in Pedro de Cieza de Leon’s Chronicles of Peru, published in 1553. 

The oft repeated tale of the first use and introduction of 
cinchona bark to Europe by the Countess of Chinchon in 1638 
was completely disproved by A. W. Haggis in 1941, as the wife 
of the Viceroy of Peru never had malaria, died at Cartagena on 
her way to Spain and hence could not have carried cinchona bark 
to Europe. Who took it there, and when, will probably never be 
settled. It was known to the Jesuits at Lima about 1630, hence 
its common appellation of Jesuits’ bark and Peruvian bark. Die 
first mention in European medical literature was by Herman van 
der Heyden, in his Discours et advis sur les flus de ventre 
douloureux, Antwerp, 1643. 

For the next two hundred years cinchona bark was rathlcssly 
exploited especially after the isolation of its chief constituent by 
Pdletier and Caventou in 1820 had demonstrated that the 
quinine content dictated its price. Bark depletion seemed so in- 
evitable that Hasskarl for the Dutch and Sir Clements Markham 
for the English were sent to South America between 1859-^3 
an attempt to introduce cinchona culture to Java and India. 
Both expeditions failed because they did not secure varieties of 
high quinine content. In December 1865 there arrived in Java 
a pound of seed from Charles Ledger of ftino, Peru, collected on 
the banks of the upper Marmord River in Bolivia. 

The progeny of these, and subsequent skilful cultivation by 
the Dutch, resulted in Java becoming the world source of cin- 
chona bark and hence of quinine. Part of the Ledger seed was 
planted by the British at their government cinchona station in 
Madras, where it failed. That failure was disastrous, for India 
has the highest incidence of malaria in the world and the infj nor 
Indian varieties have never yielded enough quinine, 
planters have abandoned its culture for more profitable 
government plantations are supplemented by importation iron 
Java. Dutch bark production yielded 10x7 tons of * 

IQ4I, all derived from Cinchona ledgeriana. The only other spe 
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cies grown conunerdally in Java is C. sucambn, which yields 
quinidine, cinchonine and dnchonidine. (N. Ta.) 

CINCHONA BARK, ALKALOIDS OF. About 30 ds- 
tuict alkaloids have been isolated from cinchona bark, of which 
quinine is by far the most important, followed by quinidine, 
dnchonidine and cinchonine. Because of the therapeutical im- 
portance of cinchona bark and its four principal alkaloids most 
of the national pharmacopoeias prescribe methods of estimating 
these constituents in the bark and lay down standards both for 
the bark and for quinine. Thus, the British Pharmacopoeia re- 
quires that red cinchona bark should yield from 5% to 6% 
of alkaloids, of which not less than half must consist of quinine 
and cinchonidine, and for quinine sulphate a test is prescribed 
which excludes all but a minimum quantity of cinchona alkaloids, 
other than quinine. (For further information see Alkaloids.) 

Quinine, CsoHifOaNt^ — ^This alkaloid is rarely seen or used, 
except in the form of its salts with acids. Though it contains 
two atoms of nitrogen it behaves as a monoacidic base yielding a 
sulphate of the formula (CtoH2402N2)i, H2SO4, 7H2O, popularly 
known as quinine. It crystallizes in bulky masses of colourless, 
{^listening needles, which become dull on exposure to air because 
of the loss of five of their molecules of water of crystallization, 
so that the thoroughly stable, air-dry salt has the composition 
(C 2 oIl 2402 N 2 ) 2 , H2SO4, JftO. It is sparingly soluble in water, 
more so in alcohol and still more in a mixture of alcohol and 
chloroform. The solutions are laevorotatory and those in water, 
especially when acidified, are strongly fluorescent. Two other 
sulphates, C20H24O2N2, H2SO4, 7H2O (so-called bisulphate) and 
C2(.U2402N2, 2H2SO4, 7H2O (.so-called tetra-sulphate), are known 
cind are used when more soluble salts are required. Quinine hydro- 
chloride, C20H24O2N2, HCi, zHaO, which closely resembles the ordi- 
nar>' sulphate in appearance but has the advantage of being a 
little more soluble in water, is also in use. In addition, a great 
variety of special salts have been made in attempts to combine the 
therapeutic advantages of quinine with those of medicinally valu- 
able acids; e.g., quinine salicylate, acetylsalicylate, valerianate, 
carodylate, etc. 

On reduction quinine furnishes hydroquinine, which also occurs 
in cinchona bark and is the raw material for the production of a 
scries of drugs in which the side chains of quinine are modified to 
enhance its therapeutic properties in certain directions. The best 
known of these modified cinchona alkaloids is eucupin. 

Quinidine, C20H24O2N2 (also called conquinine). — ^This alka- 
loid, which is a dextrorotatory isomeride of quinine, crystallizes 
from alcohol in colourless prisms and melts w^hen dry at i7i-5" C. 
It forms two series of salts analogous with those of quinine. 

Cinchonine CiAtONi^ — ^This alkaloid crystallizes from al- 
cohol in rhombic prisms and melts at 264° C. It is dextrorotatory 
in solution and like the other cinchona alkaloids yields two series of 
salts with acids. 

Cinchonidine, Ci9H220N2^This laevorotatory isomeride of 
cinchonine (see above), is one of the chief constituents of the mix- 
ture of alkaloids present in red cinchona bark, the variety now 
Kcnerally produced for making galenical preparations of cinchona. 
It crystallizes from alcohol in large colourless prisms, melting at 
207° C., and corresponds with quinine in being laevorototory in 
solution, but is unlike it in showing no fluorescence in dilute sul- 
phuric acid. It forms two series of salts, analogous with those of 
quinine described above. 

These four cinchona alkaloids have been the subject of investi- 
Kations designed to determine their constitution and permit of their 
synthesis, almost continuously since they were discovered in i8ao. 

The reactions of the four alkaloids can all be accounted for on 
Hie basis of the structural formula below, which was developed 
by P. Rabe (1909), and which represents them as containing a 
quinoUne (left) and a quinuclidine (right) nucleus, joined by a 
sernndary alcoW group. . . , . 

The difference between the two pairs (i) quinine and qmnimnc 
(2) cinchonine and cinchonidine, is that in the first P^r, R on 
quinoline nucleus is a methoxyl (CH3O) group, while in we 
second pair, R is hydrogen. Within each pair, the two alkaloids 
^ffer in the sp atial arrangement of the H and OH of the secondary 
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alcohol group {see Stereocremistky) . Confirmation of the struc- 
tures assigned to the cinchona alkaloids involved great difliculty. 
It was attained in 1931 with the synthesis of hydroquinine and 
hydroquinidine by Rabe, and with that of quinine itself by R. B. 
Woodward and W. E. Doering in 1944. 

Further it should be noted that there is now some reason to be- 
lieve that the protozooicidal action of these alkaloids, to which is 
due their value in malaria, is associated mainly with the quinoline 
nucleus, while their action on the heart, which has led to the use of 
quinidine in cardiac therapeutics, is due to the quinuclidine nucleus, 
since sparteine, which also contains this nucleus, is stated to exert 
a similar action. {See also Quinine.) (T. A. H. ; L. F. Sl.) 

CINCINNATI, a city and the county seat of Hamilton county, 
Ohio, U.S., 39® 8' N., 84® 30' W., on the north bank of the Ohio 
river opposite the mouth of the Licking, about 116 mi. S.W. of 
Columbus, about 281 mi. by rail S.E. of Chicago and about 755 mi. 
(by rail) W.S.W. of New York city. Through the city flows Mill 
creek; to the east the Little Miami and to the west the Great 
Miami empty into the Ohio. Population (1950) 503,998. Previous 
census re|K>rts were (1810) 2,540; (1830) 24,831; (1850) iis»435; 
(1870) 216,239; (1890) 296,908; (1910) 363,591; (1930) 451,- 
160; (1940) 455,610. The resident birth rate in 1949 was 24.6 
per thousand and the death rate 12.7 per thousand. 

Cincinnati is on two plateaus — one about 60 ft.,* the other 100- 
150 ft., above low water — and on hills (400-460 ft.) which enclose 
these terraces on three sides. The city datum is 546.9 ft. above 
sea level, zero river gauge 430.06 ft., low-water mark 431.96 ft. 
The low-water record is 1.9 ft. (Sept. 1881) and high-water 79.9 ft. 
(Jan. 26, 1937). About half the river plain (average above sea 
level 550 ft.) lies south of the Ohio in Kentucky, where Covington, 
Newport and other suburbs are located. Cincinnati has a river 
frontage of about 27 mi., extends back about 6 mi. in the valley of 
Mill creek and occupies a total area of 75 sq.mi. It was connected 
in 1867 with Covington by a suspension bridge (1,057 between 
towers; total 2,252 ft.). Two bridges lead to Newport; one to 
Ludlow; and one to West Covington. 

On the terraces the streets generally intersect at right angles, but 
on the hills irregularly. The wholesale district is for the most part, 
in the “bottoms.” Manufacturing is scattered widely, with the 
largest concentration also in the “bottoms” area of the city. Other 
important areas are lower Mill creek valley, St. Bemard-lvoiydale, 
North Norwood and Oakley. 

Many of the finer residences are on the picturesque enclosing 
hills; but there is a tendency toward more remote and larger 
estates. Among Ohio suburbs are Norwood (pop. 35,001) ; Cheviot 
(pop. 9»944); Reading (pop. 7*836); St. Bernard (pop. 7,066); 
Wyoming (pop. 5,582); Lincoln Heights (pop. 5 »S 30 * 

Average summer temperature is 75® F.; autumn 57®; winter 
34®; spring 54®; yearly average 55®. Mean annual precipitation 
is 40.63 in. Average wind velocity is 7.1 mi. per hour. 

Buildings^— The U.S. government building, Union terminal, 
Hamilton county courthouse and the city hall are monumental 
structures. Notable among the hundreds of churches are St. Peter 
in Chains (1844), used as the cathedral until superseded by St. 
Monica in 1938; St. Francis de Sales; the First (1835) and Second 
Presbyterian (1872) ; Christ Church (1835) ; and the Jewish tem- 
ples. A distinctive feature of downtown Cincinnati is the number 
of church spires and steeples. It is the seat of a Roman Catholic 
archbishopric and a Protestant Episcopial bishopric. 

Tallest buildings are the Carew Tower (574 ft.) and Union 
Central building (495 ft.). The Terrace Plaza, completed in 1948, 
is a combination department store and hotel. Other notable build- 
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iti^s are those of the telephone company, gas and electric company, 
Times-Star, Enquirer and the Masonic temple. 

The completion in 1050 of the home of Clarence A. Mills, 
medical climatologist, was heralded as the most revolutionary 
house of the preceding 50 years, being heated and cooled by re- 
flective radiant conditioning. 

Parks. — Cincinnati parks are under a park board (three mem- 
hers) appointed by the mayor, created in 1908 w'hen the city owned 
485 ac. of parks. In 1950 the total area was 3,655 ac. In general 
the parks are located on hilltops, affording a view of the downtown 
area, the Ohio river and the neighbouring hills, but many small 
parks such as Lytle (i ac.) and Washington (5 ac.) are located 
dowmtown. 

Eden park, closest of the large parks, has 1S4 ac. It was origi- 
nally a vineyard belonging to Nicholas Longworth, great-grand- 
father of the speaker of the house of the same name, and called 
the Garden of Eden. Located there are the Cincinnati Art museum 
and Art academy and the Irwin M. Krohn conservatory, with dis- 
plays of tropical and greenhouse plants and special flower exhibits, 
particularly at Thank.sgiving and Easter. Mount Airy forest 
(1,364 ac.) w'as the first municipal forest in the United States. 
More than 1,125.000 trees had been planted by mid-2oth century 
and 12 mi. of pedestrian and 14 mi. of equestrian trails laid out. 

Burnet Woods ( T09 ac.) adjoining the campus of the University 
of Cincinnati, has many fine plant and tree specimens and the Trail- 
side museum, headquarters for park nature activities. Alms park 
(85 ac.) overlooks the Ohio river with an especially fine view. 
Ault park (237 ac.), another hilltop park, features ornamental 
trees, shrubs and flowers. The Cincinnati Zoological (larden was 
founded in 1875 and acquired by the city in 1933. Its 57 ac. house 
birds, beasts and reptiles in natural settings. During the summer 
season wild animals are kept in barless grottoes surrounded by 
w'ater-filled moats. An amphitheatre with about 1,000 scats was 
completed in 1951. 

Education. — In 1950 there were 63 elemental^*, 9 junior high, 
5 senior high, 4 vocational and to special .schools in the public 
school system, with total enrolment of 59,091. The .system of 
publicly supported education is completed by the University of 
Cincinnati, the first municipal university chartered in Ohio under 
the earliest municipal university statute in the United States 
(1870). The university was formed by uniting the Cincinnati 
Astronomical society (1842) and McMicken university (1859), 
later joined by Cincinnati college (1S19) and the Medical College 
of Ohio (1819). The campus adjoins Burnet Woods. Included are 
a graduate school, teachers’ college, colleges of engineering, busi- 
ness administration, medicine, law, applied arts, nursing and health, 
home economics, and an evening college. The “co-op” system of 
combining college instruction with practical paid training in indu.s- 
try under actual commercial conditions was originated at the uni- 
versity by Dean Herman Schneider, The college of law developed 
from the law' school of Cincinnati college, and the college of medi- 
cine from the Medical College of Ohio (1820), each the first in 
the new wrest. University enrolment in 1950 was 15,170, 7,274 
in day classes and 7,896 in the evening college. The faculty ex- 
ceeded 1,200. The University observatory dates from 1843. In 
x868 its director, Cleveland Abbe, inaugurated a system of daily 
weather reports from which the U.S. weather bureau developed. 
Newer buildings are McMicken hall, the Student Union building 
and the University library. Support is derived from endowments, 
fees and municipal taxes. 

There were 61 elementary Catholic parochial schools in 1950, 
with enrolment of 17,497, and 15 dioce.san high schools with enrol- 
ment of 5,993; also Concordia Lutheran fiarochial school. The 
Athenaeum of Ohio was incorporated in 1928 to control the Roman 
Catholic institutions of liigher learning: Mount St. Mary of the 
West seminary, St. Gregory seminary and teachers’ college. The 
Institutum Divi Thomae was established in 1935 as the department 
of scientific research of the Athenaeum. 

Xavier university, Roman Catholic, founded by Bishop Fenwick 
in 1831, is located on Victory parkway. Enrolment in 1950 was 
2,851 — 1,415 day, 163 graduate, 1,147 evening and 126 Milford 
preparatory seminary. The faculty numbered 150. 


Hebrew Union college (1875) is the oldest rabbinical school in 
the United States. In Jan. 1950 it merged with the Jewish Insti- 
tute of Religion of New York city (1922). Its library contains 
the largest collection in the U.S. of the minute books of U.S. con. 
gregations and an important collection of Judaica. The Ohio 
Mechanics’ institute (1828) prepares skilled workmen and indus- 
trial executives. It offers instruction in a wide variety of trades— 
mechanical, chemical and electrical — ^in day, evening and summer 
classes. Salmon P. Chase college (Cincinnati Y.M.C.A.) includes 
a college of law (1893) and an evening college of commerce (1920) 
and opened also (1946) a day school. There are also the College of 
Pharmacy and Our Lady of Cincinnati college (Roman Catholic 1. 

The Public library, established in 1S67, includes the main library, 
40 branches, 3 bookmobiles and 396 smaller agencies serving city 
and county. It had 156,797 registered cardholders and 1,584,667 
vol. in 1950. Among special libraries are the County Law library 
and the Lloyd library, outstanding in pharmacy, botany, chem- 
istry and natural sciences. The library of the Historical and Philo- 
sophical Society of Ohio, on the University of Cincinnati campus, 
contains an important collection of books, newspapers, maps and 
manuscripts. 

Hospitals and Charity ^The General hospital (850 beds\ 
completed in 1915, occupies a plot of 27 ac. Built on the pavilion 
plan, it consists of 24 interconnected buildings, including the Hos^ 
pital for Contagious Diseases. Near by are the University ot 
Cincinnati college of medicine, the Children’s (1883) and the 
Christian R. Holmes (1929) hospitals. Private general ho.spitnls 
include Bethe.sda, Christ, Deaconess. Jewish, Good Samaritan. Our 
Lady of Mercy and St. Mary hospitals. St. Francis and St. George. 
Special hospitals are Chronic Disease (county), Longview (state) 
and Cincinnati sanitarium for the mentally ill. and Dunham 
(county) for tuberculosis patients. A Veterans’ administration 
hospital was under construction (1950). 

There are numerous charitable institutions. The Community 
Chest, organized in 1915. has been a major factor in their sup^xirt 
In 1950 more than $2,657,000 was raised for allocation among 82 
health and welfare agencies. 

Water Supply. — ^The murucipally owned water works were 
placed in service in 1907. Water i.s taken from the Ohio river on 
the Kentucky side several miles above the discharge from the city 
sewers. It comes through a seven- foot gravity tunnel under the 
river to the Ohio side, the w^atcr being thence elevated by four 
steam-driven pumping engines (daily capacity 30,000.000 gal.) and 
four electrically driven pumps (daily capacity 15.000,000 gal.) 
into settling basins (capacity 400,000.000 gal.). From this point 
the WMter flows by gravity through chemical house and filter house 
(rapid sand filters capacity 200,000,000 gal,), thence through two 
tunnels, one seven feet in ^ametcr and four miles long leading to a 
pumping station with 103,000,000 gal. per day capacity, and the 
other eight feet in diameter and two and one-half miles long to 
a station with 100,000,000 gal. capacity. 

Because of the diversified to|jography there are three pumping 
districts. In the business district, Eden park reservoir stores 

96.000. 000 gal. (three average days’ supply) ; in the eastern hills, 
the Mt. Auburn and Eastern Hills tanks and reservoirs contain 

42.000. 000 gal. (two days’ supply), and in the western hills two 
groups of tanks contain 12,300,000 gal. (two days’ supply). The 
daily average consumption at mid- 20th century was 82,000,000 gal. 
The system is entirely self-supporting. 

Transportation^ — Cincinnati at mid-century had about 845 
of paved streets and sewers. The city is served to a great extent 
by two transit systems — the Cincinnati Street Railway company, 
operating over a major |)ortion of the area north of the Ohio river 
on a service at cost system; and the Cincinnati, Newport and Cov- 
ington Railway company, connecting Cincinnati with near-by 
Kentucky cities. These systems arc supplemented by several 
suburban bus lines. 

Eight railroads operating 12 trunk lines radiate from the city. 
The single Union terminal, unusually fine and commodious, accom- 
modates 17,000 people and more than 100 trains daily. The 
Cincinnati Southern railway (336 mi.) from Cincinnati to 
tanooga, Tenn., is municipally owned. It was leased to the Cincm- 
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nati, New Orleans and Texas Pacific Railway company until 2026 
at a rental of $1,350,000 per year plus a percentage of net profit. In 
i()5o there were seven certificated water freight carriers and two 
p:issenger excursion steamboats. Six scheduled airlines operated 
from the Lunken Municipal airport and the Greater Cincinnati air- 
port, Boone county, Ky. 

AdministratiOiii^-^A home-rule charter was adopted in 1917 
and amended in 1924 to establish a city-manager form of govern- 
ment. A revised charter was adopted in 1926, effective from Jan. 
1(^37. There is a council of nine, nominated by petition and 
elected at large for two years; the council elects one of its mem- 
bers as presiding officer, who becomes the mayor. The mayor 
presides at meetings of the council, lie appoint.s the city auditor 
and members of independent commissions and boards. 

The city manager is chosen by the council for an indefinite term. 
He makes most of the executive and administrative appointments, 
prepares the budget, supervises the various public services and 
keeps the council informed of the city’s condition. 

The bonded debt in 1950 was $77»t 1 7,330.81 ; the net amount 
not self-supporting was $41 ,766,064. 10. The tax rate for 1950 was 
$?6.io, of which $11.72 was for the city and the remainder for 
^tate. county and educational purposes. Between 1940 and 1950 
the citizens of Cincinnati voted $81,325,000 in bonds for public im- 
provements in city and county. 

Industries* — Cincinnati has a diversity of industry. As listed 
by the U.S. census of manufactures of 1947, the Cincinnati metro- 
jujlilan area had 1,700 establishments, employing 135,774 people, 
whose total salaries and wages amounted to $382,935,000; the 
value added by manufacture was $777,201,000. In the production 
of soap, machine tools, playing cards and electrotypes, Cincinnati 
led the world. There were 43 men’s and hoys* suits and coats 
e.'itahlishments with a value added by manufacture of $23,906,000; 
2? macliine-tool firms with a value added of $46,542,000, pa|>er and 
allied products, 44 firms with a value added by manufacture of 
S.^S. 236,000; wholesale meat packing, 26 firms and an added value 
of $11,236,000; printing and publishing, 271 firms with an added 
value of manufacture of $62,637,000. Cincinnati is also a leader 
in the production of office furniture, laundry machinery, printing 
inks, books, shoes, sheet metal products, engineering appliances, 
follins, plastics, radio and television sets, sporting goods, malt 
liquors, chemicaLs and still-mill products. 

\ great bituminous coal centre, Cincinnati at mid-century was 
handling more than 520,000 cars annually with a tonnage of 29,- 
1 jo.ooo and more than 4,000,000 additional tons on the river. An 
indication of the city’s busine.ss stability was the fact that 77 
business establishments had enjoyed a continuous existence of more 
lhan 100 years. Bank clearings for 1949 amounted to $8,516,- 
:S^.66o, and bank debits $10,187,117,000. 

Art, Music and Literature*— Musical development began in 
iSio-20; by 1825 musical academies, choral .societie.s i}erfonning 
the works of George Frederick Handel and Franz Joseph Haydn, 
and musical publications were quite numerous. Joseph Tosso, 
famed for performances of the “Arkansas Traveler,” went to Cin- 
rinnati in 1820 and remained for 60 years. The drama was pop- 
ular. It was, however, the large influx of Germans in the 1840s 
and later that promoted music most. Stephen Foster spent several 
years there. A sangerfest was held in 1849 ^-nd again in 1870, 
'^’hen a hall was built for it. Under Theodore Thomas (1835- 
1*^05) the Cincinnati Musical Festival association was incorpo- 
rated, and its biennial May festivals began in 1873. In 1875-78 
was built the Springer Music hall, and the Cincinnati College of 
MiKsic was endowed in 1878. Theodore Thomas was its director 
in 1878—81; a statue of him by Clement J. Barnhom stands in 
Mu.sic hall. Until his death Thomas was director of the May 
festivals. The sangerfest met in Cincinnati for the third time in 
^879 and its jubilee was held there in 1899. Choral societies have 
f>eea important in musical life, as has the Cincinnati Conservatory 
uf Music (1867), the Cincinnati Symphony orchestra (1893) and 
the Cincinnati Summer opera (1920) with first-rate performances 
given at the Cincinnati Zoo. 

A number of early U.S. artists, such as Frederick Eckstein and 
Hiram Powers, lived in Cincinnati, where German influence greatly 


promoted art. In 1877 the Women’s Art Museum association 
brought about the building of the Art museum. A school of de- 
sign (1869) was a part of the university until 1884, when it was 
transferred to the museum. An art academv was erected in 1887 
near the Art museum. Frank Duveneck w^as for some time director 
of the academy, and the Duveneck room in the mu.seum contains a 
great many of his works. Henry Farny was another artist of repute. 
The Taft House museum (1932) is the gift of their home and art 
collection by Mr. and Mrs. Charles P. Taft. Built in 1819-20, it 
is one of the finest examples of the Early Federal style of archi- 
tecture. The Rookwood pottery was the first (1880) in the United 
States to devote exclusive attention to artware. The earlier wares 
were yellow, brown and red, then came deep greens and blues, fol- 
lowed by mat-glazes and by “vellum” ware (1904), a lustrous 
pottery re.sembling old parchment, with decoration painted or 
modelled or both. Lithographing became important in Cincinnati 
in the first half of the iQth century. 

Principal daily newspapers in 1950 were the Post, founded 1881 
as the Penny Paper; the Times-Star, which traced its descent from 
the Cincinnati Times (1840); and the Enquirer (1841). There 
was also the Umon, a Negro weekly (1907), the Catholic Tele- 
graph-Register (1821) and the American Israelite (1854). 'Phe 
Preie Presse, a weekly, was the only German language paper. The 
city’s Literary club celebrated its centennial in 1949. 

In the centre of the city is the Tyler Davidson bronze fountain 
(1871) on Fountain square. It was designed by August von Kre- 
ling and comprises 15 bronze figures cast at the royal bronze 
foundry in Munich, Ger. ; the base is of porjAyry. Other notable 
monuments are those to James A. Garfield by Charles H. Niehaus, 
the William Henry Harrison by L. T. Rebisso, George Grey Bar- 
nard’s Lincoln, the Galbraith memorial, the Ft. Washington monu- 
ment, McCook and Hecker busts and a monument to Ohio volun- 
teers killed in the Civil War. 

History. — The site of Cincinnati was a centre of the mound- 
builder civilization. Forts, burial mounds and other remains of 
their activities have been found there. Ren6 Robert Cavalier, 
sieur de la Salle is said to have been the first white man to pass 
this point on his way down the river in 1669. The Indians in the 
Ohio valley belonged to the Algonquin family. From the Wabash 
to the two Miamis were tribes of the Miamis. 

On a journey to the Miami country in 1787, John Cleves Symmes 
(1742-1814), New Jersey congressman, was so attracted by its 
fertile valleys and clear streams that he purchased the land between 
the Miami rivers. Columbia, the first settlement, was founded 
near the mouth of the Little Miami in 1788. It was followed, 
six weeks later, by a town opposite the mouth of the Licking river, 
and in Feb. 1 789 by a third .settlement at North Bend. The second 
of these was destined to grow and become a large city. Named 
Losantiville by John Filson, schoolmaster and surveyor, he in- 
tended it to mean “the town opposite the mouth of the [L]i eking.” 
Gen. Arthur St. Clair or Israd Ludlow, a surveyor, changed the 
name of Losantiville to Cincinnati in 1790, in honour of the 
Society of the Cincinnati (7.V.). St. Clair created Hamilton 
county with Cincinnati as county seat. With the coming of 
soldiers to Fort Wasliington, it became the centre of activities 
against the Indians. Gen. Anthony Wayne’s victory at Fallen Tim- 
bers (1794) ended Indian warfare and opened the country to 
settlement. In 1802, with 700 inhabitants, the military post was 
incorp>orated as a town and in 1819 became a city (pop. 
10,283). 

In 1811 the “New Orleans,” first steamboat on western waters, 
passed Cincinnati and opened a new era. By 1826 steamboat 
building had become an important industry and the town was a 
busy port. During the 1830s and X840S Ohio’s canals further 
stimulated Cincinnati boatbuilding and by serving as feeders 
greatly swelled trade on the Ohio river. River commerce was at 
its height in 1852, with 8,000 steamboat arrivals. 

In 1842 Cincinnati was one of the few U.S. cities liked by Charles 
Dickens, but by the late 1840s another British visitor, a Mrs. 
Houston, called it “a city of pigs, a monster piggery.” Small 
wonder that it received the nick^me of “Porkopolis”; between 
1843 and 1852, 27% of the hogs packed in the United States were 
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packed there. Although there were still 33 large-scale pork- 
packing houses in Cincinnati in 1859, grain fields were moving 
west and the meat-packing industry went with them to Chicago and 
St. Louis, Mo. Cincinnati's northern neighbours surpas.sed it in 
I>opulation and industry and it lost its position as third largest 
city in the United States. 

Ill the 1850s the Germans began coming in great numbers, and 
by the 1870s they had made the city almost bilingual. Until World 
War I, German was taught in all public and parochial schools. 
By the 1890s the .section north of the canal was known as the 
“Over-the-Rhine” region. 

Although Cincinnati had close commercial and cultural ties 
with the south, it became an important station on the ‘*Under- 
gruund railroad'’ prior to the Civil War, and sided with the North 
when war came. In 1862 there was a threatened invasion by a 
Confederate force under Gen. Kirby Smith and for a time the 
city was under martial law, but the invasion did not take 
place. 

Residential development began to climb up to the hilltops. In 
the 1870s five inclined-plane railways were built, all later aban- 
doned. I'he rugged terrain encouraged the growth of independent 
neighourhoods, many of them retaining their identities. In 1925 
Cincinnati adopted a city master plan. Realizing that this plan 
needed revamping, city officials in 1944 authorized the City Plan- 
ning commission to bring it up to date. The Metropolitan Master 
plan was completed in 1948 at a cost of more than $250,000. It 
called for the redevelopment of the downtown river front, a system 
of motor expressways and off-street parking facilities, the reclama- 
tion of blighted areas and the protection of residential neighbour- 
hoods. 

Btrltography. — Charles Cist, Cincinnati in 1S41 (1841) ; H. A. 
Ford and Mrs. K. B. Ford, History of Cincinnati (1881); Federal 
Writers* project of Ohio, Cincinnati Guide (1943); C. T. Greve, Cen- 
tennial History of Cincinnati 2 vol. (1Q04); Alvin Harlow, Serene 
Cincinnatians (1050); Charles P. Taft, City Management (1933); lola 
O. He.ssler, Cincinnati Then and Now (1Q40) ; U. J. Kenney, lUustraied 
Guide to Cincinnati (180^); Cincinnati, City Planning Commission, 
Cincinnati Metropolitan Master Plan and the Official City Plan of the 
City of Cincinnati Adopted November 22, 1948 (1949); Charles 
Frederick Goss, Cincinnati the Queen City, 4 vol. (191 3 )• 

(E L Hs ) 

CINCINNATUS, LUCIUS QUINTIUS (b. ^.‘519 b.c.), 
one of the heroes of early Rome. He worked his own small farm. 
A persistent opponent of the plebeians, he re.sisted the proposal 
of Terentilius Arsa to draw up a code of written laws applicable 
equally to patricians and plebeians. Twice he was called to the 
dictatorship of Rome (458 and 439). In 458 he defeated the 
Aequians in a single day, and after entering Rome in triumph 
with large spoils returned to his farm. The story of his success, 
related five times under five different years, possibly rests on an 
historical basis, but the account given in Livy is incredible. 

See Livy iii. 26-29; Dion. Halic. x. 23-25; Florus i. ii. For a 
critical examination of the story see Schwcgler, Rbmische Geschkhte, 
bk. xxviii. 12 ; £. Pais, Storia di Roma, i. ch. 4 (1898). 

CINCLIDAE: see Dipper. 

CINDERELLA, the heroine of an almost universal fairy-tale 
(f.e., little cinder girl). Its essential features are (i) the perse- 
cuted maiden whose youth and beauty bring upon her the 
jealousy of her step-mother and .sisters; (2) the intervention of 
a fairy or other supernatural instrument on her behalf; (3) the 
prince who falls in love with and marries her. In the English 
version, a translation of Perrault’s Cendrillon, the glass slipper 
which she drops on the palace stairs is due to a mistranslation of 
pantoufle en vair (a fur slipper), mistaken for en verre. It has 
been suggested that the story originated in a nature-myth, Cin- 
derella being the dawn, oppressed by the night-clouds (cruel 
relatives) and finally rescued by the sun (prince). 

See A. Lang, PerraulPs Popular Tales {1888) ; Marian Rolfe Cox, 
Cinderella; Three Hundred and Forty-five Variants (1893). 

CINEAS, a Thessalian, the chief adviser of Pyrrhus, king of 
Epirus. He was regarded as the most eloquent man of his age. 
He tried to dissuade Pyrrhus from invading Italy, and after the 
defeat of the Romans at Heraclea (280 b.c.) was sent to Rome 
to discuss terms of peace. These terms, which are said by Appian 


(De Rebus Samniticis, 10, xi) to have included the freedom of 
the Greeks in Italy and the restoration to the Bruttians, Apuljans 
and Samnites of all that had been taken from them, were rejected. 
Two years later Cineas was sent to renew negotiations on easier 
terms. The result was a cessation of hostilities, and Cineas crossed 
over to Sicily to prepare the ground for I^rrhus’s campaign. 
Nothing more is heard of him. He is said to have made an epitome 
of the Tactica of Aeneas, probably referred to by Cicero, who 
speaks of a Cineas as the author of a treatise De Re MUitari. 

See Plutarch, Pyrrhus, xi-ax; Justin xviiL a; Eutropius ii. 12 • 
Cicero, Ad Fam, ix. 25. ' 

CINEMATOGRAPHY: see MonoN Pictures: Tech- 
nology. 

CINERARIA, cultivated ornamental plants originated from 
species of Senecio. There are two distinct t3rpes, the garden species 
of which one of the most common is a Dusty Miller, 5 . cineraria 
and the greenhouse varieties of S. cruerUus, commonly referred 
to as Cinerarias. 

Greenhouse cinerarias are of two t3rpes: one a dwarf, compact 
growing plant with large flowers in dense clusters; the other a 
taHer growing variety with larger, more spreading clusters of 
small star-shaped flowers. These are known horticulturally as stel- 
late varieties of Cineraria cruentus. Both are easily grown from 
seed and are sold commercially as potted plants. The very free- 
flowering stellate varieties are more popular than are the large- 
flowered types and through a careful selection and crossing of 
varieties many beautiful colours are available. 

For a succession of blooming plants during the late winter and 
spring months seeds are first sown in August in the cool green- 
house. As soon as the seedlings can be handled conveniently they 
are put in 2^'' pots. Later they are shifted to 3'' pots as the root 
system develops. The final shift into 6'^ flowering pots is made 
early in January. Soil for cinerarias should be of a light, porous 
character and a mixture of one-half fibrous loam, one-half leaf 
mould with a liberal sprinkling of sharp sand suits them admi- 
rably. They grow best in a night temperature of from 45*’ to 50” 
F. with an increase of about lo** during the day. The soft succu- 
lent character of foliage and stems makes cinerarias especially 
liable to be attacked by green fly. The plants should be frequently 
fumigated with nicotine preparations or sprayed with nicotine 
solutions. 

CINGOLI (anc. Cingulum), a town of the Marches, Italy, 
province of Macerata, about 14 mi. N.W. direct, and 17 mi. by 
road from the town of Macerata. Pop, (1936) 1,751 (town); 
15496 (commune). Cingulum, a town of Picenum, founded by 
Caesar’s lieutenant, T. Labienus, at his own expense in 63 b.c., 
played an important part in the civil wars owing to its lofty site 
(2,300 ft.). 

Remains of the ancient city walls survive and there are interest- 
ing works of art in the Gothic church of S. Esuperanzio. 

CINNA, a Roman patrician family of the gens Cornelia. The 
most prominent member was Lucius Cornelius Cinna, who, 
after serving in the war with the Marsi as praetorian legate, 
became consul in 87 B.c. After Sulla’s departure for the East, 
riots broke out in Rome, and Cinna was expelled. He at once col- 
lected an army, Marius joined him, and the two captured Rome. 
Proscriptions followed, and the death of Marius (Jan. 86) left 
Cinna leader of the party. L. Valerius Flaccus became his col- 
league, and afterwards Cn. Papirius Carbo. In 84, however, Cinna, 
who was still consul, was forced to advance against Sulla; but 
while embarking his troops for Thessaly, he was killed in a mutiny. 
His daughter Cornelia was the wife of Julius Caesar, but his son, 
L. Cornelius Cinna, praetor in 44 B.C., sided with Caesars 
murderers. 

The hero of Corneille’s tragedy Cinna (1640) was the Cn. 
Cornelius Cinna pardoned by Augustus for conspiracy. 

CINNA, GAIUS HELYIUS, Roman poet of the lat« 

Ciceronian age, the friend of Catullus, whom he accompanied to 
Bithynia in the suite of the praetor Memmius. Suetonius, Valenus 
Maximus, Appian and Dio Cassius all state that, at Cae^rs 
funeral, a certain Helvius Cinna was killed by mistake 
nelius Cinna, the conspirator. The last three writers mcntionco 
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above add that he was a tribune of the people, while Plutarch 
states that the Cinna who was killed by the mob was a poet. This 
points to the identity of Hclvius Cinna the tribune with Helvius 
Cinna the poet. The chief objection to this view is based upon 
two lines in ninth eclogue of Virgil, supposed to have been written 
4) or 40 B.C.. which seem to imply that Helvius Cinna was then 
alive. But such an interpretation of the passage is not absolutely 
necessary. Gnna’s chief work was a mythological epic poem 
called Smyrna. A Propempticon PolUotus, a send-off to (Asinius) 
Pollio. is also attributed to him. In both these poems, the lan- 
guage of which was so obscure that they required special com- 
mentaries, his model appears to have been Parthenius of Niraea. 

Sff A. Welchert, Poetarum Latinorum Vitae (i8ao); L. Muller’s 
edition of Catullus 11870), where the remains of CInna's poems are 
printed; A. Kieasling, “Dc C. Helvio Cinna Poeta” in Compienlationes 
PhiMogicae in honorem T. Mommsen (1878) ; O. Riblieck, Geschickte 
itr rSmisekrn Dichtung, i (1887); Teuficl-Schwabc, Hist, of Roman 
Ui. (Kng. trans. S13, s-5) ; PIcssis, Poisie latine (tgog). 

CI^ABAR, sometimes written cinnabarite, is red mercuric 
sulphide (HgS), or native vermilion, the common ore of mercury 
(i;er. Zinnober), The name comes from the Greek Kivvh^apiy 
used by Theophrastus and probably applied to several distinct 
substances. Cinnabar is generally found in a massive, granular 
or earthy form, of bright red colour, but it occasionally occurs in 
LPi'stals with a metallic adamantine lustre. The crystals belong 
to the hexagonal system and are generally of rhombohcdral habit, 
sometimes twinned. Cinnabar presents remarkable resemblance 
to quartz in its symmetry and optical characters. Like quartz it 
cxhi!)its circular |jolarization, and A. des Cloizeaux showed that 
it jKissessed 15 times the rotatory power of quartz (see Lic;ht). 

Cinnabar has a high refractive power, its mean index for sodium 
licht tieing 3.08 Refraction). The hardness of cinnabiir is 
5, and its specific gravity 8. Cinnabar is the principal ore of 
mercury. The chief producing areas are Almadcn, Sp.. where it 
has been mined for 2,000 years, and Idria, It. The finest speci- 
mens come from Kweichow and Hunan, China. Hepatic cinnabar 
i.s an impure variety in which cinnabar is mixed with bituminous 
and earthy matter. Metacinnabar is a black cubic dimon^bous 
form of mercury sulphide. (W F. Fc;.) 

CINNAMIC ACID or rhenylacr>dic Acid, is present in 
Peru and Tolu balsams, in storax and in some gum benzoins, 
combined with benzyl alcohol a.s an ester. Its formula is 
CflHf,.CH:CH.C(X)H. It can he prepared by the reduction of 
phenyl propiolic acid with zinc and acetic acid, by heating bcnzal 
malonic acid, by the condensation of ethyl acetate with benzalde- 
hyde in the presence of sodium ethoxide or by the so-called 
“Perkin reaction," which is the method commonly employed. 

In this process benzaldehyde, acetic anhydride and anhydrous 
sodium acetate are heated to about •180'' C.; the mixture is made 
alkaline with sodium carbonate, and excess of benzaldehyde re- 
moved by a current of steam. The residual liquor is acidified 
with hydrochloric acid. The cinnamic acid, which is prt?cipi- 
tated, is then recrystallized from hot water. Cinnamic acid 
crystallizes in needles or prisms, melting at 133” C. It exists in 
two stereoisomeric varieties, one of which is trimoiphous. On 
nitration it gives a mixture of ortho- and paranitrocinnamic acids, 
the former of which is of historical importance as by converting 
it into orthonitiophenylpropioUc acid A. Baeycr was enabled to 
carry out a complete synthesis of indigo (7.^.). 

Cinnamic acid and its esters arc employed in perfumes produc- 
tion Various cinnamic acid preparations were used in the treat- 
ment of tuberculosis with disappointing results. 

CINNAMON, the inner bark of Cinnamemwn zeylamcum, a 
small evergreen tree belonging to the family Lauraccac, native to 
Ceylon. The leaves arc large, ovate-oblong in sl^pe, and the 
flowers, which are arranged in panicles, have a greenish colour and 
a rather disagreeable odour. The tree is grown at Tellichcrry, m 
Java, the West Indies, BrazU and Egypt, but the produce of none 
of these places approaches in quality that grown in Ceylon, in 
*940 imports of cinnamon oil into the United States were 184,673 
K valued at $112,000. Ceylon cinnamon of fine quahty is a 
thin, smooth bark, with a light-yellowish brown coloiu, a 
^siily fragrant odour and a peculiarly sweet, warm and pleas* 


ing aromatic taste. Its flavour results from an aromatic oil. This 
is prepared by pounding the bark, macerating it in sea water and 
then quickly distilling the whole. It is golden-yellow, with the 
peculiar odour of cinnamon and a hot aromatic taste. Cinnamon 
is principally employed in cookery as a condiment and flavouring 
material, being largely used in the preparation of some kinds of 
chocolate and liqueurs. It is also used in soap perfumes. Being a 
more costly spice than cassia, that comparatively harsh-flavoured 
substance is frequently substituted for or added to it. 
CINNAMON STONE: see Garnf.t. 

CINNAMUS (Kinnamos), JOHN, Byzantine historian. He 
was imperial secretary to Manuel I Comnenus (1143-1180), 
whom he accompanied on hi.*? campaigns in Europe and Asia 
Minor. He appears to have outlived Andronicus I, who died in 
1185. Cinnamus was Ihe author of a history of the period 1118- 
76, which thus continues the Alexiad of Anna Comnena, and em- 
braces the reigns of John II and Manuel I, down to the unsuc- 
cessful campaign of the latter against the Turks, which ended with 
the rout of the Byzantine army at Myrioccphaluni. Cinnamus 
was probably an eyewitness of the events of the last ten years 
which he describes. The work breaks off abruptly, and there are 
Indications that it is an abridgement. The text is in a very cor- 
rupt state. The author’s hero is Manuel; he is strongly impressed 
with the superiority of the east to the west, and is a determined 
optK>ncnt of the pretensions of the papacy; but he cannot be 
reproached with undue bias. 

C. Tollius Editio firinerps 0652); in Bonn, A. Meincke, Corpus 
Srriptorutn Hist. Hyz. (1836). with Du Cange’s valuable notes; Migne, 
Patrologia Grarca, rxxxiii; see also H. von Kap-Herr, Die abend’- 
Idfidht'he Politik Kaiser Manuels (i88i); C. Neumann, Grieckiseke 
Gcschirhtssckreiber im 22 Jahrhundert (1888); C. Krumbacher, 
Geschickte der byzantinisekrn Litieralur (iHg7). 

CINO DA PISTOIA ( 1270-1336), Italian poet and jurist, 
whose full name was Gitittoncino de’ Stnibaldi, was bom in 
Pisfoia. of a noble family. He studied law at Bologna under 
Dinu'i Muggelanus (Dino dc Roissonis, d. 1303) and Franciscus 
Accur-sius. and in 1307 is understood to have been assessor of civil 
cau.ses in his native city. In that year, however, Pistoia was dis- 
turbed by the Guelph and Ghibelline feud. Cino was a Ghibelline, 
and had to leave l^stoia. Pitecchio, a stronghold on the frontiers 
of Lombardy, was yet in the hands of FilipjH) Vergiolcsi, chief of 
the Pistnian Ghiliellines ; Selvaggia. his daughter, was beloved by 
Cino (who was probably already the husband of Margherita degli 
Unghi ) ; and Cino lietook himself lo Pitecchio. He was not with 
the Vergiolesi at the time of Sclvaggia’s death (1310) at the 
Monte della Sambuca, in the A^iennines, whither the Ghibellines 
had been compelled to shift their camp. In 1313 the emperor 
died, and the Ghibellines lost their last hope. Cino appears to 
have thrown up his party and to have returned to Pistoia. There- 
after he devoted himself to law and letters. After Ailing several 
high judicial offices, a doctor of civil law of Bologna in his 44th 
year, he lectured and taught from the professor’s chair at the 
universities of Treviso, Siena, Florence and Perugia in succession. 

Cino, the master of Bartolus and of Joannes Andreae, the cele- 
brated canonist, was long famed as a jurist. His commentary on 
the statutes of Pistoia, written in tw*o years, is said to have great 
merit; while that on the code (Lectura Cino Pistoia super codice, 
Pavia, 1483; Lyons, 1526) is considered by Savigny to exhibit 
more practical intelligence and more originality of thought than 
are found in any commentary on Roman law since the time of 
Accursius. He was the friend and correspondent of Dante’s later 
years, and possibly of his earlier also, and was certainly, with 
Guido Cavalcanti and Durante da Maiano, one of those who re- 
plied to the famous sonnet A ciascun* alma presa e gentil core 
of the Vita Nuova. In the treatise De Vulgari Eloguio Dante re- 
fers to him as one of **those who have most sweetly and subtly 
written poems in modem Italian." Petrarch coupled Cino and Sel- 
vaggia with Dante and Beatrice in the fourth chapter of his 
Tfionfi d'Amore. As a poet Cino has moments of true passion 
and fine natural eloquence. Of these qualities the sonnet in mem- 
ory of Selvaggia, lo }m m suU* alto e in sul beato monte, and the 
canzone to Dante, Avengnachi H omagg^ piA per tempo, are in- 
teresting examples. 
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Tlic textbook for English readers is D. G. Rossetti’s Early Italian 
Poets, which contains a memoir of Cino da Pistoia and some admirably 
translated s^iccimens of hLs verse. See also Ciampi, Vita e poesk di 
messer Cino da Pistoia (Pisa, 1813). 

CINQ-MARS, HENRI COIFFIER RUZE D’EFFIAT, 

Marquis de (1620-1642), French courtier, was the second son 
of Antoine Cuiffier Ruze, marquis d'Efiiat, marshal of France 
(1581-1632), and was introduced to the court of Louis XIII by 
Richelieu, who had been a friend of his father and who hoped 
he would counteract the influence of the queen’s favourife, Mile, 
dc Hautefort. He became the king’s accredited favourite, master 
of the wardrobe and master of the horse. After distinguishing 
himself at the siege of Arras in 1640, Cinq-Mars became restive. 
He had fallen in love with Louise Marie dc Gonzaga, afterward 
queen of Poland, who was not disposed to favour a suitor who 
could not satisfy her ambition. Cinq-Mars demanded a high 
military command, but Richelieu opposed his pretensions and the 
favourite talked rashly about overthrowing the minister. He was 
probably connected with the abortive rising of the count of Sois- 
sons in 1641; however that may be, in the following year he 
formed a conspiracy with the duke of Bouillon and others to over- 
throw Richelieu. This plot w^as under the nominal leadership of 
the king's brother, Gaston of Orleans. The plans of the conspira> 
tors were aided by the illness of Richelieu and his absence from 
the king, and at the siege of Narbonne Cinq-Mars almost induced 
Louis to agree to banish his minister. Richelieu, however, recov- 
ered; Gaston betrayed the conspirators, and Richelieu laid before 
the lung the proofs of the treasonable negotiations of the con- 
spirators for assistance from Spain. Cinq-Mars was tried, ad- 
mitted his guilt and was executed at Lyons on Sept. 12, 1642. His 
conspiracy was the subject of A. de Vigny’s novel Cinq-Mars, 

See D'Hancour, La Conspiration de Cinq-Mars (1902) ; Vicomtesse 
dc GaUard, Lettres de Bullion el de Richelieu (Paris, 1903). 

CINQUECENTO, a term used to describe that period of the 
Italian Renaissance between 1500 and 1600. The word is often 
applied to the artistic styles prevalent at that time, and particu- 
larly to the classicism of the high Renaissance. 

CINQUEFOIL, a decorative form of five lobes or cus()s. 

CINQUE PORTS, the name of an association of maritime 
towns in the southeast of England, exercising a jurisdiction dating 
from about the time of the Norman conquest, organized, it seems 
on French lines, in the 13th century, and still surviving. The ports 
originally constituting the body were only five in number — 
Hastings, Romney, Hythe, Dover and Sandwich; but to these 
were afterward added the “ancient towns” of Winchelsea and 
Rye with the same privileges, and other places, both corporate and 
noncorporate, which, with the title of limb or member, held a 
subordinate position. To Hastings were attached the corporate 
members of Pevensey and Scaford and the noncorporate mem- 
bers of Bulvarhythe, Petit Iham (Yham or Higham), Hydncy, 
Bekesboum, Northeye and Grenche or (zrange; to Romney, Lydd, 
and Old Romney, Dengemarsh, Orwaldstone and Bromchill or 
Promchill; to Dover, Folkestone and Faversham, and Margate, 
St. John’.s, Goresend (now Birchington), Birchington Wood (now’ 
Woodchurch), St. Peter’s, Kingsdown and Ringw’ould; to Sand- 
wich, Fordwich and Deal, and Walmer, Ramsgate, Reculver, 
Stonor (Estanor), Sarre (or Serre) and Brightlingsea (in Ess-sex). 
To Rye was attached the cor[)orate member of Tentcrden, and to 
Hythe the noncoqiorate member of West Hythe. The juri.sdic- 
tion thus extends from Seaford in Sussex to Birchington near Mar- 
gate in Kent, and includes part of the Essex coast. 

The duty of the Cinque Ports until the reign of Henry VIT 
was to furnish nearly all the ships and men that were needful for 
the king’s service; and for a long time after they were required to 
give large assistance to the permanent fleet. In return for their 
services the ports enjoyed extensive privileges (cf, S. Jeake’s Char- 
ters of the Cinque still the chief authority). 

The highest office in connection with the Cinque Ports is that 
of the lord warden, who is also constable of Dover castle; the 
two offices have for centuries been held by the same persons, but 
are still distinct He has a maritime jurisdiction as admiral of the 
ports, ffis power W’as formerly of great extent, but he has now 


practically no important duty to exercise. Walmer castle was for 
long the official residence of the lord warden, and its use as such 
though intermittent, is not obsolete. In 1941 King George Vj 
appointed Winston Churchill lord warden. 

The court of admiralty for the Cinque Ports exercises a co- 
ordinate but not exclusive admiralty jurisdiction over persons 
and things found within the territory of the Cinque Ports. At 
an inquisition taken at the court of admiralty, held by the seaside 
at Dover in 1682, the limits of its jurisdiction were declared 
to extend from Shore Beacon in Essex to Redcliff, near Seaford 
in Sussex; and with regard to salvage, they were to comprise ali 
the sea between Seaford in Sussex to a point five miles off Cape 
Grisnez on the coast of France, and the coast of Essex. An older 
inquisition of 1526 is given by R. G. Marsden in his Select Pleas 
of the Court of Admiralty, II, xxx (London, 1894). The judge 
sits as the official and commissary of the lord warden, just as the 
judge of the high court of admiralty sat as the official and commis- 
sary of the lord high admiral. And, as the office of lord warden 
more ancient than the office of lord high admiral {The Lord 
Warden v. King in his office of Admiralty, 1831, 2 Hagg, Admy. 
Rep. 43S), it is probable that the Cinque Ports’ court is the mone 
ancient of the two. 

The jurisdiction of the court is in theory concurrent with tliajl 
of the king’s court of admiralty, subject to some statutory modi 
fications. Cases of collision have been tried in it (the “Vivid,” 
I Asp, Maritime Law Cases, 601), but of late mainly salvage 
cases (the “Clarisse,” Swabey, 129; the “Marie,” Law, Rep. 7 
P.D. 203). 

Robert Joseph Phillimore succeeded his father as judge of the 
court from 1855 to 1875. As he was also the last judge of the 
high court of admiralty, from 1867 (the date of his appointment to 
the high court) to 1875, tfie tw’o offices were, probably for the 
only time in history, held by the same person. His patent had 
a grant of the “place or office of judge official and commissary 
of the court of admiralty of the Cinque Ports, and their member.^ 
and appurtenances, and to be assistant to my lieutenant of Dover 
castle in all such affairs and business concerning the said court ot 
admiralty wherein yourself and assistance shall be requisite and 
necessary.” Of old the court sat sometimes at Sandwich, some- 
times at other ports, but the regular place for the sitting of the 
court was for a long time St. James’s church, Dover. For con- 
venience the judge later sat at the royal courts of justice, but 
the last full sitting was in 1914. The office of marshal in the high 
court is represented in this court by a sergeant, who also bears a 
silver oar. 

The registrar who, according to general civilian practice, can art 
as the judge's deputy, deals at Dover with the small matters which 
keep the jurisdiction alive. An appeal is to the king in countil. 
advised by the judicial committee. For details of the jurisdiction 
cf. the Cinque Ports act, 1821. The judge’s only active duty is 
to take part in the installation of a new lord warden. 

The Cinque Ports from the earliest times claimed to be exempt 
from the jurisdiction of the admiral of England. Their early 
charters do not, like those of Bristol and other seaports, exp^es^ 
this exemption in terms. It seems to have been derived from 
the general words of the charters which preserve their liberties and 
privileges. 

The lord warden’s claim to prize was raised in, but not nnaiJ) 
decided by, the high court of admiralty in the “Ooster Ems, ’if 
Rob, 284, 1783. No trace was found of any later attempt to 
sert it. 


Btbuooraphy.— S. jeake, Charters of the Cinque 
1728) ; Sir T. Mantcll, Cinque Ports, Brotherhoods and i 

(Dover, 1828) ; E. Knocker, An Account of the Grand Court 0} .w 
way (London, 1862); M. Burrow.s Cinque Ports (London, ’ 
J. II. Round, Feudal England (London, 1895); F. ,1! ^nd 

Cinque Ports (Edinburgh, T900); Indexes of the White -y. 

of Black Book of the Cinque Ports (London, 1905) J 
Ui Cinq.Ports (1911); A. G. Bradley, An OW Cate 
(London, 1918); K. M. E. Murray, The Constttntton^ parts. 

/mjr 1 v- » dlflOUv * 


Viscount naiisnam, and cd. (London, 19.li I ; 

laws of Enzland, 3rd ed. (London, 1938) ; Sir F. Pollock, 
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Ports Jurisdiction,” Law Quart. Rev., 4*:4S3 (London). The archives 
at the Cinque Porto are not gathered together in one place; the chief 
rciMsitories are at New Ronuey, Dover and Rye. ' 

CINTRA, town of central Portugal (modem spelling, Sin- 
tra I. 1 7 mi. W.N.W. of Lisbon by the Lisbon-Cagem-Cintra rail- 
way and 6 mi. N. by E, of Cape da Roca, the westernmost 
promontory of the European mainland. Pop. (1950) 7 ,tso, Cintra 
is magnificenUy situated on the northern slope of the Serra da 
Cintra, a rugged mountain mass, largely overgrown with pines, 
fuialyplus, cork and other forest trees, above which the principal 
iiummits rise in a succession of bare and jagged gray peaks, the 
highest being Crua Alta (1,736 ft.). Every educated Portuguese 
is familiar with the verses in which the beauty of Cintra is cele- 
brated by Byron in ChUde Harold (1813), and by Campcns in 
Ihr national epic Os Lusiadas (1572). One of the hi ghi^i points 
of ihe Serra is surmounted by the Palacio da Pena, a fantastic 
imitation of a mediaeval fortress, built on the site of a Hicro- 
aymite convent by the prince consort Ferdinand of Saxc-Coburg 
(ci, iS8s) ; while an adjacent part of the range is occupied by the 
^slello des Momos, an extensive Moorish fortification con- 
taining a small ruined mosque and a very curious set of ancient 

ci>icrns. 

In the town itself the most conspicuous building is a i4th-i5th- 
ccntiin’^ royal palace, partly Moorish, partly debased Gothic in 
stylr, and remarkable for the two immense conical chimneys. 
tIu' 18th-century Palacio de Seleaes is said to derive its name 
(•'Seven Ahs”) from a sevenfold echo; here, on Aug. 22, 1808, 
was signed the convention of Cintra, by which the British and 
Portuguese allowed ihe French army to evacuate the kingdom. 
Beside the road which leads for 3im. \V- to the village of Col- 
lares, celebrated for its wine, is the Penha Verde, an interesting 
country house and chapel, founded by Dom Joao de Castro 
0500-1548), fourth viceroy of India. Castro also founded the 
Capuchin convent of Santa Cruz, better known as the Cork con- 
vent. beyond the Penha Veede, on the Collares road, arc the 
palace and park of Montserrate. The palace was originally built 
by William Beckford, the novelist and traveller (1761-1844), and 
was purchased in 1856 by Sir Francis Cook, an Englishman, who 
afterwards obtained the Portuguese title viscount of Montserrate. 
The park, with its tropical luxuriance of vegetation and its variety 
of lake, forest and mountain scenery, is by far the hnest example 
of landscape gardening in the Iberian Peninsula, and probably 
among the finest in the world. 

CIPHER or CYPHER, the symibol o, nought, or zero (Arab, 
fj/r, void), and so a name for symbolic or secret writing (see 
Codes and Ciphers), or for shorthand (g.v.)» and also in elemen- 
tary education for doing simple sums enciphering”). 

CIPPUS (Lat. for a “post” or “stake”), in architecture, a 
low iH-destal, either round or rectangular, set up by the Romans 
for various purposes such as military or mile stones, boundary 
IK)stR, etc. inscriptions on some in the British Museum show 
lh:.i they were occasionally funeral memorials. 

CIPRIANI, GIOVANNI BATTISTA (1727-1785), Ital- 
ian painter and engraver, Pistoiese by descent, was bom in Flor- 
ence in 1727. He studied first under Ignatius Heckford or Hug- 
ford, and afterwards under Antonio Domenico Gabbiam, He was 
in Rome from 1750 to 1753, where he became acquainted with 
Sir William Chambers, the architect, and Joseph Wilton, the 
sculptor, whom he accompanied to England in Aug., 1755 - When 
Chambers designed the Albany in London for Lord Holland, 
Cipriani painted a ceiling for him. He also painted part of a 
^filing in Buckingham Palace, and a room with poetical subjects 
ai Siandlynch in Wiltshire. Some of his best and most permanent 
^ork Was, however, done at Somerset House, London, built by 
friend Chambers. He not only prepared the decorations for 
interior of the north block, but. says Josei* Baretti in Yds 
(^uide through the Royal Academy (1780), “the whole of the 
carvings in the various fronts of Somerset place—cxccpti^ 
“aeon’s bronze figures— were carved from finished drawings made 
[y Cipriani.” These designs include the five masks forming the 
*®ystone5 to the arches on the courtyard side of the vestibi^ 
the two above the doom into the wings of the nortli 


block, all of which are believed to have been carved by Nollekens. 
The grotesque groups flanking the main doorways on three sides 
of the quadrangle and the central doorway on the terrace appear 
also to have been designed by Cipriani. The central panel of the 
library ceiling was painted by Sir Joshua Reynolds, but the four 
compartments in the coves, representing Allegory, Fable, Nature 
and History, were Cipriani’s. Ihese paintings still remain at 
Somerset House, together with the emblematic painted ceiling, 
also his work, of what was once the library of the Royal Society. 
He was an original member of the Royal Academy (1768), for 
which he designed the diploma so well engraved by Bartolozzi. 
He was much employed by the publishers, for whom he made 
drawings in pen and ink, sometimes coloured. His friend Barto- 
lozzi engraved most of them. Drawings by him are in both the 
British Museum and Victoria and Albert Museum, London. Hia 
best autograph engravings are “The Death of Cleopatra,” after 
Benvenuto Cellini; “The Descent of the Holy Ghost,” after 
Gabbiani; and portraits for Hollis’s memoirs, 1780. He painted 
allegorical designs for George Ill.’s state coach — ^which is still 
in use — ^in 1761, and repaired Verrio’s paintings at Windsor and 
Rubens’s ceiling in the Banqueting House at Whitehall. He de- 
signed nymphs and amorini and medallion subjects to form 
the centre of Pergolcsi’s bands of ornament, and they were con- 
tinually reproduced upon the elegant satin-wood furniture which 
was growing popular in his later days. Almost certainly some of 
the beautiful furniture designed by the Adams was actually paint- 
ed by Cipriani himself. He also occasionally designed handles 
for drawers and doors. Cipriani died at Hammersmith in 1785 
and was buried at Chelsea, where Bartolozzi erected a monument 
to his memory. He had married an English lady, by whom he 
had two sons. 

CIRCAR, an Indian term applied to the component parts of 
a subah, or province, each of which is admmi.stered by a deputy- 
governor. In English it is principally employed in the name of the 
Northern Circars, used to designate a now obsolete division of the 
Madras presidency, which consisted of a narrow slip of territory 
i3dng along the western side of the bay of Bengal from 15^ 4^ 
to 20” 17^ N. lat. These Northern Circars were five in number, 
Chicacole, Rajahmundry, EUore, Kondapalli and Guntur, and 
their total area was about 30,000 sq. miles. 

The district corresponds in the main to the modem districts of 
Kistna, Godavari, Vizagapatam, Ganjam and a part of Nel- 
lore. It was first invaded by the Mohammedans in 1471 and con- 
quered by them in the following century, but they appear to have 
acquired only an imperfect possession of the country, as it was 
again wrested from the Hindu princes of Orissa about the year 
1571. In 1687 the Circars were added, along with the empire of 
Hyderabad, to the empire of Aurangzeb. In 1759, the conquest 
of Masulipatam, the dominion of the maritime provinces on both 
sides, from the river Gundlakamma to the Chilli lake, was trans- 
ferred from the French to the British. But the latter left them 
under the administration of the nizam, with the exception of the 
town and fortress of Masulipatam, which were retained by the 
English East India company. In 1765 Lord Clive obtained from 
the Mogul emperor Shah Alam a fi^ant of the five Circars. Here- 
upon the fort of Kondap^li was seized by the British, and in 2766 
a treaty of alliance was signed with Nizam Ali, by which the com- 
pany, in return for the grant of the Circars, undertook to main- 
tain troops for the nizam’s assistance. By a second treaty, signed 
in 1768, the nizam acknowledged the validity of Shah Alam’s 
grant and resigned the Circars to the company, receiving as a mark 
of friendship an annuity of iso, 000. Guntur, as the personal 
estate of the nizam’s brother, was excepted during his lifetime 
under both treaties. He died in 1782, but it was not till 1788 that 
Guntur came under British administration. In 1823, the claiine 
of the nizam over the Northern Circars were bou^t out by the 
company, and they became a British possession. 

CIRCASSIA; see Caucasian Area, North; Karachabv; 
Kabarda-Balkaria; Ingushetia; Adigex. 

CIRCASSIANS* The Cherkmses or Circassians differ from 
the other tribes of the Caucasus in origin and language. Th^y 
designated themselves by the name of Ad^^, that of CheriBesses 
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being a term of Russian origin. The government under which 
they lived was a peculiar form of the feudal system. The free 
Circassians were divided into three distinct ranks, the princes 
or pshi, the nobles or iwrk (Tatar usden)^ and the peasants or 
hokotL They were also divided into numerous families, tribes 
or clans, some of which were very powerful and carried on war 
against each other with great animosity. The slaves, of whom a 
large proportion were prisoners of war, were generally employed 
in the cultivation of the soil, or in the domestic service of some 
of the principal chiefs. 

The will of the people was the supreme source of authority; 
and every free Circassian had a right to express his opinion in 
those assemblies of his tribe in whi(± the questions of peace and 
war, almost the only subjects which engaged their attention, 
were brought under deliberation. The princes and nobles, the 
leaders of the people in war and their rulers in peace, were only 
the administrators of a power which was delegated to them. The 
administration of justice was regulated solely by custom and 
tradition, and in those tribes professing Mohammedanism by the 
precepts of the Koran. The most aged and respected inhabitants 
of the various auls or villages frequently sat in judgment, and 
their decisions were received without a murmur by the contending 
parties. The Circassian princes and nobles were professedly 
Mohammedans; but in their religious services many of the cere- 
monies of their former heathen and Christian worship were still 
preserved. A great part of the people had remained faithful to 
the worship of their ancient gods — Shible, the god of thunder, of 
war and of jastice; Tleps, the god of fire; and Seosseres, the 
god of water gnd of winds. One of their marriage ceremonies 
was that the young man who had been approved by the parents, 
and had paid the stipulated price in money, horses, oxen, or sheep 
for his bride, was expected to come with his friends fully armed 
and to carry her off by force from her father’s house. Every 
free Circassian had unlimited right over the lives of his wife and 
children. Although polygamy was allowed by the laws of the 
Koran, the custom of the country forbade it. The respect for 
superior age was carried to such an extent that the young brother 
used to rise from his seat when the elder entered an a()artment, 
and was silent when he spoke. Dreassians were distinguished for 
the most generous hospitality and implacable vindictiveness. The 
individual who had slain any member of a family was pursued 
with implacable vengeance by the relatives, until his crime was 
expiated by death. The murderer might, indeed, secure his safety 
by the pa3rment of a certain sum of money, or by carrying off 
from the house of his enemy a newly-born child, bringing it up 
as his own and restoring it when its education was finished. In 
either case, the family of the slain individual might discontinue 
the pursuit of vengeance without any stain upon its honour. The 
man closely followed by his enemy, who, on reaching the dwell- 
ing of a woman, had merely touched her hand, was safe from all 
other pursuit so long as he remained under the protection of 
her roof. The commission of theft was not considered so disgrace- 
ful as its discovery. The Circassian father was always wiUing to 
part with his daughters to Turkish merchants for the harems of 
Eastern monarchs. But no degradation was implied in this trans- 
action, and the young women themselves were generally willing 
partners in it. Herds of cattle and ^eep constituted the chief 
riches of the inhabitants. The princes and nobles, from whom 
the members of the various tribes held the land which they culti- 
vated, were the proprietors of the soil. The Circassians carried 
on little or no commerce. 

CIRCEy in Greek legend, a famous sorceress, the daughter of 
Helios and the ocean nymph Perse. She was able by means of 
drugs and incantations to change human beings into the forms of 
wolves or lions, and with these beings her palace was surrounded. 
Odysseus visited her island, Aiaie, with his companions, whom she 
changed into swine, but the hero, protected by the herb mohi, 
which he had received from Hermes, compelM her to restore 
them to their original shape. He lived with her for a year, and 
when he determined to leave, die instructed him how to sail to 
the House of Hades in order to learn his fate from the prophet 
Teireaiaa. Upon his return she also gave him directions for avoid- 


ing the dangers of the journey home (Homer, Odyssey, 
Hyginus, Fah, 125). Graeco-Italian tradition placed Im island 
near Italy, or located her on the promontory CirceL C/. 
SCYLLA AND CrARYBDIS. 

See C. Seeliger in W. H. Rosdier*s Lexikon der Myihdlogfe^ 
CntCEIUS MONS (mod. Monte Circbo), an isolated prom^i 
ontoiy on the south-west coast of Italy, about 80m. S.E. of 
Rome. It is a ridge of limestone about 3^m. long by im. wide at 
the base, running from east to west and surrounded by the sea oq 
all sides except the north. The land to the north of it is 53ft. 
above sea-level, while the summit of the promontory is 1,775ft. 
The origin of the name is uncertain: it has natural^ been coni 
nected with the legend of Circe. It is true that the promontory 
ceased to be an Island at a very early date; but it looks exactly 
like one from a distance. Upon the east end of the ridge are the 
remains of an enceinte, forming a rectangle of about 200 by 
looyds. of very fine polygonal work. It seems to have been an 
acropolis, and contains no traces of buildings, except for a sub- 
terranean cistern, circular, with a beehive roof of converging 
blocks. The modem village of S. Felice Circeo occupies the site 
of the ancient town, the citadel of which stood on the mountain 
top, for its mediaeval walls rest upon ancient walls of Cyclopean 
work of less careful construction than those of the citadel, and 
enclosing an area of 200 by xsoyds. 

Circeii was founded as a Roman colony at an early date. At 
the end of the republic, the city of Circeii was no longer at the 
east end of the promontory, but at the south end of the Logo di 
Paola (a lagoon — now a considerable fishery — separated from the 
sea by a line of sandhills and connected with it by a channel of 
Roman date; Strabo speaks of it as a small harbour). The trans- 
ference of the city did not, however, mean the abandonment of 
the east end of the promontory, on which stand the remains of 
several very large villas. An inscription, indeed, cut in the rock 
near S. Felice, speaks of this part of the promonturium 
Veneris (the only case of the use of this name) as belonging to the 
city of Circeii. For its villas Cicero compares it with Antiuro, and 
both Tiberius and Domitian possessed residences there. The villa 
of the latter indeed, on the east shores of the Lago di Paola, has 
been mistaken for the Roman town of Circeii. It extends over 
an area of some 600 by 500yds., consisting of fine buildings along 
the lagoon, including a large open piscina or basin, surrounded by 
a double portico, wMle farther inland are several very large and 
well-preserved water-reservoirs, supplied by an aqueduct of which 
traces may still be seen. The beetroot and oysters of Circeii had 
a certain reputation. 

The view from the highest summit of the promontory (which 
is occupied by ruins of a platform attributed with great prob- 
ability to a temple of Venus or Circe) is of remarkable beauty ; 
the whole mountain is covered with fragrant shrubs. From any 
point in the Pomptine Marshes or on the coast-line of Latium the 
Circeian promontory dominates the landscape in the most remark- 
able way. 

See G. Lugli, Forma itaSae x. I. s. (1928), the Italian aiehaeological 
survey. 

CIRCLE, a curve consisting of all those points of a plane 
which lie at a fixed distance from a particular point in the plane, 
called the centre. 

The circle is the simplest and most useful plane cfcrve and 
alone possesses the property of being exactly alike at all points. 
If the curve be turned in its plane about its centre, the new posi- 
tion taken up Is the same as the original position. TUs property 
constitutes the *‘roundness” of the circle, and distinguishes it 
from other plane curves. A circle may be traced upon a ptoe by 
the continuous movement of a point rigidly connected with the 
centre, as in the use of compasses, and it is in port the simplicity 
of this construction which explains the fundamental importance 
of this curve. The tracing of a circle is a much simpler probl^in 
than the tracing of a straight line, since the common method ot 
drawing the latter, with the aid of a ruler, only leproduc^ the 
straight line already constructed along the ruler’s ed^. A 
ence in the use of the word "drde” is observable betwe^ 
older writers and those of the present century. With the former 
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the word is understood to mean the part of the plane enclosed 
by the curve, while the curve itself is called the circumference. 
The latter consider the circle and its circumference identical, ex- 
cept that the latter is often spoken of as the measure of the 
former; and the enclosed portion of the plane is spoken of as the 
interior, not as the circle itself. 

The straight line joining the centre to a point on the circle, 

^ radius; from the definition of a 
circle, the radii drawn to various points on the circle are equal. 
A straight line drawn through the 
centre and having its ends on the 
circle, e.g., EOH (fig. 1) is called 
a diameter; evidently all diam- 
eters of the same circle are 
equal in length, and twice as long 
as a radius. A straight line, such 
as ABC (fig. i), joining any two 
points on a circle is called a 
chord; and the greatest possible 
chord is a diameter. The portion 
oi the circle intercepted between 
two points is called an arc. Any 
two points on the circle divide it 
into two arcs; thus, in fig. i, 

ADC is the minor arc, and APEC 
the major arc, between A and C. 

The figure composed of an arc 
and the chord joining its extrem- 
ities is a segment of the circle. In 



Fig. 1.— the circle and its parts 

Showing the redlui OP or OQ. diem- 
eler EOH, chord ABC, minor ero 
ADC, mejor ero APEC, minor end 
melor Mgmentt ADCB end APECB, 
Motor ODKC end the engle of lector 
DOC 


and that a line whose shortest distance is greater than the radius 
does not meet the circle at any point. The intermediate case oc- 
curs when the line is at a distance from the centre equal to the 
radius, as is the case with SPT (fig. 1). Such a line has only one 
point in common with the circle; it is said to touch the circle and 
is called a tangent to the circle. The tangent at any point of a 
circle is the line through that point drawn at right angles to the 
radius; thus OPT is a right angle. The tangent at P is the limit- 
ing position approached by a chord PQ, drawn through P, as the 
other extremity Q approaches P. The chord must be prolonged as 
shown in the figure, in order that it may not be lost as its length 
vanishes. It is known that the perpendicular OK from the centre 
falls on the middle point of the chord. As Q moves to O', E moves 
to E% and, as Q approaches P, R approaches ? also. Finally the 
right angle ORQ approaches the limiting position OPT, and the 
chord PQ, prolonged sufficiently, is finally represented by the 
tangent PT at right angles to the radius OP, This second view 
of a tangent, as the limiting form of a short chord, is more gen- 
erally applicable than the former, being valid for curves other 
than circles. It also enables many tangent theorems to be recog- 
nized as the limiting forms of related theorems on chords, and 
leads to a better understanding of tangent relations. 

From a point F outside a circle two tangents may be drawn. 
The points of contact G and G* of these may be found by first 
drawing the tangent at a point P on the circle, finding with 
compasses a point S on this such that OS^OF, and then finding 
G and G' on the circle and at distance from F equal to PS. The 
angle made by a tangent with a chord through its point of con* 
tact is equal to the angle in the segment on the other side of the 
chord. Thus the angle FGD is equal to the angle GED. An im- 


(ig. I, ADCB and APECB are respectively the minor and major „ 

segments made by the chord AC. h sector of a circle is the figure portant theorem on intersecting chords follows readily from the 
liirmed by two radii and one of the arcs joining their extremities, law of equal angles in a segment. /wio rhnnlt inttsrxtirA. the 
The angle between these radii and within the sector is called the 
angle of the sector. Thus ODKC (fig. i) is a sector, and DOC 

its angle. . , . 

Geometrical Properties.! — ^A number of properties of the cir- 
rlc arc direct results of the symmetry and regularity of the curve. 

For instance, if two chords in the same circle are equal, the arcs 
corresponding to them arc equal; if two sectors of the same circle 
have equal angles, they have equal .ires, and contain equal areas, 
lie A useful property of this kind is that every chord is bisected 
by the perpendicular drawn to it from the centre. This allows the 
to be found when the circle is given, and to draw the circle 


a segment. If two chords intersect, the 
product of the Stances of the extremities from the point of in- 
tersection is the same for either chord. Thus, in fig. i, AC and 
DE intersect at B. The figure represents the case where AB 
contains 4-5 units, BC units, DB 1 unit, and BE 14*4. It will 
be seen that 4-5X.V2-"-iXi4-4* The relation remains true when 
the chords have to be prolonged to meet outside the circle, as AD 
and CE, meeting at F. In the figure AF=7-2, DF^ya, CP=» 
1-6 and £^=14-4, so that AFXpF-^-^CFXEF, each being 23.04. 
In the case of external intersection each of the equal products is 
also equal to the square of the tangent from the point of inter'* 
In the figure, FG=^4-S, the square of which is 23 04. 


section. 

whtn three points on it are given. Thus, to construct the arcle This is one of the cases where the tangent represents a chord 
through H, P and Q, draw the perpendicular bisectors LO and whose ends are coincident. _ , , , . . ^ _ 

RO to //P and PC? as in fig. i, and take as centre the point 0 Circle Conitructioiia^The circle plajw an important part 
where these meet problems of constructive geometry. This will be easily un- 

A less evident property is that, when any arc is taken, the angle derstood when it is remembered that, m the traditional view, a 
klKC’n the tines joining its end-points to the centre is double the ^ometn^ aolulion meana a 

between the tines joining these end-points to any ponU on that is, the only steps available are to ^ a strai^t Ime through 


two given points and to draw a circle having a given centre and 
radius. It is therefore a matter of importance to the student of 
geometry to be able to construct circles to satisfy various standard 
sets of conditions; and several of these processes will be indicated 
briefly: 

1. Circle through three given points. Tbe method of finding 
the centre by the right bisectors of the joining lines has already 
been given. When the three points are thought of as the comers 
of a triangle, the circle is said to be circumscribed to the triangle. 

2. Circle touching three given straight lines. Bisect the angles 
between two of the lines I and m, obtaining a pair of bisector lines 
a and b. Bisect in the same way the angles between I and the 
third line n by a pair of bisectors c and d. The centre of a circle 
touching / and m must be equidistant from I and m, and so must 
lie either on a or on b. The centre of a circle touching i and w 
must be either on c or on d. Four solutions are obtained, the 
Dositions of the centre being the intersections of a and c, of a 

V - I * Sid d, of b and c, and of 6 and d. The circle that Kes between 

IS true that if the sum of one of tte pairs of p^ „ the given lines and touches them is said to be h*scribed to the 
a four-sided plane figure U two right angles, a arcle may be 

«awn to pass throui^ the four .KnrtMt 3- through two gjven points asid touching a ghen Vm 


thf remaining part of the circle, each angle being measured in the 
bomion facing the arc. In fig, i. by using the minor arc CD, the 
auglt* COD is double the angle CED, and also double the 
C/io By using the major arc APE, the outex (reflex) angle 
is double cither ACE or ADE. An immediate consequence is inai 
ihe angle ACE is equal to the angk ADE. Here A, C, D and £ 
are any four points on a circle so placed that C and D he^ on the 
same arc having A and E for end-points. The theorem is com- 
luonly stated in the form : angles in the same segment are equal. 
(To exhibit the segment it is necessary to join AE.) It is a pro^ 
wiY of wide application, and numerous instances of it may oe 
setn in fig. i by joining various pairs of points. Thus cs 

CED, CCD, CQD (when the lines CQ, QD and CO arc 
are equal. In particular, the angle in a semi^ctrcle « a 
diht angle. Closely related to thi.q is the theorem that a f^-stded 
kure whose four comers aU lie on the same circle has th^um of 
^ker pati' of opposite angles equal 
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given points, and I the given line (fig. 2). Let AB cut / in 0 . 
Draw any circle c through A and by taking as centre any 
point on the right bisector of AB, Draw the tangent OT touching 
c at T. Find points H and K on I so that KO^OH=OT, The 
circle Ci through A, B and II and the circle through A, B and 
K will each be a solution of the problem. Tlie proof is briefly 
that OH’^^OK^^Or^OA.OB, so that OH and OK are each of 
the right length for a tangent from 0 . 

4. Circle through a given point and touching two given lines. 
Let I and tn (fig. 2) be the given lines, and A the given point. 
Draw n, the bisector of that angle 
between I and m in which A lies. 

Draw AL perpendicular to n and 
prolong to B so that LB^AL. 

The circles C \ and C2 constructed 
as in 3 to pass through A and 
B and to touch / will then consti- 
tute the two solutions of the 
problem. 

Circle constructions in which 
some of the conditions are that 
the circle should touch certain 
given circles require refined geo- 
metrical methods. A celebrated 
case of this type is Apollonious’s 
problem: — to construct a circle to touch three given circles. If 
the three circles are entirely external to one another, this problem 
admits of eight solutions. A number of problems of this kind, due 
to Jakob Steiner and others, are discussed by Coolidge {see bibl.). 
It is often useful to remember that a circle through two given 
points may have its centre anywhere on the right bisector of their 
joining line, and that a circle touching two given intersecting 
straight lines has its centre anywhere on either of the lines 
bisecting the angles between them. A circle through a given point 
and touching a given line has its centre on a curve known as a 
parabola; but this fact is not of much direct assistance in finding 
constructions. 

In many cases a point moving under specified conditions traces 
a circular path. The definition of the circle shows that this curve 
is the locus (or path) of a variable point whose distance from a 
fixed j)oint remains constant. But there are numerous other ways 
in which the circular iiath may be recognized. If the base of a 
triangle is fixed, and the angle at the vertex is of constant magni- 
tude, the moving vertex traces an arc of a circle as long as it re- 
mains on the same side of the fixed base; the property involved 
here is that of equal angles in a segment. If the base of a triangle 
is fixed, and the other two sides are in constant ratio, the mov- 
ing vertex traces a circle which encloses one of the fixed vertices. 
If the sum of the squares of the distances of a variable point from 
two fixed points is constant, the 
point traces to a circle whose cen- 
tre is half-way between the two 
fixed points. 

Analytic Treatment. — We 

may take for axes of reference 
two lines OX and OY at right 
angles; and, drawing PN perpen- 
dicular to OX from any point P, 
denote by x and y the measure- 
ments ON and NP. The two 
quantities x and y are called the 
co-ordinates of P, and the posi- 
tion of P depends on their values. Fig. 3. -analysis of the cincle 
the point P is denoted by {x, y). determine its equation 
If C is a fixed point {h, k), P will be restricted to a circle of centre 
C and radius r provided CP—r; i.e., CP^^r^^ or CL^+LP^^r*, 
if CL is perpendicular to NP; therefore 

{x — /if)*T(y — (i) 

This is the equation of the circle. The variable point P will 
lie on the circle if, and only if, (i) is satisfied. 

The equation o (3) 




Fig. 2.— -showing the construc- 
tion OF A CIRCLE through TWO 
given points and touching a 
given line, and through a given 

POINT TOUCHING TWO GIVEN LINES 


may be written in the form (a^fo)*-f (y-f*)*«®G*+6*--c, which 
is equivalent to (i) if A==— a, & and c. The 

last of these conditions is not possible for any real value of r if 
— c is negative; but, if — c is positive, the equation 
(2) is seen to represent a circle whose centre is (—a,— 6) and 
radius V (G*-f-6*— c). The constants a, b and c in (2) may be 
determined to satisfy specified conditions, and the circle become.'^ 
then definitely fixed. For instance, if the circle is to pass through 
three given points, the co-ordinates of these must satisfy the 
equation (2), and, on substituting them for x and y, three equa- 
tions are obtained giving a, b and c. If the point (x, y) is not 
on the circle, but outside it, as at F (fig. 3), the left-hand side 
of equation (2) is not equal to zero, but, when written as (x4 i))z 
— (g®-|“6 * — c), or (x — hy-^{y — kY — r*, is seen to 
represent — CT* (if PT is a tangent), which is P'J*. 

A point (x, y) from which the tangent to the circle (2) is equal 

to the tangent to the circle (3) 

satisfies the equation 

c «■ ii^-f-y*+2G'x-I-2 6'y+^; 
i.e., 2 (G-o 0 iiH- 2 (fr--' 60 y 4 -(c-O“O. 

This equation (if the circles (2) and (3) have not the same 
centre) is of the first degree, so that the point (x, y) lies on a 
fixed straight line, called the radical axis of the circles. If the 
circles (2) and (3) have two points in common, the radical ajifs 
b the line joining these points. The equation x^-^y'^-\- 2 kx-\-c-o 
represents, for different values of c, different circles of which 
any two have OY for radical axis. These circles are said to form a 
coanal system. If c is negative, all the circles pass through the 
same two points on OY. If c is positive, none of the circles inter- 
sect. In either case one circle of the system may be found to 
pass through any given point not on OY. 

The equation of the tangent at a point (xi, yi) on the circle 
(2) may be shown to be 

Xix-fyiy+o(x-fxi) f fi(y+yj)+c«o. (4) 

If, however, (xi, y) is not on, but outside the circle, equation 
(4) represents the polar of (Xi, y) that is the straight line join- 
ing the points of contact of tangents from {xi, yi). 

Mensuration of the Circle^The ratio of the length of the 
circumference to the diameter is the same for all circles. Tliis 
number can only be calculated approximately, and is 3141592- 
65358979323846 as far as 20 places of decimals. The true value 
of this number is always denoted by sr, and has been recognized 
from antiquity as a most important constant, -it^may be used as 
a rough approximation to t. Mathematicians have devoted an 
incredible amount of time to the calculation of this number, even 
reaching hundreds of decimal places. It is difficult to believe, 
however, that more than about 
ten figures could ever be put 
to any practical use; in fact 
3-1415926 is likely to serve well 
enough. If r is the radius, the 
length of the whole circum- 
ference is 2wr. 

Let 5 measure the arc ABy c 
the chord AB, and h the distance 
from the middle of the arc to the 
chord. By dividing up the area 
of the sector AOB as suggested 
(fig. 4), and reasoning from the 
sum of a number of small tri- 
angles, it is inferred that the area 
of the sector is \ rs; and the 
area of the whole circle is ^rX^ir 
r=9rr*. of a circle 

It has long been known that no construction by ruler and com- 
passes can furnish a straight line of length equal to that of tbe 
circumference of a given circle, or a square equal in area to a 
given circle; though in ancient times ‘^squaring the circle” wa.s con- 
sidered an important unsolved problem. Also ai straight line can- 
not be constructed equal to any given arc of a circle, though ap- 
proximate methods exist which work well for an arc which is 
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too large compared with the radius. For instance, produce AB 
to P, making AB. With centre P and radius PA draw an 

arc cutting at Q the tangent at B. Then BQ = the arc AB ap- 
proximately. For an arc forming a quarter circle the error is 
about one part in 300. For of the circumference the error 
is less than one in a million. An approximate relation between 
c, h and s is s=c-\-Sh^/{sc). For a value of h less than of 
this gives s to within of its value. The radius of the 
circle does not appear in this relation. As an example of its use, 
if r--. 144, and 5=144-2, then *=3-3. 

Bibliography.— Euclid, Elements, Bk. Ill; J, L. Coolidge, A 
Treatise on the Circle and the Sphere (igi6) ; H. S. Hall and F. H. 
Simns, A School Geometry (1924) ; D. M. Y. Sommorvillc, Analytical 
Conics (1924)- 

CIRCLEVILLE, a city of Ohio, U.S., on the Scioto river, 
?5 mi. S. of Columbus; the county seat of Pickaway county. It is 
on federal highways 22 and 23 and is served by the Norfolk and 
Western and the Pennsylvania railways. The population in 1950 
w:is 8,723. Canned vegetables, straw paper for boxes, adverti.sing 
no\ cities, products from corn cobs, stock feeds and soybean meal 
anil oil are among its manufactures. An annual pumpkin show is 
held. The city was laid out (1806) within a circular embankment 
ot prehistoric origin, with an octagonal courthouse in the centre 
and circular streets around it. The courthouse was burned in 1841, 
and no trace remains of the original plan or of the ancient earth- 
works, The city was chartered in 1853. 

CIRCUIT is a path for transmitting electrical energy. 
CIRCUIT RIDER, a preacher or minister who supplies 
several localities, preaching at each in succession and thereby 
forming a “circuit.” Francis Asbury, a follower of John Wesley 
mauguraled the custom in the United States in Nov. 1771, and 
lor 45 years travelled on horseback, at the rate of 5,000 m. a 
year, preaching twice a day on weekdays and three times on 
.Sunday. Each circuit was under the supervision of a Wesleyan 
imifcrcnce preacher and he might have any number of lay- 
.i^si.stants. Any young man who showed aptness for public speak- 
liit; and willingness to endure the hardships of travelling in the 
><iddle for weeks at a time over a wild and rough country, might 
()i\oine an assistant and finally a circuit rider. The salary was $64 
a year until iSoo, when it was rai.scd to $80 a year, with the 
horse furnished by the circuit. There were almost no meeting 
houses and services were held in log cabins, bar-rooms or in 
!iu‘ open. Circuit riders were a considerable religious and moral 
force, (.'.specially along the frontier. 

CIRCUITS, in a legal sense, arc the periodical progresses of 
ilii* judges of the superior courts of common law through the sev- 
eral counties of a given region for the purpose of administer- 
iiii; ^ ivil and criminal justice. These modem circuits in progresses 
hax'o taken the place of the eyres or itinera of the ancient system. 
The word circuit is also applied to the rotative sittings of judges 
of county courts in the various towns of the districts over which 
they preside. 

It is provided by s. 70 of the Supreme Court of Judicature 
(('on.solidalion) Act, 1925, that judges of the king’s bench division 
of the high court and every judge of the probate division (if the 
stale of business of that division permit) together with such com- 
mi.ssioncrs of assize as may be appointed by letters patent shall be 
judges of assize. By virtue of their commission all judges and com- 
tnissioners of assize are entitled within the districts fixed by their 
commission (including the counties palatine of Lancaster and Dur- 
to exercise alt the powers of civil or criminal jurisdiction 
capable of being exercised by the high court, including (s. 71) the 
bial of revenue causes or proceedings. It is further provided by 
the act (s. 77) that; If at any time it appears to the lord chief jus- 
tice that there is no business, or no substantial amount of business, 
to be transacted at the assizes about to be held at any particular 
place on a circuit, he may, with the concurrence of the lord chan- 
cellor, direct that assigns shall not on that occasion be held at such 
place. 

*nie general regulation of circuits throughout England and 
Wales, in modem times, was originally provided for by s. 23 of the 
Judicature Act, 1875 (now replaced by s. 70 of the Supreme Court 


of Judicature [Consolidation] Act, 1925). By this section power 
was conferred on the Crown by order in council to make regula- 
tions respecting circuits, including the discontinuance of any cir- 
cuit, and the appointment of the places at which assizes are to be 
held on any circuit. Under this power, an order in council, dated 
Feb. 5, 1S76, was made reconstructing and remodelling the circuit 
system throughout England and Wales. By virtue of this order the 
then existing circuits were discontinued and were replaced by fresh 
circuits. These, after various mutations^ are now settled as fol- 
lows: the northern, the north-eastern (taken from the northern), 
the midland, the south-eastern, the Oxford, the western, and the 
north Wales (with Chester) and south Wales (divisional) circuits. 
The delimitation of these circuits together with the names of the 
towns throughout England and Wales at which assizes arc held are 
set out in some 14 orders in council, all of which are printed in 
Statutory Rules and Orders. Birmingham was first constituted a 
circuit town in the year 1884 and, by arrangement, the work there 
became the joint property of the midland and Oxford circuits. 
There arc alternative assize towns in the following circuits, viz., 
on the western circuit, Salisbury and Devizes for W^iltshire and 
Wells and Taunton for Somerset; on the south-eastern, Ipswich 
and Bury St. Edmunds for Suffolk; on the north Wales circuit, 
Welshpool and Newtown for Montgomery; and in the south Wales 
(division), Cardiff and Swansea for Glamorgan. 

The approximate dates for the holding of circuit assizes are: 
winter (about the middle of January), summer (about the middle 
of May), and autumn (about the middle of October). Spring 
assizes for both civil and criminal business are held in April and 
May in two circuits only, viz., at Manchester and Liverpyool on the 
northern, and at Leeds on the north-eastern. In the past consider- 
able difficulty was experienced in coping with assize work in the 
provinces and at the same time maintaining the efficiency of the 
common law sittings in London. With the object of obviating this 
as far as possible it has been arranged that certain of the common 
law judges .shall remain in London during the whole of the circuits, 
and the others until their respective commission days which are 
generally arranged to fall on varying dates. 

Counsel are not expected to practise on a circuit other than that 
to which they have attached themselves, unless they receive a spe- 
cial retainer. They arc then said to “go special,” and the fee in 
such a case is xoo guineas for a king’s counsel and 50 guineas for a 
junior. In such cases it is customary to employ in the action one 
member of the circuit on which the cotmsci has come special. Cer- 
tain rules have been drawn up by the bar council for regulating the 
practice as to retainers on circuit: (1) A special retainer must be 
given for a particular assize (a circuit retainer will not, however, 
make it compulsory upon counsel retained to go the circuit, but 
will give the right to counsel’s services should he attend the assize 
and the case be entered for trial) ; (2) if the venue is changed to 
another place on the same circuit, a fresh retainer is not required; 

(3) if the action is not tried at the assize for which the retainer is 
given, the retainer must be renewed for every subsequent assize 
until the action is disposed of, unless a brief has been delivered; 

(4) a retainer may be given for a future assize, without a retainer 
for an intervening assize, unless notice of trial is given for such 
intervening assize. There are also various regulations enforced by 
the discipline of the circuit bar mess. 

In Scotland the judges of the supreme criminal court, or high 
court of justiciary, form also three separate circuit courts, consist- 
ing of two judges each; and the country, with the exception of the 
Lothians, is divided into corresponding districts, called respectively 
the northern, western and southern circuits. On the northern cir- 
cuit, courts are held at Inverness, Perth, Dundee and Aberdeen; 
on the western, at Glasgow, Stirling and Inveraray; and on the 
southern, at Dumfries, Jedburgh and Ayr. (W. W.-P.) 

UNITED STATES 

The United States is organized in xi judicial circuits (including 
the District of Columbia as a circuit), a U.S. court of appeals 
being in each circuit. In the mid-1950s the number of judges on 
the bench of each court of appeals varied from three to 
Cases were usually heard, however, hi divisions of theee judges. 
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though the judges might sit en banc with all present. The chief 
judge was appointed on the basis of seniority in commission, and 
one of the U.k supreme court justices was assigned to each circuit 
as circuit justice. These courts have appellate jurisdiction over 
most of the matters determined by the U.S. district courts, but 
certain matters are taken directly to the supreme court. They are 
also authorized to review and enforce the orders of various federal 
administrative agencies. 

U.S. Judicial Circuits^ — ^The states and territories of the 
United States were organized in judicial circuits in the mid-1950s 
as follows: first, districts of Maine, New Hampshire, Massachu- 
setts, Rhode Island and Puerto Rico; second, districts of Vermont, 
Connecticut, northern, southern, eastern and western New York; 
third, districts of New Jersey, eastern, middle, and western Penn- 
sylvania, Delaware and the Virgin Islands; fourth, districts of 
Maryland, northern and southern West Virginia, eastern and west- 
ern Virginia, eastern, middle and western North Carolina and 
eastern and western South Carolina; fifth, northern, southern and 
middle Georgia, northern and southern Florida, northern, middle 
and southern Alabama, northern and southern Mississippi, east- 
ern and western Louisiana, northern, southern, eastern and west- 
ern Texas and Canal Zone; sixth, districts of northern and south- 
ern Ohio, eastern and western Michigan, eastern and western 
Kentucky and eastern, middle and western Tennessee; seventh, 
districts of northern and southern Indiana, northern, eastern and 
southern Illinois and eastern and western Wisconsin; eighth, dis- 
tricts of Minnesota, northern and southern Iowa, eastern and 
western Missouri, eastern and western Arkansas, Neliraska, North 
Dakota and South Dakota; ninth, districts of northern and south- 
ern California, Oregon, Nevada, Montana, eastern and western 
Washington, Idaho, Arizona and territories of Alaska, Hawaii and 
Guam; tenth, districts of Colorado, Wyoming, Utah, Kansas, 
eastern, western and northern Oklahoma and New Mexico; and 
the judicial circuit of the District of Columbia, ^ith the chief 
justice of the supreme court as circuit justice. 

CDELCUITS, ENGINEERING. There are many ways of 
classifying the systems designed, analyzed and synthesized by en- 
gineers, one of which is to imagine all engineering systems com- 
posed of one or more of four basic elements: circuits, processes, 
energy converters and structures. 

A structure may be defined as an engineering system constructed, 
or existing in nature, to support or retain objects against the effect 
of the force fields that may be acting upon it or them. Examples 
are bridges, buildings, highways, dams, transformer cores, etc. 

An energy converter is a device which transforms energy from 
one form to another such as a battery, internal-combustion engine, 
photoelectric cell, microphone and nuclear reactor. 

A process is a progressive action or series of controlled events 
in the regular course of performing an intended engineering opera- 
tion such as manufacturing a machine, reduction of an ore, re- 
fining of crude oil and production on assembly lines. 

A device through which energy, information or matter flows is 
termed a circuit — the subject of the present article. Examples are 
an electrical circuit, pipe lines for oil or water, thermal circuits, 
etc. 

Actual engineering systems are usually composed of more than 
one of the elements, and particular parts of a system may partake 
of the nature of more than one element. For example, a vacuum 
tube consists of a structure for supporting the various parts and 
may also be considered as an energy converter as well as a part of 
an electrical circuit. It is difficult to classify engineering systems 
according to these elements; however, the idea of **element$” is 
most useful in the analysis and synthesis of engineering problems. 

The circuit concept has been found very useful for the study of 
electrical and nonelectrical engineering problems, whether static or 
dynamic. The emplo3mient of the general idea that cause is propor- 
tional to effect leads to the following mathematical expression: 

Cause-Z (effect). (i) 

In this expression Z is a proportionality factor, which can often- 
times be interpreted as an opposition. For instance, Ohm’s law for 
a constant continuous direct current may be written as: 


v^iR, (2) 

Here the voltage, v, may be considered as the cause for the effect, 
which is the flow of current, i, against an opposition or resist^ 
ance, R, 

On the other hand, if the current is considered the cause, then: 

(3) 

In this instance v is the effect and — the opposition. 

In some electrical circuits the opposition is made up of a resist- 
ance and a reactance. The resistance part opposes the continuous 
flow of current, and the reactance opposes the change. The total 
resistance is often termed the impedance. 

In electrical engineering the cause was originally design.ated a? 
being the electromotive force and the current as effect, hence the 
op(M).sition or im|)edance was the proportionality factor connecting 
the cause and effect. Later, in considering electronic circuits, ihc 
current was adopted as the cause and the voltage the effect. 

The flow of heat through the wall of a building may be analyzed 
on the ba.sis of a thermal circuit. Here the cause is the difference 
in tempcTature between the inner and outer surfaces, while the 
effect is the heat transfer, the opposition being the thermal resist 
ance and/or thermal capacity of the material. A pipe line through 
w’hich water flows at a .steady rate may be considered a fluid circuit 
As an approximation the pressure drop constitutes the cause, the 
effect is the quantity of vrater flowing (or a function of this qur'ii- 
tiiyb and the opposition is the frictional effect which op()osiN the 
flow of material through the pipe. One might even consider .ui 
oversimplified learning circuit as consisting of a teacher (the trans- 
mitter) and the student (receiver), connected by an imaginary^ cir- 
cuit having an opposition. In this case, the cause would be a 
stimulus sent by the teacher, the effect the response of the student 
and the opposition the vocal, auditory and other neural or intel- 
lectual blocks and resi5tance.s that constitute the impedance of the 
learning circuit. In this case the response is equal to the ratic 
of the stimulus to the opposition. For a given .stimulus, the greufr 
the opposition of the learning circuit, the smaller would be the 
response. If one wished to portray the actual learning circuit, it 
would be necessary to establish a very complicated network ' nn- 
sisting of many other factors such as feedback. 

Feedback, or the process of transferring energy or information 
from the output of a circuit to its input, is a very important con- 
cept in complex circuit analysis and synthesis. Control by feed- 
back plays a dominant part in industry and everyday life. Feed- 
back control is an operation which reduces the difference between 
the actual state or condition of a system and an arbitrarily desired 
state or condition in response to the detected difference between 
them. In order to illustrate a simple feedback control system, 
consider a bimetallic thermostat and related circuits for the control 
of a home gas furnace. The desired temperature is set by adjust- 
ing the dial on the thermostat. This control unit then detects or 
senses any differences between the actual and desired temperatures. 
The difference is also termed an error. If an error or difference 
exists, a pair of contacts in the thermostat closes or opens the cir- 
cuit, thereby initiating the desired action. If the ^use is loo 
warm, the feedback control shuts off the furnace, and if the tem- 
perature falls below the desired value the furnace is turned on. 
Changes in temperature, which are classed as disturbances as far 
as the control system is concerned, result from changes in the at- 
mospheric conditions. The control of body temperature in human 
beings is an excellent example of feedback control. This amazing 
body temperature regulation is accomplished in a feedback control 
system which is based in part on a balance of the heat losses 
through conduction, convection, radiation and evaporation of water 
and energy gains by metabolism and the muscle action. 

In the analysis and synthesis of engineering circuits, it becon^ 
apparent that to produce an effect there must be a cause. 
cause, effect and opposition are related in such a manner wt 
cause is proportioiial to the effect. In order to illustrate this ^ 
tionship for a mechanical system., imagine a block of wood slm»^ 
down a steep, inclined plane in such a manner that the velocity 
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the block increases with the distance travelled. The cause which 
accounts for the movement of the block is the resultant of the 
downward gravitational force component and the backward fric- 
lionu.1 force between the block and the plane. The effect is mani* 
lest as an acceleration of the block, and the opposition is repre- 
sented by the mass of the block. Hence the net driving force or 
cause equals the product of the acceleration and the mass of the 
Mo. k. This is immediately recognized as one of Newton’s laws of 
niotion. 

In engineering circuits, the cause variable is often referred to as 

a driving fwtential. Hence the 
cause variables for several cir- 


nnnnp- 

L 


cuits arc: for a thermal circuit, 
the temperature difference; for 
a fluid circuit, the pressure dif- 
ference; and for an electrical 
circuit, the voltage or current. 
All engineering circuits show 
some form of opposition; other- 
wise a finite cause could produce 


enormous effects, which is con- 
F16. I. PLANER ONE LOOP LRS ^fm-y (q experience. 

network (see TEXT FOR FURTHER « xu 

EXPLANATION) ^ convenicnce, the opposi- 

tion variable may be divided 
iheorelically into two classes: one in which energy is converted 
into another form, the other in which energy is stored. Mechatu- 
c.il iriction would serve as an example of opposition wherein 
enemy is converted. An electric capacitor is a unit in a circuit 
whore [lotential electrical energy is stored. 

A circuit is usually composed of a number of units joined to- 
peilier liy connectors. The effect variable is the same at any given 
time throughout the unit, while the cause variable varies across the 
unu. convenience the .symbols C, £ and / will be employed to 
dc^icnatc the cause, effect and opposition quantities. 

According to the general relation it may be stated that the oppo- 
MiKUi IS equal to the ratio of the cause to the effect variable, or 


Z^C'E. 

Tho iirfiduct of the cause and cUect variable often represents 
.ippircnt ])owcr. For example, in an electric circuit the power 
((‘ini may be cxpres.sed as the product of voltage and current. 

A( ( ording to the laws of coii.servation of mass and energy, neither 
Lin lie created nor destroyed. From these laws, two very important 
jiropositions result. The first is that the summation of the effect 
viridhlcs al)out a point in a circuit must be equal to zero. Also, 
ii nuy he concluded that for a closed circuit the summation of the 
cause variables across the individual units must be equal to zero. 

When applied to an electrical circuit, these two are recognized 
a-j the potential and current laws establi.shcd by Gustav Robert 
Kirehhoff in 1857. The Kirchhoff potential law states that the 
veaor sum of the potential differences across the individual unit in 
any dosed path iji an electrical netw ork is equal to zero. 'JThe cur- 
rent law states that the vector sum of the current flowing at a node 
in a network is zero. By vector sum is meant the resultant effect 
<»i several separate effects ; for example, the vector sum of the dif- 
ferently directed forces in the guy wires attached to the top of a 
television mast at a given instant in a windstorm is the single force 
in a 'single imaginary wire that would have the same effect as all 
lln* separate wires do have, at that time. A node in this case is 
the junction of the several elements. 

before the use of circuits in the solution of engineering problems 
i"* iliscusscd, consideration will be given to certain aspects of the 
dements of electrical networks. 

Re sistance and .conductance are the elements in an electrical 
Circuit which determine for a given current the rate of conversion 

electrical energy to heat. According to the general relation 
previdijsly discussed for a given instantaneous voltage v (cause 
'■arialile)^ and current i (effect variable), the following expression 
*nay written for the resistance R (opposition): 

if. as explained above, i is to be taken as the cause variable, 

then 


V 


— ae 

X 


Gv. 


(3) 


In order to avoid the use of the resistance in the denominator, the 
symbol G is used to replace the reciprocal of the resistance and 
is called the conductance. 

Inductance is the property of a unit in an electric circuit or of 
two neighbouring circuits which determines the electromotive 
force induced in one circuit as a result of a change in current in 
either of the circuits. An expression for the apposition potential 
for an inductance follows: 


i'=L 


di 

dt 


(4) 


In this expression, it is seen that the voltage, v, is equal to the 
product of the inductance, L, and the rale of change of the cur- 
rent. Solving this relation for di gives: 


di—-fdtf and so 



(S) 


To avoid the use of the reciprocal of the inductance, the symbol T 
has been introduced and is called the inverse sclf-inductance. 

An element in which electrical potential energy is stored is 
called a capacitor. The voltage drop v across a capacitor may be 
expressed as follows: 

idt. (6) 

In the expression S is called the elastance. The corresponding 
value of di is SidL So 


*~s 'dr 



(7) 


In order to avoid the use of tlie reciprocal of elastance, the symbol 
C, called the capacitance, is introduced. 

Attention will now be directed to a planer one loop network 
consisting of a voltage source, i»; inductance, L; resistance, R; 
capacitor, S; and switch as shown in fig. 1. 

The summation of the effect variable (voltage drop) for the 
various units of the closed circuit is zero, or 

( 8 ) 

Replacing the voltage values by their equivalents gives: 

vo ^ Lj ^+ Ri + sfidt . (9) 

This is a differential equation expressing the relationship of volt- 
age and current as functions of 
lime. The time is measured from 
the instant when the switch is 
closed. 

Consider next the planer one 
node pair CCT network shown in 
fig. 2. The opening of the switch 
at time zero allows current to 
flow through the various units. Fic. 2. — planer one node pair 
Since the summation of the effect network (see text for fur- 

variables at a node is zero, the explanation) 
following current equation may be written: 

Replacing the various terms by their equivalents results in the 
following differential equation: 

f-c^+CK+rJwft. (11) 

Comparing the differential equations (9) and (ii) indicates 
that the mathematical forms arc the same. In other words, the 
tw^o networks constitute two different physical representations of 
the same general equations. Two networks of this type are called 
analogous, and one network is often referred to as the dual of the 
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Other. This concept of duality of circuits is extremely important 
in the analysis of other circuits by electrical means Table I)* 

Table 1.--V ariahles and the Corresponding Duals for Electrical Circuits 


Element or Dual of Element nr Dual of 

variable element »r variable variable element or variable 


Voltage, V {Current, »| Reisiatance, K Conductance, G 

Inductance, | Inverse inductance, r| Elastance, S Cafiacitance, C 

Mechanical Electrical Analogies. — In order to show the ap- 
plication of the electrical circuits to the study of the vibration 
characteristics of a mechanical system, consider the system 
shown in fig. 3. The sketch illustrates schematically a mass, A/, 
supported by a spring, A', and a mechanism such as a dashpot to 
retard the vibrations caused by a force, F. The general differen- 
tial equation for the force, F, may be expressed as follows: 

F’^Mj^+Dv+Kjvdt. (la) 


By crossing out the last two terms on the right side of this equa- 
tion one obtains one of the well- 
known equations of motion of 
Newton which states that force 
is proportional to the product of 
the mass and acceleration. The 
retarding force of the dashpot is 
assumed to he equal to a constant 
1 ) multiplied by the velocity v. 

The spring force is equal to the 
product of the spring constant K 
and the integral indicated. The 
two additive forces have been 
allowed for in the equation as 
stated. 

Comparing equation (12) with relations (g) and (11) for the two 
electrical circuits reveals the analogy betw'een the differential 
equations for the mechanical and electrical systems. These equa- 
tions are, in fact, identical in form. By the proper choice of physi- 
cal constants for one circuit, corresponding constant.s that appear in 
the analogous circuits can be made strictly proportional one to 
the other. It is, therefore, possible to determine the behaviour 
of a mechanical system by the study of an equivalent electrical 
circuit. Since it is often much more convenient to measure cur- 
rent and voltage than force and velocity, this type of analysis is 
extremely useful. 

Comparison of the terms in these three equations results in 
Table II of analogous quantities between a mechanical system and 
two types of electrical circuits. 

Tabus 11.— Analogous Quantities 



FlQ. 3.— SCHEMATIC DRAWING OF A 
MECHANICAL SYSTEM 


Mechanical 

ayatern 


Electrical 
forte analoffoui 
to voltage 


CircuiU 
force analogous 
to current 


Force, F 

Mass, M 

Dashpot constant, D 
Spring constant, K 


Voltage, V 
Inductance, L 
Re.sistance, R 
Elastance, 5 


Current, i 

Caiiacitance, C 

Conductance, G 

Inverse inductance, T 


By use of these analogies, it is possible to establish equivalent 
electrical circuits for use in the study of many mechanical systems. 

Equivalent electrical circuits have been employed to study many 
engineering problems, a few of which are : the motion and stresses 
in the parts of a vacuum tube when it and its cardboard container 
are dropped to the floor, the motion of the wheels and body of 
an automobile as it strikes a bump in the road, design of crank- 
shafts and study of vibration and stresses in existing units. 

Thermal-Electrical Analogies.^ — ^Resistance-capacitance elec- 
trical circuits may be used for the study of complex heat transfer 
problems by establishing suitable analogies. In this analogy, elec- 
tric current corresponds to heat flow in the thermal circuit, volUge 
to temperature difference, electrical resistance to thermal resistance 
and electrical capacity to thermal capacity. 

The equivalent electrical circuit which is constructed to portray 
the thermal circuit is made up of “lumped” resistances and ca- 
pacitances. The lumping corresponds mathematically to the re- 


placement of a differential equation by an equation of finite dif. 
ference. The word “lumping” is used to convey the idea that a 
property such as capacitance or resistance which may be distributed 
along a unit (say along its length) in the one circuit is concen- 
trated at a point in the corresponding unit of the analogous cir- 
cuit. The lumping of the resistances and capacitances may be 
briefly described by .sa)dng that a physical body is considered as 
being divided into a number of geometrical sections of simple 
shape and form. Resistance to heat flow in a section is repre- 
sented by resistors emanating from the meeting at the centre of 
the section. The thermal capacity of a section is considered to 
be concentrated at the geometrical centre of the section. Using 
this procedure, a body under investigation may be replaced by a 
lumped resistance-capacitance electric network. Heat sources and 
boundary' conditions may also be replaced by their electrical equiv- 
alents. 

The analogy between beat flow in a thermal circuit and the pas- 
sage of current in an electric conductor is based upon the compari- 
son of the basic partial differential equation for the temperature 
distribution in a solid and the partial differential equation for 
electric potential in a noninductive conductor, and the rate at 
which thermal energy is stored and the rate of flow of charge ia a 
capacitor. 

In order actually to establish the magnitude of the units in tide 
equivalent electrical circuit, it is necessary to obtain a set of ratios 
corresponding to thermal and electrical properties. For example, 
the potential ratio is defined as the unit of potential in the thermal 
circuit to the unit of potential in the electrical circuit. The seven 
ratios normally used are: potential, flow, resistance, quantity, time, 
capacity and distance or position ratio. By suitable algebraic 
manipulation, basic relations for the various ratios may be estab- 
lished. The.se relations are expressible in terms of three independ- 
ent ratios or variables. However, in practice the arbitrariness of 
their choice may be restricted by the electrical components. For 
example, to minimize the leakage from the electrical capacitors, a 
“speed-up” in the electrical circuit is desirable; however, such a 
choice may call for some electrical resistances in the circuit greater 
than any available. In addition, certain heat transfer problems 
may possess unusual heat input conditions, which will influence 
the choice of the independent ratios. 

Equivalent electrical circuits have been used extensively in the 
study of many thermal circuits, a few of which may be mentioned, 
heat flow from fins, temperature distribution in cooled turbine 
blades, deicing studies dealing with aircraft wings and propellers, 
temperature distribution in gas turbine disks and the design of 
heat exchangers. 

Complex heat flow problems may be studied by an analogy con- 
sisting of a vessel filled with a conducting fluid. Studies, have 
been made to determine the heat flow through corners of complex 
furnace walls by this analogy. The inside and outside surfaces 
of a thick comer section were represented by metal comers form- 
ing the vertical walls of a tank. Beyond the comer for each wall 
boundary partitions were installed, which were made from non- 
conducting material. The bottom of the tank was constructed 
from a nonconducting material. The tank was filled with a con- 
ducting liquid which was analogous to the homogenous material 01 
the wall section. An electrical potential was established between 
the outer parallel conducting surfaces; thus the analogy between 
steady heat flow conditions between constant temperature walls wa.s 
established. By means of an electrical probe, the isopotential (or 
equipotential) lines were obtained, which represent the isotheOT 
lines (or lines of equal temperature) in the thermal system, iws 
may be classed as a geometrical thermal electrical circuit analog) • 
This type of analogy has been used in the solution of many engi- 
neering problems, some of which are: effect of thermocouple no e 
in the measurement of temperatures of thick cosUngs du g 
quenching operations, establishment of pressure gradients on 
faces of irregular-shaped dams and heat-flow problems invo v 
variation of thermophysical properties with temperature. 

An analysis similar to the conducting liquid tank 
been used for which the liquid hath is replaced by a solid con u ^ 
of uniform electrical characteristics. The conductor consists 
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thin metal sheet out of which the particular geometrical shape is 
lUt. Using the electrodes at the boundary edges, isopotential lines 
can be obtained by use of a probe. This type of analogy has the 
advantage of simplicity in obtaining the direct geometrical patterns 
desired. It has been used successfully for the design of insulated 
walls in cold-storage rooms. 

Another useful analogy is the hydraulic thermal circuit, which 
has been used in the study of heat exchange apparatus. One such 
apparatus consisted of vertical glass tubes connected by means of 
capillaries. A liquid such as water flows through the capillaries, 
and the change in level with time in the glass tubes is measured, 
rime and liquid level in the fluid circuit correspond to time and 
temijeraturc in the heat exchanger. Heat losses to the surround- 
ings, variable specific heat and change in phase may be taken into 
account by means of the analogy. 

Many other types of analogues have been u.sed for the analysis 
and synthesis of engineering .systems. 

A physical system and its circuit analogue may both be regarded 
as (^phy.sical) analogues of an abstract system whose behaviour is 
defined by a mathematical formulation such as a differential equa- 
liDn. It may be stated that the circuit analogue solves approxi- 
mately the mathematical problem defined by an (abstract) system 
iind consequently solves that of the given physical system. In this 
ri-^pec t the circuit analogue may be called a computer. It is com- 
monly called an analogue computer not only because it measures 
OIK type of physical quantity in terms of another but because it 
measures the numerically defined variables of the abstract system 
in terms of .some physical system. A natural limit of the precision 
of e\‘aluation of the numerical variables is induced by the de- 
pendence on physical measurements. A thermal analyzer, because 
it solves heat transfer problems electrically, and an electronic 
dilfcrential analyzer, because it .solves differential equations by 
Stimulation through circuits, are examples of analogue computers. 
Tht* former is an example of a direct analogue computer while the 
latter is one of the indirect types. 

The direct analogues may he subdivided into mechanical, fluid 
and electrical types. For example, direct strain measurements may 
he rnude on plastic models of engineering structures to study de- 
llertiuns and stresses'. The fluid class covers such devices as 
models of dams and river beds which are found in many hydraulic 
lahoratories. These models are used for various studies including 
flood control, drainage and erosion problems. The electrical de- 
vices are those which use the analogy between electrical circuit.s 
and others; for example, as previously shown, the direct electrical 
analogy between a simple mechanical .spring and the energy .storage 
m an electrical capacitor. The use of the principle of duality is 
often employed so as to have the computer operate on the dual of 
the problem. Such devices as the dternating current network 
analyzer used for the study of electric power distribution systems, 
and the thermal analyzers used for the study of complex thermal 
circuit.s, arc examples of the direct electrical analogue. 

The indirect analogues may be subdivided into mechanical and 
flfdriial indirect analogue computers. Examples of the mechan- 
ical type are: the slide rule where lengths measured on a rule are 
indirectly analogous to numbers, nomograms, the Norden bomb 
sieht and the general-purpose differential analyzer which Vannevar 
Hush and others designed and constructed. The electrical indirect 
analogue computer is a very common type which employ.s such de- 
vices as high gain amplifiers, feedback loops, etc. Many of the 
gun directors are in this class of computers. 

A sfiecial-purpose computer is one that is functionally limited 
the description of restricted types of systems; for example, 
ihosL defined by simple differential equations. Often the analogous 
circuit requires extensive physical modification whenever the pa- 
rameters of physical systems change. A more versatile device is 
general-purpose computer, which is designed to solve any ab- 
mathematical problem directly without requiring physical 
Hence the same computer may be used to evaluate 
^^'0 vastly different systems such as the flow of heat in a cylinder 
juil the determination of an optimum inventory pattern for a warc- 
house, 

(it^ncral-purpose computers treat all quantities in digital form, 
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and their precision is quite superior to that of the analogue com- 
puters. Devices of this type are becoming commoner as research 
tools because of their flexiliility and speed. 

Bibuogkapht. — C. F. Kayan, “An Electrical Geometrical Analogue 
for Complex Heat Flow,” Transactions of the American Society of 
Mechanical Engineers (Nov. 1945); G. D. McCann and H. E. Crincr, 
“Mechanical Problems Solved Electrically,” Wesiin%house Engineef 
(March 1946) ; L. M. K. Hoelter, “Some Observations on Learning,” 
Journal of Engineering Education^ vol. xxxvii, no. 5 (Jan. 1947) ; 
H. F. OLson, Dynamical Analogies (New York, 1943; London, 1944) ; 
M. F. Gardner and J. L. Barnes, Transients in Linear Systems, vol. 
i, Lumped-Constant Systems (New York, 1942) ; W. T. Thomson, 
Laplace Transformation (New York, 1050) ; E. K. Kraybill, Electric 
Circuits for Engineers (New York, London, 1951) ; W. R. Ahrendt and 
J. F. Taplin, Automatic Feedback Control (New York, 1951) ; G. A. 
Kom and T. M. Korn, Electronic Analog Computers (New York, 
1952) ; E, A. Guillcmin, Introductory Circuit Theory (New York, 

; London, 1954) ; I- S. Juhasz and F. C. Hooper, “Hydraulic Analog 
for Studying Steady-State Heat Exchangers,” Industrial and Engineer^ 
ing Chemistry, vol. xlv (June 1953) ; M. H. Aronson, Electronic 
Circuitry for Instruments and Equipment (Pittsburgh, iQSi). 
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CIRCULAR NOTE, a documentary request by a bank to its 
foreign correspondents to pay a specified sum of money to a named 
person. The person in whose favour a circular note is issued is 
furnished with a letter (containing the signature of an official of 
the bank and the person named) called a letter of indication, which 
is usually referred to in the circular note and must be produced 
on presentation of the note. Circular notes are generally issued 
against a payment of cash to the amount of the notes, but the notes 
need not necessarily be cashed, but may be returned to the banker 
in exchange for the amount for which they were originally issued. 
A forged signature on a circular note conveys no right, and as it is 
the duty of the payer to see that payment is made to the proper 
person, he cannot recover the amount of a forged note from the 
banker who issued the note. (See also Letter or Bill of Credit.) 

CIRCULARS AND CIRCULARIZING, a means of ad- 
vertising and selling which reached large proportions as a result 
of rapid printing and postal extension in the 20th century. This 
consists of descriptive circulars and other forms of advertising 
literature sent through the mails to bring about sales directly to 
possible customers. It has long been widely used in France and the 
United States, in connection with catalogues mailed on request by 
department stores, seedsmen and manufacturers of various articles 
than can be economically shipped. 

With the development of the mail-order houses, particularly 
in the United States, the use of this method of advertising greatly 
extended. Catalogues of 1,000 pages or more sometimes are sent 
broadcast to urban and farm dwellers alike, who give orders for 
clothing, pianos, agricultural implements, household utensils and 
a great variety of other articles. The number of mail-order houses 
in the United States is estimated at 125, with yearly sales approxi- 
mating $500,000,000. With the extension of the parcel post and 
favourable postal rates, this form of advertising was widely adopted 
by manufacturers. (W. S. Hi.) 

CIRCULATING MEDIUM: see Money. 

CIRCULUS IN PROBANDO, in logic, a phrase used to 
describe a form of argument in which the very fact which one 
seeks to demonstrate is used as a premise; i.e,, as part of the evi- 
dence on which the conclusion is based. This argument is one 
form of the fallacy known as peHtio principii, “begging the ques- 
tion.” It is most common in lengthy arguments, the complicated 
character of which enables the speaker to make his hearers forget 
the data from which he began. The following duologue may serve 
as a simple illustration of circular argument. “He speaks with 
angels,” said one of the Master’s disciples. “How know you 
that?” I asked. “He himself admits it,” he replied solemnly. “But 
suppose he lies?” I persisted. “What I” he exclaimed, “a man who 
speaks with angels capable of telling a lie?” 

(See Fallacy.) 

CIRCUMCISION. From a medical as distinguished from a 
ritual aspect this simple operation consists in removal of a suf- 
ficient portion of the foreskin to allow of its free retraction beyond 
the glans penis. The operation is performed chiefly for purposes 
of cleanliness and to facilitate removal of the smegma which 
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normally collects beneath the foreskin but sometimes is necessary 
to allow free passage of urine. For these purposes it is done as a 
preventive measure in the infant. In adults the chief reason for 
its performance is balanitis or inflammation beneath the foreskin 
resulting from lack of cleanliness or from the presence of a venereal 
sore; in this case circumcision is a necessary part of the treatment. 
It is noteworthy that in India the Hindus, who do not circumcise 
ritually, suffer far more frequently from cancer of the penis than 
the Mohammedans, who circumcise. Circumcision is also an 
initiation or religious ceremony among Jews and Mohammedans 
and is a widespread institution among many Semitic peoples. It 
remains, with Jews, a necessary preliminary to the admission of 
proselytes. Its origin among them is placed in the age of Abra- 
ham (Genesis xvii), and at all events it must have been very 
ancient, for (lint stones were used in the operation. The signif- 
icance of the rite has been much disputed, including views that 
it was a tribal badge, a substitute for sacrifice and an act of 
cleanliness. Most probably, it was connected with marriage. (See 
Mutilations and Deformations.) 

CIRCUMNAVIGATION OF THE WORLD. Although 
the efforts to find a route to the Indies had already led to the 
great voyages of Columbus, the Cabots, Bartholomcu Diaz de 
Novaes and Vasco da Gama, to Ferdinand Magellan was due the 
honour of having first sailed round the world (1519-22), although 
he himself died on the way. The first British circumnavigator was 
Sir Francis Drake (1577-80), who was followed by others, English, 
French and Dutch, in the next two centuries, until the celebrated 
three voyages of Capt. James Cook in 1768-70, 1772-75 and 1776- 
79 practically completed the di.scovery of the main outlines of 
the known world. ( 5 ee individual biographies and the articles 
Geography and Map.) 

CIRCUMSTANTIAL EVIDENCE is a kind of indirect 
evidence. Suppose something happens in the presence of witnesses 
who observe it, then their evidence is direct evidence of the oc- 
currence. But now suppose there is no such direct evidence of the 
event, then it is necessary to rely on indirect evidence, if any. Such 
indirect evidence usually consists of certain circumstances .sur- 
rounding the event or in some way connected with it. By piecing 
these circumstances together we may get an intelligible, coherent 
account of the whole course of the event or events in question. 
This piecing together of the data is a kind of hypothesis, and there 
may be .several rival hypotheses to account for the facts. But as In 
all cases of the u.sc of hypotheses, the hypothesis which gives the 
most adequate and consistent explanation is usually accepted. In- 
ference from circumstantial evidence resembles ordinary induc- 
tion to the extent that it involves the u.se of hypotheses and their 
verification, but it is unlike ordinary induction inasmuch as it does 
not aim at a generalization, being concerned only with some jiar- 
ticular event. The systematic character of inference is perhaps 
most obvious in the case of inference from circumstantial evi- 
dence, for it manifests most clearly the process of the imaginative 
construction of a coherent system out of fragmentary evidence. 
The most familiar occasions for the exercise of inference from cir- 
cumstantial evidence are criminal cases. Criminals naturally take 
precautions against the possibility of direct evidence, and are usu- 
ally betrayed by circumstantial evidence. (See Evidence.) 

See A. Wolf, Essentials of Logic (1926). 

CmCUMVALLATION, LINES OF, in fortification, a 
continuous circle of entrenchments surrounding a besieged place, 
facing outward, by which the besieger protected himself against 
the attack of a relieving army from any quarter (from Lat. 
circum, round, and vaUum, a rampart). “Lines of contravalla- 
tion“ were similar works but naturally of less circumference, fac- 
ing inward, as a resistance against the sorties of the besieged. 

emeus. In Roman times the circus was a space or building 
intended for the exhibition of races and athletic contests held at 
public festivals. In spite of the connection of the Latin circus 
with the Greek glpicos or xpUos, a ring or circle, the arena was 
not circular; it was a rectangle with one semicircular end. Down 
the centre of the arena ran a fence (spina), separating the outward 
course from the return, and at each end were three conical pillars 
(metae) to mark the limits of the course. On the spma were 


obelisks, images and ornamental shrines; and, in addition, seven 
figures of dolphins and seven oval objects, one of which was taken 
down at each of the seven rounds made in a chariot race. Tiers of 
seats ran parallel to the sides of the course and its semicircular 
end, the straight end being occupied by the stalls (carceres), where 
the horses and chariots were held. Tlie lower seats were reserved 
for persons of rank, and there were also various state boxes; e.g. 
for the giver of the games and his friends (called cuhicula or su^l 
gestus). The circus was the only public spectacle at which men 
and women were not separated. The competitors wore different 
colours, originally white and red to which green and blue were 
added. Domitian introduced two more colours, purple and gold 
which probably fell into disuse after his death. To provide the 
horses and large staff of attendants it was necessary to apply to rich 
capitalists and owners of studs, and from this there grew up in time four 
companies (factiones) of circus purveyors, which were identified witli 
the four colours, and with which those who organized the races con- 
tracted for the horses and men. (See also Games.) The drivers, 
who were mostly slaves, were sometimes held in high repute for their 
skill. The horses most valued were those of Sicily, Spain and Cap- 
padocia, and great care was taken in training them. Chariots with 
two horses or four were most common, but sometimes also they had 
three and exceptionally more than four horses. Occasionally then? was 
combined with the chariots a race of riders, each rider having two 
horses and leaping from one to the other during the race. At certain of 
the races the proceedings were openeci by a procession in which images 
of the gods and of the imperial family deified were conveyed in r!\rs 
drawn by horses, mules or elephants, attended by the colleges of priests 
and led by the presiding mapstrate (in some cases by the emperor 
himself) seated in a chariot in the dress and with the insignia ol 3 
iriumphator. 

In addition to the races, animals were occasionally massacred as an 
incidental amusement, but the proficr place for bloodshed was the sand 
of the amphitheatres, such as the Colosseum, which were built round 
an oval arena. Shows of this kind included an emperor’s display 01 
archcry, as well as gladiators, fights between men and beasts, merLilcss 
pugilism and wrestling, and those repre.scntation5 of mytliological 
horrors, with prisoners to rccnact the sufferings of ancient heroes, which 
Martial describes. It may be noted that ‘‘amphitheatre” came into the 
English language as the name for a prize fighters’ hall, and “circu.s'' 
for the circular road in Hyde Park used by the so-called chariots of the 
17th century. 

The oldest circus in Rome was the Circus Maximus, in the valley 
between the Palatine and Aventine hills where, before the erection of 
any permanent structure, races appear to have been held beside the altar 
of the god Consus. The first building was by tradition assigned to 
Tarc|uinius Prlscus (616-578 b.c.). But it was under the empire that 
the circus first became a conspicuous public resort. Caesar enlarged it 
to some extent, and also made a canal ten feet broad between the lowest 
tier of seats (podium) and the course, as a precaution for the spectators' 
safety when exhibitions of fighting with wild beasts, such as were after' 
ward confined to the amphitheatre, took place. When these exhibitions 
were removed Nero had the canal filled up. 

Next in importance to the Circus Maximus in Rome was the Circus 
Flaminius, erected 221 b.c. in the censorship of C. Flaminiu.s. from 
whom it may have taken its name ; the name may, however, have been 
derived from Prata Flaminia, where the circus was situated. 

A third circus in Rome was erected by Caligula and was known as 
the Circus Ncronis, from the notoriety which it obtained under Nero. 
A fourth was constructed by Maxentius (4th century a.d.) outside 
the Porta Appia near the tomb of CaecUius Metellus, where its ruins arc 
still, the only instance from which an ideX“ of the ancient circuses in 
Rome can be obtained. Old topographers speak of the six circuses, but 
two of these appear to be imaginary, the Circus Florae and the Circus 
Sallustii. 

Buliockapby. — ^W. Smith, DicUanary of Greek and Roman AnJtQ- 
uities, 2 vol., 3rd ed. (London, 1890-91); C. V. Darembcrg and b- 
Saglio, Dictionnaire des antiquiiis, 5 vol. (Paris, 1877-1919) \ 
von Pauly, RealencyklopSdie der klassiscken Alteriumswissenschaft, 
rev. by Georg Wissowa, iii, 2 (Stuttgart, 1899) ; J. Marquardt, Rmtsene 
Staaisverwaliung, vol. iii (vol. vi of Rthniseken AUertkumer, 2nu ca.) 


(Leipzig, 1881-85). 


THE MODERN CIRCUS 


There is no resemblance at all between the ancient and the modern 
circus. The modem circus, at its simplest, may mean a circular spac 
occupied by a pony and a down ; usually the arena serves for 
jugglers, lion tamers, sea lions, horsemen, trick riders and 
horses,” with apparatus overhead for trapezists and funambulisU; 
there may be three such arenas and two square platforms 
“hippodrome track” for processions and races. The performances, su - 
rounded by hundreds or thousands of seats, are either in tents or 
structures ranging from the largest exhibition haHs to the permanc 
circus buildings of Paris, Berlin, Moscow, Budapest and 
What might be termed horseless circuses in the modern sense oi 1 
term existed for many centuries. Records of travelling 
p^ormed a feat of bsJance called the “force of Hercules (>** 
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familiarly the “pyiynida”) prove such troupes to be a genuine link 
between the old and the new. They were seen by Claudian in Rome, 
by Sir PhiUp Sidney in Brabant, by Joseph Addison in Venice and by 
Ooelhe in the Rhineland. 

Early Dcrelopmentr-If these troupes can be accepted as the 
dinct line of descent, then the oldest dreus family is that founded in 
Germany by Johann Eberhard Renz, an itinerant acrobat who cUed on 
Jan. 3i> 1708, and bequeathed his trade to several generations. Trick 
riders were also recorded by famous spectators, from Homer to Mon- 
taigne. Midway through the x8th century numbers of them turned 
showmen because of the lack of employment in the homes of the 
nobility. Jacob Bates attracted attention on the continent with feats 
that are shown on a large engraving. As his fame spread from 1760 
onward, former dragoons of the English regiments in the Prussian serv- 
icR took to his way of life. Several appeared at the pleasure resorts of 
Islington where Sgt. Maj. Philip Astlcy (1742-1814) began his new 
career before he settled down just south of Westminster bridge, with 
his wife as partner to ride and beat the drum, and later their son 
John as an addition to the growing company. On that site, to be 
known as Astley’s for more than a century, he combined horsemanship 
and acrobatics with clowning in the way that has won for him the 
title of “the father of the circus.” Yet it was not he who gave it its 
name, but Charles Hughes, a deserter from his company, who set up 
his rifling school at the other end of Westminster Bridge road. Each 
added a stage to his arena, Royal Amphitheatre of Arts becoming the 
name of A.stley*s and Royal Circus of Hughes’s— but with so little 
inkling of what was in store that ”Circusiana,” the printed coUec- 
rion of its melodramas, mentions only one hor.se. 

While Hughes introduced the new type of entertainment to Russia, 
Astlfv built amphitheatres in many English cities and also in Dublin. 
He owned another in Paris until the Revolution, when it came under 
tiu' control of Antoine Franconi (1738-1836) whose influence was so 
decisive that the ring everywhere would keep to his measurement — 
m. diameter — and showmen would long continue to live, l&e him, 


in a caravan. 

The 19 th Century. — ^Neither Franconi nor Astlcy rested content 
with trick riders, clowns and performing animals; both used stage and 
arena combined for spectacles which developed into the equestrian 
drama. In 1806 John Astley represented Mungo Park’s travels with 
*‘camcls and real horses,” and in 1810 introduced cavalry charges into 
“The Blood Red Knight,” by J. H. Amherst, which won an unprece- 
dented success. Under Andrew Ducrow (1793-1842), who began with 
Amherst’s ”The Battle of Waterloo” in 1824, A.stley’s amphitheatre en- 
joved such favour that its mark has been left on Victorian literature, 
notably The Old Curiosity Shop, The Newcotnes, The Ingoldsby Leg- 
ends and The Bon Gaultier Ballads, Napoleonic s|)ectacles at Fran- 
coni in Paris inspired Heinrich Heine’s moving account of the old 
guardsman who h^ been to see the circus version of Austerlitz, and 
no hiped play of the 19th centurv equalled the popularity of H. M. 
Milner's ’’Mazeppa,” as arranged for horses by Ducrow in 1831. 

Shakes)a‘are on horseback, opera on horseback and representations 
of the Crimean War were tried by William Cooke while manager of 
A.st1ey\s, liut these were only a minor event in the history of the largest 
of all circus families. Thomas Taplin Cooke (1782-1866) had 19 
children; they and their children linked themselves by marriage with 
circuses in all parts of the world. Their closest rivals in Great Britain 
midway through the 19th century were the Battys, Ginnetts and Fos- 
M*us; the Sangers came to the front in 1871 when they bought Astley ’s. 
St'vrniy Years a Showman, the autobiography of “Lord” George 
SaiiKiT (1827-1911), describes his unfailing enterprise in making the 
public “walk up,” more especially when he caused his own procesrion 
to cross London closely behind a column of troops escorting Queen 
Victoria. Wh^n “Sanger’s, late AstleyV* wm demolished in 1893 he 
.still as.serted his supremacy; he was responsible for the “Congrm of 
All Nations” before it was bought by P. T. Bamum, for Cbrutmas 
pantomimes which contained lions, tigers, zebras, elephants ^ hones, 
for mimic wars in China and the Sudan complete with gunboats that 
had hoofs showing below their waterlines, and for glittering parades 
in which cavalcades, bands and menageries preceded towering triumphal 
cars, called tableaus, of gold. 

Voyaging companies soon had to face local competition for South 
Africa was provided with circuses of its own by Frank FUl^, the P^g^B 
and the Boswells, while in Australia the Wirths not only triumphed 
on their own ground but took ship for Africa, South America and 
England. 

While there was a strong resemblance between all these shows of the 
EnRlish-speaking world, Paris developed a styk ” 

i'lrque d’Hiver and the Cirque d’Et6 (later the Thtttre Mangny), 
ilcscendanu of Antoine Franconi appealed to the world of 
Even ballerina piima donna found close rivals m the top-nattea, 
wasp-wabted icuyhres who demonstrated their 
Icole in a dare-devU style that sometimes proved fatal. Impressionist 
winters, noUbly Geornt Seurat and Henri de Toulous^ Lau^, 
iwred the MMimtw in Montmartre, wiieie doumesse and aatoottU were 
stars. . • . • 

.. Spain had few large circuses of its own apart 
ishi-d in Madrid, and delict in this form of “t“*^ent to ^ 
larly favoured travellingimows from abroad, more particularly tnose 
from France. “Circo’* often means variety under canvas. 


In Germany the first riiowman to become well known throughout 
the world was Ernst Renz < 1814-92), the son of acrobats. Scottish 
rope walkers brought him up, but it was as a horse trainer that he 
joined the Brilloff circus whi<± he directed until he founded a one- 
horse dreus of hb own with Gotthold Schumann as hb partner. In the 
z86os the Circus Renz was the most elaborate in exbtence ; it failed un- 
der Ernst’s son, Franz, and revived under Franz’s cousin, Robert, whose 
wife, Oceana, was said to be the loveliest woman ever to perform in 
the ring. Busch b the name of more Uian one circus family on the 
continent; Paul Busch was responsible for the stone amphitheatre in 
Berlin which bears their name. But it was the Schumanns who made 
their influence felt in most capitab. Gotthold’s son, Albert ( 1858-1939) , 
started hb training at the age of three and lived to be called (bv Sir 
Charles Cochran) “the outstanding horse trainer of our time.’’ In 
1885 he opened a little dreus at Malmd in Sweden whidh steadily 
grew in sbe on its European tours until it took over the Berlin head- 
quarters of Renz (which as the Circus Schumann made theatrical hb- 
tory under Max Reinhardt). Max, Albert’s brother, managed an 
American dreus on tour in India where he married Victoria Cole, the 
English rider, who bore Willie in the East Indies, Ernest in India and 
Oscar in Petrograd. Twelve years of absence cost him hb German 
nationality but by buying a house and land in Sweden he acquired 
Swedish. In 1914 hb company was at Berne. The tent poles had 
barely been raised when telegrams arrived from different countries, 
calling men to the colours. The staff of 150 included Austrians, English- 
men, Frenchmen, Germans, Russuns and Italians. Vy^ithout a sign of 
ill-feeling they left, group by group, while the performance was being 
given before five people. The Schumanns were stranded and had to 
sell their horses, but after two years in Switzerland they recruited a 
company of Swedes and Danes and travelled to Copenhagen, which 
became their headquarters. 

The 1920l and After. — ^During the 19208 there was an astonishing 
revival of the circus throughout Europe, in which the Schumanns played 
a leading part as horsemen. Where such animab as lions, tigers, bMis 
and sea lions, besides at least one sea elephant, were concern^, the 
Hagenbecks rivalled them closely. Gottfried Hagenbeck, a fishmonger 
of Hamburg, began by exhibiting scab in hb back yard. Hb son, 
Carl, who found^ the family circus in 1887, installed the zoo at SteU- 
ingen which showed how cages could be abolbhed. The custom of 
regularly including dreuses among London’s Chrblmas entertainments 
began when the RingUngs thought of coming from America at that 
time; when they changed their minds Bertram Milb put on a diow at 
Olympia in their place. When aU due credit has been paid to hb 
remarkable sense of showmanship, it must be recognbed that the 19208 
witnessed a veritable harvest of performing prodigies. Besides the 
Schumanns and the Hagenbecks, he drew on the talents of the Sangers 
and the Wirths. From France he brought riders of the historic Raney 
family to dbplay that legendary act of riding and tooling eight horses 
at once, called “Les Relab de Longjameau” though Ducrow invented 
it as “The Courier of St. Petersburg.” Fully to explain how excep- 
tional those years between the wars were, a detail^ account would 
have to be given of the juggling of Enrico Rastelli, the somersaults on 
the slack wire of Con Colleano and the feats of Alfred Codona, the 
trapezbt, and hb wife, Lilian Leitzel, who swung herself round and 
round scores of times while hanging by one hand until one night in 
Copenhagen the apparatus broke and she was killed. For humour at 
Olympia there were Charlie Rivel on the parallel bars in the garb of 
Charlie Chaplin and the water-spilling variations of the Bronetts, lead- 
ing up to the climax when the Schumanns packed the ring with troupe 
after troupe of liberty horses. Rival Chrbtmas shows were given at 
the Agricultural ball where Alfred Court, the most daring of all 
dompieurs, came one year from France with hb lions, tigers, beats, 
panthers and jaguars in a cage together. 

When the Nouveau Cirque, once the haunt of those memorabb 
clowns, the Yorkshire Foottit and the Negro Chocolat, was pulled 
down, and when the larxe Cirque de Parb vanished also, it seemed 
that Parb might be growing lukewarm, but the Fratellini, who might 
be called a dynasty of clowns, excited admiration and affection, first 
at the D’Hiver and then at the M6drano. German circuses prospered 
particularly whUe tenting for they visited towns starved of fun because 
too poor to make a music ball pay; in addition to many small or 
medium-sued shows there were two or three of the American size. 
Karl Krone, who came to Berlin in triumph in 1925, used three rings 
and two platforms. “The good Gleich,” as £. V. Lucas called him, 
pack^ two (later three) rings with dbphys of 200 horses and 14 de- 
l^ants. Hans Stosch-SiuTasani used one ring but concentrated more 
colour and movement into the space than had ever been known before 
and surrounded it with seats for 10,000 people. “Unprecedented” was 
the aim everywhere. Alfred SchneSder tamed 75 Bons and with them 
topped the bill at Olympia. 

The dSects of World War 11 on the dreus were curious. In 1040 
the difficulties were so great that those plucky showmen the Rosaira 
had a hard fight to survive. Then came a boom enjoyed by tdiy 
dreuses; afterward the leading place was taken by Chipperfidd’s. one 
of the oldest. In Germanv Krone was succeeded after hb death by 
hb daughter, Frieda, who herself trained dephants. The Hagenbecks 
still tented, but the most prominent name was that of Althoff, also a 
very old dreus family, who possessed two or three ebeuses of theb own 
and were represented by rdations in the tents of many olhers. Every- 
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where in the 1950s the public welcomed the show and in London there 
were rings each Christmas at Olympia, Earl’s Court and Harringay ; but 
the skill displayed rarely reached the high standards set by the astonish- 
ing 1 930s. 

Bibliography. — ^J. C. Cross, Circusiana, 3 vol. (London, 1809) ; The 
Memoirs of J, Decastro Accompanied by ,, , the Life of ,, , Philip 
Astley (London, 1834) ; C. W. Montague, Recollections of an Eques- 
trian Manager (London, Edinburgh, 1881); J. Luntlcy (ed.), The 
Public Life of W. F. Wallelt, the Queen* s Jester: an Autobiography 
(London, 1870) ; G. Wirth, Round the World With a Circus (Mel- 
bourne, 1925) ; George Sanger, Seventy Years a Showman (London, 
New York, 1936) ; Thomas “Whimsical” Walker, From Sawdust to 
Windsor Castle (I^ondon, 1933) ; M. Willson Dbher, Greatest Show on 
Earth (London, Toronto, ; J. C. Delannoy, BibUographie 

francaise du cirque (Paris, 1944) ; ^L Thtord, La MerveiUeux Histoire 
dn Cirque (Paris, 194Q) : Alfred Court, Wild Circus Animals (London, 
1954). (M. W. D.) 


UNITED STATES 


The American circus is a spectacular form of entertainment, nomadic 
in character, presenting its exhibitions in tents (rarely in buildings) and 
moving its performers, staff, working crew, animals and all parapher- 
nalia on its own railway cars ; or, in the case of a few small shows, by 
horse-drawn wagons, motor trucks or river boats. It comprises, physi- 
cally, in the order met with from the approach (front) ; refreshment 
booths (candy stands); ticket and office wagons; one or more side 
shows (kid shows) containing human and animal oddities; the big 
show main entrance (front door) ; the canopied way (marquee) leading 
to the menagerie; the menagerie tent exhibiting animals caged and in 
corrals; the elephant line-up and refreshment stands; the canvas- 
walled passage (connection) leading from the menagerie to the main- 
tent (big top) ; the rear entrance (back door) to the main tent, opening 
on a compound (back yard) in which are located performers* dressing 
tents, properties, property and wardrobe trucks, vehicles used in pageant 
(the spec) and other equipment essential to the production. 

Early American Circus. — During colonial days several English 
showmen brought small troupes to the United States. Among the first 
was Ricketts* circus which exhibited in the Greenwich theatre near the 
Battery, New York, in 1795. Probably the first American-born show- 
man of note was Rufus Welch, who in 1818 managed a wagon show 
and later directed larger outfits. In Nov. 1826 the Mt. Pitt circus 
opened on Broome street, New York, in a building seating 3,500 persons, 
said at that time to be the largest place of amu.scment in America. 
Early circuses, but subsequent to the foregoing, were those of “Old” 
John Robinson, Dick Sands and Van Amburgh, the two last named 
making European tours in the 1840s. 

Notable among American tent showmen may be named L. B. Lent, 
Adam Forepaugh, Dan Rice, the Sells brothers, W. C. Coup, P. T. 
Bamum, James A. Bailey and the Ringling brothers. Lent’s historic 
New York circus playM winter engagements in 14th street opposite the 
old Academy of Music, and toured under canvas during the summer 
months of the 1860s and early X870S, his being the first show of rize 
to travel by rail. Forepaugh was one of the tent world’s most pic- 
turesque characters and the reputed precursor of the modern beauty 
contests. In 1880 he offered a prize for America’s most beautiful 
woman, resulting in the selection of Louise Montague who thereafter 
rode in his street parade as “the $10,000 beauty.” 

Rke was the most famous of American clowns (who were originally 


pantomimists), and operator of boat shows on the Missiarippi. The 
Sdb brothers, Ephraim, Allen, Lewis and Peter, in 1872 founded the 
show bearing their name, giving distinct impetus to the “brother idea” 
in the circus world. Coup, a remarkable organizer who, in 1869, pro- 
iected the largest circus known up to that time, originated performances 
in two rings, and assisted by Dan Costello persuaded P. T. Bamum to 
enter the circus field. Barnum, in hb 60th year, brought his interna- 
tionally advertised name and ability as a proprietor of museums, im- 
presario, lecturer and author to the tent show world, thereby giving 
it incalculable publicity and advancement. Bailey, generally acknowl- 
edged to have been the master showman, introduced a third ring and 
devised intervening stages. Brillbnt alike as an organber, originator 
and financbl genius, he directed superb productions throughout America 
and toured European countries at the head of the largest circus ever 
sent across the Atlantic. 

The Ringling brothers, August G., Otto, Albert, Alfred T., Charles, 
Henry and John, were remarkable for their individual ability to direct 
separate departments of their show. Beginning in 1882 the Ringlings 
brought the show bearing their name to a sbe equalling that of the 
brgest. Upon the death of Bailey they in 1907 purchased the Barnum 
and Bailey “Greatest Show on Earth,” but conducted it as a separate 
institution until 1919 when they combined it with that bearing their 
name. The consolidation was directed by John Ringling, until hb death 
in 1936. 

The Modem Circus. — ^Unlike European circuses, the modem 
American circus selb a ticket which includes admission to both me- 
nagerie and dreus performance. The big show program appeals largely 
to the eye, since the greater .size of the modern main tent has rendered 
impossible a continuance of the talking clown and like audible featuroi 
of the former one-ring circus. 

The feats of human equestrians, aerialbts, gymnasts, acrobats and 


clowns, interspersed with a number of trained Jungle beasb and 
domestic animals, are presented in ground rings, on ground platforms 
(stages), from aerul apparatus and from steel arenas so dbtributed as 
to be enclosed within or above the confines of an oval courseway (hip. 
podrome track) with the spectators seated in chairs (grandstand) am) 
on bleachers (the blues) in such manner as to surround practically 
entire area of action. 

An average of 30 different tent shows (the brgest requiring approxi- 
mately too railway cars to transport it and the smallest using but » 
single car) tour more or less extensively through the United States each 
year. The touring season usually begins in April or May and continues 
into November. The intervening time b spent in winter quarters. 

The biggest of the circuses, Ringling Bros, and Barnum & Bailey 
makes its springtime debut in Madbon Square Garden in New York 
city, and then plays a short engagement In a similar building in Bos- 
ton. Thereafter it tours under canvas. There are not many circuses 
travelling by rail ; most of the smaller ones are motorbed, travelling Uie 
highways of the country much the same as their ancestors, the wagon 
or “mud” shows, did a century before. (E. P. N.; E. C. M.) 

CIRENCESTER, a market town and urban district in the 
Cirencester and Tewkesbury parliamentary division of Gloucester- 
shire, Eng., 17 mi. S.E. of Gloucester by road. Pop. of urban dis- 
trict (1951) 11,188. Area 9.1 sq.mi. Lying on the Churn river 
and at the edge of the Cotswolds, Cirencester is a hunting and an 
agricultural centre with twice-weekly markets and factories for 
agricultural equipment. It has many fine gray stone houses, built 
by rich wool merchants, and a magnificent parbh church of St. John 
Baptbt, dating from Norman times but mainly Perpendicular, witi|i 
bells cast in Queen Anne’s reign. The grammar school was foundii' 
in 1460. 

The town occupies the site of the Romano-Britbh Corinium Dohu- 
norum, built at the junction of Fosse way, Ermine street and Aktnian 
street. Remains of an amphitheatre arc preserved near Querns hill 
but most of the Roman objects that have been found are housed in 
the Corinium museum (1938). After the battle of aj>. 628, Cirencester 
was rebuilt by the Saxons, slightly northwest of the old city, ami 
later became a royal demesne. William the Conqueror granted the 
manor to William Fitzo.sbern who began building a castle which was 
razed to the ground under Stephen. A college of prebendaries, fuunrled 
in Egbert’s reign, was reconstructed by Henry I in 1117 as an 
Augustinian foundation. Henry H leased the manor to the abbot. 
In 1215 and 1253 the abbot obtained charters for fairs to be held 
during the octaves of All Saints and St. Thomas the Martyr ; the wool 
trade gave these great importance — Camden records Cirence.ster ii.s 
having “the greatest market for wool in England.” In the 14th 
century the citizens rebelled against the abbot’s authority and in 
1403 Henry IV, as a reward for their help against the carls of Kent 
and Salisbury, granted them a guild merchant, but the abbot Kof 
thb revoked by Henry V. Cirencester became a parliamentary borough 
in 1572, returning two members, but was deprived of separate repre- 
sentation in 1885. The abbey was destroyed at the Dissolution and 
an Elizabethan mansion (Abbey house) built on the site by Richard 
Master. Cirencester house was built at the same time by Sir John 
Danvers and in 1690 it became the home of the Bathurst family; 
it was rebuilt by the first earl Bathurst in 1718 and stands in a large 
park south of which is the Royal Agricultural college (Incorporated 
1845). In 1790 the Thames-Sevem canal was extended to the town 
but was abandoned in 1911. 

CIRE PERDUE: see Sculpture TfeCHNiguE; Casting and 
Finishing, 

CIRILLO, DOMENICO (i739-i799)» Italian physician, 
botanist and revolutionist, was appointed as a young man lo a 
botanical professorship and later travelled to France and England, 
where he was elected a fellow of the Royal society. On his return to 
Naples he was appointed successively to the chairs of practical and 
theoretical medicine. He wrote voluminously on scientific subjects, 
particularly botany, on which his most important work was Funda- 
menta botanica sive PkUosophiae botamcae explkatio. On establish 
ment of the Parthenopean republic in Naples, (!irillo became president 
of the legislative commissioD. When the town surrendered to Fabriziu 
Cardinal Ruffo, the vengeance of the royalists was wreaked upon 
Cirillo, and despite Lady Hamilton’s intercession. Nelson had him 
hangecl Oct. 29, 1799. , 

See L. Conforti, Napoli net lygg (Naples, 1889) ; C. Giglioli, Naples 
in tygg (1903) ; C. Tivaroni, Vltalia durante U domMo francesr, 
vol. ii. 

CIRQUE, a French word used to denote a semicircidar 
amphitheatre, with precipitous walls, at the head of a valley in a 
glaciated mountain region (I-at., circus, ring), generally resulting 
from basal sapping and erosion beneath the ^rgsehrund of a gla- 
cier. The bergsehrund is a large crevasse, in the form of a grea 
sjmimetrical arc, parallel to the head of the niv^ (see Glacier) ; 
lies at a short distance from the e^sed rock surface and sep- 
arates the stationary from the moving icc, and in early summer, 
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1. Whale barnacle, Coronula diadtma (ruhorder Balanomorpha) with 
portion of whale skin to which It was attached. To the CoronuJa In 
turn are attached two fleshy stalked barnacles, Conchoderma 
auritiim (subojder Lepadomorpha) ; their speciflo name Is derived 
from the two processes arising either side of the orifice in which the 
cirri can be seen. In Conchoderma the typical calcareous plates are 
,''**tlglal. Coronula diadema at times is also called "whale 
louse*' (q.v.). This species, so far as known, occurs only on humpback 
whales (Megaptera) and so Is widely distributed in the north Atlantic 
■nd Pacific, with records also from Chile, Tonga and New Zealand. 
Specimen photographed is natural size, but the species attains a 
diameter of V /2 in. Conchoderma auritum seems to have much the 
■ame distribution, though not necessarily always attaohed to Coronula, 
■s some specimens, unlike the whale barnacle, are known from ships' 
bottoms and iron buoys 

•• Turtle barnacle, Chetonibia testudinaria (suborder Balanomorpha), 
from loggerhead turtle. Dry Tortugas, Florida. This barnacle is widely 


VARIOUS BARNACLES (Clrripedla, Order Thoracica) 


pfcifio Atlantic as 

well as Pacific. The specimen figured is natural size, but the species 
grows half again as large in the eastern tropical Pacific 

3. Heavy myine growth, in considerable part barnacles (chiefly Balanua 

species), on propeller and struts of vessel ^ oaianus 

4. Qoose barnacle, Lepaa anatifera (suborder Leoadomornhjii «•. 

trrVri :s,:t % 

S «m.. “I* ’"® *.* '■•"Bln, up to 2 and 

3 time, that of thoia ihown, with ,talk, hor, vary ihort but In tom. 

ir.. i:ci:zorii^"!! ".i'" ^ 



CIRRIPEDIA— CISSEY 


when the glacier coinmences to move, it opens and exposes the 
rock at its base to diurnal changes of temperature. Frost action 
then causes rapid disintegration downward at its base and back- 
ward upon such part of the rock surface as is exposed in the 
hergsehrund beneath the stationary ice, thus producing the char- 
adcristic form of the cirque. The formation of cirques has 
j)Iayed an important part in the development of the scenery of 
glaciated mountain tracts. Aretes (sharp ridges) are formed by 
(he intersection of two cirques, and pyramidlike peaks such as 
(he Matterhorn and Snowdon are remnants left by the recession 
of three or more cirques. Cirques frequently contain lakes, for, 
owing to the action of the bergsehrund, the floor slopes toward 
the mountain mass. W. D. Johnston {Journ. oj GeoL vol xii p. 
5()y) first recognized the processes giving rise to cirque forma- 
tion by actually descending a bergsehrund on the Mount Lyell 
placicr. Hollows of similar shape to cirques occur in limestone 
lotions which may not have been glaciated. Tliese are formed 
l)V aqueous solution and are not true cirques. 

CIRRIPEDIA, a subclass of the Crustacea compris- 
ing the barnacles and acorn shells and certain parasitic forms 
rolaled to them. All Cirripedes are completely sedentary in the 
adult state and with the loss of the power of locomotion they 
ha\'e become so modified as to show, at first sight, little trace of 
rcMinblance to the more ordinary Crustacea. 

T!ie common goose barnacle, Lepas anatifera, is found adhering 
to the bottom of ships and to floating timber. It has a fleshy 
fixed at one end to the supporting object and having at 
t!ir other end a shell of five separate plates enclosing the body 
< f the animal. The stalk is formed from the front part of the 
hrud, and the body, when exposed by opening the shell, is seen 
.0 be bent nearly at right angles to it. Embedded in the cement 
whiih fastens (he end of the stalk to the support may be found 
ihc remains of the antcnnules which served for the attachment 
of ihe larva. The antennae arc wanting, but within the shell the 
mouth is surrounded by mandibles, maxillulac and maxillae, and 
iliisc are followed by six pairs of long, curled, two-branched 
aj'pendages fringed with hairs. These appendages can be pro- 
iiuded from the slitlike opening of the shell, fonning a kind of 
(lifting net for the capture of minute floating particles of food. 
The acorn shells which are abundant in most seas attached to 
rocks in shallow W’ater, differ from the goose barnacle and its 
illiis in having no peduncle. ITie shell is conical, cemented 
«!irt*rtly to the rock, and has an opening at the top closed by four 
movable valves. The shell has a more or less perfect radial sym- 
metry. Barnacles are important ship fouling organisms, which 
^ii.iy impede the speed of a ship by 50%, delaying voyages, 
iiK leasing fuel consumption, the wear and tear on machinery 
.nul frequent loss of time in docking to remove offending growths. 
1'. has been estimated (1927) (hat the annual cost of fouling was 
>ioo.ooo,ooo. The fleshy parts of the largest barnacle arc rd- 
i^lu'd in Chile, where Balanus psiitacus grows to imposing size, 9 
in in height by 3 in. in diameter; other large balanoids arc 
f.iien by the aborigines on the northwest coast of America. In 
.l ipan smaller species are cultivated on dumps of bamboo set 
alonjr shore. At intervals of three months (he attached bamades 
‘ire heaten off for use as manure. 

Allied to the more normal Cirripedia just described arc a num- 
of more degenerate and, for the most part, parasitic forms, 
^hc most degenerate are the members of the order Rhizocephala, 
nf wliich the genus Saccidtna, a common parasite of crabs, is a 
familiar example. It has a simple saclike body attached under the 
ahd(Mnen of the crab by a short stalk from which rootlike 
prntesscs ramify throqghout the internal organs of the host. The 
I'f’fly is enveloped by a fleshy mantle with a small opening and is 
'viilmut appendages, mouth or alimentary canal, the only organs 
"hich arc well developed being those of the reproductive system. 
TlitTc is no trace of Arthropodous structure and only the larval 
^‘‘volopment allows Sacetdina to be referred to the Cirripedia. For 
1 ^ 1 ^’ t ffect of SaccuHna on its host, see Sex. Largest of the Rhizo- 
^^■■phala is Briarosaccus caUosits found living on a lithodid crab 
takfn from more than 250 fathoms off the southeastern United 
This huge, tumourlike parasite is nearly 4 in. long, more 
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than 2 in. high, and in. thick. 

Unlike the majority of Crustacea and, indeed, of Arthropoda 
in genera], the Cirripedia are nearly all hermaphrodite, but in a 
few species dwarf and degenerate male individuals arc found 
attached at, or within, the opening of the shell of the normal indi- 
viduals. The latter may be, as usual, hermaphrodites, in which 
case the males were termed by Darwin “complcmental males’’ 
but in a few instances the large individuals are purely female 
and the separation of the sexes is complete. It was demonstrated 
(1942) in the Rhizoccphalan Peltogaster paguri that the cypris 
larvae attaching within the mantle cavity of young Peltogasters 
become masculinized to serve as functional males. 

Most Cirripedes are hatched from the egg in the nauplius stage, 
but the earliest larvae arc characterized by the development of 
spines and processes from the body and in some oceanic species 
these spines are of relatively enormous length. At a later stage 
the larva is enclosed in a bivalve shell superficially resembling that 
of an Ostracod and on this account it is known as the **cypris” 
stage. Like the nauplius stages the cypris swims freely but ulti- 
mately it attaches itself by the antennules, which are provided 
with glands producing an adhesive secretion. The shell is cast 
off, leaving a membranous mantle within which calcareous plates 
appear, at first, apparently, always five in number. 

The Cirripedia are almost exclusively marine animals, only one 
or two species penetrating a little way into estuaries and the like. 
Certain species attach themselves to whales, marine turtles, or 
the larger Crustacea, and truly parasitic forms are found on 
Echinoderms and Crustacea. The earliest fossils definitely re- 
ferable to the Cirripedia occur in the Rhaetic formation and 
belong to the Lepadomorpha. 

Though complicated by the obscure rdationship of parasitic 
forms to more normal Cirripedes, the classification generally 
adopted is as follows: 

Order Tkoracka, with six pairs of thoracic appendages, divided 
into four suborders: Lepadomorpha^ the stalked barnacles (Lepas, 
Scalpellum, MUella); Verrucomorpha, asymmetrical sessile forms 
(Verruca), Brachylcpadomorpha (sessile, fossil only, Pycnokpas, 
Brachylepas); Bidanomorphaj the sessile acorn shells and rock 
barnacles (Balanus, Chthamalus, Coronula, Chelonihia), 

Order Acrothoradca, somewhat degenerate forms with fewer 
thoracic appendages, boring in shells and corals (Alcippe). 

Order Ascotkoracica, six pairs of thoracic appendages, only 
Cirripedc with definite, at times segmented, abdomen, parasitic 
on Coelenterates and Echmoderms; affinities obscure (Laura, 
Dendrogaster), 

Order Apoda, no thoracic limbs, only known specimen de- 
scribed by Darwin; from mantle cavity of another Cirripede 
(Protcolepas), 

Order Rhizocephala, degenerate parasites of Decapod Crustacea, 
only Cirripedes without any alimentary canal; no trace of seg- 
mentation in adult, wholly without appendages (Sacculina, Pelto^ 
gaster), (See Acorn Shells; Barnacle; Crustacea.) 

(W. T. C.; W. L. St.) 

CIRTA: see Constantine, Algeria. 

CISCO, a city of Eastland county, Texas, U.S., 108 mi. W. by 
S. of Ft. Worth on federal highways 80 and 283, and served by 
the Missouri-Kansas-Tcxas and the Texas and Pacific railways. 
Pop. (1950) 5>230. It is in a gas and oil region ; has several manu- 
facturing Industrie.*; and is an important market for horses, 
fruits, cattle, corn, wheat, peanuts, |)oultry and other agricultural 
products. Just north of the city is Lake Cisco and Williamson 
dam, and just below it is an immense concrete swimming pool. 
Cisco was founded in May 1881 and was incun>orated in 1883. 
It was named after John W. Cisco, banker and director of the 
Texas Central railway. 

CISSEY. ERNEST LOUIS OCTAVE COURTOT DE 

(1810-1882), French general, was bom at Paris on Sept. 23, 
1810, and after passing through St. Cyr, entered the army in 
1832. He served in Algeria and in the Crimean War, and became 
general of division in 1862. When the Franco-Gcrman War broke 
out in 1870, de Cissey was given a divisional command in the army 
of the Rhine, and he was included in the surrender of Bazaine’s 
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army at Metz. He held a command in the army engaged in the 
suppression of the Commune. From July 1871 de Cissey sat as 
a de])uty, and he had already become minister of war. He oc- 
cupied this post several times during the critical period of the 
reorganization of the French army. In 1880 he was accused of 
treasonable relations with a German agent, but was exonerated 
by a court of inquiry. He died on June 15, 1882 in Paris. 

CISSOID ; see Curves, Special. 

CIS-SUTLEJ STATES. Former name for part of south 
Punjab. Sikh chiefs south of the Sutlej passed under British pro- 
tection in iSdQ, and the name was applied to the country south of 
the Sutlej and north of the Delhi territory. Before 1846 the 
greater part was independent, the chiefs being subject merely to 
control from the agent of the governor-general for the Cis-Sutlej 
states at Umballa. After the first Sikh War the full administration 
of the territory became vested in this officer. In 1849 the Punjab 
was annexed and the Cis-Sutlej States commi.s.sioner.ship, com- 
prising Ambala, Ferozepore, Ludhiana, Thanesar and Simla di^ 
tricts, was incorporated with the new province. The name con- 
tinued to be used until 1862, when, Ferozepore having been trans- 
ferred to the Lahore division, and a part of Thanesar to the Delhi 
division, it became obsolete. 

CIST, in Greek archaeology, a wicker-work receptacle used in 
the Eleusinian and other mysteries to carry the sacred vessels; 
and also, in prehistoric archaeology, a coffin formed of flat stones 
placed edgeways with another flat stone for a cover. Cist-burial 
was probably introduced into the British Isles by the Beaker-folk 
about 1800 B.C., but lasted in some parts down to the present era. 
The cist was generally, but not always covered by a round barrow 
or cairn. 

CISTERCIANS, otherwise Grey or White Monks (from the 
colour of the habit, over which is worn a black scapular or apron). 
In iog8 St. Robert, born of a noble family in Champagne, at 
first a Benedictine monk, and then abbot of certain hermits set- 
tled at Molesme near Ch^tillon, being dissatisfied with the manner 
of life and observance there, migrated with twenty of the monks 
to a swampy place called Citeaux in the dioce.se of Chalons, not 
far from Dijon. Count Odo of Burgundy here built them a mon- 
astery, and they began to live a life of strict observance according 
to the letter of St. Benedict’s rule. In the following year Rob- 
ert was compelled by papal authority to return to Molesme, and 
Allx’ric .succeeded him as abbot of Citeaux and held the office till 
his death in nog, when the Englishman St. Stephen Harding be- 
came abbot, until 1134. In 1112, however, St. Bernard and thirty 
others offered themselves to the monastery, and a rapid and 
wonderful development at once set in. The next three years 
witnessed the foundation of the four great “daughter-houses of 
Citeaux”— La Ferte, Pontigny, Clairvaux and Morimond. With 
Clairvaux Bernard’s work is specially associated. At Stephen’s 
death there were over 30 Cistercian houses; at Bernard’s (1154) 
over 280; and by the end of the century over 500; and the Cis- 
tercian influence in the Church more than kept pace with this 
material cxpan.sion, so that St. Bernard saw one of his monks 
ascend the papal chair as Eugenius 111 . 

The Cistercians rejected alike all mitigations and all develop- 
ments of St. Benedict’s rule, and tried to reproduce the life exactly 
as it had been in his time; indeed in various points they wait 
beyond it in austerity. The most striking feature in the reform 
was the return to manual labour, and especially to field-work, 
which became a special characteristic of Cistercian life. In order 
to make time for this work they cut away the accretions to the 
divine office which had been steadily growing during three cen- 
turies, and in Cluny and the other Black Monk monasteries had 
come to exceed greatly in length the regular canonical office. 

It was as agriculturists and horse and cattle breeders that, after 
the first blush of their success and before a century had passed, 
the Cistercians exercised their chief influence on the progress of 
civilization in the later middle ages: they were the great farmers 
of those days, and many of the improvements in the various farm- 
ing operations were introduced and propagated by them; it is from 
this point of view that the importance of their extension in north- 
ern Europe is to be estimated. They depended for their income 


wholly on the land. This developed an organized system for 
selling their farfn produce, cattle and horses, and notably contrib. 
uted to the commercial progress of the countries of western 
Europe. Thus by the middle of the 13th century the export of 
wool by the English Cistercians had become a feature in tl^ com- 
merce of the country. Farming operations on so extensive a scale 
could not be carried out by the monks alone, whose choir and 
religious duties took up a considerable portion of their time; 
and so from the beginning the system of lay brothers was intro^ 
duced on a large scale. The lay brothers were recruited from the 
peasantry and were simple uneducated men, whose function con- 
sisted in carrying out the various field-works and plying all sorts 
of useful trades; they formed a body of men who lived alongside 
of the choir monks, but separate from them, not taking part in 
the canonical office, but having their own fixed round of prayer 
and religious exercises. A lay brother was never ordained, and 
never held any office of superiority. It was by this system of 
lay brothers that the Cistercians were able to play their distinc- 
tive part in the progress of European civilization. But it often 
happened that the number of lay brothers became excessive and 
out of proportion to the resources of the monasteries, there being 
sometimes as many as 200, or even 300, in a single abbey. On 
the other hand, at any rate in some countries, the system of lay 
brothers in course of time worked itself out; thus in England 
by the close of the 14th century it had shrunk to relatively small 
proportions, and in the 15th century the regime of the English 
Cistercian houses tended to approximate more and more to that 
of the Black Monks. 

For a hundred years, till the first quarter of the 13th century, 
the Cistercians supplanted Cluny as the most powerful order and 
the chief religious influence in western Europe. But then in turn 
their influence began to wane, chiefly, no doubt, because of the 
rise of the mendicant orders, who ministered more directly to the 
needs and ideas of the new age. But some of the reasons of 
Cistercian decline were internal. In the first place, there 
the permanent difficulty of maintaining in its first fervour a 
body embracing hundreds of monasteries and thousands of monks, 
spread all over Europe; and as the Cistercian very raison d'etre 
consisted in its being a “reform,” a return to primitive monachi.sm, 
with its field-work and severe simplicity, siny failures to live up 
to the ideal proposed worked more disastrously among C'istercinns 
than among mere Benedictines, who were intended to live a life 
of self-denial, but not of great austerity. Relaxations were grad- 
ually introduced in regard to diet and to simplicity of life, and 
also in regard to the sources of income, rents and tolls being ad- 
mitted and benefices incorporated, as was done among the Bene- 
dictines; the farming operations tended to produce a commercial 
spirit; wealth and splendour invaded many of the monasteries, 
and the choir monks abandoned field-work. 

The later history of the Cistercians is largely one of attempted 
revivals and reforms. The general chapter for long battled bravely 
against the invasion of relaxations and abuses. In 1335 Benedict 
Xll., himself a Cistercian, promulgated a series of regulations to 
restore the primitive spirit of the order, and in the 1 5th century 
various popes endeavoured to promote reforms. All these efforts 
at a reform of the great body of the order proved unavailing; but 
local reforms, producing various semi-independent offshoots and 
congregations, were successfully carried out in many parts in the 
course of the isth and i6th centuries. In the 17th another great 
effort at a general reform was made, promoted by the pope and 
the king of France; the general chafer elected Richelieu (com- 
mendatory) abbot of Citeaux, thinking he would protect them 
from the threatened reform. 

In this they were disappointed, for he threw himself wholly on 
the side of reform. So great, however, was the resistance, and 
so serious the disturbances that ensued, that the attempt to re- 
form Citeaux itself and the general body of the houses had aga^ 
to be abandoned, and only local projects of reform could m 
carried out. . 

The Reformation, the ecclesiastical policy of Joseph ^ , 
French Revolution, and the revolutions of the XQth centutyi J 
most wholly destroyed the Cisterdaiis; but some survived* an 
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after the beginning of the last half of the 19th century there was 
a considerable recovery. 

In 1933 there y^ere 9 congregations of Cistercians with 37 
monasteries^ a provostship and many residences. The order num- 
bered about 1,000 members, of whom about 700 were priests. 
The general of the order resides in Rome. 

In 1930 the Cistercians made a foundation at Spring Bank, 
Wis. Prior to this the order had been represented in the United 
States by the Strict Observance or Trappists (g.v.). 

Accounts of the beginnings of the Cistercians and of the primitive 
life and spirit will be found in the lives of St. Bernard, the best 
whereof is that of Abb6 E. Vacandard (1895); also in the Life of 
St. Stephen Harding, in the hnghsh Saints. See also Henry Collins 
(one of the Oxford Movement, who became a Cistercian), Spirit and 
Mission of the CisUrcian Order (1866). Useful sketches, with references 
u» the literature, will be found in the CathoUc Encyclopaedia, art 
••Cistercians”; Herzog-Hauck, Realencyklopadie, “Cistercienser” ; and 
Hfiinbucher, Orden und Kongregationen (1933), i. 846. On the 
Knplish houses, see F. A. Gasquet*s English Monastic IJfe: and on 
the Cistercian polity, see the same writer’s “Sketch of Monastic Con- 
stitutional History.” prefixed to Eng. tr. of Montalcmbert’s Monks 
of the West (1895). 

CISTUS, a genus of the family Cistaccae. The members of 
the family live in dry, sunny places, especially on a sandy or 
chalky soil. 

There arc 20 species in the Mediterranean region; many are 
rulii\'ated ornamental shrubs, in English-speaking countries com- 
monly called rock-rose. 

C. vtllosus and C. ladaniferus yield the resin ladanum, which is 
not to be confused with the hypnotic laudanum. 

CITADEL, a municipal fortress. The beginnings of the cita- 
del are remote. At Tanis in Egypt there is a very ancient ex- 
ample; roughly quadrangular, it was built to command a stream 
and the adjacent ground. 

During the 12th dynasty of the first Theban empire a most 
formidable citadel was evolved, typified at Semneh, where a 
l(»\v wall of first defense rises upon a platform; the citadel proper 
is a scries of crenelated buttress-redoubts projecting at short 
intervals from a high, rectangular wall, with an additional highly 
frirtified projection at one comer; scaling would have been im- 
possible without fatal casualties. 

Ancient Greek citadels were usually of Cyclopean construction 
(sec (\cLOPAEAN Masonry) but that of Tiryns (q.v.) has upper 
vi.'ills of brick. It contains the king's palace, a fact which does not 
rluinge its role as the true municipal fortress but which points to 
the origin of the municipality itself. The amalgamation of several 
hamlets into a polis or city, very frequently depended upon the 
existence of an acron, or height, which might be fortified and 
which became a storehouse of provisions and ammunition as well 
as the shrine of the god, the home of the king and the refuge of 
the [K^oplc. 

Just as the acropolis of Athens or the walled hill of the temple 
of Solomon in Jerusalem were vital municipal influences, so the 
ca[)itol was the consolidating and protecting factor in Rome. But 
the citadel of Roman cities in general was less important than 
those of Greece. In strong countries not contiguous upon others 
of the same status citadels arc rare because they are unnecessary. 
The Roman castella covered Europe and a part of Asia and Africa 
at one time; they were military centres around which a town 
|nipht group itself, but they were never, in their beginnings, an 
integral element of normal municipal life. They existed for the 
Ptnpire and for themselves, and the fact that they protected munici- 
palities was incidental. 

^ftcr Rome, here and there, the citadel recovered its impor- 
tance. The growth of feudalism meant the decline of the free, or 
nominally free, city. It should not be said, however, that in feudal 
Ijme.s citadels ceased to be built ; sometimes the right of fortifica- 
lion was granted by a lord and sometimes it was acquired by arms; 
the lord’s castle might be a true citadel, or a new one might be 
greeted by the city-Statc. As a type of architecture distinguished 
bom the castle, the modern citadel is generally said to date from 
*5(>8. when the duke of Alva built one to dominate Antwerp. But 
rapid multiplication of small States in the late middle ages 
the cita^ common in Europe. 


See Castle; Bibliography; Fqriifxcatxdn; Daremberg and Saglio, 
Dkt. ant. class., *'Acropole” ; Flanat, Bnc. archil., *‘Citadelle”; C. Enhut, 
Man.archiol.fr. 

CITATION, in law, a summons to appear, answering to a writ 
of summons at common layr, and it is now in English probate 
practice an instrument issuing from the principal probate registry, 
chiefly used when a person, having the superior right to take a 
grant, delays or declines to do so, and another, having an inferior 
right, desires to obtain a grant; the party having the prior right 
is cited to appear and either to renounce the grant or ^ow cause 
why it should not be decreed to the citator. In divorce practice, 
when a petitioner has filed his petition and affidavit, he extracts 
a citation; i.e., a command drawn in the name of the sovereign 
and signed by one of the registrars of the court, calling upon the 
alleged offender to appear and make answer to the petition. In 
Scots law, citation is the judicial notice served upon a person 
convening him to court as a party litigant, a witness, a haver of 
documents, or a juror. Citation, as a legal term, is used in the 
United States to show a reference to a particular law, decision or 
treatise which tends to support the proposition advanced in a 
brief or argument. In such cases the volume, section or page, or 
all, is indicated. 

Citation is also a military term denoting special mention for 
gallantry in action of a military unit, or of an individual under 
arms. In most nations the Citation is issued by some general 
officers in charge of a division or brigade, or is published by the 
War Department. It frequently appears in the General Orders of 
a military command, outlining the heroic action of those con- 
cerned. In the United States military forces the individual cited 
is given a silver star in recognition of his service. The fowragbro 
or citation cord is given by France to members of a unit receiv- 
ing such an award. In the British and U.S. military forces, this 
fourraghre is not given but units having received it from the 
French or other governments are allowed to wear it. A typical 
General Order issued by the military command of the United 
States was published in General Order on July 9, 1918 (General 
Order 1x2) by the commander of the American forces, General 
John J. Pershing, citing the heroic action of the First and Second 
Divisions. 

CITEAUX9 a village of eastern France, in the department 
of Cote d'Or, 16 mi. S.S.E. of Dijon. It is celebrated for the 
great abbey founded by Robert, abbot of Molesme, in 1098, 
which became the headquarters of the Cistercian order. The 
buildings which remain date chiefly from the i8th century. 

CITl^RON, now called from its pine forests Elatea, a 
mountain range (4,872 ft.), separating Boeotia from Megaris and 
Attica. Its west end reaches the Corinthian Gulf; eastward it 
is separated from Mount Fames by the pass through Panactum 
and Phyle. It was famous in Greek mythology. Here Actaeon 
was changed into a stag, Pentheus was tom to pieces by the 
Bacchantes and the infant Oedipus was exposed. It was the scene 
of the mystic rites of Dionysus, and the festival of the Daedala 
in honour of Hera. The carriage-road from Athens to Thebes 
traverses the picturesque pass of Dryoscephalae (*'Oak-heads"), 
guarded on the Attic side by the ruined fortress of Ghyphto- 
kastro (“Gipsy Castle”). Plataea is situated on the north slope, 
and the strategy of the little of 479 b.c. was considerably affected 
by the necessity for the Greeks to keep open the passes {see 
I^taea), of Dryoscephalae, and the roads farther west from 
Plataea to Athens and to Megara. 

CITHARA, one of the most ancient stringed instruments, 
may be traced back to 1700 b.c. among the Semitic races, in 
Egypt, Assyria, Asia Minor, Greece and the Roman empire, 
whence the use of it spread over Europe. Having as its leading 
feature a sound-box or sound-chest which consisted of two reso- 
nating tables, either flat or delicately arched, connected by ribs or 
sides of equal width, the cithara may be regarded as an attempt 
to improve upon the lyre (9.V.), while retaining some of ke 
features. 

The strings, var3dng in number from four to 20 and hade of 
gut, hemp or silk, were vibrated by means of the fingers or of a 
plectrum, according to the requiremoita of the music and the 
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different quality of tone desired. Like the l3rre the cithara was 
made in many sizes, according to the pitch required and the use 
to which the instrument was to be put. It was in Greece the in- 
strument alike of the professional singer or citharoedus 
and, of the instrumentalist or citharista {KiBapiar/is)f and thus 
served the double purpose of (i) accompanying the voice (a use 
placed by the Greeks far above mere instrumental music) in epic 
recitations and rhapsodies, in odes and lyric songs; and (2) of 
accompanying the dance. It was also used for playing solos at 
the national games, at receptions and at trials of skill. 

From the cithara by successive stages was evolved the guitar. 
The first of these steps produced the rotta, by the construc- 
tion of body, arms and transverse bar in one piece. The addition 
of a finger board, stretching like a short neck from body to trans- 
verse bar, leaving on each side of the finger board space for the 
hand to pass through in order to stop the strings, produced the 
erwth or crowd (9.V.), and brought about the reduction in the num- 
ber of the strings to three or four. The conversion of the rotta 
into the guitar (q.v.) was an easy transition effected by the 
addition of a long neck to a body derived from the oval rotta. 
When the bow was applied the result was the guitar or troubadour 
fiddle. 

The cittern (q,v.), a later descendant of the cithara, although 
preserving the characteristic features of the cithara, the shallow 
sound chest with ribs, adopted the pear-shaped outline of the 
eastern instruments of the lute tribe. 

CITIUM (Gr. Kition), the principal Phoenician city in Cy- 
prus, situated on the southeast coast at the north end of modem 
Larnaca (q.v.). Converging currents from east and west greatly 
facilitated ancient trade. To south and west the site is protected 
by salt lagoons. The earliest remains go back to an Aegean colony 
of Mycenaean age (c. 1400-1100 B.c.), but in historic times Cit- 
ium is the centre of Phoenician influence in Cyprus. The biblical 
name Kittim, representing Citium, is, in fact, used quite gener- 
ally for Cyprus as a whole; later also for Greeks and Romans in 
general. In a list of the allies of Assur-bani-pal of Assyria in 668 
B.c. a king, Damasu, of Kartihadasti (Phoenician for “New- 
town”) occurs where Citium would be expected. A Phoenician 
dedication to “Baal of Lebanon,” found there, suggests that Citium 
may have belonged to Tyre: and an official monument of Sargon 
II indicates that Citium was the administrative centre of Cyprus 
during the As.syrian protectorate (709-^68 b.c.). During the 
Greek revolts of 500, 386 et seq., and 352 b.c., Citium led the 
side loyal to Persia and was besieged by an Athenian force in 449 
B.C. It remained a considerable city even after the Greek cause 
triumphed with Alexander. But it suffered repeatedly from earth- 
quakes and in mediaeval times its harbour became silted and the 
population moved to Lamaca, on the open bay. Harbour and 
citadel have quite disappeared, the latter having been used to 
fill up the former shortly after the British occui^tion; some gain 
to health resulted, but an irreparable loss to science. There are 
traces of the circuit wall and many tombs. 

Bibliography.— W. H. Engel, Kypros (Berlin, 1841) (classical allu- 
sions) ; J. L. Myros, Journ, HeUenic Studies, xvii, 147 et seq, (excava- 
tions) ; Cyprus’ Museum Catalogue (Oxford, 1899); G. F. Hill, Brit. 
Mus. Cat, Coins of Cyprus (London, 1904) (corns) ; E. Oberhummer 
in Paulv-Wissowa (^.v.). 

CITIZEN: see Nationality; Naturalization Laws. 

CITOLE, an obsolete musical instrument of which the exact 
form is uncertain. It has been supposed to be another name for 
the psaltery {q.v.). 

CITRANGE, the hybrid tree and its fruit produced by cross- 
ing any variety of sweet orange (Citrus sinensis) with the trifoli- 
ate orange (Poncirus trifoliata). Since 1892 U.S. scientists have 
endeavoured to produce some form of Citrus, or a relative, which 
would thrive in a winter temperature subnormal for oranges. 
Plants raised from cros.«.-fertilizcd fruits, using these two species 
as reciprocal parents have been tested. By 1943 there were 
less than a dozen varieties of citranges of restricted cultural im- 
portance. Some citranges closely resemble oranges ; all are inferior 
to the orange in flavour, but are serviceable In flavouring cakes or 
jams and for citrangeade. The trees and fruit endure considerable 
frost. Some varieties of citrange are used for rootstocks for 


oranges and grapefruit. Qtrangequats,trigeneiic hybrids made by 
crossing a kumquat (Fortunella margarita) with a citrange, are 
cultivated as novelties in the United States. (L. D. B.) 

CITRIC ACID CeHsO?, a-hydrozypropane-x:a: 3 -tiicarbox- 
ylic acid, 

C0aH.CH,.C(0H).CHa.C20H, 

COiH 


is one of the most common plant acids. It was first isolated in a 
pure form from lemon juice by Karl Wilhelm Scheele in 1784. 
It occurs as the free acid in many other acid fruits and usually 
as a salt in most other parts of plants. Almost all plant materiuls 
which have been tested with the delicate modem methods contain 
some citric acid or citrate, some only a few milligrams per kilo, 
gram, others, such as lemons, up to 50 g. per kilogram. It is ulso 
a constituent of many animal tissues and body fluids. Milk con- 
tains up to 1.2 g. per litre, bone (wet) and teeth about 3 g. per 
kilogram, semen about 5 g. per litre, blood scrum about 0.025 R. 
per litre, human urine between 0.2 g. and 1.2 g. per litre. The arid 
has been prepared commercially from the juice of lemons and 
limes, but this method is now largely superseded by the mould 
fermentation process: C. Wehmer discovered in 1893 that citric 
acid can be obtained from sugar solutions on which the mould 
Citromyces has been allowed to grow. In 1916 C. Thom and J. N. 
Currie found that some strains of Aspergillus niger produced much 
more citric acid than Wehmer ’s organism. This was the starting 
point of the modern fermentation method. The fermentation is a 
complex oxidative process; the sugar is probably first broken down 
to small units such as pyruvdc acid, acetaldehyde, acetic acid and 
carbon dioxide, w'hich recombine to form citric acid. It is usually 
carried out in shallow vessels which allow free access of air. About 
ten days after spore inoculation and incubation at 30° C. to 32"* C. 
the process is completed. Yields as high as 87% of the weight of 
the sugar used have been reported; usually, however, about bo% 
can be recovered; sucrose gives the best yields, but cheaper 
sources like molasses are also satisfactory raw materials. A deep 
tank fermentation process of the type used in the manufacture of 
penicillin has been developed in the United States, u.sing Asper- 
gillus wentU. The mould fermentation process is used in Britain, 
the United States, Belgium, France, Germany and Czechoslovakia. 

Pure citric acid is usually prepared by way of the calcium salt. 
The crude solution of the acid, after heating and filtration, is 
neutralized with lime and chalk and boiled. The precipitate of 
calcium citrate thus obtained is decomposed with dilute sulphuric 
acid; the solution is filtered to remove the calcium sulphate and 
concentrated in vacuum pans. The acid crystallizes in colourless 
rhombic prisms of the composition CbH807+H20. 

The first synthesis of citric acid was accomplished by L. K. 
Grimaux and P. Adam in 1880. It dissolves readily in water and 
is also soluble in ethyl alcohol and in ether. On heating, the 
crystals soften between 70® C. and 100® C and lose water. On 
further heating the substance becomes again dry and finally melts 
8t 153® C. At about 175® C. it loses a molecule of water and is 
transformed into (trans)-aconitic acid (CeHeOe) or propene-i:^:- 
3: tricarboxylic acid: 


COtH.CH : CH.CH,.CQia 


CQiH 


Above 170® C. carbon dioxide and an oily distillate which yields 
crystals of itaconic acid (C5H6O4) are formed. When citric acid 
is heated in dilute sulphuric acid, aconitic add is formed; fuming 
sulphuric acid produces acetone dicarboxylic acid (CnHcOr.), 
and carbon monoxide. ^ 

As a tribasic acid, citric acid forms three series of salts. 1 
salts of the alkaline metals are readily soluble in water. The neij- 
tral salts of the alkaline earths are only moderately soluble, ta - 
cium citrate is less soluble in hot water than in cold. ^ . 

Citric acid plays an important part in the metabolism ’ 
mals and plants. Most animal tissues, many plants and 
micro-organisms convert citric acid reversibly into cis-aconi 
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acid and isocitric acid (z-hydrox3rpropane-x:a:3:tricarboaylic 

acid): • 

CaH.CH( 0 H).CH.CH 2 .C 02 H. 


COiH 

Aconitic acid has been found in the leaves of monkshood (Aconi- 
um napdlus) and of mare’s-tail {.Equisetum)^ but it is not cer- 
uiiii whether the cis- or trans-form is present. Isocitric acid is the 
chief acid of the blackberry and occurs in relatively high con- 
n>ntration(up to 12% of the dry matter) in the leaves of various 
Crassulaceae; e.g,, Bryophyllum, Sedum, Sempervivum. The dry 
matter of foxglove leaves contains between t% and 3% isocitric 
acid. The reversible interconversion of citric, cis-aconitic and 
isocitric acids is brought about by the enzyme aconitase. The 
three acids are assumed to be intennediary stages in the oxidative 
lircakdown of foodstuffs in animal tissues. By way of a complex 
scries of reactions they can arise from carbohydrate as well as 
from fat and from protein. They arc readily oxidized in the ani- 
mal. The .significance of the relatively high concentration of 
rules in milk, bone, teeth and seminal fluid is not yet clear; 
since the.se materials are all relatively rich in calcium, it has been 
siJt^^csted that citrate plays a special role in metabolism of calcium. 

'1 ho role of citric acid in plant metabolism is likewise not fully 
understood. About two-thirds of the citric acid produced com- 
iiici'iially is used for medicinal purposes and much of the re- 
mainder for the manufacture of foods and beverages. 

Hnii.i()r.RAi*UY. — ^T. E. Thorpe. Dictionary of Applied Chemistry, 
vol ill, ilh cfl. (London, 1939) ; S. C. Prescott and C. G. Dunn, Indus* 
Uiiil \tifrobhhsy (1940)- A* 1^*) 

CITRON, a species of Citrus (C. medico) belonging to the 
nuhi.iinily Aurantioideae ; the same genus furnishes also the 
orange, femon, lime, shaddock (puminelo) and grapefruit. The 
citron is a small evergreen tree or shrub growing to a height of 
alujut 10 ft.; it has irregular, spreading spiny branches; large 
\Ki\c green, broadly oblong, slightly serrate leaves, with wingless 
petioles, and generally perfect flowers. The acid varieties such 
the Diamante have flowers purplish without and white within, 
Mhile the sweet varieties such as the Corsican have creamy white 
llowcrs throughout. The fruit is ovate or uldoiig, protuberant at 
the tip, from 5 in. to 6 in. long, furrowed; rind adhesive, the 
inner portion thick, white and fleshy, the outer, thin, grecnish- 
yt llf)w and very fragrant. The pulp is firm, either acid or sweet, 
and is used only for by-products. The thick ])ccl has an agreeable 
ilavDur when candied. There are many varieties of citron but 
the I wo commonly grown for production of candied peel arc Corsi- 
can and Diamante. The fruit of the Etrog citron is used only for 
cfrernonial purposes in religious rites of the Hebrew people. It has 
a pronounced protuberant tip with persistent pistil even on the 
ripe fruit. Candied citron is highly esteemed as a confection. 
Supplies come from the Mediterranean countries and l^erto Rico, 
fitron peel mu.st be cured in brine or .sea water prior to being 
candied. The citron tree may be grown in the various countries of 
the world where lemon and limes are grown, as it is only slightly 
If.'-s resistant to frost injury than they are. 

Sfr I.ucia McCulloch, “Curing and Pnvserving Citron,* Cir. no^ ij, 
US Ih-pi. of Agric. (1927); Walter T. Swingle, “Botany o( Citrus 
chui). JV, The Citrus Industry, edited by H. J. Webber and B. D. 
haPhflor, Univ. of Calif. Press (i94,0- 


brla, Italy, in the province of Perugia, finely situated 1,666 ft 
above the sea, 3 mi. N.E. of its station on the railway between 
Chiusi and Orvieto. Pop. (1951) (commune). It was the 
birthplace of the painter Retro Vannucci (Perugino), and pos- 
sesses several of his works, but none of the first rank. It has a 
Romanesque cathedral and a 13th century castle. 

CITTA DI CASTELLO, a town and episcopal see of Um- 
bria, Italy, in the province of Perugia, 38 mi. E. of Arezzo by rail 
(18 mi. direct), on the left bank of the Tiber, 945 ft. above sea 
level. Pop. (1951) 36,921 (commune). It occupies the site of 
the ancient Tifemum Tiberinum, near which the younger Pliny 
had a villa. Devastated by Totila, it soon recovered and was 
called Castrum Felicitatis in the 8th century; it oscillated between 
pope and emperor in the middle ages. Its plan is rectangular with 
walls (1518) and fine palaces of the Vitelli, its Renaissance lords. 
The cathedral was originally Romanesque and the Palazzo Comu- 
nalc was built 1334-52. Some of Raphael’s earlier works were 
painted for the churches of this town, but none remains there. 

CITTA VECCHIA or CITTA NOTABILE, a forUfied 
city of Malta, 7 mi. W. of Valletta, known in Maltese as Mdina. 
The town, built in 700 b.c., was known to the Arabs as Medina. 
Named Notabile in 1427, it was the capital of the island till 1570, 
when Valletta (q.v.) was nearly completed; then it became known 
as Cittk Vecchia (“old city”). The city, with its isth century 
Maltese palaces, retains the atmosphere 
of mediaeval Europe. It contains the 
cathedral church of Malta, said to oc- 
cupy the site of the house of the governor 
Publius, who w^elcomed the apostle Paul; 
it was rebuilt after destruction by earth- 
quake in 1693, and contains some rich 
15th-century stalls. In the rock beneath 
the city, catacombs, partly pre-Christip, 
show evidence of early Christian buriaL 
Below the church of San Paolo is a grotto, 
reputed to have sheltered the apostle. 
Roman buildings have been excavated. 
Citta Vecchia was slightly damaged dur- 
ing World War II by Italian and German 
aircraft. 

CITTERN (also Cithern, Cithron, 
Cythren, etc.), a mediaeval stringed in- 
strument of the guitar family (one of the 
many descendants of the ancient cithara), 
with a neck terminating in a grotesque 
bead of some kind, and twanged by 
fingers or plectrum. The popularity of 
the cittern was at its height in England 
and Germany during the 16th and 17th 
centuries, llie cittern consisted of a 
pear-shaped body similar to that of the 
lute but with a flat back and sound board 
joined by ribs. 

According to Vincentio Galilei (the father 
of the great astronomer), England was the 
birthplace of the cittern, which probably 
owed iu popularity to the ease with which it might be mastered and 
used to accompany the voice. Hence it was one of four instruments 
ffencnilly found in barbers’ shops, the others being the gittem, the 
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The cittern, a mediae- 
val INSTRUMENT BE- 
LIEVED TO BE OF ENG- 
LISH ORIGIN 


CITRUS BELT a term applied to that region of the United jme and the virginal. The customers, while waiUng, took down the 

Suits fruits foraiutes lemons, grapefruit, limes, instrument from its peg ana played a merry tune to pass the tt^ 

s wnerc citrus truxu ^oranges, muv , b ^ development of the cittern before Its disappearance was the 

lanKirines and kumquats) can be grown successfully. I he sun- dthara was first made by Claus A Co., 

boiHiiil nature of these fruits limits their culture to the warmw London, in 1783. The keys, six in number, were placed on the kit 

slatt.. includina southern Georgia, Florida, Alabama, MississipjM, of the sound board, and on ^ depm^ th^ acted on hanmm 
1... • ■' souuiern ucoiRia, . . the sound chest, which, rising through the rose sound hole, 

Lmi^una, Texas, Arizona and California. „f padua struck the strings. Sometimes the keys were placed in a Uttk box 

CITT ADELLAj a town of Vcnetia, Italy, province of Padua, ^ strings, the hammers striking from above. 

’0 mi. N w by rail from the town of Padua; 160 ft. above sea During the i8tb century the dttem was known as the English 
>«vcl Pot) f loeil IX ora fcommune). The Paduans founded guit,, to distinguish it from tlw Spanish instrument. From the dttem 

am •pi--' 
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the designation. The official style of "city” does not necessarily 
involve the possession of municipal power greater than those of 
the ordinary boroughs, nor indeed the possession of a corporation 
at all (e.g., Ely). In the United States and the British dominions, 
on the other hand, the official application of the term "city” de- 
pends on the kind and extent of the municipal privileges possessed 
by the corporations, and charters are given raising towns and 
villages to the rank of cities. Both in France and England the 
word is also used to distinguish the older and central nucleus of 
some of the large towns, e.g., the citd in Paris, and the "square 
mile” under the jurisdiction of the lord mayor which is the "City 
of London.” In common usage, however, the word is loosely ap- 
plied to any large centre of population, and in the United States 
any town, whether technically a city or not, is usually so desig- 
nated, with little regard to its actual size or importance. 

As the translation of the Greek ir6Xts or Latin civitas, the word 
involves the ancient conception of the state or “city-state,” i.e., 
of the state as not too large to prevent its government through 
the assembled body of citizens, and is applied not to the place 
but to the whole body politic. From this conception both the 
word and its dignified connotation are without doubt historically 
derived. On the occupation of Gaul the .Gallis states and tribes 
were called civitates by the Romans, and subsequently the name 
was confined to the chief towns of the various administrative 
districts. These were also the seats of the bishops. It is thus 
affirmed that in France from the 5th to the isth century the name 
civitas or cite was confined to such towns as were episcopal sees, 
and Du Cange (Gloss, s.v. civitas) defines that word as urbs epis- 
copalis, and states that other towns were termed castra or oppida. 
How far any such distinction can be sharply drawn may be 
doubted. No definite line can be drawn between those English 
towns to which the name civitas or cit 6 is given in mediaeval doc- 
uments and those called burgi or boroughs (see J. H. Round, 
Feudal England; F. W. Maitland, Domesday Book and After), 
It was, however, maintained by Coke and Blackstone that a city 
is a town incorporate which is or has been the .see of a bishop. 
It is true that the actual sees in England all have a formal right 
to the title and the boroughs erected into episcopal sees by Henry 
VIII thereby became "cities”; but towns such as Thetford, 
Sherborne and Dorchester are not so designated, though they are 
regularly incorporated and were once episcopal sees. In 1075 the 
bishop’s see was transferred from Sherborne to Salisbury. After 
eight and a half centuries, by an order published in the London 
Gazette of Feb. 10, 1924, Sherborne was re-created a suffragan 
bishopric. On the other hand it has only been since the latter part 
of the 19th century that the official style of "city” has, in Great 
Britain, been conferred by royal authority on certain important 
towns which were not episcopal sees, Birmingham in X889 being 
the first to be so distinguished. London contains two cities, one 
(the City of London) outside, the other (the City of Westminster) 
included in the administrative county. 

For the history of the origin and development of modem city 
government see Borough and Commune: Mediaeval, 

Bibliography. — For American cities, see: William B. Munro, The 
Government of American Cities^ 4th ed. (1924) ; Che.stcr C. Maxey, 
An Outline of Municipal Government (1924)- 

CITY CLERK, the chief clerical official of the cities of the 
United States performing most of the duties of an English town 
clerk. In cities under the council form of government he is 
usually elected either as a partisan candidate or candidate with- 
out regard to party lines. In cities under the commission or 
commission-manager form of government, he usually is appointed 
by the mayor subject to the approval of the commission, or is 
chosen by the commission. He may serve for an indefinite 
number of terms. The city clerk keeps the minutes of the meet- 
ings of the city council or commission. He also keeps all other 
city records, and in many states has authority to issue licences. 
He usually has a force of deputies appointed by him or by the 
authority which giipoinU him, or selected by civil service regu- 
lations. 

See H. G. James, Local Government in the United States (xgai) ; 
C. C. Maxey, An Outline of Municipal Govonment (1924) • 


CFTT GOVERNICENT. The government of a modem city 
bears little resemblance to its historical couiHerpart. But as the 
, walled mediaeval town often left its impression at the heart of the 
modem European metropolis, so too did obsolete governmental 
patterns linger on to complicate the administration of modem 
municipal .services. This lag was evident in world-wide efforts to 
cope with the suburban ove^ow from great metropolitan centres, 
but it appears in many other ways and suggests the starting point 
for understanding modern city government — i,e,, the continuing 
struggle to keep pace with the problems of rapid urbanization. 

Early municipal governments evolved to meet the limited de- 
mands of small towns serving rural populations. The industrial 
revolution converted the cities into workshops. The accompanying 
revolution in communication made them the commercial, cultural 
and intellectual centres of their respective countries. Thus eco- 
nomic drawing {>ower combined with the attractions of a more so- 
phisticated urban culture to sustain a world-wide urban migration. 

With the urban migration came new public services. Crime, fire, 
jjoverty and pestilence grew in seriousness with the size of the. 
city. Polluted wells yielded to public water supply; open sewers 
gave way to sanitary waste disposal; contagious diseases came un- 
der public health regulations; industrial unemployment required 
new forms of public assistance; fire and health hazards dictated 
more stringent building regulation; growing conge.stion im|)elk\d 
attention to better planning of streets and open spaces. The serv- 
ices provided by city governments became increasingly imjiortant to 
the urban citizen. But each step required new legal powers, more 
specialists and additional funds. The pressure began to crack 
the shell of outmoded institutions. 

Municipal Patterns in England and North America^As 
the industrial revolution spread over England, the European con- 
tinent, the United States and finally Japan, the 19th century saw 
marked changes in the structure of city government. Li England. 
Elizabethan poor laws collapsed early under the impact of indus- 
trial unemployment. The rcvi.sed Poor Law of 1834 set the pattern 
for early efforts to adjust traditional local institutions to changing 
needs by creating new governmental areas (poor law unions). It 
provided for locally elected governing boards, a paid professional 
staff and central government supervision of these local authorities. 
This use of ad hoc, or single-purpose, authorities to carry out new 
municipal functions spread in England until a hopeless confasion 
of jurisdictions, tax rates and organization forced a .series of re- 
forms. Consolidation began as early as 1871, but not until the acts 
of 1929 and 1933 a more rational system of local government 
areas and authorities created. 

By mid-20th century most of England’s larger cities operated 
as county boroughs. These all-purpose authorities are combined 
city-county governments enjoying the powers of both. The area 
outside the county boroughs is divided into administrative coun- 
ties, which are further subdivided into boroughs (called noncounty 
boroughs), urban districts and rural districts. Most noncounty 
boroughs and urban districts are cities between 5,000 and 50,000 
population, although a few are larger. Whether he lives in a county 
borough, noncounty borough or urban district, the urban dweller 
elects a council as his principal governing body. One-third of the 
members retire each year. Both the county borough and non- 
county borough councils select aldermen, up to one-third the num- 
ber of councillors, for six-year terms. The aldermen sit and vote as 
members of the council. The council also elects the inayor who 
presides over the council but has no important executive duties. 
Administration is supervised by council committees appointed for 
each important department of government. The committee selects 
the professional head of the service and provides close policy 
guidance for his activities. There is no single chief executive, al- 
though the borough clerk is a connecting link between departments. 

The Local Government Boundary commission was appointed in 
1945 to continue the rationalization of local areas. The Loca 
Government Act of 1948 made important changes in the system 0 
government financing and property valuation for tax purposes, in 
part because the services undertaken by local governments unu 
the National Health Service Act of 1946 and the National Assb - 
ance Act of 1948 outran local tax resources. These acts provia 
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extensive health services and augmented aid to the aged and infirm. 
The act of 1948 provided a system of equalization grants from the 
national government to help underwrite the new functions. 

In the United States, bo^ national and state governments were 
slow to face the emerging urban problems of the 19th century. 
The cities, reflecting the American suspicion of government, were 
ii\ilially governed through an ineffectual system of two-chamber 
city councils, mayors without power and a multitude of elected 
olficials. llien, also, the traditional legal status of the city as a 
corporation, operating within the strict bounds of specified powers 
delegated from the state governments, was a major handicap, 
('itics often lacked the legal powers needed to exercise necessary 
controls over private action. Rurally dominated legislatures were 
either indifferent to urban problems or meddled directly in local 
affairs to get special privileges. When new municipal functions 
were authorized, state laws typically required that they be ad- 
ministered by semi-independent commissions detached from the 
administration of the mayor. In the resulting confusion local 
officials, shielded by dispersed responsibility, often took advantage 
of the opportunities for corruption in franchises for utilities, en- 
forcement of building codes, construction of public works, etc. 

By the end of the 19th century, municipal corruption had become 
a national scandal in the United States and several reform move- 
ments gathered momentum. Among them were drives for greater 
home rule for cities, a shorter ballot, more stringent enforcement 
of tenement-control laws, reform of police systems, city planning 
and stronger executive control over city government. The Na- 
tional Municipal league, organized in 1894, became the educational 
centre for changes in the structure of government. It advocated 
and provided legal guidance for strengthening the position of the 
mayor, reducing the size of city councils, dispensing with super- 
fluous elected officials and abolishing many independent boards 
and commissions. With public sentiment for reform growing, many 
states adopted municipal home-rule laws. These permitted a range 
of experimentation and local initiative that raised U.S. city govern- 
ment from disrepute to advanced professionalization within a 
peneration. 

Three patterns of city government attracted attention in the 
U.S. during the first half of the 20th century. One — the commi.s- 
sion form — ^is principally of historical interest. It was launched in 
Cialveston. Tex., in 1901, and later widely imitated. The members 
(usually five) of a small council serve as the administrative heads 
of a group of services. The mayor is simply the presiding member 
of (he council and of no special importance. With time, the 
dispersal of responsibility in the scheme revealed .serious weak- 
and the commission form is gradually dwindling away. 
The two forms of government growing in importance by mid- 
remury were the strong mayor and the city manager. Under the 
strong-mayor form a popularly elected chief executive is given sub- 
stantial authority to make appointments, initiate the budget, super- 
vi.se government departments, propo.se public policy and veto coun- 
cil actions. This became the dominant pattern in the larger cities. 
Fifteen of the 17 cities with more than 500,000 population oper- 
atefl under some form of mayor-council government in 1953. The 
powers of the mayor vary widely, however, and the trend to cro- 
tralized administrative authority is restricted by the continuing 
tendency for state legislatures to place new functions under semi- 
independent boards. Smaller cities moved more slowly toward a 
strong executive thjm did the larger. A large proportion con- 
tinued at mid-century to operate under strong-council, weak-mayor 
forms, with the council and its committees the dominant element. 
The city-manager enjoyed startling success after its first in- 
troduction at Sumtec S.C., in 1912. It follows the corimration 
pattern. The council is essentially an elected board of directors 
^'hich appoints a professional manager to direct the city’s admin- 
istration. It is usually small and nonpartisan, with the members 
elected at large. The manager recommends policy, prepares the 
makes appointments and exercises direction over the ad- 
*oinistrativc departments. He docs not, in contrast with the 
strong mayor, play an active part in political action 
net his recommendations adopted. This is left to the council, inc 
system worked well and spread rapidly. Of the 2,527 cities with 
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more than 5,000 people in 1953, about 28% operated under the 
manager plan, 52% under some form of mayor-council, 14% under 
the commission ^rm and the remainder under a form of town 
meeting. 

In the United States, as in England, the growth in governmental 
services accelerated after 1930. Much of the burden of administer- 
ing and financing these services fell on local governments. Popu- 
lation shifts during and after World War II meant increased 
pressure for utilities, schools, improved streets and related local 
services. Inadequate local tax sources brought appeals for state as- 
sistance. Meanwhile the state and federal governments were look- 
ing to local governments to help administer new programs in public 
health, education, housing, urban redevelopment and other social 
services. Financial aid to local governments, therefore, expanded 
and principally took the form of grants subject to state or federal 
standards of performance and related supervision. The net result 
was not unlike the pattern that developed in England, although 
the confusion created by overlapping jurisdictions and special 
districts was not tackled with comparable vigour. The problem 
of federal-statc-local relations, including the allocation of tax re- 
.sources, remained a continuing one, and the subject of repeated 
studies by federal and state commis.sions. 

Continental European Patterns of Centralized Control. — 
While England and the United States were struggling to adapt tradi- 
tions of local autonomy and limited government to modem urban 
living, other countries were bringing local governments under strict 
national supervision. Adequate legal authority was provided by 
broad grants of power from the central government under general 
municipal laws. The administration of these powers, however, 
was held under much tighter central rein than in England or the 
U.S. France established a pattern of this type which had far- 
reaching influence in Europe, Latin America and Japan. 

In France, the citizens elect a city council, which in turn selects 
a chief executive, the moire. Once selected, the latter becomes in 
many res()ects an official of the central government. He exercises 
extensive police powers indei)endently of the council and is solely 
responsible for the conduct of city administration. His activities 
are, however, subject to close national supervision through the 
prefect of the d 4 partement, or, in small towns, the subprefect of 
the arrondissement. The prefect may annul acts of a city council 
which conflict with nation^ laws; he must approve the budget and 
numerous other kinds of local enactments; he may write into the 
budget any obligatory items which are omitted ; and he may sus- 
pend the city council under certain conditions. After World 
War II the constitution of the fourth republic, adopted in 1946, 
set the stage for greater decentralization of local government in 
France by providing for the regrouping of juri.sdictions, for greater 
I>owers to be retained by local councils and for clearer definition 
of national supervisory powers. The preoccupation of the fourth 
republic with national and international problems, however, often 
delayed carrying these principles into effect. 

German cities first broke the feudalistic mould with the reforms 
of Baron vom und zum Stein in 1808, and between 1871 and World 
War I German municipal administration reached impressive heights 
of efficiency. Local councils were elected under restricted suffrage 
which gave one-third the council seats to a small group of large 
tax-payers, one-third to a group paying the next-highest taxes and 
only the remaining third to the mass of voters. This council 
selected an executive board (Mogistrat) consisting in part of un- 
paid citizens, in part of salaried professionals. The chairman of 
this board was the Bur germeister, a well-paid professional civil 
servant enjoying great prestige, authority and normally long 
tenure. This combination set a new standard in effective municipal 
administration. Although the Burgermeister was subject to a series 
of higher authorities ending with the ministry of the interior, he 
had the authority and administrative competence necessary to 
good government. The Weimar republic democratized the coun- 
cils, but made few basic changes in the structure of municipal 
government. The Hitler regime, on the other hand, altered the 
pattern drastically. The Burgermeister and other principal local 
officials were named by the Nazi party delegate and wielded 
virtually all the powers of city govemmeuL. After the Nazi coi- 
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lapse in May 1945, local community elec Jons led the return to 
self-governing institutions, and city elections were held throughout 
occuincd Germany in 1946. Division of the country in the postwar 
years prevented ^e emergence of any consistent pattern of local 
administration. 

Municipal government in Italy strongly suggests the French 
structure. Prior to Mussolini, centrally appointed prefects exer- 
cised extensive powers over local affairs in the provinces. The 
towns and villages (comunes) were governed by a locally elected 
council and mayor, known as the sindaco. Committees of the coun- 
cils played a somewhat larger part in running local affairs than 
in France, but the detailed supervision by the prefects was com- 
parable. In Italy, as in Germany, fascism brought extreme cen- 
tralization under party control. Perhaps as a reaction, the Italian 
constitution of 1948 decentralized administration. New regional 
governments, each under a regionally elected council and centrally 
appointed commissioner, were given extensive powers to legislate 
for city matters. The principle that regions are normally to exer- 
cise their administrative functions by delegating them to the 
provinces and comunes or by using local officials was clearly in- 
tended to give municipal governments a new dignity and impor- 
tance, while continuing to use them to carry out national and re- 
gional programs. 

In Russia after the Communist Revolution the responsibility 
for local government became primarily that of the republics and 
regions. Quite a bit of variation exists. The basic pattern, how- 
ever, vests general authority in a locally elected council (soviet), 
which in turn administers local affairs through its committees. 
In the larger cities the soviet selects a committee ([iresidium) 
to be the directing and co-ordinating executive. The party and 
youth organizations are active in selecting candidates, shaping 
policy and helping to carry out local programs. Popular participa- 
tion in local government seems to be more active in the U.S.S.R. 
than it was under the fascist dictatorships of Germany and Italy. 

In Latin American countries local administration has been 
strongly influenced by continental Europe. Regional administra- 
tive areas are commonly designated provinces or departments, and 
central controls over local affairs are frequently strong as in the 
French pattern. Constitutional provisions vary widely from ex- 
treme centralization to substantial local autonomy. The munici- 
palities (municipios) in Latin America are not necessarily cities. 
They sometimes embrace sizable rural tracts around modest towns. 
The tendency, in general, is to treat the municipality as an admin- 
istrative area for the national or regional government, and despite 
constitutional variations a high degree of centralized control over 
local affairs predominates. 

Prior to World War IT, Japan followed the continental system 
of centralized administration. German advisers after the Meiji 
restoration of 1868 helped shape the administration of local af- 
fairs, although the result was perhaps more French than German. 
This was encouraged by a basic step in the revolution itself which 
had replaced provincial feudal lords with centrally appointed gov- 
ernors. The powers of the prcfectural governors largely ob- 
scured local governmental institutions. The Local Autonomy Law 
of 1947, however, drastically reversed the prewar pattern. Elected 
prefectural governors and assemblies were provided, while detailed 
provision was made for the government of cities, towns and vil- 
lages. The law provided essentially self-governing status for 
‘^special cities” over 500,000, but the opposition of rural prefectures 
blocked putting this section of the law into effect. The govern- 
ment proceeded, however, with a vigorous program of amalgamat- 
ing small towns and villages into larger entities capable of assum- 
ing important governmental functions. An elected mayor and 
assembly are the essential organs of local administration, with much 
of their time devoted to national and prefectural programs. 

Major Trends in City Government. — ^The governments of 
the cities of the world show certain marked similarities and a num- 
ber of common problems. A locally elected council is virtually 
universal. There is usually a single chief executive, and the trend 
has been to strengthen his administrative position. England and 
the U.S.SJR. are exceptions, with committees of the council play- 
ing a strong role in guiding professional deiiartment heads. The 


appointed professional chief executive, originating first in Ger- 
many, assumed major importance in the United States in the mod- 
em form of the city manager. Elsewhere in Europe and in Japan 
the elected local executive continued to predominate. 

Central and state or regional governments came to rely increas- 
ingly on local governments for the administration of their pro. 
grams. This was a natural development in the centralized conti- 
nental systems, but it also became evident in Britain and the U.s. 
In both countries financial grants and technical supervision of 
services by higher authorities emerged as a definite pattern. In 
both countries, also, expanded services rendered local tax resources 
insufficient, even for traditional local services. Thus the tendency 
was to seek further financial aid, and with it to receive closer 
supervision. Meanwhile France, Italy and Japan were stressing 
decentralization. The trend, therefore, was toward removing some 
of the earlier distinctions between the traditional self-government 
of Anglo-U.S. cities and the more centralized continental systems. 

Another distinct trend was the increasing professionalization of 
municipal services. Cities began to organize into national assocui- 
tions, such as the American Municipal association in the United 
Stales, and both national and international conferences of munic- 
ipal officials became common. Likewise a growing number 0; 
specialists — city managers, finance officers, personnel officials, 
town planners, etc. — set up national and international professional 
associations. 

A final trend to be noted was the growing concern over the prob- 
lems of metropolitan areas. The great cities of the world do not 
fit into generalized local governmental patterns. They are .sprawled 
out to engulf, socially and economically, areas far beyond their 
|)olitical jurisdictions. Many of them are the metropolitan hubs 
of their respective countries. This encouraged the consolidation 
of the larger metropolitan areas under distinctive governmental 
arrangements. London is governed principally by the Metropolitan 
county of London, embracing 29 metropolitan boroughs within a 
loo-sq.mi. area. The county has broad powers, which it admin- 
isters under a county council of 1 24 members plus a 20-man board 
of aldermen chosen by the council. The Metropolitan police dis- 
trict and the ancient City of London (1 $q.mi.) are the principal 
exceptions to the county jurisdiction. Paris has an over-all mu- 
nicipal council of 90 members, but subdistricts of the city iar- 
rondissemen(s) are grouped into nine sectors each with its own 
mayor. Metropolitan Tokyo was consolidated into one large gov- 
ernmental district with prefectural powers in 1943. In 
Toronto, Ont., and 12 suburban municipalities were consolidated 
into one metropolitan district with authority to carry on a broad 
range of common functions. 

Metropolitan government remained a major unsolved problem in 
the United States. After the five boroughs of New York city were 
consolidated in 1896, little progress in this direction was made. 
The Metropolitan district of Boston helped solve a few regional 
problems. But in general the central city, its satellite towns, and 
a variety of special districts remained a chaos of overlapping and 
competing jurisdictions. There is no metropolitan-wide authority 
competent to carry on the functions of planning, land-use control, 
transit, recreation, prevention of water and air poUution, and other 
activities that demand attention on an area basis. Because local 
jealousies and rivalries block the consolidation of metropolitan 
governments, it seems probable that only new kinds of multipur- 
po.se districts, able to carry on area-wide functions while leayinp 
local matters to community determination, are likely to relieve 
the present unsatisfactory situation. Certainly the metropolitan 
region remains a major challenge to students of government 
throughout the world. 

Additional information on city government may be found in the 
articles dealing with specific countries and some of the large cities. 
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CITY MANAGER 


Great cutes of the World (London. 1954) ; International City Man- 
agers Association, Year Book, 195^19^4, cd. by Clarence E. 

Ki(iley and Orin F. Nolting, a vol. (Chicago, 1953-54 published an- 
nually). (R. A. Wr.) 

CITY MANAGER. The city manager is the principal execu- 
ti\ f and administrative ofl&cer of a municipality under the council- 
n.anager form of local government, which spread widely in the 
t'nited States and Canada after Dayton, 0 ., became the first 
large city to adopt it in 1913. 

tender the council-manager plan, the voters elect only the city 
rouncil, which appoints a city manager to administer municipal 
affairs under its supervision. 

The members of the council, usually five to nine in number, 
may be elected either at large or by wards. The mayor is a mcm- 
l)er of the council and serves as its presiding officer. He may 
fiihtT be designated to this position by the council or elected as 
>urh by the voters. The council acts only collectively, and its in- 
dividual members, including the mayor, have no administrative 
functions. 

The city manager serves at the pleasure of the city council. 
Sul)jpct to its general supervision, he is in full charge of the ad- 
ministration of municipal affairs. He prepares the budget, ap- 
points and dismisses personnel and directs the work of the 
municipal departments. He attends all council meetings, presents 
ncoininendations on municipal business and usually takes an 
:i( live part in the discussions. 

Origin and Spread of Plan. — The council-manager plan was 
iltfvised and first advocated in the U.S. by the National Short 
organization, an association which proposed to improve 
>uiie and local government by reducing the number of elective 
otfu cs in order to fix responsibility on a few officials. This or- 
cjiiixation, of which Woodrow Wilson wa.s president and Richard 
Childs, a young New York adverti.sing man, was the secretary 
and active promoter, undertook first to support the commission 
plan of municipal government. Under that plan, all municipal 
powers were vested in a commission, the members of which col- 
lectively .served as a legislative body and individually administered 
the departments. 

Since the di.spersion of administrative function.*; proved to be 
n hcrious weakness of the commission plan, Childs’s attention was 
aitrartcd by the news that the city council of Staunton, Va., had 
iip|)(>inted a general manager and delegated to him the function 
ui directing the municipal departments. He seized on this idea 
a moans of overcoming the weakness of the commission plan, 
and the National Short Ballot organization formulated and began 
to promote the commission-manager plan, which in all essentials 
v^as the plan later known as the council-manager or city-manager 
plan. 

Sumter, S.C., adopted the plan in 1912, and was followed by 
several other small cities. The greatest impetus to its spread 
Clime with its adoption in 1913 by Dayton, which had suffered a 
'i*\L*re Hood that required emergency action by its local author- 
ities. 

Ihe National Municipal league, the principal organization in 
ihr l-nited States for the promotion of municipal reform, had 
pre\iously concentrated its efforts on strengthening the authority 
fjt ilie mayor and eliminating partisan patronage. After the early 
success of the council-manager plan, it adopted the plan in 1915 
as the basis of its model charter for municipal goveriunents. 
dus charter added to the essential features of the council-man- 
ascT plan provisions to establish a civil service system, to forbid 
'I'emhers of the council to interfere with the city manager’s ad- 
uiiiii^irative work -or appointments and to forbid municipal em- 
plovfts to enagage in political activity. (About three-fourths 
the cities that adopted the ^an in the first half of the 20th cen- 
lurv fleeted their councils at large.) 

it generally proved impractical to write into law ^ 
dst* definition of the respective functions of the council and the 
uuinager, in view of the fact that the city manager serves at 
cuiincil’s pleasure, the principal objectives of the plan were 
^idiicved in most of the cities that adopted it. The plan spread 
f^Pidly from 1918 to 1923, as many cities undertook programs of 


public works and municipal improvements and realized their need 
for more efficient administration. 

The council-manager plan also grew rapidly after the end of 
World War II. During the years 1946 to 1954 inclusive, for ex- 
ample, 644 cities, representing an average annual gain of 71 cities, 
adopted the council-manager plan, and by Jan. 1955, it was in 
effect in 1,222 cities and 15 counties in the United States and 
Alaska and in 38 cities in Canada. Of the 481 cities in the United 
States with more than 25,000 population in 1954, 200, or 42%, 
operated under the council-manager plan; 33 of the 88 cities 
between 100,000 and 500,000 had the council-manager plan. 

Legal and Political Basis^ — ^The legal basis of the plan in the 
United States varies with state law. In states which permitted 
municipal home rule, cities established the plan by adopting by 
popular vote charters drafted by local reform groups, often fol- 
lowing the model charter or the advice of expert consultants. 
Some adopted by popular vote an optional council-manager plan 
provided by state law. Some had their state legislatures enact 
special council-manager charters for them. And in others the city 
council adopted the plan by municipal ordinance without sub- 
mitting it to popular vote. 

The political circumstances under which the plan was adopted 
often affected the role of the city manager. Some cities, especially 
those in which the leaders in business affairs and civic organizations 
had never before taken part in municipal politics, adopted the plan 
as p&ri of a vigorous campaign of municipal reform. Their pur- 
pose was to break the hold of partisan or factional organization on 
city government, and to eliminate patronage in jobs or contracts. 
In these cities the plan required the support of an active reform 
organization, and the plan itself and the city manager were likely 
to remain the subjects of political controversy. 

At the other extreme, some cities in which the municipal leader- 
.ship was generally respected adopted the plan on the initiative of 
their city councils, and the city manager was never identified with 
either side of a political contest. 

Most cities were between these two extremes. In states where 
the national party organization did not take a direct part in munici- 
pal affairs (usually states in which one or another party was pre- 
dominant) cities generally found it easier to get general acceptance 
for the council-manager plan and to establish the city manager as 
a noncontroversial career officer whose position was not at stake in 
elections. 

Characteristics of Managers. — ^More city managers have had 
training or experience as engineers than in any other occupation. 
But following the end of World War II city councils preferred 
men with training and experience in public administration rather 
than men with specialized training. In 1954 one out of every 
five managers held graduate degrees in public or business admin- 
istration or related fields, chiefly master’s degrees. Of the man- 
agers in office in 1954, 82% had attended college and two-thirds 
of this group completed their college work. 

While city managership had no definite training or entrance re- 
quirements, a young man who planned a career in this profession 
usually obtained a master’s degree in public administration and 
served as an intern and as an assistant to a manager for several 
years before becoming a city manager. Forty-three per cent of 
the city managers appointed in 1954 were promoted from one city 
to another or were former managers who received new appoint- 
ments. Nearly one-half of all managers came directly from other 
public administrative positions. Less than 10% of the managers 
came from nongovernmental positions. In 1954 three-fourths 
of all city-manager appointments were from outside the city as 
compared with 76% in 1953 and 58% for the ten-year period 1940 
to 1949 inclusive. 

City managers, with rare exceptions, refrained from taking part 
in local political campaigns, even when they were persondly at- 
tacked by opposition factions. On the other hand, many took the 
lead in public discussions of municipal policy. Some of the most 
successful managers were extremely active as public speakers and 
as public advocates of improving or extending municipal services. 

City managers looked on their work as a professional career, but 
at the same time they never expected to hold their positions exc^t 
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at the pleasure of their city councils. Their professional society, 
the International City Managers’ association, always took the 
position that the city manager was subject to dismissal by the 
council and refused to support proposals that he be removed only 
by more than a simple majority vote of council members. Sim- 
ilarly, it admitted to membership any city manager duly appointed 
by a city council and never sought to establish any criteria of its 
own for recognition or membership in the profession. 

The association did a great deal not only to stimulate a pro- 
fessional attitude among its members, but also to advance the 
general level of municipal administration. It sponsored research 
in municipal administration ; published the Municipal Year Book, 
an annual encyclopaedia of factual and statistical data on all cities 
in the United States; and conducted courses of training in various 
branches of municipal management. 

The city-manager movement had effects beyond the sphere of 
municipal affairs. In the United States, city managers often went 
from municipal government into state and national administration 
and did much to help develop administrative systems in which 
federal, state and local agencies co-operate in the management 
of national programs. 

See International City Managers’ Association, The Municipal Year 
Book (published annually). (D. K. Pe.; C. £. Ry.) 

CITY PLANNING: see Town and City Planning. 

CroDAD BOLfVAR, an inland city and river port of 
Venezuela, capital of the sUte of Bolivar, on the right bank of the 
Orinoco river, 240 mi. above its moutii. Population (census of 
1950; 31,054. The mean temperature is about 83® F. 

The city stands u|K)n a small hill some 125 ft. above sea level, 
and faces the river where it narrows to a width of less than half 
a mile. It is the commercial centre of the Orinoco basin, being 
the chief port both for imports to the inland of Venezuela and 
for exports from the country. Various air lines serve the city; 
there is regular steamship communication with the lower Orinoco, 
Port of Spain and the Caribbean coast of Venezuela. During the 
rainy season small steamers run far up the river. Several high- 
ways connect Ciudad Bolivar with the Venezuelan capital, Cara- 
cas, and with the coast. 

The principal exports from this region include gold, cattle, 
horses, cacao, bitters, hides, timber and mineral ores. There are 
large gold mines southeast of the city, and bauxite and iron de- 
posits to the south and southwest. 

The town was founded by Mendoza in 1764 as San Tomas de la 
Nueva Guayana, but its location at this particular point on the 
river gave to it ^e popular name of Angostura, the Spanish term 
for “narrows.” Angostura bitters were invented there in 1824, 
although the manufacture was thereafter transferred to another 
city. The name Angostura was used until 1849 when that of the 
Venezuelan liberator was bestowed on it. Ciudad Bolivar played 
an important part in the struggle for independence and was for a 
time ^e headquarters of the revolution. 

The town suffered severely in the fight for its possession, and 
the political disorders which followed greatly retarded its growth. 

(C. E. Me.) 

CIUDAD JUAREZ, formerly El Paso del Norte, a north- 
ern frontier town of Mexico, in the state of Chihuahua, 1,223 
by rail N.N.W. of Mexico City. Pop. (1910) 10,621; (1950) 
128,782. Ciudad Ju&rez stands 3,800 ft. above sea level on the 
right bank of the Rio Grande del Norte, opposite the city of 
£1 Paso, Tex., with which it is connected by bridges. It is the 
northern terminus of the Mexican National railway and has a 
large transit trade with the United States, having a customhouse 
and a United States consulate. It is also a military post with a 
small garrison. The town has a straggling picturesque appearance, 
a considerable part of the habitations being small adol^ or brick 
cabins. 

Ciudad Juirez was founded in 1681-82 ; its present importance is 
due entirely to its position on the border and the railway into the 
interior. It was the headquarters of Pres. Benito Juarez in 
1865 and was renamed in 1885 because of its devotion to his 
cause. 


CIUDAD REAL, a province of central Spain, formed in 
1833 of di.stricts taken from New Castile and bounded on the 
north by Toledo, northeast by Cuenca, east by Albacete, south 
by Ja6n and Cordova and west by Badajoz. Population (1950) 
567,027; area, 7,622 sq.mi.; density per square mile 75.0. In the 
east and centre are extensive high plains forming part of the region 
known as La Mancha and rising on the southeast to low hills. 
The west consists of broken hilly country bordered on the south 
by the parallel ridges of the Sierra de Alcudia and by the Sierra 
Madrona. foreranges of the Sierra Morena. The province is 
drained, except on the southeast, by the Guadiana river which 
traverses it from east to west and receives several tributaries 
notably the Giguela, Zdneara and Bullaque on the right and the 
Azuel and Jabaldn on the left. 

The climate on the plains is oppressively hot in summer, and 
in winter bitterly cold winds prevail. The rainfall is scanty and 
prolonged droughts are common. Forests occur only on the 
higher ground in the west. The vegetation on the La Mancha 
plains is limited to poor pasture. Cereals, saffron, the olive and 
vine are cultivated, but agricultural development is hindered by 
the scantine.s.s of the population, the aridity and poverty of the 
soil, the want of proper irrigation and the occasional ravages 
locusts. Large numbers of sheep and goats, however, are reared 
on the plains, and Ciudad Real is famous for its mules. Pigi\ 
are kept in the oak forests of the west, and cork is an important 
product of this region. 

Coal is mined round Puertollano, lead in various districts and 
important mercury deposits at Almaden. There is no other indus- 
trial development. 

The roads are insufficient and ill-kept, especially in the north- 
west. where they form the sole means of communication. The 
Madrid-Lisbon railway passes through the capital, Ciudad Real, 
and through Puertollano, where there is a branch line to San 
Quintin. Farther east, the Madrid-Linares railway passes through 
Alcazar de San Juan, junction for the Albacete line, and Man- 
zanares and Valdepehas, where branch lines link it with (.'iudad 
Real and Puertollano respectively. There is also a branch in the 
northeast to Tomelloso. 

The capital is Ciudad Real (pop. 1950, 34,244 mun.) (q.v). 
The principal towns, with 1950 population of tnunicipios an*: 
Valdepehas (26,020), Tomelloso (30,072), Puertollano (34.884!, 
Alcdzar de San Juan (25,139), Manzanares (18,204); Almodovar 
del Campo (14,719) and Almad6n (12,375). Almagro (9.949’- 
famous for its lace, and Daimiel (20,204), a market centre of La 
Mancha and site of a military aerodrome, belonged in the middle 
ages to the knightly order of Calatrava, formed in 1158 to keep the 
Moors in check. Campo de Criptana (15,659) and La Solatia 
(14,699) are other market towns. Education is very backward. 
(5ee also Castile.) 

CIUDAD REAL, a town of central Spain, capital formerly of 
La Mancha and after 1833 of the province described above. It 
lies T07 mi. S. of Madrid, on the Madrid-Badajoz-Lisbon and Ciu- 
dad Real-Manzanares railways. Pop. (1950) 34»244 (niun.). 
Ciudad Real, situated on a wide plain, between the river Guadiana 
in the north and its tributary the Jabaldn on the south, offers little 
of interest beyond its lofty Gothic cathedral, built without ai.sles. 
It is the market for the cereals, oil, wine, potatoes and figs pro- 
duced with irrigation on the surrounding plain. Ciudad Real was 
founded by Alphonso X of Castile (1252-84) and fortified by 
him as a check upon the Moorish power. Its original name of 
Villarreal was changed to Ciudad Real by John VI in h 
is said to have suffered greatly, esp)ecially in the loss of its flounsh- 
ing leather industry, by the expulsion of the Moriscos in the 17I® 
century. 

During the Peninsular War a Spanish force was defeated there 
by the French, on March 27, 1809. 

CIUDAD RODRIGO, a town of western Spain, in the prov- 
ince of Salamanca. It is situated on an eminence on the right na 
of the river Agueda, i3i mi. E. of the Portuguese frontier, and 0 
the railway from Salamanca to Coimbra in Portugal. Pop. (*95 _ 
12,596 (mun.). Ciudad Rodrigo is an episcopal see and ! 
many centuries an important frontier fortress. It was fuun 1 
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in the 1 2th centuiy by Count Rodrigo Gonzilez and named after 
him, but remnants of a Roman aqueduct and bridge indicate that 
it occupies the site of a Roman settlement. The 12th-century 
cathedral, with fine cloisters and carved portico, was disfigured by 
additions in iS 3 li 8.nd has suffered during sieges from its posi- 
tion almost astride the walls. During the Peninsular War, it was 
captured by the French under Marshal Ney, in 1810; but on Jan. 
u), 1812, it was retaken by the British under Viscount Welling- 
ton, who, for this exploit, was created earl of Wellington, duke 
of Ciudad Rodrigo, and marquess of Torres Vedras, in Portu- 
fiai- (X.) 

Siege of Ciudad Rodrigo, 1812 «f— -F or the operations preceding 
and following the siege of Ciudad Rodrigo in 1812 see Peninsular 
War. Having insufficient troops to provide a covering force WcU- 
iiiglon decided to use the element of surprise. He waited till both 
armies were scattered in winter quarters, made aU his preparations 
ill secret, and then suddenly, on Jan. 8, appeared before the town. 
Ciudad Rodrigo lies on the right bank of the Agueda and in 1812 
its fortifications were modem and formidable, but it was com- 
manded on the north by a hill, the Great Teson, which, crowned 
by a strong redoubt, rose to a height of 150 ft., only 600 yd. from 
the walls. Between this hill and the town lay a slightly lower 
riiljjc, the Little Teson, which was flanked at its eastern end by the 
fDiivcnt of San Francisco, at its western by that of Santa Cruz. 
The very night of his arrival Wellington stormed the redoubt on 
the Great Teson and at once began his pre^iarations for an inten- 
sive siege. The weather was terribly severe, .so that the troops in 
tlie trenches had to be relieved every 24 hours, but the men worked 
with great speed and enthusiasm. Within six days the British had 
dug a parallel and constructed batteries for 32 guns on the Great 
Teson, had sapped across the low ground and dug a parallel within 
assaulting distance on the Little Teson, and had stormed the con- 
vents which flanked it. For five days a furious bombardment was 
maintained, the enemy replying with equal vigour. By Jan. ig two 
breaches had been made in the walls and, though the counterscarp 
had not been destroyed nor the enemy’s guns silenced, Wellington 
gave orders for an assault. The main breach, at the northern cor- 
ner of the fortifications was to be stormed by the 3rd division; 
the lesser breach, 200 yd. to the east, by the light division. Pack’s 
Portuguese were to make a feint attack upon the San Pelayo gate 
at the other side of the town. At 7 p.m. on the igth Campbell’s 
brigade of the 3rd division entered the ditch at the southwest 
rorner of the fortress, with orders to .scale the outer wall and 
dear the left flank of the main breach. Their actual entry was pre- 
mature and the garrison opened fire W'hile the other attacking 
troops were still in their assembly trenches. The storming columns 
at (Mice dashed forward. The 3rd division was checked at the 
main breach by a land mine, but quickly drive the defenders back 
to n retrenchment behind the breach, which for a time held them 
back. The light division met with less opposition and, pouring 
through the lesser breach, cleared the way for their comrades on 
the right. The garrison quickly surrendered, but the storming 
troops got out of hand and for the rest of the night plundered, 
«lrank, burned and murdered; only at daylight was order restored. 
The siege cost Wellington 1,000 casualties, half in the assault, but 
1.500 prisoners and 150 guns fell into his hands. Mairoont only 
received definite news of the siege on the iSth; by the time he had 
collected his army the town had fallen. (H. L. A.-F.) 

CIUDAD TRUJILLO (Santo Domingo), capital of the 
Dominican Republic on the island of Hispaniola. Pop. (1950 cen- 
sus) 181,553. R south coast, on the river Ozama. 

Founded in 1496, it is the oldest existing settlement of white men 
in the New Wdrld, and perhaps the most perfect example of a 
^l>anish colonial town of the 16th century. It is surrounded by 
ancient walls with bastions. The streets are straight, narrow and 
inu nsect at right angles. The massive houses are built of stone 
with coloured walls pierced with huge doors and windows. The 
cjithedral, in the Spanish Renaissance style, dates from 1512, and 
contains the reputed tomb of Columbus ig-v.). The cell m which 
and his brother were confined by order of Bobadilla is still 
shown in the old fortress. The city is the seat of an archbishop. 
It has a small harbour, but the river is navigable for 4 nu. from 


its mouth. 

CIUDAD VIEJA, a highland village of Guatemala about 22 
miles S.W. of Guatemala city and 3 mi. S.E. of Antigua, situated 
in the valley of the Almolonga at the foot of the volcano Ague 
(water). Urban population of the municipio of Ciudad Vieja 
(1950 census), 5.415. Originally named Santiago de los Caballeros 
de Guatemala, the city was founded in 1527 under the direction 
of Jorge de Alvarado, brother of Pedro de Alvarado, conqueror 
of Guatemala, and became the third capital of the Spanish Captain 
Generalcy of Guatemala. (The first and second capitals were, 
respectively, Iximchd and Xepau.) News of Pedro de Alvarado’s 
death in Mexico reached Ciudad Vieja on Aug. 29, 1541; on 
Sept. 8 his widow, Beatrix de la Cueva, had herself decreed gov- 
ernor of the province. Either as the result of a storm or an earth- 
quake which cracked open the crater of the volcano Agua, an 
avalanche of mud and water descended upon the city on Sept, xo, 
burying, among several hundred other i)eople, Dona Beatrix. 
Following this disaster, the capital was moved to Antigua, whence 
it was in turn removed, because of an earthquake in 1773, to the 
present site of Guatemala (q.v.). 

CIVERCHIO, VINCENZO^ an early i6lh century Italian 
painter, bom at Crema. There are altar pieces by him at Brescia, 
and at Crema the altar piece at the duomo (1509) is his work. 
His '*Birlh of Christ” is in the Brera, Milan; and at Lovere are 
other of his works dating from 1539 

CIVET, or, properly, Civet Cat, the name given to the more 
typical members of the Viverridae (see Carnivora), which are 
characterized by the presence of a deep pouch near the genital 
organs into which a fatty, yellowish substance, known as civet 

and having a strong musky odour, 
is secreted. Several species are 
known. The African civet (Cfv- 
eUictis civetta) measures 3-4^ 
ft. in length, of which a third is 
tail, and stands 10-12 in. high. 
The hair is long, forming an erec- 
tile ridge down the middle of the 
back; in colour it is dark grey 
with black bands and spots. The 
animal is nocturnal and largely 
carnivorous; it climbs trees with 
agility. It is kept in captivity 
(where, however, it never becomes tame) for its perfume, the 
larger quantity of which comes from the male and is scraped from 
the pouch with a spoon twice a week. The zibeth ( Viverra zibetha) 
extends from Arabia to India and several East Indian islands. 
Other species occur in India, China and Malaya. The odorous 
principle (a ketone) has been isolated and named civetone. Civet 
is u sed f or blending scents. 

CIVICS. Civics owes its origin to the Latin dvicus, meaning 
citizen. Hence, broadly interpreted, it refers to the mutual re- 
lationships which obtain between citizens in the state and in so- 
ciety in general. The concern of the school with these relation- 
ships finds one of its chief expressions through the social study 
known as civics. 

Although civics seldom appears in the elementary school as a 
separate subject, beginning about 1910 increasing attention was 
paid in the first six or seven years of instruction to the cultivation 
of such civic attitudes as respect for authority, fair play, tolerance 
of the views of others and an understanding of the interdependent 
nature of personal relations. Courses in civics identified as such 
appear throughout the secondaiy school with the greatest con- 
centration in the 9th and 12th years. Such courses appear under 
a variety of titles such as vocational civics, economic civics, social 
civics, citizenship, problems of democracy, community civics and 
many others. VlMe the variety of titles reflects some indecision 
as to what civics is, it nevertheless reports a conception of citizen- 
ship far more realistic than that which was commonly employed as 
recently as 1915 and elaborated under the title of government or 
civil government. 

The changes v^hich occurred in the conception and teaching of 
civics following World War I were greater than in any other social 
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study. These changes arc clearly related to and have been roughly 
concurrent with the dramatic changes that characterize the recent 
history of western society — the increasing speed of the transition 
from the police to the service state, the multiplication and im- 
provement of mass media of communication, the increasingly 
industrial, urban, and rational nature of social life, the growing 
interdependence of its parts and the consequent need to examine 
critically the adequacy of cultural, economic and political in- 
stitutions devised as instruments of social control in a much sim- 
pler world. 

The older civics was, for the most part, the study of the forms 
of political organization, requiring chielly rote learning. Modem 
civics is the study of the dynamic processes in which representa- 
tive groups, both voluntary and nonvoluntary, reach working 
agreements as to their goals, and shape, and continually resliape, 
the instruments for their realization. 

In those courses which represent the best thought and practice, 
many types of human association are studied. These range from 
the family, the play group, the school team and youth service or- 
ganizalioiis to the trade union, the corporation and civil com- 
munities. These civil communities vary in size and complexity 
from the neighbourhood, village, city, county and commonwealth 
to the nation and such emerging units as the metropolitan area 
and the nascent society of nations. In these various groups con- 
texts, as befits the maturity of the student, .such matters as the 
following arc studied: the relation of the individual to others in 
group life, the nature and importance of discussion In the develop- 
ment of democratic consensus, the process of group formation and 
cohesion, and the relation between implemental and goal values. 

The comprehensive view which civics takes of citizenship re- 
quires that it study the process of governing in the context of 
realistic cultural and econotiiic situations. Furthermore, in these 
contexts, governing is viewed both in the formal-constitutional and 
in the infornial-voluntary-group sense. Such cultural and economic 
considerations as Iho conditions of employment, the incidence of 
amount and regularity of income with mental and physical security, 
the distribution of medical, dental and hospital services, the preven- 
tion and treatment of crime, the conservation of natural resources, 
the quality and quantity of the human population and allied topics 
provide fertile soil for the study of the meaning of terms which, lack- 
ing such treatment, are mere slopns. Put now in their proper con- 
text, such terms as freedom, equality and justice identify the conditions 
under which the struggle for democracy goes on, offer abundant illus- 
trations of both formal and informal political controls and, in short, 
provide the setting for the study of Realpolitik. They likewise serve 
as practical and vital points of departure from which to study and 
appraise the adequacy of the executive, legislative, judicial and ad- 
ministrative agencies of government in the formal sense. 

The modem conception of the nature of civics is, however, attended 
by significant difficulties. There is first the fact that political problems 
arc by definition moral problems and hence are less susceptible of 
being treated with the finality and precision possible in, for example, 
languages, mathematics and the natural sciences. Closely related is 
the fact that the teaching of civics in a democratic society involves the 
dual and seemingly paradoxical task of fostering both loyal and critical 
altitudes. Furthermore, it falls especially to cMcs to expose fallacious 
views held by many earnest but confused persons, such as the belief 
that one conception of the nature of democracy is quite as reliable as 
another— irrespective of knowledge of its ideals and the adequacy and 
relevance of the means employed to realize them. 

Only when taught in the context of the opportunities which present- 
day democracy affords and the difficulties which attend such an in- 
quiry, can civics, in common with cognate social studies, develop 
rationally grounded democratic altitudes and permit the student to 
ucciuirc basic intellectual skills. These objectives can he realized only 
within the framework of substantial knowledge about, and, in so far 
as possible, personal acquaintance with, democracy in process. 

Bibuograpity. — ^Association for Education in Citizenship, Education 
for Cithenship in Secondary Schools (1936) ; Sir Ernest Barker, The 
Citizen's Choice, (1937); Karl Mannheim, Diagnosis of our Time, 
(1944); Charles £. Mcrriam, The Making of Citizens, (1931) and 
Civil Education in the United States, (1934) ; Bessie L. Pierce, Citizens* 
Organizations and the Civic Training of Youth, (1933) ; Progressive 
Education Association, The Social Studies in General Education; John 
Dewey, The Public and its Problems (1927) ; Graham Wallas, Human 
Nature in Politics, 3rd ed. (1921). (E. S. Jn.) 

CiyiD^E DEL FRIULI, a town of Venetia, Italy, prov- 
ince of Udine, 10 mi. E. by N. by rail from the town of Udine; 
453 ft. above sea-level; it was the ancient Forum lulii. Pop. 
(1951) 11,454 (commune). The river Natisone forms a pic- 


turesque ravine here. The cathedral of the 15th century con. 
tains an octagonal marble canopy with sculptures in relief, with 
a font below it belonging to the 8th century. The museum 
contains Roman and Lombard antiquities, mss. and gold, silver 
and ivory objects formerly belonging to the chapter. The small 
church of S. Maria in Valle belongs to the 8th century, and con- 
tains fine decorations in stucco probably of the 12th century. 
The fine 15th-century Ponte del Diavolo leads to the church of 
S. Martino, which contains an altar of the 8th century with 
reliefs executed by order of the Lombard king, Ratchis. At 
Cividale was born Paulus Diaconus, the historian of the Lom- 
bards in the time of Charlemagne. A railway runs to Caporetto 
(i6m.). 

The Roman town, of Forum lulii was founded either by Julius 
Caesar or by Augustus, when the Via lulia Augusta was built 
through Utina (Udine) on its way north. After the decay of Aqui- 
leia and lulium Camicum (Zuglio) it became the chief town of the 
district of Friuli and gave its name to it. The patriarchs of 
Aquileia resided here from 773 to 1031, then returned to Aquilcia, 
and finally in 123S removed to Udine. This last change of resi- 
dence wa$ the origin of antagonism between Cividale atu] 
Udine, terminated by their surrender to Venice in 1419 and 
1420 respectively. 

See G. Fogolari, Cividale del Friuli (Bergamo, 1906), well illustrated;' 
Memorie Storkhe Forogiuliesi, passim (Udine, 1905, jgg.— in progress). 

CIVIL ENGINEER. W’hen, in the i8th century, attention 
began to be given in England to such works of public value as 
roads, canals, harbours, docks, and lighthouses, the regulation 
of rivers, the production of iron by improved methods, and the 
construction of steam engines and of the machinery called forth by 
that new source of motive power, there arose men of great natural 
gifts, either with little technical training but great practical intel- 
ligence and skill, such as Brindley, or of equal practical capacity 
coupled with scientific attainments, such as Smeaton and Watt. 
These men applied to beiicficcnt purposes the mechanical and 
constructional arts which previously had formed almost entirely 
the vocation of the military engineer, and they called themselves 
‘‘engineers”; but Smeaton, seeing the inappropriateness of assum- 
ing a title hitherto belonging to military men, adopted the tide 
“civil engineer,” to make it clear that he was a civilian practitioner 
of those arts. 

It was with this conception of the civil engineering profession 
that the Institution of Civil Engineers was founded. A royal char- 
ter of incorporation was granted to the institution on June 3, 
1828. Before applying for the charter, the Society drew up a 
definition of the profession, “the art of directing the great sources 
of power in Nature for the use and convenience of man.” 

Many societies have since arisen having fur their object the 
advancement of particular branches of engineering work, but the 
institution adheres to the conception of civil engineering held by 
its founders, and admits to its ranks any engineer who is ade- 
quately trained and experienced in the design and execution of 
any works or machinery instrumental in the application of sources 
of power for the benefit and convenience of mankind. The roll of 
the institution in 192S numbered upwards of 10,000. Its house in 
Great George street, Westminster (the third building which it has 
occupied in that street), was built in 1912-13. 

Specialization has brought about separate grouping of those 
interested in mechanical, electrical mining, etc., engineering. 
Underlying all groups is the work of the civil engineer, whose 
field particularly is that of structures. Foundations, simple or ex- 
tremely complicated, are within his realm. He designs and super- 
vises ihe construction of bridges and great buildings, tunnels, 
dams, reservoirs and aqueducts; he brings water to the centres 
of population and disposes of their wastes. He irrigates the desert 
and reclaims the swamps. He lays out, constructs and maintains 
highwa3rs and railroads, digs canals, regulates rivers, deepens 
hours, builds lighthouses and constructs wharves and piers. He 
measures the earth’s surface and the objects on it, and charts the 
resulting data. The work is frequently of a very dcfinMy 
pioneering character, involving protracted physical effort. The 
civil engineer must have a scientific attitude of xnindj and should 
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liave imagination, initiative, accuracy and good judgment, trained 
by special study. He should be able to work with men as weU as 
with materials, and he should have administrative ability. In the 
Vin'ted States with over zoo million inhabitants, probably 75,000 
persons would call themselves civil engineers. 

The American Society of Civil Engineers, founded in 1852, 
admits engineers from various fields. It has a membership of about 
14.000 and is an important engineering institution. 

CIVILIS) CLAUDIUS) or more correctly Iulius, a Bata- 
^Ti.an leader of the German revolt against Rome (a.d. 69-70). He 
had served as a Roman auxiliary. During the disturbances that fol- 
lowed the death of Nero, he induced the Batavi to rebel, under 
flu* pretence of assisting Vespasian. The neighbouring Germans 
joined the revolt. The Roman garrisons near the Rhine were 
driven out, and 24 ships captured. Two legions were blockaded in 
Castra Vetera (near the modem Xanten), and the survivors were 
Imally massacred. Eight cohorts of Batavian veterans joined their 
rountrymen, and the troops sent by Vespasian to the relief of 
Vetera threw in their lot with them. The result of these acces- 
sions to the forces of Civilis was a rising in Gaul. The Roman 
cencrals were murdered (a.d. 70), and the whole of the Roman 
lorics were induced by two commanders of the Gallic auxiliaries 
I Julius Classicus and Julius Tutor) to revolt from Rome and join 
( ivilis. Most of Gaul declared itself independent, and the founda- 
tion of an empire of the Gauls was contemplated. Vestiasian 
rtsolvcd to take strong measures for the suppression of the revolt. 
The arrival of Petillius Cerialis with a strong force awed the Gauls 
ami mutinous troops into submission; (.nnlis was defeated at 
Vii^iista Treverorum (Trier, Treves) and Vetera, and forced to 
withdraw to the island of the Bata\ians. He finally came to an 
aert ement with Cerialis whereby his countr3mien obtained certain 
.'icivanlages, and resumed amicable relations with Rome. From 
iliih time Civilis disappears from history. 

Hnn.ioGRAPHY. — ^'I'hc chief authority for the history of the insur- 
nrlitin is Tacitus, Ilhtories, iv., v., whose account breaks off at the 
liiL'inning of Civilists speech to Cerialis; also Josephus, Bdlum 
Jinlaifumt vai. 4. See also Merivalc, IlisU of the Romans under the 
hupirv, eh. 58; H, Schiller, Geschkhte der romhehen Kaiserzeit, bk. 
ii di. 2, § 54 (1883) ; B. Henderson, Civil War and Rebellion in the 
Roman Empire (1908) ; Mommsen, Provinces of the Roman Empire 
ivh. IV.), trans. Dickson (1909). 

CIVILIZATION, This Encyclopiedia is in itself a descrip- 
tion of civilization, for it contains the story of human achievement 
hi all its bewildering developments. It shows what men during 
hundreds of thousands of years have been learning about them- 
si'lves. their world and the creatures which share it with them, 
Thty have reached out into remote space and studied nebulae 
'\ho.^e light reaches them after a million years; they have, on the 
Ollier hand, dissected atoms and manipulated electrons as they 
nuehi handle pebbles. In the present magnificent series of vol- 
onu‘s man’s inventions are reviewed from the rudest chipped flint 
lo I lie most delicately adjusted microscope; his creation of 
muliiform beauties of design, colour and word, his ways of deal- 
ing with his fellows, his co-operations and dissensions; his ideals 
ind lofty aspirations, his inevitable blunders and disappointments; 
in diort, all his gropings, disheartening failures and unbelievable 
iriuninhs are recalled. 

^M'veral thousand contributors have been brought together to 
cath his special part in writing some thirty-five million words 
nn what mankind has hitherto done and said. It might therefore 
at first sight superfluous, and indeed impossible, to treat 
dvilizaiion itself as a separate topic in a few pages. But there i.s 
daniTcr that owing to the overwhelming mass of information givetn 
Jn ihrsc volumes 'certain important underlying considerations may 
lo«^t sight of. There*arc highly significant questions concerning 
file nature and course of human development, the obstacles which 
lain in the way of advance; the sources of success and frus- 
fiaiioii, which could hardly be brought together in dealing with 
of the special aspects of human culture. Accordingly an 
will be made under this caption to scan civilization as a 
*iiii:lc. unique and astonishing achievement of the human species, 
'I’o iiegin with, it is a startling fact that civilization, which sets 
iTian in so astounding a manner from all other animals, should 
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only lately have begun to be understood. We are immersed in it 
from infancy; we take it for granted, and are too near it to see 
it, except in this detail and that. Even to-day, with all our 
recently acquired knowledge, those who strive most valiantly in 
imagination to get outside civilization so that they may look upon 
it dispassionately and appraise it as a whole, are bewildered by 
its mysteries. As for the great mass of intelligent people, they still 
harbour many ancient illusions and misapprehensions from which 
they can only be weaned with great reluctance. 

The object of the present article is to describe the newer ways 
of viewing civilization, its general nature, origin, progress, trans- 
mission and chief developments, in the light of information which 
has been accumuLiting during the past fifty or sixty years. The 
study of man himself has been revealing quite as many revolution- 
ary facts and hypotheses during the past half century as the scien- 
tific investigation of the world in which he lives. The history of 
human achievement has been traced hack, at least in vague outline, 
hundreds of thousands of years; man’s original uncivilized nature 
and equipment have been studied and compared with the behaviour 
of his nearer relatives; new conjectures have emerged in regard 
to the functioning of speech and the nature and origin of human 
reasoning; careful investigations of primitive civilizations have 
cast great light on more complicated ones; the tremendous im- 
portance of childhood and its various implications in the develop- 
ment of civilization have been elaborated. 

These and many other discoveries conspire to recast our con- 
cei^tion of civilization, its past progress and its future possibilities. 

It is instructive to note that the word civilization is by no means 
an old one. Bosvrell reports that he urged Dr. Johnson to insert 
the term in his dictionary in 1772, but Johnson refused. He pre- 
ferred the older word “civility.” This, like “urbanity,” reflects 
the contempt of the townsman for the rustic or barbarian; it is 
an invidious term, although in a way justified by the fact that 
only where cities have grown up have men developed intricate 
dvilizalions. The arduous and dispersed tasks of the hunter, 
shepherd and peasant folk do not afford the leisure, or at least 
the varied human contacts, essential to the generation of new 
ideas and discoveries. But modern anthropologists have pointed 
out that (icoples without cities, such as the tribes of Polynesia and 
the North American Indians, are really highly “civilized,” in the 
sen.se that upon sympathetic examination, they are found to have 
subtle languages, ingenious arts, admirably suited to their condi- 
tions, developed institutions, social and political; religious practices 
and confident myths, no better and no worse substantiated than 
many that prevail to-day among the nations of Europe. All these 
betoken and presuppose a vastly long development. Among Eng- 
lish speaking people the first to point this out clearly was £. B. 
Tylor, who published his famou.s Primitive Culture in 1871, the 
same year in which Darwin’s Descent of Man appeared. These two 
books would alone have served, by different approaches, to give the 
word civilization a far more profound meaning than it had ever 
had before. 

NEW CONCEPTION OF CIVILIZATION 

There could be no real understanding of the fundamental char- 
acteristics of civilization until the fact was well established and 
digested that could we trace back man’s lineage far enough we 
should find it merging into that of wild animals, without artificial 
shelters, clothes or speech; dependent for sustenance on the pre- 
carious daily search for food. It requires a considerable effort 
of the imagination to picture the human race without these seem- 
ing necessities of even primitive civilization. Without fire and 
tools men must have existed as did a wild girl discovered near 
CMlons, France, in 1731. She possessed a monkey -like agility 
which enabled her to catch birds and rabbits; these she skinned 
with her nails and gobbled raw, ns would a dog. She delighted to 
suck the blood from li\ang pigeons, and had no speech except 
hideous screams and howls. 

This conception of man’s former animal existehcc is gradually 
supplanting the older one. based upon ancient Hebrew tradition, 
that the first man and first woman were special creations with 
fully developed minds, speech and reason, which enabled them 
forUiwith to dress the garden in whidk they found themselves, to 
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name its animal denizens, and to talk with one another, and with 
God himself in the cool of the evening. This view is still passively 
accepted by an overwhelming majority of Americans and Euro- 
peans and is at present hotly defended by a powerful group in the 
United States. 

The former assumption was that man was by nature endowed 
with a mind and with reason. These distinguished him sharply 
from the animals, which did wondrous things it is true, but not as 
a result of reason. Their behaviour was guided, it was argued, by 
instinct. Darwin says that “the very essence of an instinct is 
that it is followed independently of reason.” But if we agree, as 
manifold evidence seems to force us to do, that long, long ago 
men behaved and lived like wild animals, arc we not forced to 
ask if they did not live wholly according to what Darwin calls 
“instincts”? And if once upon a time our ancestors lived solely 
by their animal equipment, did they as yet have a mind and 
reason? May not the human mind be something that has very 
gradually developed as a result of man’s peculiar animal make-up 
and capacities? May not his reason be but another name for his 
slowly accumulated knowledge and beliefs and his ways of dealing 
with them and building upon them? In any case the discovery that 
our ancestors once lived like wild animals raises entirely new and 
difficult questions as to the nature, origin and interpretation of 
those powers of his known as mind and reason, which have enabled 
him to seek out those inventions and come upon beliefs and 
practices which have produced in the aggregate civilization. 

In short, it seems to be more and more apparent that mind and 
reason were not part of man's original equipment, as are his 
arms and legs, his brain and tongue, but have been slowly acquired 
and painfully built up. They are themselves inventions — things he 
has come upon. Like other inventions they are part and parcel 
of civilization — not innate in man but dependent for their per- 
petuation on education in the widest sense of that term. This is 
so novel an idea that many readers may find it difficult to 
grasp, but wffien grasped it alters one’s whole estimate of human 
progress. We ordinarily think of civilization as made up of 
mechanical devices, books and pictures, enlightened religious 
ideas, handsome buildings, polite conduct, scientific and philo- 
sophical knowledge, social and political in.stitutions, ingenious 
methods of transportation and the rest. We think that all these 
things are due to man’s possession of a mind, which no animal has, 
and as a result of the exercise of reason. In a way this is true 
enough, only we must reconceive mind and reason and regard them 
just as truly a part of the gradual elaboration of civilization as 
a House of Commons or a motor car, and quite as subject to im- 
provement. At the risk of making a seemingly irrelevant philo- 
sophical digression, which is really most essential to a modern 
understanding of civilization, something may be said of the newer 
conception of mind and its variant, reason. 

The word mind was originally a verb, not a noun; it meant 
action, not a thing or agent. It was remembering and purposing, 
and taking note of — as for instance “I minded” — that is, remem- 
bered, or paid attention to, or was concerned by. But as time 
went on philosophers made a noun of the good old verb. It was 
(conceived as that incorporeal substance which was the scat of 
a person’s consciousness, thoughts, feelings, and especially of his 
reasoning. The bony was set over against the mind whose orders 
it was supposed to execute. The Scottish philosopher of common 
sense, Reid, says explicitly that “we do not give the name of 
mind to thought, reason or desire; but to that power which both 
perceives and wills.” Even John Stuart Mill says in his Logic 
that “mind is the mysterious something which feels and thinks.” 

Recently there has been a tendency to reduce the noun mind 
once more to a series of verbs— desiring, remembering, feeling, 
thinking, distinguishing, inferring, phuming — and to regard the 
assumption of “a mysterious something” as unfounded, unneces- 
sary and a serious embarrassment. Relieved of this embarrass- 
ment it is possible to begin to bridge the gulf between the original 
behaviour of the human race and that of mankind to-day. Des- 
cartes and all the older philosophers believed that man had 
always had a mind as good as theirs. Tliey sought to tell him how 
to employ it in the pursuit of truth. Mind was to them a sort of 


divine instrument, conferred solely upon man, that could be 
sharpened and efficiently used by following the laws of logic; but 
they could not think of it as something accumulated, so Jto sj^cak 
through the many thousands of years since man made his first 
contributions to the upbuilding of civilization. 

The way is now cleared for a new view of civilization which 
would not have been possible 50 or 60 years ago. Qvilization is 
no longer contrasted with “rusticity,” “barbarity” or “savagery,” 
but with man’s purely animal heritage. Modern men are still 
animals, they have to eat and sleep, protect themselves from the 
inclemencies of the weather, and defend themselves from attacks 
of their fellow creatures and other animals, and to rear a new 
generation, if the species is to be peri^tuated. They closely 
resemble kindred animals in much of their physical structure, in 
their important organs, breathing, digestion and the circulation of 
their blood. All these peculiarities are hereditarily transmitted no 
matter how much or how little men may be civilized. On the 
other hand, civilization — language, religion, beliefs, morals, arts 
and manifestations of the human mind and reason — none ot these 
can be shown to be handed down as biological traits. They can 
only be transmitted to a new generation by imitation or in.st ra- 
tion. 

All mankind to-day has a double heritage. The one comes to 
without any effort on our part, as do the spider’s peculiar chaA 
acteristics or those of birds, or of any of our fellow maminuls; 
come to them. It is secure and tends to remain the same for 
thou.sands of years. Civilization, on the other hand, is precarious; 
it must be assimilated anew by each one of us for himself in 
.such a degree as circumstances permit. It can increase in- 
definitely but it may also fall off tremendously, as the hLsiory of 
man amply testifies. It is a legacy that can be lost as well as 
kept and increased. 

To illustrate: it may be that before human beings had acquired 
any of this loseable thing, civilization, they would pick up ;i 
stick to strike an assailant or hurl a stone at him. They migh; 
have found themselves riding astride floating tree trunks to 
a stream. Certain persons would occur, let us say, in each gener- 
ation who would do all these things without ever having .seen iht ni 
done. These acts would lie classed in man’s animal heritage, llul 
should we find traces of men who chip()cd a dint nodule into a 
hatchet head, and hollowed out their log with such a hatchet, or 
with fire, we should have to class these acts among the arts of 
civilization since they presuppose so much accumulated expcrieiuf 
and ingenuity that they could not be inborn. The art of making a 
rude boat might consequently be wholly lost, as surely many 
inventions must have lapsed, if a single generation passed with- 
out constructing one. 

It seems now an imperative fact that all civilization — ^thc total 
social and traditional heritage, would fall away immediately and 
completely should a thoroughgoing forgetfulness, an overwhelm- 
ing amnesia and profound oblivion overtake humanity. Only 
their natural equipment would be left. As Graham Wallas sug- 
gests, those least civilized would have a possible chance of sur- 
viving. It is only uncivilized man that might go on indefinitely. 
We arc all by nature wild animals plus; and our taming weakens 
us for the ancient struggle in the forest, naked and bare-handed. 

PECULIAR ITEMS OF MAN’S BODILY FORM 

At this juncture the question arises, what was there poculwr 
in man’s physical make-up that enabled him to initiate civilizaimn 
and build up a mind which he could use to increase bis resyura> 
so far beyond that of any other animal? Before proceeding 
should recollect that the ways of all living creatures are 
and astonishing. Even a single-celled organism can marvellous y 
adjust itself to altered conditions. It seems ut 

pcrience, it appears to have a sort of memory, it is modified y 
happenings which interrupt its comfortable routine. It is 1 “ 
genious in defending itself in seeking food and reproducing. 
is, in short, purposive in its conduct. The tiger and the 
able to adjust themselves to very different modes of -jj 

are the orioles and cacti. Before man began to accumulaic civ 
zation we are forced to assume that be too made terms wit 
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daily need of adjustment which faced him, otherwise we should 
not be here to write the tale. These are the salient essentials of 
jjjf, and man is a part of what Julian Huxley calls “the stream of 
life.” All these possibilities lay behind the development of man’s 
in'rlliRcnce. They arc the hinterland from which civilisation 
emerged and to which it ever tends to retreat. 

In order to begin and carry on the accumulation of civilisation, 
nian had of necessity to be so constructed physically that he 
coulfl perceive more clearly than his predecessors, make more 
arrnrate distinctions and so remember and imagine better; for 
all these are essential to talking and thinking. The awareness of 
animals is of a low, vague type, and so must pristine man’s have 
been. The one-celled animals behave in a purposive way, but 
thry have no eyes or cars or noses. They must live in silence 
and darkness like a human blind, deaf mute. They will never- 
theless take in certain food and reject other things. They per- 
ceive and act without, so far as we can sec, being conscious of 
their actions. They make the necessary decisions without deciding 
in .1 human sense. They have no nervous system, but, as has lately 
been discovered, the promise of one. The creatures most like 
oiir'^Hves have eyes, ears and noses, and evidently see, hear and 
sn)cll; and they have an elaborate nervous system. Of these 
rrsourres they make constant use. But compared with man they 
arc ilbfjualified to make careful distinctions and discriminations 
and remember clearly. Th(‘y take note of far fewer factors in 
their situation. They must art .somewhat as our digestive system 
(Iocs. Tt is a sort of animal within us which performs wondrous 
foaf; when given food. It works purposivcly, as does our heart 
and blood circulation. We can become conscious of these un- 
tdiisiious achievements when we choke, l>ecause the switch is 
not thrown promptly enough to prevent a morsel from going 
flmvri our windpipe instead of taking the route to the .stomach, 
ralpiialion of the heart is a conscious suggestion of the faithful 
jniiTip, which rarely reminds us of its constant attention to busi- 
nr*;? Let it neglect two nr three beats and we are dead. 

The essentials of man s physical equipment for initiating and 
pilinir up civilization have been dwelt upon by many writers. 
Ilf has sensitive hands, and (after he got securely on his hind 
Icc*;* he could use them far more freely than if he had to employ 
thrni as auxiliary feet. His thumb can be readily placed against 
nnv one of his fingers. There is no such expert feeler and handler 
In* lo be found among his kindred. He could learn much of 
shap* and form, of softness and h.irdness, of weight, texture, heat 
inui fold, toughness, rigidity and flexibility, which could be but 
v.iyijcly sensed with hoof or paw. Had he had cars that he could 
turn ibout like a jack-rabbit, and a prehensile tail, he might have 
b(Tn able to learn faster. And all these things were the beginning 
of knowledge. He could not only strike but hurl. His eyes were 
that he was always looking through a stereoscope, so to 
'=|w:ik and seeing things in the round. His vocal organs promised 
a trn Ml range of delicate discrimination in the sounds he made. 
Tln*n he was a hcli>less dependent for many years on his ciders 
so iHmI their acquired ways could become his. 

Lastly there is man’s brain with its complex cerebral cortex and 
if'; association paths, which develop astoni.shingly as a child grows 
The cortex is the prime correlator of impressions, and is 
*oo‘lilied through individual experience in a higher degree than 
any other part of the nervous system. Its functioning is still 
inyslerioiis, but no one doubts its essential role in the process 
of human learning and the increase of intelligence. Its operations 
not, however, autonomous hut closely associated with the ex- 
Ptripiires of the whole human organism and dcjiendent on those 
S'ncular capacities of mankind already mentioned. ^ 

it liecomes apparent that after hundreds of millions of years 
during which nature’s experiments have been going on in physical 
siruiture and function, which have enabled creatures of the most 
ilivf rsc lyjies to meet the absolute requisites of life — growing up 
Ff [)roducing their species— a kind of animal finally appeared 
thi* rurth so constructed that he could become civilized. Man’s 
make-up represents a unique combination of physical 
Most of these, as we have seen, occur in other 
niammals. Even those which seem peculiar to him would not 


serve, however, as a foundation for the development of civiliza- 
tion except in a highly complex union. Cows might have a humaii 
cerebral cortex, foxes apposable thumbs, birds stereoscopic eyes, 
dogs vocal organs similar to ours, and yet civilization would be 
far beyond their reach. Man can teach all of them tricks. They 
themselves can learn something as their life goes on. Chimpanzees 
may under favourable circumstances, as Kohler has shown, make 
very simple, human-like inferences; but none of them could 
initiate and perpetuate the arts and sciences as a heritage of their 
species. 

PROGRESS AND CONSERVATISM 

Such then was man’s original* equipment for getting civilized. 
He had,' obviously, no means of foreseeing the enterprise in which 
he was engaged. His evolution as a civilized being was no more 
premeditated than his rise from earlier simian ancestors. There 
seems to be sufficient evidence that for hundreds of thousands 
of years changes in his mode of life were so gradual and rare as 
to pass unperccived. Each generation accejitcd the conditions in 
which it was reared without thought of betterment. Our modem 
hope of “progress” — ^an indefinite increase of human knowledge 
and its application to the improvement of man’s estate — ^was prac- 
tically unknown even to the Greeks and Romans. From the 13th 
century onward a few writers dwelt upon the promise of the 
future, but they were outdamoured by those convinced that 
human woes were attributable to a departure from ancient stand- 
ards. The Humanists strove lo re-establish the wisdom of the 
classical writers, and the Protestants sought to revive the beliefs 
and practices of the early Christians. Only three centuries ago did 
Bacon unroll a programme of aggressive search for the hitherto 
unknown, w^hich had any very wide influence. In the i8th century 
the conception of reform and progress found illustrious spokes- 
men, and their anticipations of coming changes in the economy of 
human life were destined, as it proved, to be far outrun by the 
events of the iqth and early 20th centuries. 

We can, however, still note on all hands illustrations of man’s 
confidence in routine sanctified by ancient authorities; his sus- 
picion of innovation in wide realms of belief and practice. This 
dogged obstinacy in clinging to his habits, and his general suspicion 
of the unfamiliar, are exactly what might have been anticipated 
when we consider his animal origin. This trait has served to slow 
down the process of change, but at the same time has greatly 
increased the security and permanence of each achievement. 
Here we find a possible explanation of the great role that the 
veil of sacredness has played in man’s development. He has cast 
it over beliefs and practices and so hid them from pert scrutiny 
and critici.sm. The number of those who can tolerate somewhat 
critical thinking here and there, has, nevertheless, greatly increased 
of late, but they are still few indeed. What wc call to-day a 
conservative or reactionary mood must have been characteristic 
of mankind from the beginning. It corresponds to animal in- 
clinations. 

Among animal proclivities there is, however, from the one- 
celled organisms upward, a life-saving tendency to make random 
movements, extensions and contractions, to hasten hither and 
thither, in the pursuit of food and mates. This restlessness and 
groping arc among man’s legacies also. They offset his routine 
and static habits, and lie behind and back of the inventions and 
discoveries he has made. There is, too, especially obvious among 
the higher animals, something auguring what in man becomes 
curiosity. The danger of attack made preliminary scouting a 
valuable asset in survival. So men were by nature wont to pry 
and try and fumble, long before they scientifically analysed and 
experimented. 

There can be no doubt that hundreds of thousands of years 
were required for man to reach even the lowest degree of culture 
to be found among the simplest tribes to-day. The discovery of 
fossil skulls, teeth and bones at different geological levels shows 
that more or less ape-like men have been on earth for from 
half a million to a million years. Several species, such as the 
Java man, the Heidelberg man and the much later Neanderthal 
race are now extinct. The only vestiges of their handiwork con- 
sist in chipped flint tools, becoming better made and more varied 
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as time went on. There Is no way of telling what other arts, 
beliefs and practices were associated with a particular assortment 
of flint utensils. Solias, in his Ancient Hunters, has sought to 
draw ingenious analogies between these prehistoric weapons and 
the civilizations of the Tasmanians, Australians, Eskimos, etc. 

The so-called Cro-Magnon race had finely developed skulls quite 
as good as those of to-diay. To them are ascribed the remarkable 
paintings and drawings found in caves of southern France and 
northern Spain. They are believed to be from 25 to 30 thousand 
years old. Halving this period we come upon traces of ground 
and polished stone tools, coincident with the relinquishment of 
hunting as man’s exclusive pursuit and a settling down to sow 
and reap, spin and weave. Halving it again, we get news of the 
use of copper, the precursor of the metals on which our civilization 
largely rests. This can but be a rough chronology subject to much 
revision as time goes on and the earth is more thoroughly searched 
for evidences of man’s past. 

To get the matter clearly before one, let us imagine, as the 
writer has suggested elsewhere, that 500,000 years of developing 
culture were compressed into 50 years. On this scale mankind 
would have required 49 years to learn enough to desert here 
and there his inveterate hunting habits and settle down in villages. 
Half through the fiftieth year writing was discovered and practised 
within a very limited area, thus supplying one of the chief means 
for perpetuating and spreading culture. The achievements of the 
Greek.s would he but three months back, the prevailing of Chris- 
tianity, two; the printing press would be a fortnight old and 
man would have been using steam for hardly a week. The 
peculiar conditions under which we live did not come about until 
Dec. 31 of the fiftieth year. 

There is a school of anthropologists, the diffusionists, who 
would derive all the higher types of civilization — writing, metal- 
lurgy, the construction of imposing stone buildings — from a 
single region, Egypt. They have collected much evidence to 
show that through the commerce of the Phoenicians, Egyptian 
inventions spread eastward into India, China and Japan, then 
across the Pacific to form the basis of Maya culture in Central 
America. The merits of the ‘‘diffusionist” arguments cannot be 
considered here. G. Elliot Smith, one of the best known advo- 
cates of this theory, dwells on the common lack of inventiveness 
and the reluctance of mankind to adopt new ideas, his tenacious 
hold on old ones and “his thick armour of obstinacy,” “To 
obtain recognition of even the most trivial of innovations it is 
the common experience of almost every pioneer in art, science 
or invention to have to fight against a solid wall of cultivated 
prejudice and inherent stupidity.” 

All anthropologists are well aware of this hostility to change, 
which we may regard, as shown above, as a natural trait of 
mankind. They also admit the wide dissemination of inventions 
through commerce and conquest. Nevertheless many maintain 
that the same or similar discovery has been made independently 
in different parts of the earth, as the result of similar needs and 
conditions. When we have examined the exigencies of succe.ssful 
inventions in the following section we shall see that however 
commonplace they are now, with the accumulation of the past to 
build upon and modern facilities to work with, they were beyond 
measure difficult at the start when mankind still led the life of 
an animal. When once made and adopted by some tribe it is far 
easier to think of them as being introduced to other peopdes than 
to assume that their presence represents an independent discovery. 

Civilization depends upon the discoveries and inventions man 
has been able to make, together with the incalculable effects 
these have had upon his daily conduct, thoughts and feelings. 
As knowledge and ingenuity increased he departed further and 
further from his original wild animal life. The manner in which 
he began to learn is a matter of conjecture, since the manufac- 
ture of tools and weapons, the invention of language and arti- 
ficial ways of producing fire, far antedate any written accounts 
of advances in man’s education. The same may be said of the 
much more recent spinning, weaving and farming. As we have 
seen, it required hundreds of thousands of years to reach the 
degree of civilization represented by these achievements. Their 


importance, however, cannot be overestimated, since they formed 
the absolutely essential basis of all later developments. We may 
feel a certain pride in contemporary inventions, but let us remem- 
ber that we owe to savage hunters and illiterate neolithic farmers 
the accumulation of knowledge and skill without which none 
of dur modern experimentation would be possible. Where would 
we be without fire, speech, clothes and bread 1 

Since invention, discovery and the increase of knowledge are 
the stuff of which civilization is made, it is pertinent to ovu 
theme to consider how they occur. There is plenty of evidence 
available in the reports which discoverers now make of the 
manner in which they reach their conclusions. There is also 
evidence of how their results are received and acted upon by 
others. All explorers must be exceptionally curious and at the 
same time patient gropers. The curiosity observable in most 
children tends to die away, but survives in one form or another 
in rare instances through life. These exceptional persons possess 
a drive alien to their fellows. They may be the handyman of 
a village or a member of a highly endowed research staff. They 
avail themselves of what has already been found out; the village 
mechanical genius does not have to invent a monkey-wrench or 
bit of in.sulating ta()e, nor does the biologist need to know much 
about the optical principles of his lenses, much less invent ^r 
manufacture them. The geologist before he makes any discovrri^ 
is familiar with hundreds of treatises on his subject. It would hv 
generally conceded by investigators that their discoveries arc 
seemingly accidental. They do not know what they are going 
to find, and quite commonly find what they were not looking for. 
even as Saul, chasing lost asses, came upon a kingdom. All this 
applies to every kind of increase of knowledge, whether it have 
to do with the operations of so-callcd Nature or with novel sug- 
gestions in the realms of philosophy or art. All are the. result of 
curiosity, patient examination and thought. At best they arc no 
more than foot-notes and glo.sscs added to existing human knowl- 
edge. This is now so varied and voluminous that no single person 
can compass it except in this detail and that. Should he attempt 
to do so, all chance of adding to it would be excluded. 

But an invention or discovery or the rectification of an ancient 
error, docs not become a part of civilization until it has been 
accepted by the tribe and been added to its habits of action 
and thought. Plenty of shocking tales could be recalled of pro- 
fe.ssional and popular opposition to innovations on grounds whiih 
now seem grotesque. We owe discoveries to individual men 
and women, but new information and skill can only be i)ro|»a- 
gated and disseminated in a favourable culture medium. Many 
Instances could be cited of promising knowledge which has so far 
failed to get a footing in civilization. 

The influence of particular discoveries and mechanical devices 
is by no means confined to their more immediate and obvious 
applications. It is impossible to foresee what wide-ranging effects 
they may ultimately exert on human life. Fire will cook a meal, 
harden an earthen bowl, keep a group uf naked savages warm, 
frighten off prowling animals, soften or melt metals; it may also 
consume sacrifices to the gods, or form the central intere.st of a 
stately temple and be replenished by an order of vestal virgins. It 
may play its part in the symbolism of the theologian and the poet. 
The Indians of the North American plains were deeply affected by 
the introduction of the horse, and African tribes by fire-arms and 
whisky. The motor car and telephone altered social relations. The 
perfecting of the steam engine revolutionized the transport of men 
and their wares; it promoted city life; further, it caused Marx to 
write a big book which became the gospel of a momentous social 
upheaval, which threatened the peace of mind of all nations. 

The invention of clothes— quite .material tbingSi whether 0 
linen, wool, silk or cotton — ^not oiily created great industries bu 
enabled men by changing their bide artificially to u 

distinctions akin to biological genera and species. 
clothes entered in prudery and the pious horror of bare bn 
which has wrought consternation and disaster among the oar 
skinned folk. After the World War women’s skirts were gramja* y . 
shortened. The warmth of houses and vehicles permitted - j 
One of the conventional distinctions between girls and wo | 
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thus obliterated. The unveiling of women’s faces in Moham- 
meiiiin countries, the breaking down of purdah in India--aU these 
material changes imply modiheations of woman’s life and of the 
attitude of the sexes to one another. They forecast further impor- 
tani changes in traditional civilization. 

In view of these facts, and indefinitely more that each one can 
easily add for himself, it would seem that what are esteemed the 
‘ nobler” aspirations and creations of mankind, whether in art and 
literature or the pursuit of truth, are all not only dependent upon 
‘ material” inventions but so strangely interwoven with them and 
tb<*ir effects that it is no easy thing to separate the higher and the 
lower, except in imagination. What is sometimes called ‘"the 
higher life of man” arises from his more humble and practical 
knowledge and sldll; accordingly the old distinction between the 
nialerial and spiritual seems to be greatly attenuated as they arc 
both seen to merge into the newer conception of civilization as a 
whole. This will become even more apparent when we come to 
deal with words. 

SOLE OF CHILDHOOD 

One of the essential conditions for the perpetuation of civiliza- 
tion is the long period of dependence through which the human 
child must pass before it gains sufficient bodily strength and in- 
tHIipt^nce to achieve merely animal self -.sufficiency and make its 
own way. Without the constant and prolonged succour of adults 
it would speedily perish. This means that the extended period of 
hcli)lcss susceptibility to his surroundings makes it possible vastly 
to mt)dify a child’s original dLsposition. A mouse is sexually 
mature in six weeks and fully grown in three months. Calves and 
colts walk about shortly after birth. The gorilla, on the other 
hand, has a prolonged childhood, requires ten or twelve years 
bciore it is able to breed, and goes on growing, like man, for a few 
yicirs after. He lacks, however, in spite of his prolonged childhood, 
the other essential traits which have enabled mankind to initiate, 
inirrase and transmit civilization. 

V\ c are all horn uncivilized and would remain so through life 
were we not immersed in civilization. There is a long time in 
which we may, according to the place where we are horn, be 
miMiIded into a well authenticated Papuan, Chinaman, or Parisian. 
We cannot choose whether we shall find ourselves talking like a 
Horrcnlot, a Rus.sian or a German. And we Icam to do in all 
things as those do among whom we arc brought up. We cannot 
bu! aiTcpt their re.speclive customs, scruples, and ideas, for all 
thisc are imposed upon us before wc have any choice or discretion. 
We must perforce follow the ways of our elders, who themselves 
were once children and gained their civilization before any dis- 
crimination or comparison with other than the prevaDing habits 
w;is possible. This is the inexorable rule, and it accounts for many 
of the striking characteristics of civilization. 

Jf the assimilation of culture is closely associated with the 
dcpencirncc and adaptability of childhood there need be no great 
i^urprisc that accumulating evidence seems to indicate that when 
bodily maturity is once reached, the increase of knowledge and in- 
lelligt'iice slackens or even almost ceases in many cases. By 13 
or 14 the child has acquired an overwhelming part of the knowl- 
tdge, imprea.sions, cautions and general estimates of his fellow 
crwiturcs and the world in which he lives, which he continues to 
barbour with slight modifications during his lifetime. When as a 
result of the participation of the United Slates in the World War it 
bpcatne necessary to test the competence of a great number of 
young men an unforeseen contribution was made to our insight into 
civilization. Of the 1,700,000 examined, 45% did not show them- 
sidvcs (to quote an eminent authority, Dr. Henry H. Goddard) 
'**^uch above the 12-ycar-old limit.” Those tested, it must be re- 
n^eiiihored, did not inclfide idiots or “morons,” but the average 
cun of youths accepted by their fellows as normal. While tests 
*uay 1)0 as yet inadequate they but confirm the ohseiyable fact 
ibat the inculcation of culture is associated with bodily growth 
and rs|)ecially with the strange changes in the cells of the fore- 
bfain and their intercommunications. These developments are 
ircmcndous from infancy to maturity in so-called noimal cases. 

Only in exceptional instances does mind-building continue stead- 
“y after childhood and adolescence. We have had time before 13 


to take over the standardized sentiments of our elders, to learn 
all that they know, to accept their views of religion, politics, man- 
ners, general proprieties and respectabilities. The common run 
of mankind can, however, be taught tricks as time goes on and 
acquire special expertness. But a great part of our childish con- 
ceptions retain a permanent hold on us. There is usually little en- 
couragement to alter them. We leave most of them unrevised, 
though we have to make adjustments as the years elapse. Human 
beings seem on the whole easily subdued to routine and the routine 
is established, as it would seem, by the time we are grown up. 
That the ability to learn, however, falls off very slowly after 
adulthood has been recently shown by E. L. Thorndike. 

The experts in advertising, the publishers of “tabloid” news- 
papers and the contrivers of moving picture films seem to con- 
form to the supposition that what appeals to a 12- or 13-year-old 
child is admirably adapted to the intelligence and tastes of the 
multitude. This means that the overwhelming majority of men and 
women assimilate in childhood the common and familiar forms of 
civilization or culture in the midst of which they find themselves, 
hut hardly outrun them as life goes on. Perhaps one in a hun- 
dred may allow his opinions to be altered by assiduous reading, 
or take pains to cultivate his insight into art and literature and 
scientific discoveries. But all these and other contributions to 
one’s personal civilization arc outside the range of the human 
animal in general. Indeed the mere upkeep of our present com- 
plicated culture must depend upon a very trifling percentage of 
the population. Were a few thousand carefully selected infants 
in the various progressive countries of the world to be strangled 
at birth not only would advances in industry, arts and letters 
cease hut a decline would set in owing to the lack of those to 
make the essential readjustments in our indu.stries and their 
financing; to keep up laboratories and hooks at their present stand- 
ards. Accordingly the great majority of human beings can barely 
maintain at best the civilization in which they were reared. Even 
the innovators considered above, are unable to escape from the 
toils in which they were so easily enmeshed and which they regard 
not as entanglements and restraints hut as comforts and assur- 
ances. It would be faithless and disloyal to regard them other- 
wise. Only peculiar temperaments under highly favourable condi- 
tions question what they have been taught. They can do this only 
on a most modest scale as a result of continued curiosity and 
study. A physicist may reach a new theory of the constitution of 
atoms and yet ding stolidly to the notions of religion he had ac* 
quired at ten years of age; he may even engage in subtle phil- 
osophical speculation and remain a hot defender of the mores of 
the most commonplace persons 50 years ago. 

If these points be well taken the whole contrast between Society 
and the individual which has been played up in various rather 
futile ways takes on a new aspect. From the standpoint of civiliza- 
tion each individual owes his entire equipment as a civilized being 
to others. Biologically even, he is vastly modified by his domesti- 
cation, in habits, impulses and moods. The so-called “Instinct of 
the herd,” which Trotter has made famous, tends to become an un- 
necessary h>*pothcsis. For every child is made by others in their 
own image. How gregarious mankind was before the onset of civ- 
ilization it is impossible to say; but the prolonged infantile weak- 
ness implied multiform dependence upon others. Of course there 
is really no such thing as Society in the sense of some powerful 
and precious personality for whose welfare the so-callcd individual 
is invited to make appropriate sacrifices of personal preferences. 
What wc have to do is to make terms with the notions of “the 
good” and “the bad” which those profess with whom we are 
thrown. These rules of conduct and sentiment constitute Society. 
They have their heavy sanctions if violated or impeached — dis- 
grace, persecution, imprisonment and even death. The methods of 
eluding Society constitute a highly interesting chapter in the his- 
tory of civilization. It is not difficult for the shrewd, and seems 
greatly to enrich life for certain temperaments, whether one be a 
burglar, a story-teller, or a phUosopher. Wholesale deceit has 
established the reputation and fame of many a hero from Jacob 
and Ulysses to those in high places to-day. Boldness of thought is 
less likely as yet to arouse primitive eathuaiasixL 
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WORDS VIEWED AS DEEDS 

One of the most stupendous elements in civilization has hitherto 
been only casually mentioned — ^words. Without language civiliza- 
tion could hardly even have begun and certainly could never have 
attained its higher forms. Speech underlies thinking and con- 
scious planning and research. It does more. It creates a world of 
ideas which interpenetrates and seems to transcend that of the 
facts of human experience. What pass for facts are indeed so 
moulded by our notions of them that recent philosophers are less 
and less confident in their efforts to separate the functioning of 
ideas from that of facts. Much has been discovered of late which 
serves to revolutionize the older theories of language and thinking, 
and to eliminate some of the age-long quandaries in which philoso- 
phers have found themselves involved. These new views can be 
only briefly suggested here. 

The Fourth Gospel opens, “In the beginning was the Word; 
... All things were made by it; ... In it was life; and the life 
was the light of men.” Goethe declared that in the beginning was 
the deed. The most recent writers who deal with speech would 
seek to shed new light on civilization by recognizing that words 
have always been deeds. They have always been regarded as 
wonder-working acts; they create things which without them could 
never exist; they are the chief light of man — ^and his darkness 
as well. 

Making noises is a conspicuous animal trait. Katydids, frogs, 
whippoorwills, dogs, and many other creatures exhibit a tireless 
patience in this matter. Man, too, is a great chatterer. His fel- 
low men may be bored by his talk, but they are likely to be 
scared by his silence. It is portentous and bodes no good. To keep 
still is an unfriendly act. So, as Malinowski has pointed out, one 
of the many functions of utterances has been reassurance and 
the expression of companionability. The cries of animals as 
related to their needs and behaviour are only just beginning to be 
carefully studied. Whitman and Craig have discovered a marvel- 
lous correlation between the ejaculations of pigeons and their 
ways of life. Kohler, Yerkes and others arc attending to our 
nearer relatives. But all that needs be noted here is that human 
language must have emerged from the spontaneous sounds made 
by pre-man. 

Only when men began to make pictures of events and gestures, 
and painfully developed writing from the pictures, have wc the 
least actual evidence of language. The Egyptian inscriptions illus- 
trate picture writing and its later and most ingenious meta- 
morphosis into sound symbols — ^an alphabet. This happened five 
or six thousand years ago. But it is clear from the Egyptian lan- 
guage that its surprising complexity and sophistication imply 
an antecedent development of incalculable length, to judge from 
the slowness of man’s material inventions. 

While the beginnings of language are hidden from us by the 
lapse of hundreds of thousands of unrecorded years, there are 
several new ways of coming to a far better understanding of them 
than hitherto. There are historical and contemporaneous sources 
of information which have been exploited of late and serve to 
revolutionize the older views. For example, the so-called primitive 
languages (until recently, never reduced to writing), afford a suffi- 
cient proof that words are fundamentally acts, closely related to 
man’s other conduct. Then, watching the way that babies — ^the 
Latins aptly called them infantes, or speechless creatures — ^Icam 
to talk, greatly re-enforces and corroborates the evidence derived 
from the study of “illiterate” tribes. Lastly, anyone who has 
learned the trick, can substantiate the same thing if he tests the 
babble always going on around him. 

We have already noted one way in which speech is a mode of 
action, a friendly gesture, not an expression of thought or con- 
veyance of ideas as philosophers have taught us. “How do you 
do?” is not a question to be answered under usual circumstances. 
One concurs in the obvious statement, which conveys no fresh 
information, “Fine* day, sir.” These are just tail-waggings, like 
taking off one’s hat, bowing, smiling and hand-shaking. Wc can, 
however, do far more with language; we at times can strike with 
a word more safely and more effectively than with our fist ; by 
words we can cower, and dodge, and elude danger. Those in high- 


est standing in all communities make a living by words, unwritten 
and written. Whole professions confine their activities to words 
— clergymen, teachers (of the older type), lawyers, politicians- 
brokers deal in alternately sayii^ “buy” or “sell.” Doubtless 
other things lie behind this trafficking, but words are effective acts 
or so intimately intertwined with them, that it is impossible to say 
where one sets in and the other ends. Pure talk and written words 
seem often to do the business without the intervention of so-called 
things. The magic operations and achievements of words can be 
observed everywhere and in all ages. Jacob and Esau struggled 
bitterly to win a blessing from their blind old father. His words 
were momentous. They might cause unborn generations to bow 
down before his son’s offspring or doom him and his children to 
pcii)etual slavery. 

As a clergyman of the 18th century remarked, “Words have a 
certain bcwitchery or fascination which makes them operate with 
a force beyond what we can naturally give account of.’' joy 
and infinite woe follow in their train; from which our wordless 
ancestors must have been spared. The main emotional structure 
of civilization — so poignant and so unique an clement in human 
life — ^is largely reared on words. They serve to establish in»w 
orders of sensitiveness and excitability. Words increase the clnr-ty 
of our memory to a tremendous degree and at the same time thi^y 
vivify imagination, which could exist on no considerable sca'ie 
without them. With these word-created adjuncts we can claboratt^ 
our hopes, fears, scruples, self-congratulations, jealousies, re 
morses and aspirations far lieyond anything that seems justified to 
the onlooker; wc can project them backward into the past and 
forward into the future. Words can rear more glorious palates 
and dig deeper, darker dungeons than any made with hands. 

TALKING AND THINKING 

Wliat has so far been said of the recent views of language helps 
to ex|)lain the newer interpretation of the old terms mind and rea- 
son. These seem to be processes, as wc have seen, rather th:in 
agents. They are ways of doing things rather than things them- 
selves. John Dewey calls his admirable little book on mind, Uow 
We Think, When older philosophers began to think about think- 
ing, and how by thinking we reached truth, they commonly found 
themselves writing very long books, very hard to read; and they 
called their great theme epistemology or the theory of cognition. 
The effective thinking which has built up civilization has not . how- 
ever, relied upon their treatises; nor has it been influencc'd by 
them. Two or three considerations only can be touched u(>on hire 
which impress recent students in investigating thinking. 

Thinking and words go together. For thinking, to be clear, has 
to rely upon names and their various associations with one an- 
other. For instance, grocer’s bill, cheque-book, fountain-pen, en- 
vcloi)e, stamp, letter-box are names put together in a i)arlicular 
sccjuence. Of late there has been a good deal of discussion as to 
whether thinking was not always talldng quite noiselessly to our- 
selves. A child will first utter sounds at random, then begin to find 
that the sounds be makes bring things; then be gets to naming 
with vast enthusiasm; then he prattles too freely and inopi^r- 1 
tunely to please his elders; then he may merely move his lip*^ | 
as many childish people continue to do— and finally bold hjs 
tongue. It can be shown, however, by appropriate tests that this 
suppressed talking is accompanied muscular adjustments ol 
the vocal organs which indicate a silent execution of the words 
and sentences. We can say openly “That’s too bad,” or mutter 
it, or adjust our organs so as to say it if we wi^cd. This sup- 
pressed talking seems to be thinking. That all thinking is mercy 
talking to ourselves many will doubt or deny. While some mmo 
reservations are justifiable there is an overwhelming mass ol 
dence, derived for instance from the study of deaf mutes, tna 
fortifies the contention stated above — ^no words, no ^ 

But thinking can easily be seen to be of several varieties. l 
is the meandering succession of recollections, 
sions, hopes, iweferenccs, disappointments and animo.'iities w 
has come to be called reverie. It underlies other and more e 
ing forms of thinking. It is found on inspection to 
recollections, anticipations, excuses for past or contemplate 
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duct, reflections on the unfairness of our fellow creatures and of 
tjie world in general; or assurances that all is well and must in 
the nature of things remain so. Ordinary daily planning is an 
essential form of thought — ^making homely decisions and adjust- 
ments. Underneath, we can perceive the reverie flowing as a 
sort of undercurrent— for thinking is very complicated. 

\Ve occasionally turn our thinking to trying to find out some- 
thing that we do not yet know. This may be the result of mere 
perMJnal suspicions and vulgar curiosity, or of an honest desire 
to improve a defective social situation, or learn more of light 
wavih, Chinese paintings, psychoneuroses or investments. In 
dealing with the workings of the physical universe a special 
Idnil of thinking, the mathematical, has produced results that 
tend to safeguard the investigator from the usual prejudices 
which beset us in all thinking. It is a peculiar, highly refined lan- 
guage, or way of talking about things, by employing the vocabu- 
lary of sines and cosines, logarithms, constants, variables, roots, 
powers, etc. It has proved to be a wonderfully fruitful way of 
talking about light, for instance, and the nature of “matter” and 
“force” and in dealing with engineering problems. Few are 
addicted to this type or any other variety of scientific thinking. 
Most practical inventions seem to proceed from our power to 
ex|iiTiment by thinking; to fumble and stumble mentally, and 
sonuiirncs succeed. This mental trying-out is a kind of trial 
and error. It cannot proceed long without various external acts 
to iheck up the guesses and inferences produced by meditation. 

One of the most novel and promising methods of learning more 
about all kinds of thinking is abnormal psychology. Illusional 
aiul obsessive thinking which fill the mad-houses appear to be 
only the exaggerations of the thinking of those at large. The 
psychiatrists hold out hopes of discovering through their special 
knowledge, and a study of infants and children, ways of eliminat- 
ini; or reducing some of the vices of civilization as it has hitherto 
di\ eloped. To them civilization is in many of its manifestations 
a species of mild madness ; these can only be eliminated by a great 
(hange in the way children are brought up, so as to obviate the 
iiiaLuliustments and distress incident to a rapidly altering cul- 
tural environment. 

Mj n and women think not only when the>’ are awake but when 
’hc> are asleep. Their sleeping thoughts and visions and c.:pcri- 
cmes we have learned to set off sharply — far too sharply as it 
wuiikl appear — from waking thought. Primitive man did not do 
this He did not deem his dreams mere illusions, comical or 
dbiressing, to be banished when he opened his eyes. They were 
not negligible to him but quite as real and instructive for con- 
duct us what he saw in the day-time. Indeed they had a weight 
and authority superior to the pronouncements of daily experience; 
and they served vastly to widen it. What civilization would have 
been without the manifold influences of dreams it is quite im- 
possible to guess. Had man been dreamless would he have had his 
religions, his symbolism and his allegories, his poetry and much 
nt his art? This much at least is assured that the beliefs and 
pnutices of primitive peoples are in many cases directly at- 
tributable to their dreams. Later beliefs and practices of more 
tlaboratcly civilized peoples can usually be traced back to primi- 
tive ideas, which seem to be the soil from which they sprang. So 
have to conclude that dreams are one of the most remarkable 
Itictors that have entered into the fabrication of civilization as 
know it to-day. 

^Vhen asleep wc find ourselves visiting distant places; for in- 
stance when walking the streets of Paris we suddenly wake in 
York. How could early men escape the conviction that they 
aad a second self which could wander forth from the body, leav- 
e's it behind in the huC, while the “spirit” led for a time an 
^ ^^ancipated and adventurous existence freed from the slow and 
lumpish flesh? Then in dreams the dead appear to us in full life 
activity. They may admonish or fortify us; rebuke our dc- 
I ^^ture from the old ways, or fill us with assurance of success. 
North American Indians shared the confidence of the ancient 
j ebrews and Romans in dreams. In India and China the venera- 
Jon of ancestors forms a highly practical obstacle to the intro- 
j Portion of Western insUtutions. So have wc here, without the 


LAW 741 

possibility of much question as to the main issues, a fair ex- 
planation of the original belief in the spirit or soul and its survival 
of death. We have much more. Wc have the dawn of the gods 
and the demi-gods, and the whole foundation of beliefs about 
supernatural beings and their converse with men; their anger and 
the possibility of their propitiation by sacrifice. 

LOOKING FORWARD 

In the preceding sections of Ibis article certain important con- 
siderations are enumerated which escaped until recently the at- 
tention of students of mankind. They are clear enough when once 
pointed out. But it has always been a tragic trait of civilization 
that the obvious has been difficult to perceive, for it is too familiar 
to catch our attention. It requires a peculiar penetration to dis- 
cover what in all discussions we are unconsciously taking for 
granted. And what we are most prone to take for granted are 
unrevised childish impressions. 

There is much complaint of the childishness of mankind, which 
has become more conspicuous with the democratic assumption 
that everyone should have his say. Langdon-Davies’ New Age of 
Faith, and E. C. Ayres^ Science the False Messiah, to cite two 
examples, dwell with some petulance and bitterness on the easy 
gullibility and obstinate ignorance of humanity. They assume 
standards of intelligence which obviously do not prevail, as one 
reads popular newspapers, sermons and political s|)ccches. They 
are disappointed, but have no reason to be surprised. Why should 
an ex-animal not have made grotesque mistakes as he floundered 
about with words and besetting mysteries and hardened ortho- 
doxies? Then, as we have seen, civilization is mainly acquired in 
childhood and perforce ever haunted with infantile longings and 
misapprehensions. When there is an issue between his dreams 
and visions and his waking experiences why should man not prefer 
the former? As a matter of fact those reputed as great and deep 
thinkers have dealt mainly, until very recently, with imaginary 
beings, with events that never happened; with empty concepts, 
allegories and symbols and false analogies. John Dewey has in 
his Reconstruction in Philosophy deduced philosophy and ethics 
from savage antecedents and shown how these have interpene- 
trated later speculations. The hardly to be overcome prejudice 
which attributes to mind and body separate existence and regards 
them of diverse substance is the easily explained and inevitable 
mistake of a savage. The will, the unconscious, the moral sense, 
regarded as agents, belong to the category of primitive animistic 
conceptions. Even causation as it used to be conceived is but an 
expression of the naive urge to blame or praise some particular 
person or thing for this or- that event. We are now learning to 
think in terms of situations. For example when Edward Carpen- 
ter wrote many years ago on Civilization, its Cause and Cure, he 
yielded to a venerable usage. It has become apparent enough 
that civilization has had no one cause but is the result of a situa- 
tion of cosmic complexity. There can be no one cure for its recog- 
nized defects. A recent Italian writer, Pareto, has filled two large 
volumes with instances of the misapprehensions upon which 
current sociological treatises are based. 

As humanity, or at least their leaders, become more fully aware 
of the nature and origin of civilization and the manner in which 
it has hitherto developed they will discover firmer foundations 
on which to build, more efficient ways of eradicating the inevitable 
and congenial errors of the race, and of stimulating patient and 
fruitful reconstruction and reform. So far mankind has stumbled 
along, enslaved by its past rather than liberated by It for further 
advances. The reasons for this are beginning to become more 
apparent than ever before and might as time goes on be made 
the basis of a type of education, especially in man’s early years, 
which would greatly forward and direct the progress of civiliza- 
tion rather than retard its development. (J. H. Rob.) 

CIVIL LAW, a phrase which, with its Latin equivalent, na 
civile, has been used in a great variety of meanings. Jus dvUe 
was sometimes used to disUnguidi that portion of the Roman law 
which was the proper or ancient law of the city or state of Rome 
fiom the tus gentium, or the law common to all the nations com- 
prising the Roman world, which was incorporated with the former 
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through the agency of the praetorian edicts. This historical dis- 
tinction remained as a principle of division in the body of the 
Roman law. The municipal or private law of a state is sometimes 
described as civil law in distinction from public or international 
law. Again, the municipal law of a state may be divided into civil 
law and criminal law. The phrase, however, is applied par excel- 
lence to the system of law created by the genius of the Roman 
people, and handed down by them to the nations of the modem 
world (.vre Roman Law). The civil law in this sense would be 
distinguished from the local or national law of modern states. 
It is further to be distinguished from that adaptation of its prin- 
ciples to ecclesiastical puqM)$es which is known as the canon law 
In countries w^hich have codified their law the civil code 
contains the legislation which governs the civil relation of the 
citizens inter se, but excluding subjects dealt with in special codes, 
such as commerce, pr(*ccdure and crime. It therefore includes 
citizenship, marriage, divorce, contract, sale, partition, exchange, 
mortgage, usufruct, servitudes, succession, wrongs and so on. 
(See Code. ) 

CIVIL LIBERTIES. The word ^liberty” describes social 
situations characterized by an absence of restraint. Civil lib- 
erties are personal and social liberties guaranteed by law. 
Granted freely by an outside sovereign and revocable at will, a 
liberty is a “privilege”; hut if claimed and enforced by and for 
the people concerned, liberties become specific “rights.” Every 
right has its negative and its positive a.spects: liberties arc the 
negative aspects of rights, freedoms the positive. Freedom is 
self-direction : it is not an automatic result of liberty. 

On the negative side arc found personal .security of life and limb 
from bodily restraint and violence (i.e., from slavery, lynch- 
ing, raiding and other irresponsible uses of force); safeguards 
of private property; the sanctity of the home; the defense of 
reputation; protection from unfair taxation, from class legisla- 
tion and from ex post facto laws, bills of attainder, and double 
jeopardy. 

To these negative aspects correspond certain positive asfiects 
of rights, more properly called freedoms. Such are the right of 
self-defense; freedom of movement and residence; the right to 
privacy, and freedom of choice in marriage and childbearing; the 
positive rights of ownership; freedom of contract; freedom of 
competition; equal access to legal procedures; freedom of con- 
science and worship; freedom of communication (speech, publica- 
tion, arts). Freedom of assembly involves freedom of movement 
and of speech. 

If a right is a claim upon the conduct of other persons, that 
corresponding conduct is a duty; if a right is a claim upon the 
state, there are tho.se who insist that it is the duty of the state 
to implement the right with such facilities as j.)ennit its cxcr- 
ci.se. When social .standards arc asserted as rights, such as the 
“right to be well born,” “rights to safety, play, education,” they 
can properly be called such only as the state validates them by 
providing the wherewithal to convert liberty into opportunity. 
Freedom of pre.ss is useless w'ithout paper, type or news space; 
freedom of speech is useless without halls, space or airtime. 

Civil rights protect certain universal human needs and inter- 
ests from other equally human needs and interests and (when 
rights conflict) each right is defended from the other's claims. 
The adjustment of conflicting claims is the function of legal jus- 
tice in the courts, or (ultimately) of social justice through 
the legislature or direct action. Rights are claims which the 
courts will enforce: legislation becomes law in the fullest scase 
when courts uphold it. It is, therefore, in the processes of 
the courts that civil liberties become rights. The rights to a 
fair trial, and the several special safeguards thereof, become 
indispensable means for the preservation of liberties, freedoms, 
democratic responsibilities and orderly social change. Due 
process of law is guaranteed through the rights of proper arrest, 
counsel, habeas corpus, equality before the law, indictment, 
prompt public trial by jury, challenging the prejudices of judge 
or jurymen, confrontation of witnesses, reasonable bail, reason- 
able penalties. 

The right to due process of law (which is thus supposed to 


protect one’s various liberties and freedoms) may actually begin 
paradoxically, with a right to be arrested; i,e., to be legally 
held for due process instead of being coerced, kidnapped, seques- 
tered or deported irresponsibly. The right of habeas corpus 
(q.v,) is another basic and essential asi)ect of this safeguarding; 
of due process against lawless police or other star chamber or 
gestapo tactics by oflicers of so-called law and order, secret or 
private police, or irresponsible vigilantes. The period of sedition 
trials, during which (1794-1801) the writ of habeas corpus was 
susiiended, was also a period of low ebb in other English liberties 
in reaction against excesses in the French Revolution. 

Civil liberty includes those liberties which involve civic 
relationships, and is thus distinguished from moral liberty or 
freedom of will, from political liberties, from economic liberties 
and from academic freedom. Each of these fields overlap.s civil 
liberties to the extent that law supports liberty of conscienre, 
self-government, industrial or academic liberty. 

Political liberty comprises the right of franchise; the rights 
to i)ciition and to hold office; safeguards of the people’s rep- 
resentatives and judges from intimidation and undue influence; 
the right of equality before the law, regardless of such circum- 
stances as race or colour, with safeguards of due process before, 
during and after trial, without discrimination; and the right to 
bear arms. 

Economic rights wrere developed first for enterprisers as iVce- 
doms of ownership, trade, competition, contract. Free competi- 
tion and contract extended to labour but proved as much a dan- 
ger as an op];)ortunity, until supported by the civil rights of 
collective bargaining. The rights to organize, to bargain throurfi 
representatives of their own choosing and to strike provide the 
chief guarantees and opportunity for other economic freedoms. 
Major issues, as to whose freedom shall limit whose, lie frequently 
in the field of distribution of wealth and of economic power over 
wealth and persons. Where this is the situation, those who are 
currently in control of industrial property and financial credit 
(hiring power) naturally resist or attack movements from the left. 

have-nots, all those who are claiming new rights in the name 
of labour, share-croppers, tenants, dependent minority races, etc. 
Extremists in support of property rights and the status quo may. 
by contrast, advocate or permit anti-democratic (i.c., irrcsjwn- 
sible) measures with relative impunity. Much labour legislation 
now accepted as constitutional exercise of the police power of the 
state in the general welfare can be considered, from this angle, 
as establishing economic rights of labour — ^positive civil rights to 
a living wage and living leisure, health and security, and the cor- 
responding negative rights of liberty from w'ant, exploitation, 
domination and fear, whether through forced labour, peonage or 
mere bargaining powxr. 

Academic freedom is not a civil liberty but a professional 
claim to certain complementary responsibilities and immunities 
in the interests of the integrity of scientific and scholarly re- 
search and of the teaching and learning process, such integrity 
being considered indispensable to thejvalid services of educa- 
tors, scholars and scientists to the community at large. The 
area of academic freedom overlaps that of civil liberties in that 
teachers are often penalized as teachers for words or acts out- 
side the classroom which constitute legitimate exercises of their 
rights as citizens. 

The traditions of stubborn individualism and specific, civil 
rights imported to America during the colonial period were 
strengthened by frontier conditions and by struggles against Bd|" 
ish Tory governors, and were later kindled into idealism by 
more abstract and emotional libertarianism of French thinkers. 
The doctrine of rights reserved to the people implied that “naW" 
ral” liberty was like an endowment fund, from which (by social 
compact) capital could only be alienated in exchai^e for a demon- 
strated qtdd pro quo of common welfare or legal rights. Reserved 
“natural rights” become bills of rights when ilisy reappear m 
political compacts, charters or constitutions. Actud leg^ hhedy 
becomes the defense of “reserved righU” from invasion. “Naturaj 
rights” being (according to the metaidiysical theory) 
a person, the right of self-defense may claimed for them. 1 
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legal protection is inad^uate. Social conflicts still arise in 
which the logical confusion between the specific, concrete civil 
rights of Anglo-Saxon history and the rationalistic and meta- 
physical bases of “civil liberty” becomes aiiparent. 

History of Civil Liberties. — ^Evcry culture has permitted 
own liberties. The civil liberties as we know them are a cul- 
tural-legal complex deriving from the Anglo-Saxon cultures, 
c^peciaily from the common law, from certain historic enactments 
and from certain philosophic doctrines. These, in turn, derived 
from centuries of interaction of conquerors and conquered; of 
king, barons and commons ; of church and state ; and from earlier 
ideas of rights, justice, law, nature, reason, reserved powers, 
sovereignty, allegiance, contract and freedom, traceable in the 
intellectual history of Europe and of Asia. 

Even preceding the Christian doctrines of free and equal souls, 
the .stark moral autonomy claimed for the individual by the Stoic 
philosophers, and their faith in nature and reason are histori- 
cal sources for the later doctrines of natural rights superior 
to law, and of duties taking precedence of the demands of family 
ami slate. Christianity developed a discipline of freedom of 
lon.sdencc capable of martyrdom. Mediaeval feudalism seems to 
the layman an3l:hing but free, yet even in feudalism the individ- 
ual nature of the compacts of allegiance is considered a fore- 
runner of the right of free contract, as well as of the political 
theory of the social compact limiting liberty. In mediaeval 
cities persons split off from the feudal hierarchy acquired a 
new independence as burghers and as craft.smen. The charters of 
the guilds often safeguarded their members’ liberties, though 
guild regulations represent anything but economic liberty in any 
modern sen.se. Freedom of parliamentaiy debate was won in 
England under James I — an early victory for free speech. 

For certain aspects of civil liberty of religion the period of 
the Reformation is responsible; e.g., the treaty of Augsburg 
(1555) and the edict of Nantes (1598). In the Protestant Ref- 
onnation the independence of conscience, duty and will before 
God were reaffirmed. This root of liberty is to be seen flour- 
i>hing in the English Puritan revolution (e.g., Agreement of 
the People of England, 1647). Both in French and in German 
thdught, however, as in Thomas Hobbes, there were also elements 
of ab.solute collectivism and doctrines of the folk-will or state-will 
which conflicted with libertarianism. Full religious liberty came 
ill America before it was approximated in England, which still 
taxes for the .support of a state church. 

The charters of Anglo-Saxon liberties are: Magna Carta 
(12T5); the Statutes of Westminster (1275); the Petition of 
Right (1628); Bushell’s Case (trial by jury, 1670); the Habeas 
Corpus act (1679); the Bill of Rights (1689); the Toleration 
act (1689); the Acts of Settlement (1700-1701); the Libel act 
( 171^2). Parliament refused in 1695 to renew the Licensing act, 
thus abolishing censorship. One might well add such nonlegal 
classics as John Milton’s AreopagiHca (1644), Thomas Paine’s 
Common Sense (,1776) and Rights of Man (1791)1 and John 
Stuart Mill’s On Liberty (1859). The content of these documents 
has penetrated and been incorporated into American constitutions 
and legal decisions. 

American liberties arc still basically English: even American 
colonial “ancestors” considered themselves Englishmen. The 
origins of England’s liberties, however, include important contri- 
huiions from the experience and fearlessness of her American 
colonial “radicals.” The well-known intolerance of many early 
colonial governments may seem less culpable if it be recalled that 
they could hardly be said to violate liberties not yet legally 
established in England itself. Indeed, American li^rUrianism 
had its share in effecting English constitutional liberties and stim- 
ulating French libertarian thought. In New England, and later 
in old England, congregational democracy was extended into politi^ 
uemocracy. The earliest American colonists brought with them me 
sanif ferment of ideas which was working during the English revolu- 
tions of 1648 and x 638 , such as those of the state of nature and the 
w’ii.il compact. The Mayflower covenant and the doctrine of the 
joviirign autonomy of the soul may be considered, Aereforc, as re- 
hgious prototypes of Jean Jacques Rousseau’s natural rights and social 
contract. Once establishedf in early New England the social-compact 
Well look precedence of the libertarian: heretics were treated as violators 


of the collective covenant. Later, natural rights were invoked to justify 
religious liberty as a corollary, and revolutionary French politkxd 
theories were influential during and after the American Revolution. 

In America, early milestones of liberty include Maryland’s Tolera- 
tion act (1649), the charier of Rhode Island (1663) and the Zenger 
case (New York, 1734) • Classics of the later coloniiU period are 
James Otis’ The Rights of the Briiisk Colonies Asserted and Proved 
(1764) and Samuel Adams* The Declaration of the Rights of Men 
(1772). The First Continental Congress issued a Declaration of Rights 
and liberties (1774) and the less-known Address to the Inhabitants of 
Quebec. 

Once split off from England, the American states promptly included 
bills of rights in the new constitutions, protecting the people’s liberties 
against their own governments and (less effectively) against the tyranny 
of majorities. Virginm’s Declaration of Rights preceded the Declara- 
tion of Independence by three weeks, and served as model for ii states 
before the federal Bill of Rights amendments were incorporated in the 
constitution. Among early state bills of rights those of Maryland 
(1776), New York (1777) and Massachusetts (1780) are notable, as 
is Virginia’s statute of religious freedom (1786). 

Major documentary milestones of American dvil liberty since the 
Revolution have included the Ordinance for the Government of the 
Northwest Territory (1787) ; the first ten amendments to the federal 
constitution (the Bill of Rights, 1791) ; Amendments XIII, XIV, XV 
(the Civil War amendments, 1865-70) ; and certain judicial opinions 
of Justices Oliver Wendell Holmes, Louis Dembitz Brandeis, Learned 
Hand and Benjamin Nathan Cardozo. 

Deyelopments in the United StateSd-— The tensions and en- 
forceil regimentation of wartime subject civil liberties to serious danger. 
During World War I both England (Defense of the Realm act) and the 
United States (Espionage acts) sharply limited freedom of discussion 
and of political criticism, and court interpretations and sentences under 
the Espionage acts were even harsher. Advocacy of change was called 
obstruction. Persons expressing opinions alleged to be adverse to the 
current policy of the then government, even under conditions not 
dangerous to public safely, were punished by heavy prison sentences, 
often for statements later corroborated by high authorities or by actual 
events. Public opinion was hysterically suspicious and intolerant. 
State and local authorities were often more drastic than federal and 
milita^ authorities. Speech and press were muzzled if the prosecutor 
could impute “evil tendency” or “constructive intent,” even by indirec- 
tion. Even silent non-co-operators and nonsubscribers were persecuted. 
Many offenders convicted for honest devotion to political and economic 
principles were treated worse than violent criminals. Conscientious ob- 
jectors and other pacifists were brutally treated until a more equitable 
procedure was set up by the war department. 

During the post-World War I period, with general disillusionment 
In regard to the motivation and outcome of the war, attitudes toward 
war offenses relaxed and most of the extreme sentences were commuted 
or the prisoners pardoned. On the other hand, the anti-German hatred 
was shifted into anti-bolshevik and anti-labour-union channeb, and 
epidemics of repressive laws, “red-raids,” prosecutions and deportatioiis 
ensued. Mere membership in organizations alleg^ to hold certain 
opinions was heavily penalized, thus creating guilt by assodation. 
Many liberals felt that existing laws against overt acts had been ade- 
quate; that the sabotage, sedition, criminal qmdicalism and anardiy 
statutes were enacted chiefly to fadlitate the crusades agah»t so-called 
radical organizations. The later vicious tactics of some such groups 
have been attributed to the hatreds inspired by thdr experiences in this 
period. 

The civil liberties record in World War 11 was a great improvement 
over that in World War I. In part this may be attributed to a some- 
what more sophisticated public attitude toward wartime propaganda, 
but there was also a determined effort on the part of responsible gov- 
ernment officials to avoid the excesses of World War I. The wai^e 
attorney general, Francis Biddle, exercised a restnining influence, and 
so did the supreme court. The most flagrant abuse of freedom was 
the enforced evacuation of about 1x2,000 persons of Japanese 
ancestry (70,000 of whom were full-fledged UB. citizens) from the 
west coast by the army. This drastic step was taken on the ground 
that there were likely to be persons guilty of espionage or sabotage 
within this group, and that the emergency did not permit screening on 
an individual ba^. The supreme court, by decisions in 1944 and 1946, 
accepted this plea of military necessitv, but it later b^ame wid^ 
believed that the mass evacuation, with its attendant hardships and loss 
of property, was an unjustifiable action falling, as Justice Frank 
Murphy charged, “into the ugly abyss of racism.’^ 

The wartime alliance of the United States with the UBB.R. led to 
some lessening of American apprehension concerning the communist 
threat. But with the close of the war the Russian leaders quicUy 
demonstrated their intention of pursuing an aggressive and imperialistic 
policy, and of using the international communist movement to bring 
under Russian dommation the government of every country not strong 
enough to resist its subversive influence. In the resulting “cold war,” 
feeling against communists or alleged “fellow travellers” in the UniM 
States grew very strong. 

Legislative expressions of anti-communism included the Smith act 
of 1040, puniahum conspiracy to overthrow the government by force 
or violence; the Labor Management Relations (Taft-Hartiey) act of 
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1947, requiting the signing of non-communist affidavits by labour union 
officials; the Internal Security act of 2950, setting up a subversive ac- 
tivities control board with which **communist-action” organizations 
were required to regbter ; and a number of statutes adopted by congress 
in i954> of which the Communist Control act, undertaking to ^^outlaw” 
the Communist party, was the best-known. 

Activities of certain congressional committees, particularly the house 
committee on un-American activities and the senate committee headed 
by Sen. Joseph R. McCarthy of Wisconsin, raised controversies as to 
alleged invasions of civil liberties through secret hearings, refusal to 
permit the presence of counsel, acceptance and publication of character- 
damaging hearsay evidence, refusal to permit witnesses to make state- 
ments, harassing questioning, etc. These and similar practices led to 
demands, in congress and out, for a code of conduct to govern legisla- 
tive inquiries. Individuals who sought to resist committee questioning 
into their political views or past associations were generally unsuccess- 
ful. They could decline to testify on the ground that their answers 
might tend to incriminate themselves (5th amendment), but such a 
plea was generally regarded as a confession of guilt. 

There were of course other kinds of civil liberties problems following 
World War II. The treatment of certain minority groups continued to 
fall short of the constitutional standard of equal protection of the laws, 
but progress was evident, most notably in the supreme court’s 1954 
decision holding racial segregation in the public schools unconstitutional. 
Scattered efforts toward censorship of books were largely frustrated, 
and censorship of plays and movies was increasingly under attack. 
Standards of criminal prosecution in state courts were often rather low, 
but vigorous supreme court resistance to the use of coerced confessions, 
unrepresentative juries, unreasonable searches and seizures and other 
violations of due process were having salutary effects. 

After World War I a number of organizations specializing in defense 
of one or another area of freedom were formed. The American Civil 
Liberties Union, however, remained the only nonpartisan, general and 
nation-wide agency with a consistent record of defending groups and 
persons threatened or injured in respect to civil rights, without sponsor- 
ing their ideas or programs. 

Freedom 0} Speech and Press , — ^Tfae ist amendment of the U.S. con- 
stitution provides; ‘‘Congress shall make no law . . . abridging the 
freedom of speech, or of the press.*’ While the amendment applies only 
to congress, the supreme court ruled in 1925 that the same prohibition 
is applicable to the states by reason of the 14th amendment’s guaran- 
tee against deprivation of “liberty” without due process of law {GHlow 
V. New York, 268 U.S. 652). Governmental infringement of free 
speech or press can occur in two general ways, either by previous re- 
straint of publication, more commonly called censorship, or by punish- 
ment after the event for words spoken or published. 

Censorship has generally been regarded as the more serious type of 
restraint. In fact, Sir William Blackstone argued that the liberty of 
the press consisted only “in laying no previous restraints upon publica- 
tions.” However, it is now clear that freedom from censorship is not 
sufficient protection for, unless there are effective limits on prosecution, 
punishment for what one has said or printed can be just as effective in 
discouraging free discussion. 

American feeling against censorship has been so strong that, except 
for military information in wartime, attempts at prior restraint on 
speech or press have been most uncommon. In 1931 the supreme court 
had an opportunity to state the basic case against censorship in de- 
claring unconstitutional a Minnesota statute under which a newspaper 
had been enjoined from publishing as a public nuisance (Near v. Min- 
nesota, 283 U.S. 697). The court has also warned that the post office 
department’s power to deny second-class mailing privileges to periodicals 
cannot be employed for censorship purposes (Hannegan v. Esquire, 
327 U.S. 146, 1946), nor can a state se^ to punish newspapers through 
discriminatory tax legblation (Grosjean v. American Press Co., 297 

U. S. 233, 1936) . Handbills dealing with public issues share fully in the 
constitutional protection accorded the press, and their distribution can- 
not be subjected to police interference or licence requirements {Lovett 

V. Griffin, 303 U.S. 444, 1938; Schneider v. Irvington, 308 U.S. 147* 
X939)* 

The spoken word presents somewhat different problems from those 
the Dress, chiefly in that orator 
sul- 

speech is illegal or sufficiently dangerous to the public welfare, the 
speech cannot claim constitutional protection. There is no right falsely 
to cry “Fire” in a crowded theatre, said Justice Holmes. 

Speech enjoys a wide proteaion from prior restraint, however. li- 
cences cannot be required for speaking on the streets or in public parks 
(Kuna v. New York, ^ U.S. 290, 1951 )> unless the licensing system 
is one which pves rabhc officials no discretion in the granting of permits 
(Poulos v. New Hampshire, 345 U.S. 395, 1953)- As to amplified 
speech the situation is less clear. In 1948 the supreme court held 
licenidng of sound trucks invalid (5a«d v. New York, 334 U.S. 358), 
but one year later it approved regulation aimed at protecting the public 
from “loud and raucous” deviem (Kovacs v. Cooper, 336 U.S. 77). 
Then in 1952 the court refused to protect the “captive audience” on 
District of Columbia streetcars from having to listen to commerdal 
adveitiaing broadcasts (Public UtilUies Commission v. PoUah, 343 U.S. 
45x). 

Peaceful picketing in labour disputes was given the status of speech 
and the protection of the ist amendment by the supreme court in 1940 


(Thornhitt v. Alahamo, 3x0 U.S. 88). However, subsequent decidoiu 
retracted some of this protection, on the ground that puJeeting, in ad! 
dition to being speech, is also a means of economic coercion which 




ing a purpose unlawful under state law (Giboney v. Empire Storage & 
Ice Co,, 336 U.S. 490. 1949)* or even where the purpose was merely 
one which a state judge believed contrary to public policy (Interna 
tional Brotherhood of Teamsters v. Honhe, 339 U.S. 470, 1950). 

The theatre has historically been subjected to licensing requirements 
normally aimed at enforcing moral standards. Censorship has likewise 
been widely imposed on motion pictures, but in 1952 the supreme court 
denied New York the right to prohibit a film on &e ground that it was 
“sacrilegious,” which was held to be too vague a standard (Burstyn v 
WUson, 343 U.S. 49$). Radio and television stations are subject to 
government control to the extent that they require licences in order to 
broadcast, which may be revoked or not renewed if a station’s operation 
is found by the Federal Communications commission not to be in the 
public interest. However, the FCC has used this power with extreme 
caution. Moreover, the Federal Communications act forbids the FCC 
to exercise any power of censorship over programs, and obliges sta< 
tions to afford all legally cjualified candidates for public office equal 
opportunity to use their faalities. 

It is not contrary to principles of free speech that individuals should 
be held responsible for abusing this freedom. Individual injuries re- 
sulting from speech which is malicious or false can be punished under 
the libel and slander laws. However, in the law of libel it was 
gradually established that a jury, not the judge, decides what is 
libellous; and, in certain cases, demonstration of good (ir,, nonimll 
cious) motives in announcing a truth or fact is considered a valid defense 
against libel suit (see Libel and Slander). 

Difficult problems are encounterecl when speech is sought to he 
punished because of its alleged danger to public order or to the na- 
tional security. An individual can be held responsible for speech which 
causes breach of the peace. There is no freedom of speech for ‘^fightinK 
words” likely to provoke their target to physical assault (Chaplinsky v. 
New Hampshire, 315 U.S. 568, 1942). The supreme court has ruled 
that police can arrest a sidewalk speaker when in their judgment his 
words are tending to provoke disorder (Feiner v. New York, 340 U.S. 
3x5, 1951 )• The court has also upheld the conviction of a zealot who 
circulated anti-Negro leaflets and petitions on Chicago streets; he was 
prosecuted under a group libel law which punished the exposure of 
“citizens of any race, color, creed, or religion to contempt, derision, or 
obloquy” (Beauharnais v. Illinois, 343 U.S. 250, 1952). These two 
latter decisions, however, were attacked by a minority of the court as 
dangerous limitations on freedom. 

Clearly some standard of judgment is needed to aid in determining 
when speech may be constitutionally limited because of its threat to 
public safety, llie best known te.st is the “clear and present danger*' 
rule first stated by Justice Holmes in a case arising out of the Espionage 
and Sedition acts as applied during World War 1. In Schenck v. 
United States (249 U.S. 47, 1919) be said: 

“The question in every case is whether the words are used in such 
circumstances and are of such a nature as to create a clear and present 
danger that they will bring about the substantive evils that Congress 
has a right to prevent. It is a question of proximity and degree.” 

In the Schenck case a pamphlet had sought to encourage resistant 
to the draft, and Holmes concluded that such speech deserved no consti- 
tutional protection. 

“When a nation is at war many things that might be said in time of 
peace are such a hindrance to its effort that their utterance will not be 
endured so long as men fight and that no Court could regard them as 
protected by any constitutional right.” 

But in later cases when he sought to use the test to protect speech 
which be believed was constitutionally privileged, the court majonty 
voted against him. It was not untU the X93QB and X940S that the clear 
and present danger test was actually utilized by the court to 
out of jail on speech charges. During this period several sigmficam 
decisions safeguarded the free speech rights of communists or radic^ 
(DeJonge v. Oregon, 299 UJ5. 353, 1937; Herndon v. Lowry, 301 U-a- 


_ 

munist party intihe United States to be justified under ^e cto ^ 
present danger test (Dennis v. Untted States, 341 VS. 494)- ^ 
mittedly there was little likelihood of successful communist overtprow 
of the government, but Chief Justice Fred M. Vinson said that tn 
clear and present danger test obviouriy “cannot mean that before in 
Government may act, it must wait until the putsch is about to oc ; 
ecuted, the plans have been laid and the signal is awaited. . . • 
therefore reject the contention that success or probability of succes 
the criterion.” Justices Hugo L. Black and WBliam 0. * 

senting, contended that this position repudiate the dear and presc 
danger test. .-0, 

Freedom of Assenibly and Orgonfsarion,— -There are no sgciiic f 
visions in the U.S. constitution protecting rights to swmbie w , 
organize, but these are basic to a free sodety. It iB^^haracte^ ^ 
totaliUrian systems that the state takes a monopoly of how- 

terminates the free formation of groups. Even In a free ^ 

ever, freedom of assembly and organization is Hnilted* as for 
by roe law of conspiracy. Orguiizlag becomes conspiracy » ^ 
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tiWtlcs organiced cdlcctivdy are tfaemadvea IflegaL Acts protected if 
performed alone my also be declared lawless if done together, by agree- 
,ncnt, especially in a “dangerous” situation. Hie Smith act punishes 
conspiracy to organize a party to advocate the overttrow of the gov- 
ernment by force and violence. All labour unions, not to mention 
strikes, were at one time regarded as conspirades, but that peri^ is 
long past. The National ]Ubor Relations (Wagner) act of 1935, as 
aniended in X9471 granted full legal status to coll^tive bargaining and 
labour organizations. 

Freedom of organization of course includes the right to form political 
parties. However, political fiarties in the United States actually operate 
within a network of legal limitations covering such matters as when and 
jjow primary elections shall be held, how a party gets its nominees on 
thi* election ballot, how much money may be spent in elections, and the 
like. The network of sUtutes adopted against the Communist party 
after World War II rested on the belief that it was not a bona fide 
political party, but rather a conspiratorial revolutionary organization. 

An important element in the concept of freedom to belong to or- 
ganizations is protection of the individual from guilt by association. 
Some intere.sting questions in this field were raised by the loyalty- 
srcurity investigations of federal government employees during the 
'Nold war” period. The U.S. attorney general, under authorization by 
the president, prepared a list of subversive organizations. The list was 
nriiiinally intended as a guide to federal boards in passing on the 
lovalty of employees, but it was widely publicized and membership in 
a listed organization had grave consequences for many individuals. 
Orgi'inizatiohs so listed found it difficult to continue in operation. Be- 
cause of these serious results, the supreme court ruled that the attorney 
l^cnt ral must give notice and hearing to organizations before placing 
llum on the list (Joint Anti-Fascist Refugee committee v. McGrath, 
^4T U.S. 123* lOSi). 

riie guilt by association standard was also invoked in connection 
with loyalty paths required by some states and cities for public em- 
i)Io\ec‘s, candidates for public office, and even in some instances tenants 
in public housing projects. The supreme court, which pas.sed on sev- 
eral .Statutes involving oaths of nonmembership in subversive organiza- 
tions. insisted that individuals must have had knowledge of the unlaw- 
tiil character of an organization before they could be penalized for 
having joined it. A state law which failed to distinguish between in- 
nomit and knowing association was declared unconstitutional (Wieman 
V Vpde^raH, 344 U.S. 183, 1952). On the other hand, the court upheld 
a New York statute which made membership of .schoolteachers in cer- 
tain listed organizations prima fade grounds for their disqualification, 
.•^aying. ^'Krorn time immemorial, one's reputation has been determined 
in part by the company he keeps” (Adler v. Board of Education, 343 

r.s, 4HS. 1952). 

Frecsium of assembly is limited by freedom of movement in the 
U.SI' of the streets and by the police power in respect to public safety 
(( ox \. Sew Hampshire, 312 U.S. 569, 1941). The right of assembly 
is further limited by the law of riot; in constitutional law it usually 
afipi'ars as the right peaceably to assemble. In 1949, however, the 
supreme court went so far as to protect from a disorderly conduct 
charge a speaker whose inflammatory remarks in a private meeting 
hall provoked a riotous situation (TerminieUo v. Chicago, 337 U.S. 1). 

Freedom of Religion . — “Free exercise” of religion is guaranteed by 
the Tsl amendment of the U.S. constitution, and religious practices and 
preaching are not legally interfered with unless they are aggressive as 
"nuisances,” offend public morality (as by the original Mormon prac- 
tice oi polygamy), violate secular law.s or are dangerous to the gov- 
ernment. Draft laws can be enforced against conscientious objectors, 
but in practice such individuals arc assigned to other types of national 
servici*. The supreme court originally approved denial of dtizenship 
to conscientious objectors who in applying for naturalization declined 
tn lake oath to defend the United States by force of arms, but this 
position was reverted in 1946 (Girouard v. United States, 328 U.S. 61). 
The unorthodox beliefs and practices of the Jehovah’s Witnesses sect 
fesulleri in many encounters with the law, and they have often been 
supported by the supreme court, as when the court upheld the refu^ 
of their children to salute the flag in public school exercises (West Ftr- 
iim State Board of Education v. Barnette, 319 U.S. 624, i943)< 

The provision of the ist amendment forbidding congress to make any 
law “resiiccting an esUblishment of religion” renders state support for 
churches unlawful in the United States. However, it does not mean 
lhat a complete wall of separation must be erected between church and 
state. Kven finandal in the form of tax exemption has not 

hetn questioned, so long as it is available to all religious groups. The 
pJincipal estabUshment issues have concerned state aid to religious 

■i<k..-l- « I.... 


In 1930 the sui 
text books to 


court upheld a Louisiana law providing 

— w in i>oth public and private schools, on the 

Pound that the aid was tolhe child and not to the school (Cochran y. 
^uhiana Board of Education, a8i U.S. 370). In 1947 
upheld a New Jersey provision under which parents were reimbuwed 
*fom public funds for the cost of transporting their children to paroc^ 
schools (Everson v. Board of Education, 330 U.S. i)- In 194® «« 
Zv unconstitutional a Champain, III, arrangement wbe«by 

pupils were released from classes for religioiu 
u the school building by volunteer religious teachers (i^Cowaw v. 

"/ ^^ducoHon, 33.3 VS. 203), but in 195* ® 

Vork plan wbkh mini only in that the religious 

•"*0-' oB the school property (.Zonek v. CiMson, 343 V-S. 300). At- 


tempting to define in this case what was forbidden by the establishment 
of religion clause, Justice Douglas wrote: 

‘^Government may not finance religious groups nor undertake re- 
ligious instruction nor blend secular and sectarian education nor use 
secular institutions to force one or some religion on any person. . . . 
It may not make a religious observance compulsory. It may not coerce 
anyone to attend chui^, to observe a religious holiday, or to take 
religious instruction.” 

CivU Liberties and Criminal Prosecutions . — Some idea of the im- 
portance for civil liberties of fair procedures in criminal prosecutions 
can be gained from the fact that half of the ten amendments making 
up the Bill of Rights— the 4th through the 8th— deal with this subject. 
These amendments, which apply to prosecutions in federal courts only 
(Barron v. Baltimore, 7 Pet. 243, 1833), protect against unreasonable 
searches and seizures, require grand jury indictment and trial by jury, 
guarantee assistance of counsel, and prohibit double jeopardy, self- 
incrimination, excessive bail and cruel and unusual punishment. 

Of these protections, perhaps the one giving rise to greatest difficulty 
in enforcement has been the search and seizure provision of the 4tn 
amendment. This barrier to invasion of personal privacy was erected 
because of experience with the infamous “general writs of assistance” 
under which the British authorities invaded private homes during the 
colonial period, and was based on the belief that “a man's home 1$ bis 
castle.” Law enforcement officers consequently can enter a home only 
after securing a search warrant, which requires going before a judicial 
officer and giving a justification of the proposed search. When arrest- 
ing a person under a warrant or for a crime committed in their pres- 
ence, law officers can seize evidence which is in plain sight. Whether a 
search of the arrested party’s premises is constitutional has been left 
uncertain by supreme court decisions (Harris v. United States, 331 
U.S. 145, 2947; Trupiano v. United States, 334 U.S. 699, 1948; United 
States V. Rabinowitz, 339 U.S. 56, 1950). 

Tapping of telephone wires which does not involve an actual entry 
into private quarters was declared by the supreme court in 1928 not to 
constitute unreasonable search and seizure, though Justice Holmes con- 
demned it as a “dirty business” (Olmstead v. United States, 377 U.S. 
438). However, congress made evidence secured by wire tapping 
inadmissible in federal courts. In 1954 congress defeated a bill which 
would have admitted wire-tapped evidence in federal court cases in- 
volving national security or kidnapping. 

So far as criminal prosecutions in state courts are concerned, the 
guiding constitutional principle is the mandate of the t4th amendment 
that no state shall “deprive any person of life, liberty, or property, 
without due process of law ; nor deny to any person within its juris- 
diction the equal protection of the laws.” The supreme court has ruled 
that “due process'' docs not necessarily include all the protections speci- 
fied in the 4th through the 8th amendments (Adamson v. California, 
332 U.S. 46, 1947). Thus a state is not bound to require indictment by 
grand jury, nor to grant trial by a 12-man common law jury, nor to 
avoid double jeopardy or self-incrimination. Slates must, however, 
^vc such protections as are “of the very essence of a scheme of orderea 
liberty” (Palko v. Connecticut, 302 U.S. 319, 19.^7). Specifically, this 
means that tb^ must grant counsel in capital cases, there must not be 
systematic racial discrimination in selection of juries, confessions are 
invalid if extorted by force, unreasonable searches and seizures are un- 
constitutional, and in general the requirements of a fair hearing must 
be observed. 


Liberty u Means or as End?— -Whether liberty be an end in 
itself or a means (indispensable or not) to other ends has often been 
debated. Liberties, in the sense here used, have always been used as 
means toward freedom or power. Civil, political, economic and aca- 
demic freedoms have been considered by some as ultimate values. Close 
examination of actual situations, however, shows many in which legal 
liberty has been invoked to permit a freedom, but the freedom is used 
to seek some ulterior satisfaction better described in terms of other 
values such as self-expression, personality, power, prestige, wealth, 
beauty, truth, good conscience, good will, peace, security, progress, 
pleasure or the common welfare. 

The feeling of freedom is a satisfaction so precious to many people 
that (paradoxically) they Mrill ^ve up much welfare, manv liberties, 
even such rights as guarantee their freedom, if they feel that In doing so 
they are free, or imagine they are thus ultimately protecting their free- 
dom. 

It is frequently said that. In modem war, liberties must be suspended 
in order to protect “liberty.” Such a formula assumes: (x) that criti- 
cism hinders war effort; (3) that after victory both the people and 
their then rulers will retain enough attachment to the values of dvil 
liberties to offset more immediate and selfitii interests; and (3) that 
the political mechanisms for restoration of liberties are preaer^. 

Legal liberties may be claimed for the underprivileged by those 
whose interests lie in exploiting those liberties; e.g., labour le^slation 
has been opposed by empl^ers in the name of “free contract” and 
“equality before the law.” Groups obviously devoted to promms de- 
structive to dvil liberty may use the present protection of the Bfll of 
Rights to forward their “subversive” doctrines. These are risks which 
apparently must be assumed if the rights are to be preserved in the 
interests of other persons and noups and of the community as a whok. 

Modern rationalization of dvil uberties is not altogether in terms of 
individualism. They are defended not merdy as endi but as means to 
the org^c wdfare of a nation, in whidi pmons and commimity are 
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mutually constituted facts in a total situation and equally indispensable. 
There is a diversity of gifts and roles, and all have a "right to each 
other’s differences.” Where liberties are denied, society as a whole is 
deprived, not only of the extreme expressions that have been penalized, 
but of the wiser oppositions and variants that have thereby been de- 
terred. 

Perhaps the most eloquent modern statement of the philosophy of 
freedom of thought is found in Justice Holmes’s dissenting opinion in 
Abrams v. Vniied States (250 U.S. 616): 

"Persecution for the expression of opinions seems to me perfectly 
logical. If you have no doubt of your premises or your power and 
want a certain result with all your heart you naturally express your 
wishes in law and sweep away all opposition. To allow opposition 
by speech seems to indicate that you think the speech impotent, as 
when a man says that he has squared the circle, or that you do not 
care wholeheartedly for the result, or that you doubt either your power 
or your premises. Hut when men have realized that time has upset many 
fighting faiths, they may come to believe even more than they believe 
the very foundations of their own conduct that the ultimate good 
desired is better reached by free trade in ideas — ^that the best test of 
truth is the power to get it.self accepted in the competition of the 
market, and that truth Ls the only ground upon which their wishes 
safely can be carried out. That at any rate is the theory of our Con- 
stitution.” 

Bini-TooRApnY. — John Milton, Areopa^tica (1644) ; Thomas Paine, 
The Rights of Man (1791) ; Leon Whipple, The Story of Civil Liberty 
in the Vnited States (New York, 1927) ; Zechariah Chafee, Jr., Free 
Speech in the Vnited States (Cambridge, Mass., London, 1941); 
Robert K. Carr, Federal Protection of CivU Rights (Ithaca, N.Y., Lon- 
don, 1947) ; President’s Committee on Dvll Rights, To Secure These 
Rights (New York, 1947) ; Edward S. Corwin, Total War and the 
Constitution (New York, 1947) ; Alexander Meiklejohn, Free Speech 
and Its Relation to Self-Government (New York, 19^8) ; J. Edward 
Gerald, The Press and the Constitution, iQ^i-’Sg47 (Minneapolis, Lon- 
don, 1948); Morton Grodzins, Americans Betrayed (Chicago, 1949# 
London, 1950) ; Anson Phelps Stokes, Church and State in the United 
States (New York, 1950) ; Francis Biddle, 7 'he Fear of Freedom (New 
York, 1951) ; Alan Barth, The Loyalty of Free Men (New York, Lon- 
don, 1951); Thomas 1 . Emerson and David Haber (cds.). Political 
and Civil Rights in the United States (Buffalo, 1952) ; Robert K. Carr, 
The House Committee on Un-American Activities, (Ithaca, 

N.Y., 1952) ; Walter Gellhorn, Security, Loyalty, and Science (Ithaca, 
N.Y., 1950; London, 1951); Mulford Q. Sibley and Philip E. Jacob, 
Conscription of Conscience (Ithaca, N.Y., London, 195^)1 i^co Pfeffer, 
Church, State, and Freedom (Boston, Toronto, 1953) ; Eleanor Bonte- 
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CIVIL LIST, the English term for the account in which are 
contained all the expen.ses immediately applicable to the support 
of the British sovereign’s household and the honour and dignity 
of the crown. An annual sum is settled by the British parliament 
at the beginning of the reign of the sovereign and is charged on the 
consolidated fund. But it was only from the reign of William IV 
that the sum thus voted was restricted solely to the personal ex- 
penses of the crown. Before his accession many charges properly 
belonging to the ordinary expenses of government had been placed 
on the Civil List. 

William and Mary^ — ^The history of the Civil List dates from 
the reign of William and Mary. Before the Revolution no dis- 
tinction had been made between the expenses of government in 
time of peace and the expenses relating to the personal dignity 
and support of the sovereign. The ordinary revenues, derived 
from the hereditary revenues of the crown and from certain taxes 
voted for life to the king at the beginning of each reign, were 
supposed to provide for the support of the sovereign’s dignity and 
the civil government, as well as for the public defen.se in time 
of peace. Any saving made by the king in the expenditure touch- 
ing the government of the country or its defense would go to swell 
his privy purse. But with the Revolution a step forward was made 
toward the establishment of the principle that the expenses relat- 
ing to the support of the crown should be separated from the ordi- 
nary' expenses of the state. 

The parliament of William and Mary voted in 1689 an annual 
sum of £600,000 for the charge of the civil government. This was 
a mere resolution without statutory effect. In 1697 the first Civil 
List act was passed. Certain revenues (the here^tary revenues 
of the crown and a part of the excise duties), estimated to yield 
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£700,000, were assigned to the king to defray the expenses of the 
civil service and the payment of pensions, as well as the cost of 
the royal household and the king’s own personal expenses or 
privy purse. The Civil List meant practically all the expenses of 
government except the debt charge and defense. If the yield of 
the assigned revenues exceeded £700,000 the surplus was to be 
disposed of by parliament. This restriction was removed by an 
act of 1700. In the reign of Anne the Civil List consisted of the 
same assigned revenues (subject to certain deductions). The 
yield fell short of £700,000, and during the reign debts were in- 
curred amounting to £1,200,000 which were paid off by parliament. 

The HanoYerians. — ^For George I additional revenues were 
assigned, and it was enacted in effect that the Civil List should 
become independent of the yield of the assigned revenues and 
should be a fixed sum of £700,000 a year. Any surplus was to be 
surrendered and any deficiency would be made good. But this 
was found insufficient, and parliament from time to time made 
additional grants from the exchequer to pay off debts totalling 
£1,300,000. In the reign of George II there was again a change 
of system. The Civil List was composed of the assigned revenues, 
together with certain fixed grants, and a minimum yield of £800,- 
000 was guaranteed by parliament. Any surplus yield over £800 • 
000 was retained by the king. On the accession of George HI the 
system of a fixed (Tivil List was resiuned. The assigned revenues 
were no longer paid to the crown but to an aggregate fund as pui*. 
of the revenues of the exchequer, and the fixed allowance of £800, • 
000 was paid out of the aggregate fund to the king (subject to 
certain annuities payable to members of the royal family). 

During the reign of George III the Civil List played an im- 
portant part in the king’s effort to establish the royal ascendancy. 
The “king’s friends,” his supporters in parliament, were lavishly 
rewarded with places, pensions and even bribes. There was no 
independent check upon the expenditure of the Civil List. As long 
as the total was not exceeded, the king, with the co-opetatiun of 
complacent ministers, was free to spend as he pleased. As it 
turned out, despite stringent economies in the cost of the house- 
hold, excesses were incurred. But parliament, already corrupted, 
was persuaded to provide extra funds to pay off the debts (£513,' 
51X in 1769 and another £618,340 in 1777). In the latter year 
the Civil List was raised to £900,000. 

Edmund Burke had already attacked the extravagance and cor- 
ruption of the Civil List and in 1780 introduced bills embodying 
his scheme of economic reform. The scheme could not be passed 
against Lord North’s government, but in 1782 the Rockingham 
ministry passed a Civil List act which abolished many useless 
offices, imposed restraints on the issue of secret service money, 
stopped secret pensions payable during the king’s pleasure and 
provided for a more effectual supervision of the royal expenditure. 

The Civil List was divided into classes, but estimates for the 
several classes were not binding and were in fact soon exceeded. 
Indebtedness accumulated and had from time to time to be paid 
off (£3,398,000 in all between 1782 and 1820). The amount of 
the Civil List itself was augmented and in iSx6 it was fixed at 
£1,083,727. Meanwhile the principal provision for the civil gov- 
ernment had come to be made outside the Civil List. Annual votes 
of parliament for what were called miscellaneous services had 
been between £200,000 and £300,000 in the earlier years of 
George Ill’s reign and had been mainly casual and noncurreiit. 
By 1820 they amounted regularly to about £2,000,000 a year. 
George IV on his accession in 1820 received a Civil List of £845^ 
727. 

On the accession of William IV in 1830, the Ovil List vas 
finally freed from all charges for the government service as dis- 
tinguished from the court and royal family. The expenses lett 
were covered by a Civil List of £510,000, including £ 7 $*^ 
pensions. 

Civil List Pensions.— The pensions were excluded from 
Victoria’s C^vil List, which was reduced to £385,000 
provision of £100,000 being made for Queen Adelaide, who na 
had a privy purse of £50,000 during her husband’s reign)- 

A new system of Civil List pensions was set up. The qjje ^ 
might, on the advice of her ministers, grant pensions up to a n 
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of £1,200 In any one year, in accordance with a resolution of the 
House of Commons of Feb. 18, 1834, “to such persons as have just 
claims on the royal beneficence, or who, by their personal services 
to the crown, by the performance of duties to the public, or by 
their useful discoveries in science, and attainments in literature 
or the arts, have merited the gracious consideration of the sover- 
eign and the patitude of their country.” In 1937 the limit of 
£r.200 was raised to £2,500, and in 1952 it was raised to £5,000. 

Queen Victoria to Elizabeth U^uecn Victoria’s Ovil List 
amounted to £385,000. The sums granted after xgoi were as fol- 
lows: 



Edward 

Vll 

George 

V 

Edward 

VIII 

George 

VI 

Elisabeth 

11 

1 

1901 

1910 

1036 

1 M 7 

1059 

j Privy puwe . 

1 Salaries and retired allow* 

£tio,ooo 

£110,000 

£110,000 

£x 10,000 

£ 60,000 

! ances of household 

195,800 

195,800 

134.000 

134,000 

185,000 

; l'xpcn»ef) of buufiehold . 

195,000 

193,000 

159,800 

159.800 

191 , 800 

' vVtirks .... 

1 Koyal bounty, alms and 

20,000 

90,000 


1 '.])ct-ial service . 

13,900 

n,ooo 

13.300 

8,000 

13,900 

13,900 

13.900 

, tiiappropriated 

1 Supplementary provision 

• • 



.. 

os’, 000 

! 

1 

£470,000 

£470,000 

£410,000* 

£410,000 

£475,000 


*( }t iliis amount £40,000 in reapcct of the kinK's ixiHMible marriage, and £79,000 repro- 
gcniing ibe revenue* of the duchy of (kirnwall, were undrawn. 


In the reigns of Edward VII, George V and George VI 
£40 000 was earmarked for the queen. In the reign of Elizabeth II 
£40.000 was paid to the duke of Edinburgh from the consolidated 
fund. 

A new class for works introduced in 1901 was composed partly 
of an item previously included under expenses and partly of ex- 
pniditure previously voted by parliament. The reduction in 
s;il.iries was due to the abolition of the post of master of the buck- 
bounds and some other reductions of establishments and emolu- 
incj\ts. The allocation among classes was not absolutely binding, 
in that savings on one class could be apphed to meet excesses on 
another (or added to the privy purse) with the consent of the 
treasur>\ The works class was an exception, savings upon it being 
aifimmlaled for future years. 

The Civil List acts, 1901-1937, made provision for an annuity 
of £70.000 to the widow of a sovereign. Queen Alexandra, Queen 
Mary and Queen Elizabeth drew this alkwance. 

No change was made either in the total or in the details on the 
arrcftsion of George V in 1910, but a slight change of practice was 
inirodured. In 1842 Victoria, though under no legal or constitu- 
lionul obligation to pay taxes of any kind, undertook voluntarily 
to ijay income tax. Edward VII continued the volunlarj^ pay- 
nitnl. George V agreed with the government of the day that it 
should be discontinued, but in exchange placed on the Civil List 
the cost of state visits of foreign royalties previously defrayed 
tiom jjublic funds. In 1916 the king made a voluntary gift of 
^100.000 toward the cost of World War I. In the financial crisis 
‘>f 1^31 George V voluntarily offered to make a reduction in the 
Civil List. It was not until July i , 1935 , that this economy cut was 
fully restored. In 1948 George VI transferred to the consolidated 
*und a sum of £100,000 which represented the savings on the 
Civil List during World War II. The transfer was made so that 
uii :H]ditional charge should be imposed for a period of four years 
>or ilie payments to Princess Elizabeth and the duke of Edinburgh, 
hi addition to the Civil List the sovereign receives the revenues 
tile duchy of Lancaster. The revenues of the duchy of Com- 
''all belong to the prince of Wales as duke of Cornwall, but in the 
abi^ence of a prince of Wales, as in the reigns of Edward VIII and 
Ccorj;e VI, they revert to the crown, 
k has also been the practice for provision to be made for the 
and daughters of the sovereign. The heir apparent, if the 
‘’"•y or eldest son of the king, is duke of Cornwall and as such 
iHissessos the revenues of the duchy, which in 193^ were £ii 7 ifio 3 
in 1951 were £84,675. Edward, prince of Wales (later Ed- 
tward \T 1 ), received the revenues of the duchy, then £60,000 a 
with the addition of £40,000 on marriage; the duke of YoA 
(later (ieorge V) £80,000, with the addition of £20,000; Edward, 


prince of Wales (later Edward VIII) £80,000. Prince Charles, 
duke of Comwali. receives one*ninth of the revenues until he is 
18 and then £30,000 a year until he is 21. He will then receive 
the entire revenue of the duchy. 

Annual provision to other members of the royal family was 
made (in 1952) to: the duke of Edinburgh, £40,000; the duke of 
Gloucester, £35,000; the Princess Royal, £6,000; and Princess 
Margaret, £6,000. The Civil List act 1952 increased the allow- 
ance to Princess Margaret to £15,000 in the event of her marriage. 
From the supplementary provision of £95,000 in Queen Elizabeth’s 
Civil List £25,000 was available for other members of the royal 
family (e.g., the duchess of Kent and the countess of Athlonc) who 
undertook official duties. 

BinuoGRAPHV. — No books have been written dealing solely with 
the Civil List. Most books mentioned in the bibliographies to the 
articles G&£At Britain and Par].iam£NT contain chapters on the Civil 
List. 

Reports of the Select Committees on the Civil List ; Civil List Acts 
(since the beginning of the century there have been acts of 1901, 1910, 
1936* 193 7 » J952) ; Princess Elizabeth's and Duke of EdinburgWs An- 
nuities Act, 1948; Crown Lands Abstract Accounts (published an- 
nuidly). (R. G. H.; X.) 

CIVIL SERVICE is the term used to describe servants of 
the state or central government employed as civilians. It does 
not cover ministers of the crown or members of the judiciary. 
In the United Kingdom it does not cover local government or mu- 
nicipal employees (see Local Government), nor the staffs of 
public corporations such as the National Coal board and the Trans- 
port commission; but in some countries, where provincial adminis- 
tration forms part of the central government organization, some 
provincial staffs are civil servants. In the United States the term 
is often used to describe that part of the government service en- 
tered by examination and offering permanent tenure. 

Throughout history all organized states have had civil servants, 
if not civil services. The civil service in China is undoubtedly 
the oldest. The able and powerful Roman civil service disap- 
peared in the west when the empire broke up in the 4th and 5lh 
centuries. In the modern world civil services became important 
with the formation of national states, notably in X7th-century 
France and Prussia. 

Today the wide functions carried out by most modem states in 
the provision of social services (e.g., insurance against unemploy- 
ment or sickness) or the regulation of economic life, have brought 
into being large permanent civil services. Many civilians are also 
employed in support of the fighting services. The growth of these 
staffs is often described as “bureaucracy,” a term which reflects 
the attitude of those who regret the tendency for the state to domi- 
nate the life of the individual. As against this, the personnel sys- 
tem of the big industrial organizations has tended to take on many 
of the characteristics of the civil service, while the industrial 
enterprises undertaken by the modem state have increasingly been 
modelled on the managerial experience of big business. 

UNITED KINGDOM 

The British civil service dates from a series of reforms between 
1855 and 1875, associated with the names of Stafford Northcote 
and Charles Trevelyan. It was then that the principle was estab- 
lished that, in place of the system of departmental patronage 
hitherto in force, entry to the service should be by open competi- 
tive examination, carried out by an impartial body free from all 
political influence. For this purpose the civil service commission 
was set up in X855. The high quality of recruits which resulted 
did much to ensure the high standard of the British civil service 
and to bring about a sense of unity, hitherto lacking, between the 
staffs of different departments. 

The British civil service is unlike that in other countries in that 
there is no statute which regulates its constitution or organization. 
Pensions, indeed, are governed by statute, and some conditions 
of service laid down by orders in council, but the management of 
the civil service has been accepted as an executive function. 

Every department of state has its own establishment and or- 
ganization officer responsible for dealing with its own personnel 
problems. But the central responsibility for civil service ques- 
tions (apart from recruitment) rests with the treasury wh^ is 
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responsible for settlings questions of salary and for the grading 
and organization of the different classes of civil servants (whether 
departmental classes or classes common to the service). The 
treasury generally supervises the execution of personnel policy by 
departments. Treasury control of personnel questions and of 
organization and methods developed gradually out of the treasury 
power of the purse. 

Until 1Q43 the United Kingdom had separate diplomatic and 
consular services which staffed the embassies and legations, and 
the consulates, while the staff of the foreign office itself formed 
part of the home civil service. In that year the staffs of the for- 
eign office, and of the embassies, legations and consulates and 
other overseas missions, were amalgamated into what became 
known as the foreign service, which had its own pension act and 
was a separate entity from the home civil service but had its re- 
cruitment also carried out by the civil service commission. 

The main functions of the United Kingdom civil service are 
dealt with in the articles Government Departments, Foreign 
Office, War Office and Admiralty. 

The civil service is organized in a number of classes, themselves 
divided into grades. In what may be called the administrative- 
clerical held there are four main classes. The administrative 
class (numbering about 3,000 in the 1950s) is concerned with ad- 
vice on broad questions of policy and with direction at the highest 
and most general levels. It forms the link between the political 
and executive agencies of government. The executive cla.ss (about 
70,000) is responsible for the conduct of business within the frame- 
work of established policy and for extensive auditing, accounting 
and fiscal operations. The clerical class (140,000) performs sim- 
pler clerical functions, deals with particular cases in accordance 
with instructions, checks claims, collects material for statistical 
and other returns, and may interview members of the public on 
particular cases. The subclerical classes perform routine opera- 
tions (about 100,000 in these and the typing grades). 

Entrance to these cla5.ses is for the most part by open com- 
petitive examinations closely linked with the educational system. 
The age limits are: for the administrative class, 20J-24 years, 
Le., the university leaving age; for the executive class, I7i-i9 
years; and for the clerical class, 16-18 years. There is also a con- 
siderable flow of promotion from the clerical to the executive class 
and from the executive to the administrative. About half the 
members of the administrative class reach it by promotion. 

The civil service also contains more than 1 10,000 professional, 
scientific, technical and ancillary staffs, organized in classes appro- 
priate to the type of work to be performed, many of them common 
to the service. Examples are scientists engaged in research and 
development, lawyers or medical men acting as legal and medical 
advisers, architects and surveyors engaged in the design and con- 
struction of buildings, accountants, actuaries, etc. There is also 
a large group, more than 240,000, known as the minor and manipu- 
lative grades. The main members of this group are the manipula- 
tive grades in the post office, postmen, sorters, etc., numbering 
more than 200,000. This group also includes messengers. 

Finally there is the industrial civil service, numbering about 
420,000. This comprises skilled and nonskilled manual workers, 
below the level of foremen or supervisors, employed in govern- 
ment industrial establishments; e.g., royal dockyards, royal ord- 
nance factories, workshops, depots and stores. (Manual workers 
in the post office, however, though they do work of an industrial 
kind, are employed on nonindustrial conditions). Conditions in 
the industrial civil service are determined largely by reference to 
the principles of the fair wages resolutions of the house of com- 
mons, the effect of which is to impose on the government an obli- 
gation to observe conditions and hours not less favourable either 
than those established for the trade or industry concerned through 
the recognized negotiating machinery, or, where conditions are 
not so establi^ed, by other employers engaged in similar trades 
and industries. So in several important respects, industrial condi- 
tions are different from those in the nonindustrial civil service. 

No person can be appointed to a permanent post in the civil 
service until he has satisfied the civil service commission of his 
suitability. The tests carried out by the civil service commission 


are not necessarily rdated to the specific duties to be performed. 
In the administrative-clerical field they ate designed to secure a* 
share of the best product of the universities and schools. Until 
World War I it was the practice to rely almost wholly on written 
examinations of a literary and academic nature. But later more 
reliance was placed on interviews at which the interview board had 
before them full particulars of the candidates’ records. Much use 
is made of the interview in filling professional posts. 

While recruitment is carried out centrally, promotion is for 
the most part departmental. There are, however, arrangements 
for the central pooling of a certain proportion of vacancies in cer- 
tain grades so as to equalize chances of promotion, and inter- 
departmental transfers are commonly made when new departments 
are set up or existing departments need to be rapidly expanded. 
Further, for the top posts in all departments (permanent secre- 
taries and deputy secretaries) the field of selection is the whole 
civil service. While appointments to these posts are made by 
the minister in charge of the department, the prime minister’s 
assent is required for all promotions to these grades, and to posts 
of establishment officer and finance officer. 

The British civil service prides itself on its impartiality and its 
capacity to give equally loyal and devoted service to ministers ir- 
respective of which political party is in power. For many year$ 
no civil servant (other than industrial staff) has been allowed tt) 
become a candidate for parliament until he has resigned his civu 
service post. Further, there has long been a rule that no civil 
servant, save in the subordinate grades, is allowed to take any 
overt part in party politics. Originally this applied to all civil 
servants, with the exception of certain industrials, but in 1948 an 
independent committee, set up to examine the limitations on the 
political activities of civil .servants, recommended that all minor, 
manipulative and industrial grades should be free to engage in 
political activities. This recommendation was accepted. In 
1953 it was decided that while the ban on political activities 
must remain for the middle and higher ranks of the civil service, 
some measure of freedom in political activities (but not includ- 
ing parliamentary candidature) should be allowed to civil .serv- 
ants in the subclerical and clerical classes and in the lower reaches 
of the scientific and technical classes. 

Civil service unions were recognized by the government from 
1906 in the post office and from about 1912 in the rest of the 
civil service. In 1919 Whitley councils were set up to provide 
machinery for dealing with grievances and to give the stall a 
greater share in and responsibility for working conditions. There 
is a National Whitley council for the whole nonindustriul civil 
service and separate interdepartmental councils for each depart- 
ment. Each council has an official side appointed by the minister 
and a staff side, representatives of which are appointed by the civil 
service unions and associations which are recognized as representa- 
tive of the staff interest concerned. These joint councils are ne- 
gotiating bodies and can proceed only by agreement. 

After World War I a system was set up for compulsory arbitra- 
tion at the request of either the staff representatives or the official 
side about conditions of service such as emoluments, leave, etc. 
Disputes were to be referred by the ministry of labour to a tribunal 
consisting of an independent chairman appointed by the minister 
of labour, one member drawn from the panel of persons appointed 
by the minister of labour as representing the chancellor of the 
exchequer, and one member drawn from the panel of persons 
pointed by the minister of labour as representing the staff side 
of the National Whitley council. This system only applied to 
the conditions of service of civil servants receiving not more than 
£1,536 a year. 

For the nonindustrial civil service the machinery for negotiation 
and joint consultation consists of joint councils, on which are 
represented the departments and trade unions concerned in cacn 
of the industrial groups; e.g., engineering, shipbuilding or rojsc«- 
laneous trades. The government, although a major industrial 
ployer, is not represented on any of the negotiating bodies 10 
outside industry. These councils are Yepresented on a centr ^ 
body, known as the Joint Co-ordinating Committee for 
ment Industrial Establishment, which con deal with xnatw 
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brought before it by either side or with matters referred to it by 
the other councils. Uiilike the National Whitley council, the 
Joint Co-ordinating committee does not deal with pay 
Disputes affecting the industrial civil service that cannot be set- 
tled through this negotiating machinery are referred for arbitia^ 
lion to the industrial court, set up in 1919, which also with 
disputes in outside industry. 

COLONIES AND COMMONWEALTH 

Colonial Service^— -Each of the British colonial territories 
has its own civil service paid from local funds voted by the local 
ie^Hslature* The colonial service is thus the aggregate of the civil 
services of the colonial territories. But the colonial service, 

.ides being divided geographically into the civil services serving 
earh colony, is also divided into separate services spread over 
the colonies as a whole. Thus, the colonial administrative service 
consists of all civil servants in the colonies carrying out duties 
corresponding roughly to the class of administrative civil servants 
at home. The higher administrative and professional ranks of 
the colonial service have been staffed almost entirely by people 
recruited in the United Kingdom and have been regarded in prac^ 
tiff as an interchangeable service, eligible for promotion anywhere 
ill the colonial service. The salaries and conditions of service vary 
between different territories, but there is some degree of uniform- 
ity in certain broad geographical areas. (£. £. Bs.) 

Commonwealth. — Australia, — ^Each Australian state has its 
own civil service, based on the same general pattern as the cen- 
tnil iommonwealth civil service. The commonwealth civil serv- 
ice organisation was provided for by the Public Service act, 
in conjunction with the Superannuation act, 1922-51, 
and the Public Service Arbitration act. Control is in the hands of 
a board of three members with semijudicial tenure. Appoint- 
ment are in general competitive, at school-leaving and university 
.standards; preference is given to ex-servicemen; there are no re- 
stTKtions on interdepartmental or interstate movements. 

Catuida . — ^After long experience with patronage, Canada intro- 
duced an effective merit system in 1918 when an act strengthened 
the i>o.sition of the civil service commission and laid down provi- 
sions for recruitment, promotion, dismissal and political rights. 
The Canadian system is based on the British pattern in that it is 
(ont rolled by the treasury and has an administrative class re- 
rriiitcd principally from the universities, but it follows the United 
SiritLs in its classification plan. Each province has a separate 
civil service. 

Cvylon . — The civil service of Ceylon was founded in 1798 by 
the iirst British governor of Ceylon, Sir Frederick North, with 
the help of eight officers who went out with him and 24 more who 
were personally selected by the secretary of state. 

In TS31 the first step was taken towards native staffing when 
the Colebrook commission recommended education for the natives 
ill order that they might in time qualify for higher posU in the 
public service. In 1856 a general competitive examination held 
ill London was substituted for the earlier Haileybuiy examination, 
And in jSgi a local division of the public service (known as the 
lower division) was established. Examination for this was held 
in Ceylon. After 1924, the competitive examination was held 
simultaneously in London and Ceylon, and in 1938 it was agre^ 
that no more Europeans should recruited. In X93X a public 
service commission had been set up and in X947, under the Soul- 
hury constitution, it was made independent 
India, — ^Thc Indian civil service owed its early organization 
to Warren Hastings in X772. It remained predominantly British 
jn composition until 1920, but about half the officers in the serv- 
ice were Indians at the time of the transfer of power in 1947. ^ The 
of the service was then changed to the Indian administxa- 
live service, an Indian foreign service was set up and joined by 
officers of the former I.C.S., and recruitment, previously 
based on a difficult university examination founded by Thomas 
Hington Macaulay and Benjamin Jowett, was placed in the 
i'jjiids of an Indian public service commission who introduced w 
^ij-Indiii competitive examhiation. The service still provides dis- 
who may be m charge of all public activities for an 
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area of over 4,000 sqjnl., but unlike the old service It does not 
provide officers for the jufficiary. 

New Zanland.— Political control of the public service in New 
Zealand lasted until 19x2, when the Public Service act introduced 
control an independent commissioner (replaced in 1946 by a 
commissi^ not exceeding three) whose functions included recruit- 
ment, training, classification and promotion. Recruitment is at 
two levels, post-primary and university, and promotion is by merit 

Pakistan, — ^Pakistan, at the time of its formation in July 1947, 
was faced with the problem of establishing and manning complete 
central and provincial governments. It was decided to form a 
strong centrally administered service controlled by the govern- 
ment and by a public service commission, with a separate foreign 
service from which diplomatic and consular posts would be filled. 
Recruitment was an urgent problem and numbers were made up 
by transferring officers from the former Indian civil service and 
from^ the defense and other services. In 1949, however, the com- 
mission instituted an open central superior services examination 
by which all appointments would be made. 

In addition to the central civil service the provinces have their 
own civil se^ices under the provincial civil service commission. 

South Africa, — ^The civil service in South Africa was set up un- 
der the South Africa act, 1909, by which the four colonies — the 
Cape of Good Hope, Natal, the Orange River colony and the 
Transvaal—were united into the Union of South Africa. (In 
1923, when South-West Africa was mandated to the Union, the 
same conditions were applied to its civil service.) By this act the 
central government departments performed the functions of the 
civil services of the colonies, but the colonies, thereafter known 
as provinces, were given full control over education, health, roads 
and local government. A public service commission was appointed 
on Aug. X, 19x2, and its constitution was further defined by the 
Public Service act of 1923. The financial aspects of control, after 
much dispute, were agre^ between the treasury and the commis- 
sion. The commission is only a recommendatory body, but its 
recommendations are protected by law and are seldom rejected by 
the ministers or administrators of the provinces, who are vested 
with the final power of the appointment, promotion and dismisul 
of civil servants. (X.) 

OTHER COUNTRIES 

Franoe^The most prominent characteristics of the French 
civil service were established after the Revolution; the revolu- 
tionary assemblies destroyed the traditional and complex organiza- 
tion of the aucien rigme and, under the Napoleonic empire, a new 
framework was set up. It was based upon two main principles: 
uniform hierarchy and centralization. Later regimes maintained 
this new administrative structure but tried to adapt it to demo- 
cratic evolution. Successive reforms, mainly at ibt end of the 
X9th century, developed local autonomy in the conmunes and the 
diportements. Thus the citizens were enabled to take an active 
part in the management of public affairs by electing local assem- 
blies. Permanent links were established between central services 
and local authorities through the make^ elected by the council 
of the commune, and the prifet, ai^inted by the government. 
The presence of a prdfet in every d^artement seeux^ a penna- 
nent control upon all local decisions. 

In the 20th centuiy the civil service was affected by the de- 
velopment of administrative tadrs . which implied an increase in 
the number of civil servants. New ministries were created to rule 
over health, economy, housing, etc. The organization or the 
French civil service became so intricate that* uniform regulation 
appeared necessary. Some laws and the constructive work of tlm 
causeU d*itat began to establidi a genexal statute which was com- 
pleted and coffified by several acts of 1945 and 1946, The French 
civU service is divided into classes which correspond, broad^ 
speakiog, to the British ones. At the upper level the admimitnh 
tours civUs can be compared to the membm of the administiatlyf 
class. New regulations ako settled a uniform hierarchy of wages. 

The odministratours dvUs are recruited by the Ecole Natioi^ 
d’AdmixiistratiQii whose students come dixe^ from univetrities 
as wdl as from the lower riasses of the dvfl service. Courseslait 
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three years, the first year spent in local services and the last two 
in attending lectures and seminars in Paris. The competitive 
tern is generally used for recruitment in all classes. 

The statute of the French civil servants also determines their 
rights and duties. In 1946 the right to form syfidkats, or unions, 
was recognized by the government and joint committees were 
created to deal with disciplinary questions and technical improve- 
ments. The regulation of the French civil service, despite its uni- 
formity, is not as rigid as it may seem. Special safeguards exist 
in the way in which certain traditions have grown up about some 
parts of the organization. First, in the upper reaches of the civil 
service, special and important functions are assumed by the main 
bodies-^e5 grands cor/rr— principally by three bodies of control 
The conseil d*itat is both an administrative organ frequently con- 
sulted by the government and a tribunal for administrative cases. 
The cour des comptes is a court of financial control over public 
expenses. The inspection des finances is a service which comes 
round to inspect the accounting officers. These three bodies, by 
their prestige and traditions, constitute one of the most original 
features of the French civil service. 

Secondly a peculiar importance has alwa3rs been given to the 
good recruitment and working of some technical services. Some 
of the most important specialized schools were created at the be- 
ginning of the 19th century, such as the £cole Poly technique for 
scientific careers and the Ecole Normale Sup^rieure where many 
future professors in the universities are trained. (P. Vt.) 

Germaiiy^The German civil service emerged out of feudalism 
under a succession of outstanding Prussian monarchs culminating 
with Frederick the Great (1740-86). Legally it was based partly 
on custom, partly on executive acts and partly on statutes. The 
foundations of the civil service of the German reich were laid by 
the Civil Service act of 1873; in addition, the German states had 
developed civil services of their own. 

Up to 1933 the German civil service was characterized by high 
standards of competence, integrity and impartiality. Its prestige 
was high and it was closiely supported by active citizen advisory 
groups in municipalities and rural communities. Partisanship was 
prevented partly by tradition and partly by the fact that conserva- 
tive groups prevailed under the first rei^. After 1920 the So- 
cialists made some partisan inroads, and after 1933 the Nazis re- 
quired active party membership from all civil servants. Under the 
Nazi regime Uie standard of integrity of the civil service suffered 
heavily, but its competence and efficiency remained high. 

The Civil Service act of X937 was based on the old German law, 
but a number of enactments were introduced by the Nazis with the 
purpose of strengthening Nazi rule and of eliminating several cate- 
gories of ^'undesirable persons,” After Hitler’s abolition of the 
German states the 1937 act was applied to all civil servants. 

In 1950 the German Federal Republic eliminated all National 
Socialist clauses from the law of 1937. Both the federal civil serv- 
ice and those of the Lander returned to the principles contained in 
the Weimar constitution of 19x9 by which entry into the civil serv- 
ice is determined by ability, regardless of race, sex and poliUcal 
or religious ideas. Provision was made for legal protection of 
civil servants, the state accepts liability for their wrongful acts and 
freedom of association is allowed. Many of the German states 
which were re-established after World War 11 issued new laws for 
their civil servants. 

There are in the German dvil service four different dasses: 
the administrative class, requiring a university education; the 
higher executive class, based on secondary education; and the 
executive and clerical classes, requiring only a primary educa- 
tion and before X945 largely reserved for soldiers at the end of 
their military service. The vast majority of those preparing for 
the highest grade take a law course, including economics, history 
and political science. Apph'cants are then admitted for a training 
period of several years, during which they work at the courts and 
in civil administration. They finally take an examination called the 
Crosse Staaisprujustt under the direction of one of the boards set 
up in every Land. Applicants for technical, medical and other 
careers within the administrative class receive similar, but specialist 
training* 
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Republic of Ireland-— Recruitment to the civil service in the 
Republic of Ireland is governed by the Civil Service Regulation 
acts of X924 and 1926 which empowered the government to ap. 
point three commissioners. In general no person may be ap. 
pointed to a permanent situation in the Irish dvil service unless a 
certificate of his qualification for the situation has been issued 
by the commissioners. Under the QvU Service Regulation act 
1924, and the Ministers and Secretaries act, X924, the control of 
remuneration and conditions of service generally is vested in the 
minister for finance. 

The local appointments commission, a body parallel to the civil 
service commission, selects the senior staffs of local authorities. 
Other staffs are recruited by the county and city managers on be> 
half of their local authorities. In staff matters a manager is not 
controlled in detail by the elected council. The central govern- 
ment supervises the numbers, pay and qualifications of these 
staffs. (X.) 


THE UNITED STATES 


The histoiy of the U.S. civil service falls into three periods. The^ 
high standards of integrity, nonpartisanship and permanence of 
tenure established by George Washington on Uie whole prevailed 
in the national government until 1829, although the states were 
less fortunate. The Tenure of Office act of 1820 put terms to 
some positions and under Andrew Jackson (1829-37) rotation in 
office, partisanship and personal favouritism introduced the spoils 
system on a national scale. The second period of party patronage 
and spoils endured, under mounting criticism from such, men as 
Thomas A. Jenckes, George William Curtis, Dorman B. Eaton 
and Carl Schurz until 1883, the date of enactment of the present 
national civil service act. After X883 there was a steady extension 
and refinement of the merit system, but patronage continued to 
play an important role in many states, counties and cities. 

The character of the U.S. civil service system has been deeply 
affected by the democratic manners and aspirations of the people. 
The patronage S3rstem was defended because it was believed demo- 
cratic; on the other hand, a permanent public service smacked of 
bureaucracy. Jackson spoke against the idea of property in oflicc 
and the advantages of wide participation in office holding, the du- 
ties of which he said were relativdy "plain and simple.” Every- 
one, it is still held, should have an opportunity to compete in 
examinations, hence age limits were high or nonexistent (and in 
X953 were abolished for many classes of federal positions) ; hence 
objections to educational prerequisites except for scientific and 
professional posts. The U.S. has no historic tradition such as that 
which underlies the dvil service institutions of Great Britain and 
the European continent. 

In the national government the prindpal advances after 1883 
were the increasing coverage of the merit system both by legisla- 
tion and executive order, culminating in the Ramspeck act of 
Z940; the classification of positions by duties and a systematic 
pay plan in 1923 ; a pension act, 1920; the devdopment of progres- 
sive personnd practices in the Tennessee Valley authority after 
1933; the extension of the merit system by act of congress m 
Z939 to state services reedving federal grants; further protection 
against politicai interference, the Hatch acta of X939 
statutory provision for veterans’ preference in 19x9 and i 944 ; 
in Z947 an executive order concerning employee loyalty. 
centre of interest had shifted from protection against patroiujp^ 
improved xnanagement methods, altbouid^ the former stiU re- 
mained a principal duty of dvil service commissions. ^ 

In the mid-z95os the merit system induded (i) more than 9^ 
of all permanent federal employees, exduding emetfency and 
porary workers; (2) all state and county psisonod 
eral funds; (3) the state services generally in diout 22 states; 
county services generi^ in New %rk and . Massachusetts 
quently in New Jersqr and occasional^ dsewbere, notably 
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Angeles (Calif.) coinitgr «od Mflwaiikee (Wh.) county; (s) dty 
services in more than 800 municipalities and the emidoyees of more 
than 1,000 council-managw cities most of which had no civil seiv- 
ice commissiems; (6) police and fire departments generally. 

The county services were still predominantly partisan. In some 

states and some large cities operating standards were low, the 
merit system being a form rather tlm reality. But such cities 
as Los Angeles, Cincinnati, Milwaukee and St. Paul had admirable 
rerords. The U.S. j^rty system was not fully adjusted to a non* 
partisan public service and the process offered difficult problems. 

The merit S3rstem also had to be adjusted to preference for vet- 
erans, which antedates civil service legislation. From 1920 to 
1940 veterans of World War I received from 20% to 25% of fed- 
eral positions filled by examination. The Veterans’ Act of 1944 
gave disabled veterans ten points in addition to their eam^ rat- 
ings and a place at the head of each register, five points to all other 
veterans and various further privileges. With about 15,000,000 
veterans of World War 11 , the proportion of veterans in the fed- 
eral service by the mid-x95os amounted to 60%. In some states 
and cities even more impressive benefits were granted; each juris- 
diction makes its own rules. 

The legal foundation for the national civil service is a con- 
siderable body of legislation, a mass of executive orders and com- 
mission and departmental rules; in a few states there are constitu- 
tional requirements for civil service. State-wide laws govern 
county and municipal civil services in some cases; in other cities 
arc left a free hand. In many states there is a considerable body 
uf judicial interpretation, a branch of the law of public officers. 

The typical form of organisation for the administration of civil 
ser\'ice laws is a commission, usually comprising three persons of 
whom not more than two may belong to the same political party. 
There is a trend, however, toward either a single personnel direc- 
lor. or a commissioner with two associate commissioners con- 
cerned only with rules and hearings. The U.S. civil service com- 
mission is by far the largest of its kind, with a peacetime staff 
following World War II of about 3,000, Its principal divisions are 
(oiK'crned with examination, position classification, investigations, 
retirement records, loyalty determinations and appeals and review. 
A large field force is organized in 14 regional offices and many 
subordinate stations. Every federal department and establish- 
ment has, since 1938, a personnel office to deal with its own prob- 
lems and with the civil service commission. The heads of 
these offices form the Federal Personnd council, a body re- 
estal)lished in 1938 to facilitate exchange of experience and the 
formulation of policy. Regional personnel councils exist in the 
principal centres. In the Tennessee Valley authority personnel 
work is in charge of a director of personnel; in ^e coundl- 
manugcr cities the same pattern is common. There are no spe- 
cial civil service tribunals in the U.S. apart from the loyalty 
boards; but in the federal departments, since 1940, there are ap- 
peal boards (inclu^g a representative of the civil service com- 
mission) to hear appeals on efficiency ratings. 

The examination system devdoped markedly after 1920. Tradi- 
lionally examinations were of the essay or problm tsrpe or consbted of 
a demonstration of skill or strength. From the psy^ological labora- 
tories came tests of "generd Intelligence” and aptitude wbkh were pro- 
Sfessivcly a^pted to large-scale use. Most written examinations now 
even by the U,S. dvfl service commission are of the short-answer type. 
They are scored by an dectric scoring machine which has greatly «- 
P^ted operations and reduced costs. The short-answer form permits 
the progressive improvement of the zdiability and validity of tests, and 
experimentu work has been done inside and outside of govem- 

mpnt. 


Tests for higher positions usually comprise a rating of education and 
JMHsrience and an oral interview, rather than a written paper. Tests 
IOC positions requiring skill or strength are usually demonstrations bv 
JJtwal performance. Grades are recorded numerically and, dthough 
looy not infalUblei they represent the most scientific standard ^t 
achieved. Certification is normally made by sending the appointing 
®cer three names from which he must seled one; the others arc re- 
urned lo the register for future use. Federal cxiuninations are an- 
jojinciui in post offices, newspapers and, in case of shortage, by raffio 
means. State and municipal examinations are widriy pub- 

rlassificatkni 0! positioiis by duties was CMcago, 

^ iQxc^ia, to equal pay for equal work. Ihe procedure Is 


to develop an accurate, detailed specification of the duties appropriate 
to each type or class of position, to determine a scale of pay lor such 
positionSf and then to auocate each particular job to Its proper class. 
Hundreds of dasies of positions will be found necessary in a given 
jurisdiction. This systematic description and arrangement of positions 
by duties has been found fundamental to many personnel operations, 
especially the preparation of examinations, certification, efficiency 
ratings, promotions, transfers and layoffs. The responsibility for disn- 
fication Is usually vested in the dvil service commUon, sometimes In a 
finance office; it b valuable even where there b no examination plan. 
Classification plans are frequently publbhed and are usually open to 
inspection if not publbhed. By the mid-xQSos no co-ordination of the 
dassification plans of different Jurisdictions had yet been establiriied, 
one (but only one) of the causes for the inadequate personnd statbtics 
of the U.S. 

Promotion b bv merit, ascertained frequently by examination in the 
lower grades, and reaching into such positions as division and bureau 
chiefs. There b considerable movement from dties and states into the 
federal system, little in the contrary direction. Important career pos- 
sibilities exbt m all the professional and scientific branches and in many 
of the adminbtrative, specialized and derical services. The foreign 
service was put on a career basb in 1924. It b independently admin- 
btered by the state department. More attention was paid during the 
decade 1930-40 to training young persons for the public service and to 
further training of those tdready employed. Following a national con- 
ference at the University of Minnesota in 1930 many universities and 
colleges developed courses in public administration, public finance, 
psychology and personnel management. The U.S. clvu service com- 
mission and the New York dty dvii service commbsion were especially 
successful in organizing examinations to take advantage of graduates 
of these courses. State and munidpal governments meanwhile had or- 
ganbed training facilities for their employees on a part-time after- 
hours basb, especially for police, fire, utility and inspectional personnel 
In 1935 the gnuiuate school of the U.S. department of agriculture ex- 
panded its work from the sdentific fidd into the social sdences, in- 
duding management. Many programs were opened up for munidpal 
employees, especially In Los Angeles at the University 01 Southern Cali- 
fornb. Thb movement represented a marked advance in developing 
a professional interest within the public service. 

Less attention has been given in the U.S. dvil service to the formal 
inrotection of rights of employees, due partly to a patronage batk- 

g round, partly to the characterbtioilly frequent change of occupation 
y Americans and partly to the influence of the business tradition of 
freedom to hire and fire, as well as to public concern over the growth 
of bureaucracy. The feideral law prescribes a written notice and op- 
portunity for a reply In case of discharge, but no hearing. In many 
federal establiriiments there are adminbtrative provisions for a hearing 
within the agency; and if an employee can come forward with proof 
that he was discharged for politick or religious reasons, he can appeal 
to the dvil service commbsion. A veteran can appeal to the commb- 
sion on wider grounds. In some jurisdictions, such as Chicago, HI., 
the dvil service commbsion acts as a hearing board. In a few, such 
as Massachusetts, a dbcharged employee may secure a full judicial 
revbw of the law and the facts. 

Executive order 9835 (x947) required a check of the loyalty of all 
federal employees and future applicants for employment. Agency and 
regional loyalty boards were established to make initial determinations 
on all the evidence as to whether there was reasonable ground to doubt 
the loyalty of employees or applicants, and a Loyalty Review board 
was set up to entertun appeab. In a service of more than 2,000^000 
about 3,000 employees re^ed under charges or investigation. About 
350 employees and applicants were found upon hearing to be of doubt- 
ful loyalty and were refused emplopient. The system was sustained 
by the supreme court. A few analogous loyalty laws in some states 
and dties discovered few offenders. 


The state department, the department of defense, the Atomic En- 
ergy commbsion and other ^sensitive” agendes possess by law special 
authority for summary suspension and removal after hearing of em- 
ployees deemed to be a security risk. Both loyalty and security re- 
quirements were Induced by fear of sabotage and eqdonage in the 
interest of forebn governments. 

Unions of public employees were first organized in the post office 
in the X890S and were recoppiized by congress in toia. Clerical em- 
ployees formed the National Federation of Federal Employees in 19x7 
and other groups subsequently. Munidpal oiganizationi appeared in 
the kui^er dties about X900; a few organizations of state em^oyeei 
preceded World War I, hut they and county employees remdned r^- 
tivdy unorganized despite efforts after 1940 by the American Federa- 
tion of Labor and the Congress of Industrial Grgmidzations. Firs 
fighters are nationally organised; police are often forbidden to form 
unions but may organise local social and benevdleiit asiodatim 
Teachers have a national federation. 

The purposes of these organizations are to secure bgblatloa extend- 
ing the merit system, better scales of pay and working conditions, pro- 
tection against arbitrary action and such benefits as group insurandsi 
credit fadlities and the Uke; They m free, as a rule, to affiliate 
outside labour organisatioDs but are restrained from taking an acti^ 
part In politics. In recent yeata tiiey sought recognition of a fight tp 
collective bargaining, written agreements and the majority unioa ai 
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the sole bargaining agent. Except in the Tennessee Valley authority 
these claims had not been widely granted. Strikes of public employees 
are rare, one dramatic exception being the Boston police strike of X9X9. 
Police are usually forbidden outside affiliation and the right to strike, a 
right which is rejected by the overwhelming majority of public employee 
unions. The Taft-Hartley act (1947) prohibited strikes of federal em- 
ployees and a number of states subsequently enacted comparable laws. 

The public services of the states vary extremelv in their legal or- 
ganization and standards of competence. As of the mid-iQSos about 
half had formal merit systems, and some of these were indifferently ad- 
ministered. The number of states with merit systems steadily in- 
creases, nevertlieless, and standards are steadily improving. The older 
type of bipartisan dvil service commission predominates but Minnesota 
and other states have abandoned the commission in favour of a director 
of iKrsonnel. Functions arc chiefly examination, classification and 
record keeping. Most states have pension plans for teachers, and an 
increasing number have state-wide pension plans for all employees, on 
a 'contributory basis. In New Jersey and Massachusetts the state com- 
missions carry on work for counties. In California there has been 
notable co-operation between state, county and municipal civil service 
commissions. There is no co-ordination between state and local agen- 
cies and the U.S. dvil service commission. 

State civil service agendes have been handicapped in some instances 
by political opposition, by lack of funds and by inadequate leadership. 
During the 1930s substantial progress was made, however, both in ex- 
tending the merit system and in introducing better methods. 

Primary and secondary school teachers are subject to minimum 
standards of training fixed by law. They are required to hold a cer- 
tificate, usually issued by a state examining agency. Appointments are 
made by local school boards without competitive or other formal ex- 
aminations. After a probationary period, teachers acquire a protected 
tenure. They are a part of the merit system but not under the juris- 
diction of civil service commissions. 

In a country which has 106 cities with a population of 100,000 or 
more (1950 U.S. census), the munidpal dvil services arc of great im- 
portance. Until 1900 municipal employees were usually political ap- 
pointees with low standards of competence and at times of integrity. 
The muckraking era (1900-05) and the ensuing period of municipal 
reform wrought a great transformation, supported by the increasingly 
technical nature of munidpNal functions. Municipal dvil service com- 
missions were widely established before 19x0; in 1953 there were more 
than 800 cities under the merit system. The introduction of the council- 
manager plan after 1908 gave a great impetus to the further improve- 
ment of municipal standards, although city managers have not fa- 
voured the independent, bipartisan dvil service commission. Political 
influence in 'appointments and promotions has not been eliminated in 
many of the larger cities, but in the middle-sized and small cities it has 
lost any major significance. One handicap to the professionalization of 
the munidpal services lies in the preference for local residents for ap- 
pointment — a universal requirement for police, fire, inspectional and 
clerical services and a usual requirement even in technical and profes- 
sional posts. The practice of outside appointments has, however, be- 
come well-established among dty managers, school superintendents, 
health officers and dty engineers. 

For the purpose of exchanging experience, improving procedures and 
publishing reports, dvil service commissions and agendes in 1906 
formed the Civil ^rvice Assembly of the United States and Cana^, 
with headquarters in Chicago. This body holds an annual convention, 
furnishes technical advice, carries on research and publishes profes- 
sional bulletins and the quarterly journal, Public Personnel Review, 

Outlying Ponetsiona^ — In 1900 the act providing for dvil gov- 
ernment in Puerto Rico extended the dvil service act and rules to it. 
The concept and procedures were unknown to thepopulation, and the 
enforcement of hig^ standards remained difficult. Tne Pit. d>^ service 
commission secures some technical aid from time to time from the 
U.S. commission. In ij)oo the merit system was also introduced in 
Hawaii. The dvil service commission has maintained dose contacts 
with trends on the mainland. (L. D. W.) 


AN INTERNATIONAL CIVIL SERVICE 

The elements of an international dvil service were first found In the 
Universal Postal union (1874-1875). The League of Nations and the 
International Labour office (I.L.O.) required a staff of experts and 
subordinate personnel numbering about 600 which took the form of a 
true international dvil service. It drew most heavily on British, French 
and Swiss sources, but more than 40 states contributed members In 
response to the requirement that the staff should be recruited **on as 
wide a geographical basis as possible.” There were no formal methods 
of selection for the higher personnel; the director-general depended on 
personal acquaintances and trustworthv recommendations. The staff 
fell into three divisions: the administrative, the supervisory and derical, 
and the custodial and manipulative. 

The main point of interest in an international dvil service lies per- 
haps in the steps it takes to free itself from national loyalties. The 
League existed during a period of rampant nationalism and irrecon- 
cilable conflkt, but its experience showed that a broad measure of 
international loyalty can be achieved, even under difficult conditions. 
The staff of tbo League was disixsrsed after X939 but that of the IXX). 
was maintala^ prirapally in Canada. 


A much larger international dvil service was required for the 
Natioiu organization ai^ the specialized ^ndes. In the UniM^^ 

iployees of the United Nations aiid 7 ip 
specialized agencies, paid exclusively from the funds of each of 
organizations, are assigned duties bv its head. They are subject to k! 
disdpline and owe it full responsibility. Valuable experience in inter 
xiational co-operation was obtained during World War II through the 
various combined boards and through the lend-lease organization. ^ 

(£. £, jgs) 
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CIVITA CASTELLANA (anc, Palerii), a town and epis- 
copal see of the province of Viterbo, Italy, 45 mi. by rail north of 
Rome. Pop. (1951) 11,5x7 (commune). Mt. Soracte lies about 
6 mi. to the southeast. 

Falerii was one of the i a chief cities of Etruria. Wars be- 
twebn Rome and the Faiisci (g.v.) appear to have been frequent. 
At the end of the First Punic War, they rebelled, but were 
soon conquered (241 b.c.) and lost half their territory. The an- 
cient city, built upon a precipitous hill, was destroyed and another 
built on a more accessible site in the plain. Thus the original 
city occupied the site of modern Civita Castellana and the Roman 
town was transferred 3 mi. to the northwest. After this time, 
Falerii hardly appears in history. There were bishops of Falerii 
up till 1033, when the desertion* of the place in favour of the 
modem site began, and the last mention of it dates from a.d. 
Z064. The site of the original Falerii is a plateau, about 1,100 yd. 
by 400, not higher than the surrounding country (475 
separated from it by gorges over 200 ft. in depth, and connects 
with it only on the western side, which was strongly fortified 
with a mound and ditch. The rest of the dty, of which 
cuit was about 2,250 yd., was defended by wills constructed oi . 
rectangular blocks of tufa. They reached in places a height 0 | 
56 ft. and were 7 to 9 ft. thick. There were about 80 towers 
and 8 gates. Two of die gates and some 50 of the towers nay 
been preserved, as well as the remams of four temples witni 
the dty. Almost the only edifice now standing within the wa 
is the Z2th century abbey church of S. Maria. , / 

CmTAVECCHIA, a seaport town and, episcopal «« « 
Italy, province of Rome, 50 mi. N.W. ^.rsil and 3 S f ^ 
from die city of Rome, The population was 






munc). It ?» the wdeot CeiitMm COke, founded by Ttejaa. In- 
tcresdng desciqitioiu of it ate given by Pliny the Younger and 
KuiUius. The modem harbour works rest on the ancient rnii«d a- 
tions, and near it was the cemetery of detachments of the fleets 
of Misenum and Ravenna. It was a sUong populous place in the 
6th century, but the Saracens destroyed it in 812. Leo IV built 
a new dty for tte refugees 8 mi. N.N.E. of CiviUveccliia, where 
may be seen ruins of walla and streets and an inscription, that 
must have stood over a gate, recording its foundation. The 
people returned to the old town (whence the name Civitavecchia) 
in 889, but the new one continued as the castle of Cencelle until 
the isth century. In xso8 Pope Julius U began the construction 
of the castle from the designs of Bramante, Michelangelo hei"g 
responsflrie for the addition of the central tower. Under it lies 
a Roman house, possibly the port admiral’s quarters. Pius IV 
added a convict prison. The arsenal was built by Aleunder VII 
and designed by Bernini. Civitavecchia was the chief port of the 
papal state and has still a considerable trade. There are cement 
factories in the town, which will be considerably increased by the 
nt-w electric railway to Orte, by which Temi (g.v.) is readily 
accessible. In 1926 ships to the number of 2,285, & total tonnage 
of 2,041,637, entered and cleared the port, and 789,921 tons of 
merchandise were imported (chiefly coal and cereals) and ex> 
ported (chiefly salt) from the saltworks of Porto Clementino, 
southwest of Tarquinia. There is a thermal establishment in the 
town, and 3 mi. N.E. were the Aquae Tauri, warm springs; con- 
siderable remains of the Roman ^ths of the time of Trajan are 
still preserved there. About one mile west of these are hot springs 
(the Ficoncella), also known in Roman times. Five miles down 
the coast is the summer resort of S. Marinella, which has grown 
up and forms a part of the commune of Civitavecchia. 

CLACKMANNAN, a civil parish, but the county town of 
Clackmannanshire, Scotland. Pop. (1931) 2,585. It lies near the 
north bank of the Forth, 2 xni. east of Alloa, with two stations 
on the L.N.E.R. Clackmannan tower is now a picturesque ruin, 
but at one time was the seat of a descendant of the Bruce family. 
The old market cross still exists, and dose to it stands the stone 
that Rives the town its name (Gaelic, clack, stone; Manann, the 
name of the district). About i mi. to the southeast is Rennet 
liou.se, the seat of Lord Balfour of Burleigh, another member of 
the Bruce family. Coal is mined near Clackmannan, which, how- 
ex er. lost its industrial im porta nce to Alloa (g.v.). 

CLACKMANNANSHIRE, the smallest county in Scotland, 
bounded southwest by the Forth, west by Stirlingshire, north- 
nonheast and northvrest by Perthshire, and cast by Fifeshire. Its 
land area is 34,927 ac., or 54.6 sq.mi. An elevated ridge, starting 
on the west, runs through the middle of the county, widen- 
ing gradually till it reaches the eastern boundary, and sldrting the 
alluvial or carse lands in the valleys of the Forth and Devon. Still 
iarther north are the Ochil hills, which reach a height of 2,363 ft., 
a volcanic range of the Old Red Sandstone period, consisting 
mainly of basalts and andesites. A fault along their southern base 
brings down the Carboniferous strata, which occupy the southern 
part of the county. The rivers of importance are the Devon and 
ihe Black or South Devon. The first, noted in the upper parts 
ior its scenery and trout fishing, runs through the county near the 
of the Ochils, and falls into the Forth at the village of 
Cambus, after a winding course of 33 mi., althouc^ as the crow 
flics its source is only 5^ mi. distant. The Black Devon, rising 
in the Clcish hills, flows westward in a direction nearly parallel 
(n that of the Devon, and falls into the Forth near Clackmannan, 
supplies power to ipUbt and collieries; and its whole course is 
the Carboniferous strata. The Forth is navigable as far as it 
fnrms the boundaiy of the county. The only lake. is Gartmom, 
^hich was dammed in orfler to furnish water to Alloa and power 
to mills. 

.Agriculture an4 llidisstrlesw— The soil is generally produ^ 
and well cultivated, though the greater part of the hi^ 
jjound between the caxse lands on the Forth and the vale of 
at the base of the Ochils on the north consists of inferior 
®oils, often lying upon an impervious clay. Oats is the chief 
(2410 ac. in 1938). The Ochils afford excellent sheep pas- 


ture. The avei^ sixe of the X44 holdings in 1938 was about 
X02 ac. There is a small tract of moorland in the east, called the 
Forest, bounded on its nortbem margin by the Black Devon. 
Copper, silver, lead and other minerab have been discovered in 
small quantity in the Ochils, between Alva and Dollar. The Car- 
boniferous strata bdong mainly to the coal measures, fonning 
a northern continuation of the Lanarkshire basin and including 
a number of valuable coal seams. Fire clay, sandstone and igneous 
rock are also worked. Coal is mined at l^uchie, Coalsnaughton, 
Devonside, Clackmannan and other pits. The spinning miUs at 
AUoa and Clackmannan are active, Alloa yams and fingering being 
famous; and woollen goods are largely manufactured at Alva, 
Gackmannan and Tillicoultry. Distilleries and breweries have a 
large export business. Minor trades include glass blowing, cooper- 
ing, iron founding, shipbuilding and papennaking. Mentsrie near 
Alloa has a large furniture factory. The L.N.E.R. serves the whole 
county, while the L.M.S.R. has access to Alloa. 

Population and Government. — ^The population was esti- 
mated in 1938 at 337I17. In 1931 Gaelic and EngBsh were spoken 

146 persons. The county, with part of Stirling, returns one 
meml^r to parliament. Clackmannan (1931 pop. 2,585) is the 
county town, but is not classed as a small burgh, of which there 
wre foui^Alloa (cst. 1938 pop. 13,436), Alva (3,986), Tillicoul- 
^ ( 3 >x 36 ) Dollar (1,428). There are two county districts. 
Clackmannan forms a sheriffdom with Stirling and Dumbarton 
shires, and a sheriff-substitute sits at Alloa. There is an excep- 
tionally well-equipped secmidaiy school in Alloa and a well-known 
academy at Dollar. 

CLACTON-ON-SEA, a watering place and urban district in 
East Essex, England; 71 mi. E.N.E. from London by the L.N.E.R. 
Pop. (1938) 23,410. Area, 10.6 sq.mi. Clay cliffs of slight altitude 
rise from the sandy beach and face southeastward. In the neigh- 
bourhood, however, marshes fringe the shore. The church of 
Great Clacton, at the village mi. inland, is of Norman and 
later date. It is an important watering place for London. 

CLADEL, LEON (1835-1892), French novelist, was bom 
at Montauban (Tam-et-Garonne) on March 13, 1835. He made 
a reputation by his first book, Les Martyrs ridicules (1862), a 
Dovd for which Charles Baudelaire, whose literary disciple Cladel 
was, wrote a preface. His best novels are realistic pictures of 
peasant bfe in his native district of Quercy. They include: Le 
Nommi Qouael (x868), Le Bouscassii (1869), Les Vihnurpieds 
(1873), a volume of short stories, and N'a qtdun oeil (1882). 
He died at S6vres on July 20, 1892. 

See La Ffe de Lien Cladel (1905), by his daughter Judith Clidel, 
containing also an article on Cladel by Edmond Picard. 

CLAIRAULT (or Claxraut), ALEXIS CLAUDE imy - 
1765), French mathematician, was bom on May 7 or 13, 17131 
at Paris. Under the tuition of his father, a teacher of math^ 
matics, he made such progress that at twelve years of age he 
read before Uie French academy an account of the properties 
of four curves which he had discovered. His Recherches sur les 
courbes i double courbure, finished in 1729 and published 1731, 
procured his admission into the Academy, of Sciences, although 
he was still below the legal age. In 1736, with P. L. Maupertuis, 
he went on the expedition to Lapland, for the pu^ose of estimat- 
ing a degree of the meridian ; and in x 743 he published his treatise 
Thiorie de la figure de la terre, in which he promulgated the 
theorem loiown as “Claicault’s theorem,” which connects the 
gravity at points on the surface of a rotating ellipsoid with the 
compression and the centrifugal force at the equator. In 1750 he 
gained the prise of the St. Petersburg acadmy for his essay 
Thiorie d^ la tune; and in 1759 he calculated tike periheBoa of 
Halley’s comet. He also detected singular solutions In differential 
equations of the first order, and of the second axkd higher de- 
grees. Gairault died at Paris on May 17, i jbs. 

CLAIRON, LA (J723-X803), French actress, whose real 
name was Claike Lexis, was bom at Cond6 sur I'Escsut, Hainant, 
on Jan. 25, 1723, the natural dau^ter of an annjr imflea^ « 
1736 she made her firat stage appearance at the Comddie'ItaPiflBBa, 
in a !■«"«» part in Martvaui’s /ht iar ainhRttr. Afhar mniik 
years in the provinces she returned to Paris. Ber Bfe, mieaiMMle, 



had been decidedly irregular, even if not to the <fegree indicated 
by the libellous pamphlet Histaire de la demoiseUe Cronel, dite 
FriiUlon, aetrice de la Comddie de Rouen, ierite par 
(The Hague, 1746}, or to be inferred from the disingenuousness 
of her own MSmoires d^Hippolyte CUtiron (1798); and die had 
great difficulty in obtaining an order to xni^ her d^but at the 
ComMie Francaise for which she bad the courage to select the 
title-role of Phhdre (1743)* During her 22 years at this theatre, 
dividing the honours with her rival Mile. Dumesnil, she filled 
many of the classical rfiles of tragedy, and created a great num- 
ber of parts in the plays of Voltaire, Marmontel, Saurin, de Bel- 
loy and others. She retired in 1766 and trained pupils for the 
stage, among them Mile. RaucourL Goldsmith called Mile. 
Cl^on, **the most perfect female figure 1 have ever seen on any 
stage” {The Bee, 2nd No.); and Garrick, while recognizing her 
unwillin^ess or inability to make use of the inspiration of the 
instant, admitted that ”she has everything that art and a good 
understanding with great natural spirit can give her.” 

CLAIRTON« a city of Allegheny county, Pennsylvania, 
U.S.A., on the Monongahela river, 20 mi. S.E. of Pittsburgh; 
served by the Pennsylvania, the I^ttsburgh and West Virginia, 
the Baltimore and Ohio, the Bessemer and Lake Erie and the 
Union railways. It was formed in 1922 by the consolidation of 
the boroughs of Clairton, North Clairton and Wilson, which in 
1920 had a combined population of 10,777. The city’s population 
in 1950 was 19418 and in 1940 was 16,381 by the federal census. 
Clairton has important manufactures of structural iron, steel, 
boiler tubes, river boats and barges and an immense l^-product 
coke plant. 

CLAXaVA^ a village of N.E. France, in the department 
of Aube, 40 mi. E.S.E. of Troyes. Clairvaux {Clara VdlU) Is 
situated in the valley of the Aube on the eastern border of the 
forest of Clairvauz. Its abbey, founded in 1115 by St. Bernard, 
became the centre of the Cistercian order. The buildings {see 
Abbey) belong for the most part to the 18th century, but there 
is a large storehouse which dates from the X2th century. 

CLi)^YOYANC£| a word used with several different 
meanings in spiritualism and psychical research. Sometimes it is 
used to denote transcendental vision of beings on another plane 
of eidstence, while F. W. H. Myers, in the glossary to his Human 
Personality, defines it as ”the faculty or act of perceiving as 
though visually, with some coincidental truth, some distant scene.” 
It is now, however, often used as a term complementary to and 
exclusive of telepathy (9.V.), to denote all forms of supernormal 
cognition where the percipient’s knowledge is not derived from 
another mind, whether or not the knowledge is communicated as 
a visual impression. It is in this last sense that the word is used 
in the articte on Psychical Research {q. v.). 

CLAM» the name applied to many Uvalve molluscs (see 
Lamelubranchia) from the vice>like firmness 'with which the 
shell closes. In Scotland the name is usually applied to the seal* 
hv (9-v.), in England to species of Mya and Maetra especially 
the gaper, Mya truncata. In the United States the name has a 
wider use, but most commonly denotes Venus mereet$aria, the 
quahog or hard clam, and Mya arenaria, the soft clam, both of 
vAich are of great importance as food, besides being extensively 
used by fishermen as bait. The hard clam is allied to the cockle 
(q.v.) and has a heavy shell which was used as sheU-money (see 
Waupvm) by the Indians. It is found in one to six fathoms of 
water off the Atlantic coast of North America from Florida to 
Cape Cod and also off New Brunswick. It is obtained by raking 
the bottom. Young specimens, known as "little necks,” are sold 
in huge numbers in New York. The soft clam is found mainly be* 
tween the tide-marks and has a thin shell and long siphons. "Clam 
bakes,” where clams are ifiaced on heated stones 'with potatoes 
and other food, the whole being covered with sea-weed and left to 
cook, make a papubu ificnk in America. Atlantic clams have 
been transplanted to tte Pacific coast of North America with 
great success, thou^ there are several indigenous species there 
sriiich are abo known by this name. It is an interesting point that 
while boA Mya and MytUus (the sea mussel, g.v.) occur on both 
sides of the Atlantic, the former is not eaten in Europe, the latter 


not in America; futthennore, in the prdiiatoric "kitd)en<aiddeii8,” 
remains of Mytihts are found in Europe and of Mya in Ametic^ 
but not vice versa. The American “fredi-watM clams” are fresh- 
water mussels (Vmomiae). The giant among the North American 
dams is the gweduc or geoduck (pronounced guey-doCk), Am- 
omya generosa, whose shell attains a length of almost seven in. 
and whose siphons may be extended to almost five times that 
measure; it is confined to the coast from northern CaUmiia to 
British Columbia. Its flesh is greatly esteemed. 

Of other spedes to which the name dam is applied, the most 
noteworthy ate the bear’s paw dam (Hippopus maeulatus) of the 
Indian ocean, with a beautiful ridged white shell, marked with 
spots of purplislt-red; and the giant dam (THdacna pgas) of the 
East Indies, the largest of all lamellibranchs; the actual anima l 
may weigh so lb. and the shell nearly i of a ton. 

CT. AME CY, a town of central France, capital of an arron- 
dissement in the department of Nihvre, at the confluence of the 
Yonne and Beuvron and on the Canal du Nivemais, g6 mi. N.N.E. 
of Nevers. Pop. (i 94 fi) 5 > 455 > ^ the earl^ middle ages Clamecy 
bdonged to the abbey of St Julian at Auxerre; in the nth cen- 
tury it passed to the counts of Nevers. After the capture of 
Jerusalem by Saladin in 1188, Clamecy became the seat of the 
bishops of Bethldiem, who till the Revolution resided in the hos^ 
pital of Panthenor, bequeathed by William IV., count of Nevers: 
The town figured in the coup d^itat of 1851. \ 

The church of St Martin, dates chiefly from the 13th, 14th 
and 15th centuries. The town has fulling and flour mills, with a 
small leather and chemical trade. Wine and cattle, and timber 
are important 

CLAN, a sodal group of fundamental importance in the social 
structure of many primitive sodeties. The most important char- 
acter of the clan is its exogamy— «.e.. marriage within the dan 
is forbidden, and regarded as incest (see Exogamy). This tabu 
applies even to persons between whom no genealopcal relation- 
ship can be traced. Although for sdentific purposes the clan is 
defined as an exogamous group, the term is frequently used in 
popular literature for groups ttet are not exogamous, such as the 
tribe ; and that rat^r vague entity, the Scottish dan, though .shar- 
ing some of the characters of the dan, is not an exogamous 
group, whatever it may once have been. Partly for these reasons, 
American writers use the term "sib” instead of "dan.” The clan 
is a unilateral group; that is to say, membership of the clan is 
determined, either by descent through the mother ("nutrilineal 
clan,” “mother-sib,” or "dan,” as it has been variously named) 
or by descent through the father (“patrilineal clan,” "father- 
sib,” or “gens”). This does not mean, however, that descent from 
some original ancestor can be traced thoufdt belief in such de- 
scent is usually present. The dan, tlherefore, has only a slight 
resemblance to the family (q.v.) which necessarily contains 
members of more than one dan, thought it is possible t^i 
the clan has evolved frmn the family by em p has i s of one line 
of descent. 

Although the clan is not a kbship-group— >for kinship implia 
not only relationship by direct descent, bdt the ability to trace it 
genealogically— nevertheleu, it is common for members of a clan 
to address one another by means of relationship-terms used be- 
tween dose kin, and this carries with it the same sort of - 
relations as we find between dose kin, though in less degrw. ^ 
is a natural result of the classificatoty system of relationsbgM 
which is frequently associated with it, but even in the absena ot 
this system it is common for distant members of a clan to clai'n 
brotherhood with one another, and to feel that kind of sobd^ty 
found in the case of the famfly. This solidarity i» » w®** 
character of the clan. Ihe individual identifies himself mu n 
clan in a peculiarly intimate way, so that clan-re^>onsjbuity | 
the action of individual members i$ common. This wty 
dsn frequently extends into the political sad economic spaera ^ 

The unity of tte dan is frequently emphssiBed by th* 
sion of a totem (see Toteiosm). Where clans are much » 
spmsed and widdy diffused, clan-identity bay thus be » 
hs^ and maintained, which even the dassificatory 
idationships need not tev^ It is doubtftil whether hsbiu 
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of a cMuaoD tei^ocy b ever tbe commoa Ue udting members «f 
i claiit but localised dsns do sometimes occur, though it b prob* 
able that in sudi coses the localisation b secondary, and the com* 
nion tie b belief in common descent. 

Not uncommon is a grouping of clans into wider uniU, die 
simplest form of thb being a dual organisation (g.v.) in ^ch 
the clans are grouped into two exogamous divisions. It b also not 
uncommon for there to be a divbion of function between the r»«w« 
of a tribe, occasionally economic, e.g., in India, but more usually 
political or rdigious, e.g., in some African kingdoms. 

BiBLiooiiAnT.->The dan b defined and discussed in general books 
on .SocioIo», such as W. H. R. Rivers, Sodcl Organuation (igaa), 
B, H. Lowk, PrimlUve Society (igsr), and E. Westermarck, Bislory 
Qj Human Marriage, voL ii. (tgai) . (W. E. A.) 

CLANBICAJEUDE) Easl of, Irish title, held since 1916 by 
the marquess of Sligo. In 1543, Ulick (d. 1544) (q.v.), chief of 
the “MacWilliam Eighter” branch of the De Burgh family (q.v.), 
surrendered hb territory lying in the neighbourhood of Galway to 
Henry MU, receiving it back to hold, by English custom, as earl 
of Clanricarde and Lord Dunkellin. Richard, the 4th earl (i6oi~ 
35), who fought on the English side in O’Neill’s rebellion, ob- 
tained the English earldom of St. Albans in 1628, his son, IJlick 
(q.v.), receiving the Irish marquessate of Clanricarde in 1646; 
bill at the death of the btter, without heirs, the English honours 
and the marquessate expired, and the Irish earldom went to hb 
cousin, Richard, 6th earl (1657-66). The gth earl, John, forfeited 
his estates for his support of James II but they were restored to 
him in 1702, and his great-grandson, the 12th earl, was created 
niurquoss in 1 789. lie left no son, but the marquessate was again 
revived in 1825 for Ulick, 14th earl, who was lord privy seal 
uiul was created Baron Somerhill, in the United Kingdom, in 1826. 
On the death of Hubert George, 2nd marquess (1852-1916), 
Hicks son, all his honours became extinct, except the earldom 
of Clanricarde (^. 1800), which passed to his kinsman, the mar- 
quess of Sligo. 

CLANRICARDE, ULICK DE BURGH (Bourke or 
Bvkkf.), ist Earl of (d. 1544), styled MacWilliam and Ne-gan 
or Na^gCeann the Heads,” **having made a mount of the 

heads of men slain in battle which he covered up with earth”), 
was the son of Richard or Rickard de Burgh, lord of Clanricarde, 
by a daughter of Madden of Portumna, and grandson of Ulick 
de Ihjrgh, lord of Clanricarde (1467-87), the collateral heir male 
of the carls of Ulster. Ulick de Burgh succeeded to the headship 
of his clan, exercised a quasi-royal authority and held vast estates 
in eounty Galway, in Connaught, including Loughry, Dunkellin, 
Kikartan (Hilltaraght) and Athenry, as well as Clare and Leitrim. 
In March 1541, he wrote to Henry VIII, placing himself and 
his estates in the king's hands. The same year he was present 
at Dublin, when the act was passed making Henry VIII king 
of Ireland. In 1543, in company with other Irish chiefs, he visited 
the king at Greenwich, made full submission, undertook to intro- 
duie English manners and abandon Irish names, received a regrant 
of the greater part of his estates with the addition of other lands, 
V'iis confirmed in the captainship and rule of Clanricarde and was 
created on July i, 1543, earl of Clanricarde and baron of Dun- 
Icellin in the peerage of Ireland, with unusual ceremony. *The 
Waking of MacWilliam carl of Clanricarde made all the country 
during his time quiet and obedient,” states Lord Chancellor 
Cusake in his review of the state of Ireland in iS 53 -^ He did not 
live long, however, to enjoy his new English dignities but died 
shortly after returning to Ireland about March 1544. 

•Sff R, Bagwell, /reJand under $he Tudors, Vol. i.; Galrdner’s Loiters 
Papers of Henry VIII. 

CLANRICARDE, ULICK DE BURGH (Bovrk or 
Marquess of (1604-1657 or 1658), son of Richard, 4th 
of Clanricarde, created in 1628 carl of St. Albans, and of 
'janecs, daughter and heir of Sir Francis Walsingham, and widow 
” Sir Philip Sidney and of Robert Devereux, earl of Essex, was 
in 1604. He was summoned to the House of Lords as Lord 
“oigh in 1628 and succeeded his father as 5th carl in 1635. He 
^ *n the Short {’ilrlaament of 1640 and attended Charlw I m 
^ Scottish elation. On the outbreak of the Insh rebellien 
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Clanricarde had powerful inducements for joining the Irishr— the 
ancient greatness and independence of his family, his devotion to 
the Roman Catholic Church, and strongest of ^1, the ungrateful 
treatment meted out by Charles I and Wentworth to his father, 
one of Elisabeth's most staunch adherents in Ireland, whose lan<b 
were ai^ropriated by the crown and whose death, it was popuh 
larly asserted, was hastened by the harshness of the lord-lieu* 
tenant. N^ertheless at the crisis his loyalty never wavered. Alone 
of the Irish Roman Catholic nobility to declare for the king, 
he returned to Ireland, took up his residence at Portumna, kq^ 
Galway, of which he was governor, neutral, and took measures 
for the defense of the county and for the relief of the Protes- 
tants, making “his house and towns a refuge, nay, even a hospital 
for the distressed English.” In 1643 he was one of the commis- 
sioners appointed by the king to confer with the Irish confeder- 
ates and urged the wisdom of a cessation of hostilities in a docu- 
ment which he publicly distributed. He was appointed com- 
mander of the English forces in Connaught in 1644 tuid in 1646 
was created a marquess and a privy councillor. He support^ 
the same year the treaty between Charles I and the conMerates, 
and endeavoured after its failure to persuade Preston, the general 
of the Irish, to agree to a peace; but the latter, being advised by 
Rinuccini, the papal nuncio, refused in December. Together with 
Ormonde, Clanricarde opposed the nuncio’s policy; and the 
royalist inhabitants of Galway, having through the latter’s in- 
fluence rejected the cessation of hostilities arranged with Lord 
Inchiquin in 1648, he besieged the town and compelled its ac- 
^iescence. In 1649 he reduced Sligo. On Ormonde’s departure 
in Dec. 1650 Clanricarde was appointed deputy lord-lieutenant, 
but he was not trusted by the Roman Catholics and was unable 
to stem the tide of the parliamentary successes. In 1651., he op- 
posed the offer of Charles, duke of Lorraine, to supply money and 
aid on condition of being acknowledged “Protector” of the king- 
dom. In May 2652 Galway surrendered to the parliament, and 
in June Clanricarde signed articles with the parliamentary com- 
missioners which allowed his departure from Ireland. In August 
he was excepted from pardon for life and estate, but by permits, 
renewed from time to time by the council, he was enabled ,to re- 
main in England for the rest of his life, and in 1653 £500 a year 
was settled upon him by the Council of State in consideration of 
the protection which he had given to the Protestants in Ireland 
at the time of the rebellion. He died at Somerhill in Kent in 
2657 or 2658 and was buried at Tunbridge. 

The “great earl,” as he was called, supported Ormonde in his 
desire to unite t^ English royalists wi^ the more moderate 
Roman Catholics on the basis of religious toleration under the 
authority of the sovereign, against the papal scheme advocated 
by Rinuccini, and in opposition to the parliamentary and Puritaa 
policy. There is no reason to doubt Clarendon’s opinion of him 
as “a person of unquestionable fidelity . . • and of the most 
eminent constancy to the Roman Catholic religion of any man 
in the three kingdoms,” or the verdict of Bhdlam, who describes 
him “as perhaps the most unsullied character in the annals of 
Ireland.” (See also Clanr2CArdb, Earl of.) 

B2BUOCRAPKT^-^ee Memoirs of ike Marmds of Clanricardo (2722, 
repr. 1744) ; Memoirs of VUck, Marquis of Clanricard^ to Jolm, .xith 
earl (1757); Life of Ormonde, by T. Carte (x$52); S. R. (Urdlner’s 
Hisie of ike CivU War and of the Commonmmk; Cof. of SitUe Pe- 
pers, Irish, esp. Inirod. 2633*47 and Domestic; Hist. mss. Comme, mss. 
of Marq. of Ormonde and Earl of Egmont. (P. C. Y.) 

CLANVOWE, SIR THOMA^ English 24th centuiy poet, 
author of The Cuckoo and the Hightmqak, long attributed to 
Chaucer. Little is known of Clanvowe, whose name is last men- 
tionrii in 2404. He figured at the courts of Richard II and Hmiiy 
IV, and was one of the 20 knights who accompanied John Bora- 
fort to Barbary in 1390. His name was discovered on the best of 
tbe mss. by Professor Skeat in editing The Book 0/ Cuptd, God 
of Love, or the Cuckoo and the Nightingale. 

The historic and literary importance of The Cuekoo and Urn 
Nightingale is great. It is the work of a poet who had studied lim 
prosody of Chaucer with mm faiteUigent care than etther OcdcMm 
or Lydgate, and wiu> therefore forms an important Ihdt b e lw isn 
the 24th and x5th centuries &i EndtlA pbe^. Cfauramde wnd^ 
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with a surprising delicacy and sweetness, In a five-line measure 
almost peculiar to himself. Professor Skeat points out a unique 
characteristic of Clanvowe’s versification, namely, the unprece- 
dented freedom with which he employs the suffix of the fi^ -a, 
and rather avoids than seeks elision. The Cuckoo and the Nights 
mgale was imitated by Milton to his sonnet to the nightingale, 
and was rewritten to modem English by Wordsworth. 

Sef also a critical edition of the Boke of Cupkte by Dr. Erich 
VoUmer (Berlin, 1898). 

CLAPARSDE, jean LOUIS REN£ ANTOINE l^D- 
OUARD (1833-1870), Swiss naturalist, was bom at Geneva on 
April 24, 1833. He belonged to a French family, some members 
of which bad taken refuge to that city after the revocation of the 
Edict of Nantes. In 1852 be began to study medicine and natural 
science at Berlin, where he was greatly iiffiucnced by J. Muller, 
who was then working on the Echinoderms. The latter part of 
his stay at Berlin he devoted, along with J. Lachmann, to the 
study of the Infusoria and Rhizopods. In 1862 he was chosen 
professor of comparative anatomy at Geneva. He died at Siena 
on May 31, 1870. His Reeherehes sur la structure des annSUdes 
sidentaires was published posthumously in 1873. 

CLAPPERTON, HUGH (1788-1827), Scotti^ traveller to 
central Africa, was bom at Annan, Dumfriesshire, and after some 
years to the merchant service was impressed into the navy. In 
1817 he returned home with the grade of lieutenant, and in 1820 
accompanied Oudney and Denham in the Government expedition 
to Bomu. From Bomu they set out to explore the Niger country. 
After Oudney ’s death at Murmur (Jan. 1824) Clapperton pro- 
ceeded along to Kano and Sokoto, returning by way of Zatia and 
Katsena to Kuka, where he. met Denham. An account of the 
travels was published in 1826 under the title of Narrative of 
Travels and Discoveries in Northern and Central Africa in the 
years 1823-1824. 

Immediately after his return Clapperton was raised to the 
rank of commander, and sent out with another expedition to 
Africa. He landed at Badagry in the Bight of Benin, and started 
overland for the Niger on Dec. 7, 1825, having with him his 
servant Richard Lander (9.V.), Captain Pearce, R.N., and Dr. 
Morrison, navy surgeon and naturalist. Before the month was 
out Pearce and Morrison were dead of fever. Clapperton con- 
tinued his journey, and, passing through the Yoruba country, to 
Jan. 1836 he crossed the Niger at Bussa, where Mungo Park had 
died 20 years before. In July he arrived at Kano. Thence he 
went to Sokoto, intending afterwards to go to Bomu. The sultan, 
however, detained him, and he died of dysentery near Sokoto on 
April 13, 1827. Clapperton was the first European to make known 
from personal observation the semi-civilized Hausa countries, 
which he visited soon after the establishment of the Sokoto 
empire by the Fula. 

In 1829 appeared the Journal of a Second Expedition into the 
Interior of Africa, etc., by the late Commander Clapperton, with 
a biographical sketch of the explorer by Lieut.-Col. S. Clapper- 
ton. Lander, who had brought back the journal of his master, 
abo published Records of Captain Clapperton*s Last Expedition 
to Africa . . . with the subsequent Adventures of the Author 
(2 vols. 1830). 

CLAQUE) an organized body of professional applauders to 
the French theatres (Fr. claquer, to clap the hands). The hiri^ 
of persons to applaud dramatic performances was common to 
classical times, and the emperor Nero, when he acted, had his per- 
formance greeted by a chorus of 5,000 soldiers. Jean Daurat, the 
x6th century French poet, bought up a number of tickets for a 
performance of one of his plays and ffistributed them gratuitously 
to ^ose who promised publicly to express their approbation. In 
2820 an office was open^ to Paris for the supply (rf claquers, and 
any number of them could be ordered to a way similar to the 
ordering of “extras” for a motion picture production of the 
piesent day. These people were usually under a chef de claque, 
whose duty it was to judf^ where their efforts were needed and to 
start the ani^use. The commissaires were scattered among the 
and called the attention of their neighbours to the good 
pototf of the play. The rieurs wem those laughs loudly at 


the jokes. The pleureurs, generally women, feigned tears, by hold, 
tog their handkerchiefs; to their eyes. The chatouiUeurs k^ the 
audience to a good humour, while ^e bisseurs simply clapped their 
hands and cried bisf his! to secure encores. 

CLARA, SAINT (ZX94-X353), foundress of the Franciscan 
nuns, was bom of a knightly family in Assisi to 2x94. At eighteen 
she was so impressed by a sermon of St. Francis tluit riie was 
filled with the desire to devote herself to the kind of fife he was 
leading. She obtained an interview with him, and to test her 
resolution he told her to dress in penitential sackcloth and beg 
alms for the poor to the streets of Assisi. Clara reaffily did tbs 
and Francis, satisfied as to her vocation, told her to come to the 
Portiuncula arrayed as a bride. The friars met her with lighted 
candles, and at the foot of the altar Francis shore off her hair, 
received her vows of poverty, chastity and obedience, and invested 
her with the Franciscan habit, X2X3. He placed her for a couple 
of years in a Benedictine conyent to Assisi until the convent at 
St. Damian’s, close to the town, was ready. Her two younger 
sisters, and, after her father’s death, her mother and many others 
joined her, and the Franciscan nuns spread widely and rapidly 
{see Clakes, Poox). The relations of friendship and sympathy 
between St. Clara and St. Francis were very close, and there 
be no doubt that she was one of the truest heirs of Francis’s ip. 
most spirit. After his death Clara threw herself wholly on the 
side of those who opposed mitigations in the rule and manner iff 
life, and she was one of the chief up^lders of St. Francis’s prim^ 
itive idea of poverty {see FiUNascANS). She was the close friend 
of Brother Leo and ^e other “Companions of St. Francis.” and 
they assisted at her death. For 40 years she was abbess at St. 
Damian’s, and the great endeavour of her life was that the rule 
of the nuns should be purged of the foreign elements that had 
been introduced, and should become wholly conformable to St. 
Francis’s spirit. She lived just long enough to witness the ful- 
filment of her great wish, a rule such as she desired being ap- 
proved by the pope two days before her death on Aug. 11, 1253. 

The sources for her life are to be found in the Bollandist Ada Sane- 
iorum on Aug. xz, and sketches in such Lives of the Saints as Alban 
Butler’s. See also Wetzer und Welle, Kirchenlexicon (and ed.), art. 
“Clara.” (E. C. B.) 

CLARE, the name of a famous English family. The ancestor 
of this historic house, “which played,” in Freeman’s words, ’ so 
great a part alike in England, Wales and Ireland,” was Count 
Godfrey, eldest of the illegitimate sons of Richard the Fearless, 
duke of Normandy. His son. Count Gilbert of Brionne, had two 
sons, Richard, lord of Bienfaite and Orbec, and Baldwin, lord of 
Le Sap and Meulles, both of whom accompanied William the 
Conqueror to England. Baldwin, known as “De Meulles” or “of 
Exeter,” received the hereditary shrievalty of Devon with great 
estates to the West Country, and left three sons, William, Robert 
and Richard, of whom the first and last were in turn sheriffs of 
Devon. Richard, known as “de Bienfaite,” or “of Tunbridge,” or 
“of Clare,” was the founder of the house of Clare. 

Richard derived his English appellatiiggi from his strongholds 
at Tunbridge and at Clare, at both of which his castle-mounds 
still remain. The latter, on the borders of Essex and Suffolk, was 
the head his great “honour” which lay chiefly to the eastern 
counties. Appointed joint Justiciar to the king’s absence abroad, 
he took a leading part to suppressing the revolt of xo75- By his 
wife, Rohese, daughter of Walter Giffard, through whom great 
Giffard estates afterwards came to his house, he left five sons and 
two daughters. Roger was his heir to Normandy, Walter^ founded 
Tintem Abbey, Richard was a monk, and Robert, receiving we 
forfeited fief of the Baynards in the eastern counties, founded, 
through his son Walter, the house of FitzWaRer (extinct i432l» 
of whom the most famous was Robert FitzWaltcr, the leader 0 
the barons against King John. Of this house, spoken of by 
Fantosme as “Clarreaus,” the Daventrys of Daventry (extm 
1380) and Fawsleys of Fawsley (extinct 1393) were ^ 
of Richard’s two ^ughters marrM the famous Walter Tirel. 

Gilbert, Ridiard’s heir in England, held hto chetin of 
against William Rufus, but was wounded and ca|itiire^ 

Henry L, who favoured the ClareB» he dl>taine4>i^ 
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gan and carried Ue arm into Wales. Dying riwot nis, he left 
four sons* of whom Gilbert, the seco^, inherited Qiepstow, 
arith Nether-Gwent, from Us nncle, Walter, the founder of Tin- 
tem, and was created eul of Pmbroke by Stephen about 1138; 
be was father of Richard Strongbow, earl of Pembroke (g.v.). 
llie youngest son Baldwin fought for Stefdien at the battle of 
Lincoln (1141) and founded the priories of Bourne and Deeping 
OQ lands acquired with his wife. The eldest son Richard, who was 
slain by the Welsh on his way to Cardigan in 113$ or 1136, left 
two sons, Gilbert and Roger, of whom Gilbert was crea^ earl 
of Hertfordshire by Stephen. 

It was probably because he and the Clares had no interests in 
Hertfordshire that they were loosely and usually styled the carls 
of (dc) Clare. Dying in 1152, Gilbert was succeed by his brother 
Roger, of whom Fits^tephen observes that "nearly all the nobles 
of England were related to the earl of Clare, whose sister, the most 
beautiful woman in England, bad long been desired by the king” 
(Henry II.). He was constantly fighting the Welsh for his family 
possessions in Wales and quarrelled with Bechet over Tunbridge 
c a s tto In 1173 or 1174 he was succeeded by bis son Richard as 
third earl, whose marriage with Amicia, daughter and co-heir of 
William, earl of Gloucester, was destined to raise the fortunes of 
bis house to their highest point He and his son Gilbert were 
among the “barons of the Charter.” Gilbert, who became fourth 
earl in 1217, obtained also, early in 1218, the earldom of Glouces- 
ter, with its great territorial “Hrmour,” and the lordship of Gla- 
morgan, in right of his mother; “from this time the house of Clare 
became the acknowledged head of the baronage.” Gilbert had also 
inherited through his father his grandmother’s “Honour of St. 
Hilary” and a moiety of the Giffard fief; but the vast posses- 
sions of his house were still further swollen by his marriage with 
a daughter of William (Marshal), earl of Pembroke, through 
whom his son Richard succeeded in 1245 to a fifth of the Marshall 
lands i nrliirfing the Kilkenny estates in Ireland. Richard’s suc- 
cessor, Gilbert, the “Red" earl, died in 1295, the most powerful 
subject in the kingdom. 

On his death his earldoms seem to have been somewhat mys- 
teriously deemed to have passed to his widow Joan, daughter of 
Edward I.; for her second husband, Ralph de Monthermer, was 
summoned to parliament in right of them from 1299 to 2306. Af- 
ter her death, however, in 1307, Earl Gilbert’s son and namesake 
was summon^ in 1308 as earl of Gloucester and Hertford, though 
only sixteen. A nephew of Edward II. and brother-in-law of 
Gaveston, he {dayed a somewhat wavering part in the strunle be- 
tween the king and the barons. Guardian of the realm in 1311 
and regent in 1313, he fell at Bannockbaro. 

The earl wu the last of his mighty line, and his vast posses- 
lions in England (in over so counties), Wales and Ireland fell to 
his three sisters, of whom Eliaabeth, the youngest, wife of John do 
Burgh, obtained the “Honour of CUre” and transmitted it to h« 
son William de Burg^, 3rd earl of Ulster, iriiose dautd>ter brought 
it to Lionel, son ef Khug Edward HI., wbo was thereiyon created 
Duke of Clarence, a title associated ever since, with the royal 
house. The “Honour of Clare,” vested in the crown, still pre- 
itivf s a separate existence, with a court and steward of its own. 

Clare College, Cambridge, derived ito name from the above 
IlKabeth, “Lady of Clare," who founded it as Clare Hall in i347' 
Clare County in Ireland derived its name from the famify, 
•Bough whether from Rkbard Stnmgbow, or from Thoow de 
Clare, a younger son, who had a grant of Thomond m 1270, has 

deemed doubtf^ , . _ , . , „ 

Clarenceux King of Arms, an officer of the Heralds college, 
toves his style, throng Clarence, from Clare. 

J. H. Round’a C«e#wy * Mrndnim, 

0} Lmhn, and rf wgs .Sri ato ; 

Mrefc. Jomt. Iri., and "Origin of ^monal Bearhw to n.^ 
^^n’s “Oatenoe, the origto imd 
^WiTwry, V.; Clark’s “Lords of Glamorgan” to Ink, /ow^ 

“Earls of OlouceBtei“ to Jot^Mtk, Astn. 

*»««*«, vol. i, and MomsUetm riagBewmin; C. E. C(otawe)-s 
. Purofi 'J* "* 


Peterboroui^ He wis the eon of a farm-labourer, a^ 'lAeo he 
was 12 or 13 began to work on a farm himself, attending a scbcml 
in the evenings. At x6 he fell deeply in love with Mary Joyce, the 
daughter of a prosperous fanner, who forbade her to meet her 
lover. Clare never forgot this first love, and in his periods of in- 
sanity, long after Mary’s death, he used to hold conventions 
with her, under the delusion that she still lived and was his wife. 

He tried his hand at many trades, was gardener at Burgbley park, 
in the ynllitia., and in 1817 worked as a lime-burner; from 
his last place be was discharged for spending his working hours 
in distributing copies of a prospectus of a book of his poems, and 
he was obliged to accept parish relief. The prospectus faile^ 
attract subscribers, but luckily in 1817 a bookseller at Stamford 
named Drury, noticed one of Clare's poems, “The Setting Sun, 
by chance, and befriended the author, intr^ucing him to John 
Taylor, the publisher of Keats and Shelley. Taylor publidi^ 
Clare’s Poems Descriptive of Kurd life asd Sceneiy (z8ao), 
which attracted great attention, and his Village Minstrel and 
other Poems (1821). The poet was now comparatively prosi^ 
ous with an annuity of £45. obtained by the patronage of Lord 
Exeter and other subscribers; but in 1820 he had married Patty 
Turner, and a growing family made his income inadequate. The 
Shepherd^s Calendar (1827) met with little success, and Clare 
started farm labour again. Worry and overwork made him seri- 
ously ill. Earl Fitswilliam gave him a new cottage and a piece of 
ground in 1832 but Clare could not settle down; gradually his 
mind gave way. He was still writing verse, but his last work, 
the Rural Muse (1835), was noticed by “Christopher North” 
alone. For some tixpe he had shown signs of insanity; and in 
1837, in spite of the efforto of his wife to prevent outside inter- 
ference, he was removed to a private asylum. He seemed happy 
there, but after a time decided to go home, and set out to walk 
aU the way. Then he was taken to the Northampton general luna- 
tic asylum, where he remained, amusing himself by writing poetry, 
until his death. 

BiBLiooaAPRY.— The Oxford ed. of his Poems (1920), was V 
Edmund Blunden and Alan Porter; his Madrigals and ChramOes by 
Edmund Blunden (1924). Both these eds. contain bjograplu^ intriH 
ductions. 5ee also F. Martin The Life of John Clare (1865) ; and 
J. L. Cherry life and Remtuns of John Clare (x873)* 

CLARE, JOHN PITZOIBBON, xsr Earl of (1749- 
1802), lord chancellor of Ireland, the second son of John Fiti- 
gibbon, was educated at Trinity college, Dublin, where he was 
highly distinguished as a classical scholar, and at Christ Church, 
Oxford, where he graduated in 1770. In i 77 « he was called to the 
Irish bar. In 1778 he entered the Irish House of Commons as 
member for Dublin university, and at first gave a general support 
to the popular party led by Henry Grattan (i/.v.). He was, how- 
ever, from the first hostile to that part of Grattan’s policy wUeb 
aimed at removing the disabilities of the Roman Catholics; be 
endeavoured to impede the Rdiief bill of X77B by raising difficulties 
about ite effect on the Act of Settlement. As early as 1780 Fits- 
gibbon began to separate himself from the popular or national 
party by opposing Grattan’s declaration of dm Iridi parliament’s 
right to independence. His hostility to the Catholic claims, and 
Us distrust of parliamentary reform as likely to endanger the 
connection of Ireland with Great Britain, made, hb a sincere 
opponent of the purposes which Grattan had in view. Grattan 
supported the appointment of Fitagibbon as attorney-general in 
1783, and in X785 the latter highly eulogised Grattan’s character 
and services to the country in a speech in which he condenmed 
Flood’s volunteer movement. He also opposed Flood’s Reform 
of 1784; and from this time forward he waS in fact the lead- 
ing spirit in the Irish Government, and the stiffegt opponent of 
all concession to popular demands. In 1784^ the pbemanent com- 
mittee of revolutionary reformers in Dublin, of whom Napper 
Tandy was the most conspicttous, invited the dieriffs of comities 
to call meetings for tho cSection of delegates to atteild a con- 
vention for the discussion of reform; and when the sheriff of the 
county of Dublin summoned a meking for fUs purpoae FMsh 
gibbon procured Us imprisonment for contempt ed court, aod 
iustified tUs procedure in parliament, thoui^ Lord Exridrie ds- 
dared it frasaiy IDepA In die MM dt ddaitel ed Mlli 
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comitoerdal propositions In 1785, wUch Fitxgibbon supported 
in masterly speeches, he referred to Curran in terms which led 
to a duel ^tween the two Iaw3rer8, when Fitzgibbon was accused 
of a deliberation in aiming at his opponent that was contrary to 
etiquette. His antagonism to Curran was life-long and bitter, 
and after he became chancellor his hostility to the famous ad- 
vocate was said to have driven the latter out of practice. In 
Jan. 1787 Fitzgibbon introduced a stringent bill for repressing 
the Whiteboy outrages. His influence with the majority in the 
Irish parliament defeated Pitt’s proposed reform of the tithe 
system in Ireland, Fitzgibbon refusing even to grant a committee 
to investigate the subject. On the regency question in 1789 Fitz- 
gibbon, in opposition to Grattan, supported the doctrine of Pitt 
in a scries of powerful speeches which proved him a great con- 
stitutional lawyer; he intimated that the choice for Ireland might 
in certain eventualities rest between complete separation from 
England and legislative union; and, while he exclaimed as to the 
latter alternative, *‘God forbid that I should ever see that day!” 
he admitted that separation would be the worse evil of the two. 

In the same year Lord Lifford resigned the chancellorship, and 
Fitzgibbon was appointed in his place, being raised to the peerage 
as Baron Fitzgibbon. His removal to the House of Lords greatly 
increased his power. “He was,” says Lecky, “by far the ablest 
Irishman who had adopted without restriction the doctrine that the 
Irish legislature must be maintained in a condition of permanent 
and unvarying subjection to the £ngli.sh executive.” But the Eng- 
lish ministry were now embarking on a policy of conciliation in 
Ireland.* The Catholic Relief bill of 1 793 was forced on the 
Irish executive by the cabinet in London, but it passed rapidly 
and easily through the Irish parliament. Fitzgibbon was opposed 
to the appointment of Lord Fitzwilliam {q.v.) as viceroy in 1795, 
and was probably the chief influence in procuring his recall; and 
it was Fitzgibbon who first put it into the head of George III. 
that the king would violate his coronation oath if he consented 
to the admission of Catholics to parliament. When Lord Camden, 
Fitzwilliam’s successor in the viceroyalty, arrived in Dublin on 
March 31, 1705, Fitzgibbon’s carriage was violently assaulted by 
the mob, and he himself was wounded; and in the riots that 
ensued his house was also attacked. In June 1795 he was created 
earl of Clare. On the eve of the rebellion he warned the Govern- 
ment to take stringent measures to prevent an outbreak; but 
he was neither cruel nor immoderate and was inclined to mercy 
in dealing with individuals. He attempted to save Lord Edward 
Fitzgerald (g.v.) from his fate by giving a friendly warning to his 
friend, and promising to facilitate his escape from the country. 
After the rebellion he threw his great influence on the side of 
clemency. 

In Oct. 1798 Lord Clare, who since 1793 had been convinced 
of the necessity for a legislative union between Great Britain and 
Ireland, and was equally determined that the union must be un- 
accompanied by Catholic emancipation crossed to England and 
pressed his views on Pitt. In 1799 he induced the Irish House 
of Lords to throw out a bill for providing a permanent endowment 
Maynooth. On Feb. 10, 1800, Clare in the House of Lords moved 
the resolution approving the um'on in a long and powerful speech, 
in which he reviewed the histoiy of Ireland since the Revolution, 
attributing the evils of recent years to the independent constitu- 
tion of 1782, and speaking of Grattan in language of deep personal 
hatred. He was not aware of the assurance which Cornwallis had 
been authorized to convey to the Catholics that the union was to 
pave the way for emancipation, and when he heard of it after the 
passing of the act he bitterly complained that Pitt and Castlereagh 
had deceived him. After the union Clare became more violent 
than ever in his opposition to any policy of concession in Ireland. 
He died on Jan. 28, 1802. 

Lord Clare was the first Irishman since the Revolution to 
hold the office of lord chancellor of Ireland. As a politician there 
is no doubt that his bitter and unceasing resistance to reasonable 
measures of , reform did infinite mischief by inflamii^ the passions 
of his countrymen, driving them into rebellion, and perpetuating 
tl^r politic and religious divisions. 

Sh Wt JL SL Lecky» Binary of Iroland In Ike EigkieetUk CofUnry 


(1898) ; J, R. CTFlaiiagiii, The Biret of ike Lard CkmieOars amA 
Keepers of ike Great Seal in Ireland (1870) ; CamteaUisf Carreseond 
ence, ed. by C. Ross (1859) ; Charles Phillips, RecattecUans 0} durraH 
ofid Some of kis ConUmporaries (182a) ; Henry Grattan, Memoirs n4 
ike Life and Times of ike Rigkt BonbU. Benry Grattan (i8i(^.d6) • 
Lord Auckland Journal and Correspondence (1861) ; (%ark» CootV 
Bistary of ike Union of Great Britain and Ir^and (x8oa). * 

CLARE, a county in the province of Munster, Eire 
bounded north by Galway Bay and Co, Galway, east by Lough 
Derg, the river Shannon, and counties Tipperary and Limerick, 
south by the estuary of the Shannon, and west by the Atlantic 
Ocean. The area is x,33x sq.mi. Pop. (X936) 89,879. 

In the eastern mountains two masses of Old R^ Sandstone 
with Silurian cores stand out, the more southerly of which, Sliovc 
Bemagh, rises to a height of 1,746 ft. These masses are ilnnkod 
by Carboniferous limestone which occupies the north and east of 
the county. The south-west is composed of Millstone Grit nnd 
Coal Measures which extend some distance into the interior. 
There are many lakes in the central lowlands and bogs arc fre- 
quent on the higher land. In the southern part, along the banks 
of the Fergus and Shannon, are bands of rich low grounds called 
corcasses, of various breadth, indenting the land in a great variety 
of shapes. They are composed of deep rich loam, and arc dis- 
tinguished as the black corcasses, adapted for tillage, and the bluh, 
used more advantageously as meadow land. The coast is ruck^’ 
and occasionally bold precipitous cliffs rise to a considerable hcight( 
There are numerous bays around the coast but Liscannur Hny 
provides the only safe anchorage on the Atlantic side. The River 
Fergus flows into the estuary of the Shannon, the creeks and bays 
of which render navigation safe in all winds. 

The county, especially on the higher areas of the cast and 
north, is very rich in dolmens. There still exist above a hundred 
fortified castles, mostly small, several of which are inhabited. 
Raths or encampments arc to be found in every part. They arc 
generally circular, composed either of large stones without mortar 
or of earth thrown up and surrounded by one or more ditrhc.s. 
The abbeys and other religious houses number more than twenty. 
Five round towers are to be found in various stages of preserva- 
tion at Scattery Island, Drumcliffe, Dysert O’Dca, Kilnaboy and 
Inniscaltra (Lough Derg). The cathedral of the diocese of Killa- 
loe is at the town of that name. 

The county, together with part of the neighbouring district, 
was anciently called Thomond, that is, North Munster. Settle- 
ments were effected by the Danes, and in the 13th century by the 
Anglo-Normans, but without permanently affecting the possession 
of the district by its native proprietors. In X543 Murrogh O’Brien 
submitted to Henry VIII., and received the title of earl of Tho- 
mond, on condition of adopting English dress, manners and cus- 
toms. In X565 this part of Thomond was added to Connaught, ; 
and made one of the six new counties into which that province was 
divided by Sir Henry Sidney. It was named Clare, the name being 
traceable either to Richard de Clare (Strongbow), carl of Pem- 
broke, or to his younger brother, Thomas de Clare, who obtained 
a grant of Thomond from Edward L in JL276. Towards the close 
of the reign of Elizabeth, Qare was detached from the govern- 
ment of Connaught and given a separate administration; but it 
was included with Connaught in Cromwell’s schemes and suffered 
greatly as a result of his policy. At the Restoration it was united 
to Munster. 

Metals and minerals have not been found in sufficient abundance 
to encourage commercial exploitation. The principal metals are 
lead, iron and manganese. The Milltown lead mine in the barony 
of TuUa is probably one of the oldest mines in Ireland and for- 
merly there must have been a very rich deposit Copper pyriw 
occurs in several parts of Burren in small .quantity. Coal exis 
in Labasheeda on the right bank of the Shannim, but the few a 
thin seams are not productive. The nodules of clay-ironstone 
iht strata that overlie the limestone were ndned and sraelten ■ 
late as 1750. Within i mi. of the MiDtown lead, mine arc natu * 
vaulted passages of limestone. The lower limestone of the eas 
portion of the county has been found to contain severri very w ^ 
deposits of argentiferous galena. Flags, easifet 
cured neat Kilinjsb, and tl^ar flags neae.RnidiitiiiKm. 
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quarried in sevend places, the best being those of Broadfoid and 
Killaloe. Very fine Mack maiMe is obtained near Ennis; it takes 

a high polish, and is free from the vriiite spou with which the blade 

Kilkenny marble is marked. 

The soil and surface of the county are in general 
for grasing than for tillage. Agriculture is in a backward state and 
little acreage is devoted even to the principal crops of oats 
and potatoes. Cattle, sheep, poultry and {figs, however, all re- 
ceive considerable attention. Because of the mountainous nature 
of the county, nearly one-seventh of the total area is quite bar- 
ten. There are no extensive manufactures, although flAnni.i« and 
friezes are made for home use, and hosiery of various kinds, 
chiefly coarse and strong, is ma^ around Enni ntimnn and nthf r 
places. There are several firiiing stations but the rugged nature 
of the coast and the rough sea greatly hinder fishermen. Near 
Tuoldoody is the great Burren oyster bed called the Red hank 
Crabs and lobsters are caught in the Bay of Galway. In addition 
to the Shannon sabnon fishery, eels abound in every rivulet and 
form an important article of consumption. 

The Great Southern railway line from Limerick to Sligo inter- 
sects the centre of the county. From Ennis a branch runs to 
Ennistimon where it turns south and serves such watering places 
as Milltown Malbay, Kilkee and Kilnish. Killaloe is the terminus 
of a railway branch near the site of the Shannon power scheme 
{see. Shannon). Clare has five members in dail eireann, 
CLAREICONT, a city of Sullivan county, New Hampshire, 
U.S., in the western part of the state, on the Connecticut river, 
at the mouth of Sugar river; served by the Boston and Maine 
raiintad. The area is 6 sq.mi. Pop. (1950) 12,811. The falls of 
Sugar river (223 ft within the town Umits) furnish power for 
large factories, making shoes, paper, cotton and woollen goods 
aud mining and quarrying machinery. Claremont is the shopping 
centre of an industrial region — mainly machine tool — including 
Springfield and Windsor, Vt., Newport, Lebanon and Lake 
Sunafiec, N.H. First settled in 1762, the town was organized in 
1764. It was named after Lord Clive’s country place. 

CLARENCE, DUKS OF. The early history of this Eng- 
lish Lille is identical with that of the family of Clare, earls of 
Gloucester, who are sometimes called earls of Clare, of which 
word Clarence is a later form. The first duke of Clarence was 
Lionel of Antwerp (see below), third son of Edward 111 , who 
was created duke in 1362 and whose wife Elizabeth was a direct 


up hk task in disgust and returned to England* At Milan, on 
May 28, 1368, he married Violante, only daus^ter of Galeazzo Vis- 
conti, lord of Pavia, who brought him a rich dowry. Some months 
were then spent in festivities, during which Lionel was taken ill 
at Alba, where he died on Oct. X7, 1368. His only child Philippa 
(1355^1)7 a daughter by his first wife, married in 1368 Edmund 
Mortimer, 3rd earl of March (1351-81), and through this union 
Clarence became thp ancestor of Edwa^ IV. The poet Chaucer 
was at one time a page in Lionel’s household. 

Thomas, duke of Clarence, was bom on Sept. 29, 1389. He 
paid two visits to Ireland, where he was nominally lord lieutenant 
from 1401 to 1413. For a short time, in 1412, he replaced his 
eider brother, afterward King Henry V, as the chief figure in the 
government. Clarence favoured an alliance with the Orlianist 
party and led an unsuccessful expedition to France in Aug. 1412. 
But, after Heniy V’s accession in 1413, the duke sexvud Ms 
brother faithfully, and took part in the preparations for the 
French war. He was at the siege of Harfleur, but was invalided 
home before Agincourt, and acted as regent in 1416. During the 
invasion of Normandy, in 1417, Clarence led the assault to Caen, 
and, after Henry V’s return to England in 1421, he remained in 
France as the Idng’s lieutenant. He was killed at Baug6 while 
rashly attacking the French and their Scottish allies on March 22, 
1421. At the time of his death Clarence was heir to the throne. 
His marriage with Margaret Holland was childless and his titles 
became extinct. 

George, duke of Clarence (1449-1478), younger son of 
Richard, duke of York, was bom in Dublin on Oct. 21, 1449. 
Soon after his elder brother became king as Edward IV in March 
1461, he was created duke of Clarence, and his youth was no bar 
to his appointment as lord lieutenant of Ireland in 1462. In 1466 
Clarence was a suitor for the hand of Mary of Burgundy. Later 
he came under the influence of Richard Neville, earl of Warwick, 
and, in defiance of the king, was married to the earl’s elder daugh- 
ter, Isabel, at Calais in July 1469. With his father-in-law be sup- 
ported the rebels in the north of England. When their treachery 
was discovered, Clarence fled to France in March 1470. Return- 
ing to England with Warwick in September, he supported the 
restoration of Henry VI, and the crown was settled upon himself 
in case the male line of the Lancastrian dynasty became extinct. 
But soon after Edward IV returned to England in March 1471, a 
public reconciliation between the brothers took place, and Clar^ 


descendant of the Clares, the honour of Clare being among the 
lands which she brought to her husband. When Lionel died with- 
out suns in 1368 the title became extinct; but in 1412 it was 
revived in favour of Thomas (see below), the second son of 
Henr>' IV. The third creation took place in 1461, and was m 
favour of George (see below), brother of Edward IV. When this 
duke was attainted in 1478, his title was forfeited. There was 
no other creation of a duke of Clarence until 1789, when William, 
third son of George III, was made a peer under this title. Having 
merced in the crown when William ^came king in 1830, the title 
of duke of Clarence was again revived in 1890 in favour of Albert 
Victor (1864-92), the elder son of King Edward VII, then prince 
of Wales, only to become extinct for the fifth time on his death 
in 1892. 

Lionel op Antwerp, duke of Clarence (1338-1368), third son 
of Edward III, was bom at Antwerp on Nov. 29, 1338. Before he 
was four years of age he was married to Elizabeth (d. 1363), 
^ughier and heiress of William de Burgh, 3rd earl of Ulster (d. 
*332), and he entered nominally into possession of her great 
Irish inheritance. Having been named as his father’s representa- 
rive in Eng land in 1345 and again in 13461 Lionel was created 
of Ulster and }oin^ (in 1355) an expedition into France, but 
i*is chief energies were reserved for the affairs of Irdand. Ap- 
pointed governor of that country, he landed at Dublin in Sept. 
^ 3 hi. In Nov. 1362 he was created duke of Clarench and in the 
following year his father made an abortive attempt to secure for 
the succession to the crown of Scotland. His efforts to sc- 
cure an effective authority over his Irish lands were only rood- 
successful; and after holding a parliament at Kilkenny, 
passed the edebrated statute of Kilkenny in 1366, he threw 


ence then fought for the Yorkists at Barnet and Tewkesbury. 
After Warwick’s death in April 1471, Clarence claimed the whole 
of the vast estates of the earl, and in March 1472 was created 
by right of his wife earl of Warwick and Salisbury. However in 
1474 Clarence bad to accept a partition of the Warwick estates 
with his younger brother Richard, duke of Gloucester (later 
Richard III), who had married Warwick’s younger dai^ter 
Anne. Isabel Neville died in Dec. 1476, and Qaience soon 
sought to marry, as his second wife, Mary of Burgundy, now 
duebess. To this marriage Edward IV objected. He became 
convinced that Clarence was aiming at his throne. The duke was 
thrown into prison, and in Jan. 1478 the king*unfolded the charges 
against his brother to the parliament. He had slandered the 
king; had received oaths of allegiance to himself and his heirs; had 
prepared for a new rebellion; and was in short incorrigible. Both 
houses of parliament passed the bill of attainder, and the sentence 
of death which followed was carried out secretly in the Tower of 
London on Feb. x8, 1478. Soon after the event the rumour gabied 
ground that he had been drowned in a butt of malmsey wine. 
Ambitious, weak and treacherous, Clarence lacked the al^ty of 
his brothers, Edward IV and Richard III. Two of the didae’s 
children survived their father: Margaret, countess of Salisbury 
(1473-1541), and Edward, earl of Warwick (x 475 - 99 )i who 
passed the greater part of his life in prison and was britoaded 
in Nov. X499. 

BxaxmoRAPBY.— W. Stubbs, CeiuiiSuihnd Sheary, vdL Hi, sth sd. 
(Oxford, 1903) ; Sir J. H. RamMV, Lfoicas^jmd York, a vbL (Qgfo^ 
1892) ; £. Curtis, A History of Medieval Ireland kom am 
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1674), English statesman and the historian of the Great Rebellion, 
son of Henry Hyde of Dinton, Wiltshire, was bom on Feb. 18, 
1609. He entered Magdalen hall, Oxford, in 1623 (having been 
refused a demyriiip at Magdalen college), and graduated B.A. in 
1626. In 1625 be entered the Middle Temple. At the university 
his abilities were more conspicuous than his industry, and at the 
bar his time was devoted more to general reading and to the 
society of eminent scholars and writers than to the study of law 
treatises. Among his friends were included Ben Jonson, John 
Selden, Edmund Waller, John Hales and esp)ecially Lord Falkland. 

In 1629 he married Anne, daughter of Sir George Ayliffe, who 
died six months afterward; and secondly, in 1634, Frances, daugh- 
ter of Sir Thomas Aylesbury, master of requests. In 1633 he was 
called to the bar and quickly obtained a good practice. His mar- 
riages had gained for him influential friends, and in Dec. 1634 
he was made keeper of the writs and rolls of the common pleas. 
He was returned to the Short Parliament in 1640 as member for 
Wootton Bassett. The violations and perversions of the law 
which characterized the 12 preceding years of rule without parlia- 
ment drove Hyde into the ranks of the popular party. He as- 
sailed the jurisdiction of the earl marshal’s court, and in the Long 
Parliament, in which he sat for Saltash, renewed his attacks and 
practically effected its suppression. In 1641 he served on the 
committees for inquiring into the status of the Councils of Wales 
and of the North, and took an important part in the proceed- 
ings against the judges. He supported Strafford’s impeachment 
and did not vote against the attainder, though he made subse- 
quently an unsuccessful attempt through Essex to avert the capi- 
tal penalty. Hyde’s allegiance, however, to the Church of Eng- 
land was as staunch as his support of the law, and was soon to 
separate him from the popular party. He showed special energy 
in his opposition to the Root and Branch bill, and, though made 
chairman of the committee on the bill on June ii in order to 
silence his opposition, he caused by his successful obstruction the 
failure of the measure. By the beginning of the second session he 
was regarded as one of the king’s ablest supporters in the com- 
mons. He opposed the demand by the parliament to choose the 
king’s ministers, and also the Grand Remonstrance, to which he 
wrote a reply published by the Kng. 

He now definitely, though not openly, joined the royal cause 
but, in order to serve the king’s interests more effectually, he 
refused to take office with John Colepeper and Falkland in Jan. 
1642. Charles undertook to do nothing in the commons with- 
out the advice of these three. Nevertheless, a few days after- 
ward, without their knowledge and by the advice of Lord Digby, 
he attempted the arrest of the five members, a resort to force 
which reduced Hyde to despair and which indeed seemed to show 
that things had gone too far for an appeal to the law. He per- 
severed, nevertheless, in his legal policy, joined the king openly 
at York in June and continued to compose the king’s answers and 
declarations in which he appealed to the “known laws of the 
land” against the arbitrary and illegal acts of a seditious ma- 
jority in die parliament, his advice to the king being “to shelter 
himself wholly under the law . . . presuming that the king and 
the law toge^er would have been strong enough for any en- 
counter.” Hyde’s appeal had great influence, and gained for the 
king’s cause ^f the nation. It by no means, however, met with 
universal support among the royalists, Hobbes jeering at Hyde’s 
love for “mixed monarchy,” and the courtiers expressing their dis- 
approval of the “spirit of accommodation” which “wounded the 
reality.” It was destined to failure because Charles was simul- 
taneously carr3dng on another and an inconsistent policy, listening 
to very different advisers, such as the queen and Dig^y, and 
resolving on measures without Hyde’s knowledge or approval. 

In spite of Hyde’s efforts war broke out. He was expelled 
from the house of commons on Aug. 11, 1642, and was one of 
those later excepted from pardon. He was present at Edge Hill, 
though not as a combatant, and followed the king to Oxford, re- 
siding at All Souls college from Oct. 1642 till March 164$. On 
Feb. 22, 1643, he was made a privy councillor and knight^, and 
on March 3 appointed chancellor of the exchequer. He was an 
influential member of the “Junto” which met weekly to discuss 


business before it was laid before the privy councS. At the 
Uxbridge negotiations in Jan. 1645, where he acted as principal 
manager on the king’s side, he tried to win individuals by promises 
of places and honours. He promoted the summons of die (^ford 
Parliament in Dec. 1643 as a counterpoise to the Long Parliament. 
Hyde’s policy and measures, however, all failed. They had been 
weakly and irregularly supported by the king, and were fiercely 
opposed by the military party, which was urging Charles to trust 
to force and arms alone and eschew all compromise and conces- 
sions. Charles fell now under the influence of persons less af- 
fected by legal and constitutional scruples. 

Hyde’s influence was much diminish^, and on March 4, 1645, 
he left the king for Bristol as one of the guardians of the prince 
of Wales and governors of the west. After Hopton’s defeat on 
Feb. 16, 1646, at Torrington, Hyde accompanied the prince, on 
March 4, to Scilly, and on April 17, for greater security, to Jersey. 
He strongly disapproved of the prince’s removal to France by 
the queen’s order and of the schemes to restore the king with 
assistance from abroad, refused to accompany him and signed a 
bond to prevent jermyn’s scheme for the sale of Jersey to the 
French. He refused to compound for his own estate. While in 
Jersey he resided first at St. Helier and afterwards at Elizabeth 
ca.stle with Sir George Carteret. He composed the first portioh 
of his History^ begun in Scilly, and kept in touch with events hi 
means of an enormous correspondence. In 1648 he published 
A Full Answer to an Infamous and Traitorous Pamphlet . . . , a 
reply to the resolution of the parliament to present no more ad- 
dresses to the king and a vindication of Charles. 

On the outbreak of the second Civil War Hyde left Jersey 
(June 26, 1648) to join the queen and prince at Paris. He 
landed at Dieppe, sailed from that port to Dunkirk, and thence 
followed the prince to the Thames, where Charles had met the 
fleet, but was captured and robbed by a privateer and only joined 
the prince in September after the latter’s return to The Hague. 
He strongly disapproved of the king’s concessions at Newport. 
When the army broke off the treaty and brought Charles to trial 
he endeavoured to save his life, and after the execution drew up a 
letter to the several European sovereigns invoking their assistance 
to avenge it. Hyde strongly opposed Charles H’s ignominious 
surrender to the Covenanters, the alliance with the Scots and the 
Scottish expedition, desiring to accomplish whatever was po.ssi- 
ble there through Montrose and the royalists and inclined rather 
to an attempt in Ireland. His advice was not followed and. as 
an excuse for retiring, he gladly accepted a mission with Colting- 
ton to Spain to obtain money from the Roman Catholic powers 
and to arrange an alliance between Owen O’Neill and Ormonde 
for the recovery of Ireland, arriving at Madrid on Nov. 26, 1649. 
The defeat, however, of the Scots at Dunbar and the confirmation 
of Cromwell’s ascendancy influenced the Spanish government 
against Hyde and Cottington, and they were ordered to leave in 
Dec. 1650. Hyde arrived at Antwerp in June 1651, and in Dec. 
rejoined Charles at Paris after the latter’s escape from Worcester. 
He now became one of his chief advisers,** accompanying him in 
his change of residence to Cologne in Sept. 1654 and to Bruges in 
1656, and was appointed lord chancellor on Jan. 13, 1658. His 
influence was henceforth maintained in spite of the intrigues of 
both Romanists and Presbyterians, as well as the violent and 
openly displayed hostility of the queen, and was employed un- 
remittingly in the endeavour to keep Charles faithful to the 
church and constitution and in the prevention of unwise conces- 
sions and promises which might estrange the general body of the 
royalists. In 1656, during the war between England and Spain, 
Charles received offers of help f renn the latter power provided he 
could gain a port in England, but Hyde discouraged small iso- 
lated attempts. He expected much from CromweH’s death in 
1658. In 1656 he made an alliance with the Levdlers, and was 
informcKl of their plots to assassinate the protector, without ap- 
parently expressing any disapproval. He was well supplied 
information from England and guided the action of the royalists 
with great ability and wisdom during the interval between Crom- 
wdl’s death and the Restoration. He urged patience end advo- 
cated the obstruction of a settlement between the factions coo- 
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tending for power and the fomentation of their jealousies xather 
than premature risings, though he did acquiesce in the abortive 
attempt of Aug. 1659. 

The Restoration was a complete triumph for Hyde’s policy. In 
his history he lays no stress on his own great part in it, but 
it was because of him that the Restoration was a national one, by 
the consent and invitation of parliament representing the whole 
f)Cople and not through the medium of one powerful faction en- 
forcing its will upon a minority, and that it was not only a restora- 
tion of Charles but a restoration of constitutional monarchy. For 
by Hyde’s advice concessions to the inconvenient demands of 
special factions had been avoided by referring the decision to a 
‘‘free parliament,” and the declaration of Breda reserved for 
parliament the settlement of the questions of amnesty, religious 
toleration and the proprietorship of forfeited lands. 

ilyde entered London with the king and immediately obtained 
the chief place in the government. He retained the chancellor- 
ship of the exchequer till May 13, 1661, when he surrendered it 
to Lord Ashley. As lord chancellor he took his scat as speaker 
of the house of lords and in the court of chancery on June 1, 1660. 
On Nov. 3, 1660, he was made Baron Hyde of Hindoo, and on 
April 20, 1661, at the coronation, Viscount Combuiy and earl 
of Clarendon, receiving a grant from the king of £20,000 and at 
different times of various small estates and Irish rents. He re- 
fused a large grant of land in the Fen country. By the marriage 
of his daughter Anne to James, duke of York, celebrated in secret 
in Sept. 1660, he became related to the royal family and the 
frrandfather of two English sovereigns — Queen Mary and Queen 
Anne. 

A rare occasion now offered itself of settling the religious 
(]uestion on a broad principle of comprehension or toleration; 
for the monarchy had been restored not by the supporters of the 
(hurch alone but largely by the influence and aid of the Noncon- 
formists and also of the Roman Catholics, who were all united 
at that moment by a common loyalty to the throne. Clarendon 
.i])pears to have approved of comprehension but not of toleration, 
iio hud already in April 1660 sent to discuss terms with the 
liading Presbyterians in England, and after the Restoration of- 
fered bishoprics to several, including Richard Baxter. He drew 
up the royal declaration of October, promising limited episcopacy 
and a revised prayer book and ritual, which was subsequently 
thniwn out by the convention, and he appears to have antici- 
pated some kind of settlement from the Savoy conference which 
sit in April i66t. The failure of the latter proved perhaps that 
tile differences were too great for compromise, and widened the 
l»Teaeh. The parliament immediately proceeded to pass, between 
M\ and 1665, the series of narrow and tyrannical measures 
auainst the dissenters known as the Clarendon code: the Corpora- 
ti««n act, the Act of Uniformity, the Conventicle act and the Five- 
Mile act. Clarendon was not in fact the originator of these acts 
and in 1662 he sought to mitigate the effects of the Act of Uni- 
formity. But his disapproval of the king’s declaration in favour 
of indulgence (Dec. 26, 1662), and perhaps also of its probable 
author Arlington, drove him on to the side of the commons. He 
n?corded his approval of the Conventicle and Five-Mile acts and 
fended by taking alarm at plots and rumours and regarding the 
preat party of Nonconformists, through whose co-operation the 
Jnonarchy had been restored, as a danger to the state whose “fac- 
tion was their religion.” 

Meanwhile Clarendon’s influence and direction had been pre- 
^iominant in nearly all departments of state. He supported the 
exception of the actual regicides from the indemnity, but only 
10 out of the .26 condemned were executed, and Clarendon, with 
file king's support,' prevented the passing of a bill in 1661 for the 
exprmion of 13 more. He upheld the Act of Indemnity a^nst 
the attempts of the ro3ndists to upset it.' The conflicting 
daims to estates were left to be decided by the law. The confisca- 
fions of the usurping government accordingly were excelled, 
the properly executed transactions between individu^s 
necessarily iq)held. There can be little doubt that the prin- 
dplc followed was the only safe one in the prevailing confusion, 
settlement of the church lands which was directed by Claren- 


759 

don printed equal difficulties and involved equal hardships. 
In settling Scotland, Clarendon’s aim was to uphold the English 
supremacy. He proposed to establish a council at Whitehall to 
govern Scottish affairs, and sought to restore episcopacy through 
the medium of Archbishop James Sharp. His influence, however, 
ended with the ascendancy of Laudeidale in 1663. In Ireland, 
while anxious for an establishment upon a solid Protestant basis, 
he urged “temper and moderation and justice” in securing it. He 
supported Ormonde’s wise and enlightened Irish administration, 
and opposed the prohibition of the import of Irish cattle into 
England, incurring thereby great unpopularity. He was a mem- 
ber of the council for foreign plantations, and one of the eight 
lords proprietors of Carolina in 1663; in 1664 sent a commis- 
sion to settle disputes in New England. In the department of 
foreign affairs he had less influence. In 1664 he demanded, on 
behalf of Charles, French support and a loan of £50,000 against 
disturbance at home, thus initiating the ignominious system of 
pensions and dependence upon France. But he was the promoter 
neither of the sale of Dunkirk on Oct. 27, 1662, the author of 
which seems to have been the earl of Sandwich, nor of the Dutch 
war. He attached considerable value to Dunkirk, but when its 
sale was decided he conducted the negotiations and effected the 
bargain. He had concluded a treaty for the settlement of dis- 
putes with Holland on Sept. 4, 1662. But when hostilities were 
declared on Feb. 22, 1665, Clarendon gave his support to the war, 
asserted the extreme claims of the English crown over the British 
seas and contemplated fresh cessions from the Dutch and an al- 
liance with Sweden and Spain. According to his own account he 
initiated the policy of the triple alliance, but it seems clear that 
his inclination toward France continued in spite of French inter- 
vention in favour of Holland; and he took part in the negotiations 
for ending the war by an undertaking with Louis XIV implying 
neutrality, while the latter seized Flanders. The crisis in this 
feeble foreign policy and in the general official mismanagement 
was reached in June 1667, when the Dutch burned several ships at 
Chatham. 

The whole responsibility for the national calamity and disgrace 
was unjustly thrown on the shoulders of Clarendon. He was 
unpopular among all classes: among the royalists on account of 
the Act of Indemnity, among the Presbyterians because of the 
Act of Uniformity. Every kind of maladministration was cur- 
rently ascribed to him, designs to govern by a standing army and 
corruption. He was credit^ with having married Charles pur- 
posely to a barren queen in order to raise his own grandchildren 
to the throne, with having sold Dunkirk to France, and his mag- 
nificent house in St. James’s was nicknamed “Dunkirk house,” 
while on the day of the Dutch attack on Chatham the mob set 
up a gibbet at his gate and broke his windows, holding him re- 
.sponsible for English lack of success in the war. He was disliked 
by the royal mistresses, whose favour he did not condescend to 
seek and whose presence often aroused his reproaches. Sur- 
rounded by such general and violent animosity, Clarendon’s only 
hope could be in the support of the king. But Charles, long 
weary of the old chancellor’s rebukes, was especially incensed at 
this time because of his failure to secure Frances Stuart (La Belle 
Stuart) for his seraglio — a disappointment which he attributed to 
Clarendon-— and was now alarmed by the hostility which his ad- 
ministration had excited. He did not scruple to sacrifice at once 
the old adherent of his house and fortunes. By the direction of 
Charles, James advised Clarendon to resign before Uie meeting 
of parliament, but in an interview with the king on Aug. 26, 1667, 
Clarendon refused to deliver up the seal unless dismissed. Oto 
Aug. 30 he was deprived of the great seal, for which the king 
received the thanks of the parliament on Oct. 16. On Nov. 12 
his impeachment was brought up to the lords, but the latter re- 
fused to order his committal on the ground Uiat tke commons 
had only accused him of treason in general without specifying any 
particular charge. Clarendon wrote humbly to the Idng asking 
for pardon and that the prosecution might be prevented, but 
Charles had openly tdten part against him and, &ou^ desiring 
his escape, would not order or assist his departure for fear of 
the commons. Through the bishop of Hereford, however, on 
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Nov. 29 he pressed Clarendon to fly, promising that he should not 
during his absence suffer in his honour or fortune. Clarendon 
embarked the same night for Calais, where he arrived on Dec. 2. 
The lords, taking this as admission of guilt, immediately passed 
an act for his banishment and ordered the petition forwarded by 
him to parliament to be burned. 

The rest of Clarendon’s life was passed in exile in various 
parts of France. His sudden banishment entailed great personal 
hardships. On arriving at Calais he fell dangerously ill; and 
Louis XIV, anxious to propitiate England, sent him peremptory 
and repeated orders to quit France. At Evreux, on April 23, 
1668, he was the victim of a murderous assault by English sailors, 
who attributed to him the nonpayment of their wages. For some 
time he was not allowed to see any t)f his children; even cor- 
respondence with him was rendered treasonable by the Act of 
Banishment. 

Clarendon bore his troubles with great dignity and fortitude. 
He found consolation in religious duties, and devoted a portion 
of every day to the composition of his Contemplations on the 
Psalms and of his moral essays. He now finished his History and 
his Autobiography, Soon after reaching Calais he had written, 
on Dec. 7, 1667, to the University of Oxford, of which he was 
chancellor, desiring as his last request that the university should 
believe in his innocence and remember him, though there could be 
no further mention of him in their public devotions, in their 
private prayers. 

He entertained to the last hopes of obtaining leave to return 
to England, but his petitions were not even answered or noticed. 
He died at Rouen on Dec. 9, 1674. He was buried in West- 
minster abbey a year later, at the foot of the steps leading to the 
Henry VII chapel. He left two sons, Henry, 2nd earl of Claren- 
don, and Lawrence, earl of Rochester, and a daughter Anne, 
duchess of York; a third son, Edward, having predeceased him. 

As a statesman Clarendon had obvious limitations and failings. 
He brought to the consideration of political questions an essen- 
tially legal but also a narrow mind, conceiving the law, **that 
great and admirable mystery,” and the constitution as fixed, un- 
changeable and sufficient for all time, in contrast with John Pym, 
who regarded them as living organisms capable of continual de- 
velopment and evolution. He was incapable of comprehending 
and governing the new conditions and forces created by the civil 
wars. His character, however, and therefore, to some extent, his 
career bear the Indelible marks of greatness. He maintained his 
self-respect and dignity at a licentious court, and his integrity in 
an age of corruption. His industry and devotion to public busi- 
ness were rendered all the more conspicuous by the negligence, 
inferiority in business and frivolity of his successors. As lord 
chancellor Clarendon made no great impression in the court of 
chancery. His early legal training had long been interrupted, 
and his political preoccupations probably rendered necessary the 
delegation of many of his judicial duties to others. As chancel- 
lor of Oxford university, Clarendon promoted the restoration of 
order and various educational reforms. In 1753 his manuscripts 
were left to the university by his grandson Lord Combury, and 
in x868 the money gained by publication was spent in erecting 
the Clarendon laboratory, the profits of the History having pro- 
vided in 1713 a building for the university press adjoining the 
Sheldonian theatre, known since the removal of the press to its 
present quarters as the Clarendon building. 

As a writer and historian Clarendon occupies a high place in 
EngliA literature. His great work, the History of the Rebellion, 
is composed in the grand style. A characteristic feature is the 
wonderful series of well-known portraits, drawn with great skill 
and liveliness and especially praised by John Evelyn and by 
Macaulay. The book is, however, not well proportioned and is 
overloaded with state papers, misplaced and tedious in the imr- 
rative. The published History is mainly a compilation of two 
separate origix^ manuscripts, the first being the history proper, 
written between 1646 and 1648, with the advantage of a fresh 
memory and the help of various documents and authorities, and 
endi^ in March 1644, and the second being the Life, extending 
from 1609 to x66o, 13^ composed long afterward in exile and 


without the aid of papers between x668 and 2670. The value of 
any statement, therefore, in the published Histo^ depends chiefiv 
on whether it is taken from the History proper or the Life, h 
1671 these two manuscripts were united by Clarendon with cer- 
tain alterations and modifications, making books i-^vii of tte pub! 
lished History, while books viii-xv were written subsequently and' 
being composed for the most part without materials, are ofteii 
inaccurate, with the notable exertion of book ix, made up from 
two narratives written at Jersey in 1646, and containing very little 
from the Life. The inaccuracies are not the result of wilful mis- 
representation but of failure of memory and of the disadvantages 
under which the author laboured in exile. In general, Clarendon 
like many of his contemporaries, failed signally to comprehend 
the real issues and principles at stake in the great struggle, laying 
far too much stress on personalities and never understanding 
the real aims and motives of the Presbyterian party. 

Btbuocraphy. — I. Editions of the History: The work was first 
published in 1702-^ from a copy of a transcript made by Clarendon s 
secretary, with a few unimportant alterations. This was the object 
of a violent attack by John Oldmixon for supposed changes and omis- 
sions in Clarendon and Whitelocke Compared (1727) and again in a 
preface to his History of England (17.^0). The iharges were repelled 
and refuted by John Burton in the Genuineness of Lord CUmndotfs 
History Vindicated (1744). The hbtory was first published from tie 
original by B. Bandinel, 8 vol. (Oxford, 1826), the best edition beiik 
that by W. D. Macray, 6 vol. (Oxford, 1888). The Lord Clarendon^ 
History . . . Compleated, a supplement containing portraits and illustra- 
tive pa^rs, was published in 17171 and An Appendix to the ffhton, 
containing a life, speeches and various pieces, in 1724. The Sutherland 
Clarendon in the Bodleian library at Obeford contains several thousand 
portraits and illustrations of the History. The Life of Edward, Earl of 
Clarendon . . . {and the) Continuation of the History . . . , the first 
consisting of that portion of the Life not included in the History, and 
the second of the account of Clarendon's administration and cidle in 
France, begun in 1672, was published in 1759, the History of the Rcij^n 
of King Charles 11 From *ke Restoration . . . , published about 1755, 
being a surreptitious edition of this work, of which the latest and best 
edition is that of the Clarendon Press, 2 vol. (Oxford, 1857). 

2. Other works: Among Clarendon's other works may be mentioned 
A Brief View . . . of the Dangerous . . . Errors in . . . Mr. Hobhvs's 
Book Entitled ** Leviathan” (1676) ; The History of the Rebellion and 
Civil War in Ireland (1719); Essays Moral and Entertaininfi on the 
Various Faculties and Passions of the Human Mind (pr. 2 vol., London, 
1815, and in British Prose Writers, vol. i, 1819). 

See also T. H. Lister, Life and Administration of Edward, ist Karl of 
Clarendon, 5 vol. (London, 1838) ; Sir Charles Firth in Dictionary of 
National Biography, vol. xxviii (London, 1891), and his Edward Hyde, 
Earl of Clarendon (Oxford, 1909) ; Sir Henry Craik, The Life 0) 
Edward, Earl of Clarendon, 2 vol. (London, 1911). 

CLARENDON, GEORGE VTILLIAM FREDERICK 
VILLIERS, 4TH Earl of (1800-1870), of the second creation, 
English statesman, was bom in London on Jan. 12, 1800, and 
had — as Charles Greville once said — “the unspeakable advantage 
of being plain George Villiers, and having to fight his own way 
in the world,” as a young num. He was at Christ’s Hospital and 
at St. John’s college, Cambridge. In 1820 Castlereagh appointed 
him attache at St. Petersburg, where he served till 1823; but 
then lack of funds made him become a commissioner of customs, 
in which post he distinguished himseir'at Dublin and Paris. 
Strong intelligence, an agreeable presence and a gift for lan- 
guages picked him out, and in 1833 Palmerston made him Britisb 
ambassador at Madrid. • 

For six years he wrestled with the intricacies of Spanish poli- 
tics, while the queen of Spain was a minor, the country torn by 
civil war, and his home government too preoccupied to afford bun 
full support. In 1838 he succeeded an uncle as earl of Clarendon. 
Early in 1839 he returned to England and married. He refused , 
to go to Canada as governor general, but was persuaded to enter . 
Melbourne’s cabinet a8 lord privy seal, becoming also chancellor 
of the duchy of Lancaster for the last few months of the gov- 
ernment. This spell of office was chiefly notable for a painful op- 
position to a colleague, since Clarendon thought that Palmer- 
ston’s policy on the £g3rptian question was dangerously nos 
to France; and he was delighted when the government . 
in 1841. He took the board of trade when the Whigs resn 
office in 1846, and accepted a year later, reluctantly, the v» 
royalty of Ireland, then in the throes of famine. He 
being armed with a coercion act, and so was d>lc both to kW 
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peace and to foBt^ pronto for relief. The land legislation he 
summoned only crowded Iceland with sdfidi speculators; but this 
result was not apparent till after he had left office in 1852 
Karly in 1853 Clarendon succeeded to the one post he coveted 
and became the only professional diplomat ever to serve as foreien 
secretary. The foreign ofiice staff took to him at once-he was 
known there, for many years after his death, as “the great Lord 
Clarendon”— but he found foreign affairs in confusion; he was 
never able to get his head clear of the mass of dispatches and 
could do nothing to stop the country “drifting” (the word was 
his) into the Crimean War. He was hampered by his own mis- 
trust of Lord Stratford de RedcHffe, the ambassador at Con- 
stantinople, and by time-wasting interference from his prime min- 
ister, Lord Aberdeen, before the war began; and while it went 
on his talents for conciliation were mainly expended on keeping 
his colleagues in cabinet together. He had already secured the 
friendship of Napoleon III and was able by judicious argument 
fan* to face to persuade the emperor not to go to the Crimea him- 
self. Ibe French tired of the war before the British, and Claren- 
don had to use the full range of his diplomatic .skill to secure 
a fair peace at Paris in March 1856. He was offered, but re- 
fused, a marquisate on its conclusion. 

In 1858 he resigned with Palmerston’s cabinet and did not re- 
join him in 1859, partly since Lord John Russell insisted on hav- 
inp the foreign office himself and partly since Clarendon disagreed 
with the Italian policy on which the new government was founded. 
Ur had six years in retirement, advising his friends in office, re- 
joined them in 1864 as chancellor of the duchy of Lancaster, and 
became foreign secretary again on Palmerston's death in 1865. 
The fall of Russell’s government released him after a few months, 
but he returned to the foreign office again, under Gladstone, at 
the end of 1868. He engaged in a wholly unsuccessful attempt, 
during the winter of 1869-70, to persuade Bismarck to reduce 
Prussian armaments; and died of overwork, just when Europe had 
most need of him, on June 27, 1870, three weeks before the out- 
break of the Franco-German War. “If your father had lived,” 
Bismarck said once to Clarendon’s daughter Lady Emily Russell, 
“he would have prevented the war.” 

See Sir Herbert Maxwell, Life and Letters of the Fourth EaH of 
Clarendon, 2 vol. (London, 1913). (M. K. D. F.) 

CLARENDON, HENRY HYDE, 2nd Earl of (1638- 
English statesman, eldest son of the historian, was bom 
on June 2, 1638, and succeeded to the title on his father's death 


ised to observe at Clarendon (Jan. 1164) in the presence of Henry 
II, lay and other ecclesiastical magnates. The constitutions 
were presented as a simple record of some customs of the realm 
observed in the reign of Henry I. This was not exact, but there 
is little doubt that .they were consonant with Henry Fs claims, 
and that Henry II’s purpose was to secure the liberties and 
(Ugnities of his grandfather. 

Controversy concentrated on three articles. Article 3 exposed derica 
convicted on criminal charges in church courts to secular as well as 
ecclesiastical punishment, and left room for the trial of clerks on such 
charges in the king’s court at its discretion. Trial of derics in lay courts 
had become increasingly obnoxious to clergy during the previous hun- 
dred vears as they inclined toward more exalted views of clerical status, 
but Bccket's vehement opposition to double punishment of clerical 
felons was unusual. His objection was sanctioned by his death and 
miracles and formally enunciated by Pope Alexander III (about 1177). 
Henry II, after 1176, left clerics accused of common-law felonies to 
ecd^astical trial and punishment. Artide 4 prohibited clergy from 
leaving the realm without royal permission. Article 8 would have com- 
pelled an appellant from an ardideacon’s court to appeal first to the 
bishop, then to the archbishop and only as a last resort and with royal 
permission to the pope. These restrictions had been made anachro- 
nistic by increasing re.sort to papal justice in a widening range of cases 
at all stages of litigation. Henry It abandoned them, with safeguards 
for royal rights, in 1172. Other controversial artkles excluded from 
church courts litigation over debts and advowsons; prohibited ex- 
communication of the king’s immediate tenants and offidals (both 
groups included derics) without his consent; reserved to the king 
custody of the possessions of vacant sees and royal monasteries, and 
defined the procedure for filling the vacandes. 

Imimrtant uncontroversial provisions rejected procedure on secret 
information against laymen in church courts, and excluded from church 
courts litigation over land held in lay fee. 

With the exceptions noted, the constitutions were maintained In 
prindplc by Henry II and his successors, despite intermittent clerical 
complaint. In practice, the limitations on ecclesiastical jurtoffiction — 
notably, the attempted exdusion of pleas of debt from churdi courts — 
were not definitive. 

See A. L. Poole, Prom Domesday Booh to Magna Carta, xogy-rard 
(Oxford, New York, 1951); J. W. Gray, “The lus Praesentandi in 
England,’’ English Historical Review, vol. 67 (London, 1952). An 
English translation of the text is in D. C. Douglas and G. W. Green- 
away (eds.), English Historical Documents, lOdi-’itSg (London, New 
York, 1953). (Er. S.) 

CLARES. POOR, otherwise Clarisses, Franciscan nuns, so 
called from their foundress, St. Clara (9.V.). She was professed 
by St. Francis in the Portiuncula in 1212, and two years later she 
and her first companions were established in the convent of St. 
Damian at Assisi. The nuns formed the “Second Order of St. 
Francis,” the friars being the “First Order” and the Tertiaries 


ill 1674. James II made him lord lieutenant of Ireland (Sept. 
1685) where he became an unwilling instrument of the king’s de- 
sire to replace Protestants in high positions by Roman Catholics. 
He was recalled in Jan. 1687. At the time of the revolution he 
played a vacillating part, but oppKised the settlement of the crown 
»n William and Mary, and remained a nonjuror all his life. On 
June 24, 1690, he was arrested, by order of his niece, Queen 
Mary, on a charge of plotting against William, and though liber- 
ated for a time, was again imprisoned in Jan. 1691 on the 
evidence of Richard Graham, Lord Preston. He was released in 
July of that year, and from that time until his death, on Oct. 31, 
t/Oij, lived in retirement. 

His public career had been neither distinguished nor useful, 
but it seems natural to ascribe its failure to small abilities and to 
the conflict between personal ties and political convictions which 
tirew him in opposite directions, rather than, following Macaulay, 
to motives of self-interest. He was a man of some literary taste, 
a fellow of the Royal society (1684), the author of The History 
Antiqmties of the Cathedral Church at Winchester, Continued 
h S. Cole (1715), and the publisher, with his brother Rochester, 
of his father’s History (1702-04). 

He was succeeded by his only son, Edward (1661-1724), as 
M earl of Clarendon; and, the latter having no surviving son, 
the title passed to Henry, 2nd carl of Rochester (1672-1753), at 
'^’hose death without male heirs it became extinct in the Hyde 
hne. (For the other Clarendon line, see above.) 
CLARENDON, CONSTITUTIONS OP, i6 articles de- 
('"hig relations between church and king In England, which 
T homas Bechet, Roger, archbishop of York, and 12 bishops piom- 


(q.v.) the “Third.” 

Before Clara’s death in 1253, the Second Order had spread all 
over Italy and into Sixain, France and Germany; in England they 
were introduced about 1293 and established in London, outside 
Aldgate, \riiere their name of Minoresses survives in the Minories; 
there were only two other English houses before the dissolution. 

St. Francis gave the nuns no rule, but only a “Form of Life” 
and a “Last Will,” each only five lines long and coming to no more 
than an inculcation of his idea of evangelical poverty. Something 
more than this became necessary as soon as the institute began 
to spread; and during Francis’s absence in the east, 1219, his sup- 
porter Cardinal Hugolino composed a rule which made the Fran- 
ciscan nuns practically a species of unduly strict Benedictines, 
St. Francis’s special characteristics being eliminated. St. Clara 
made it her life work to have this rule altered and to get the Fran- 
ciscan character of the Second Order restored; in 1247 a “Second 
Rule” was approved which went a long way toward satisfying her 
desires, and finally in 1253 a “Third,” which practically gave 
what she wanted. This rule has come to be known as the “Ride 
of the Clares”; it is one of great poverty, seclusion and austerity 
of life. Most of the convents adopted it, but several clung to 
that of 1247. To bring about conformity St. Bonaventuca, while 
general (1264), obtained papal permission to modify the rule of 
1253, somewhat mitigating its austerities and allowing tire con- 
vents to have fixed incomes. This ride was adopted in many 
convents, but many more adhered to the strict rule of 1253. 
deed a countertendency toward a greater strictness set io^ and a 
number of reforms were initiated, introducing an appalling auster- 
ity of life. 
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Sb€ Heimbucfaer, Orden und Kongregationen (1806), i. || 47, 48, 
who gives references to all the literature; and CaikoUc EncydopaemOt 
ar^ **C]ares.” 

CLARET is the type-name popularly applied to any dry, tart, 
light- or medium-bodied table wine of ruby red colour. Wines of 
this general type are the most widely-used mealtime wines in 
almost every wine-growing country. They range from high-qual- 
ity wines, produced under ideal conditions from grapes of the 
noblest character, to very humble vins ordinaires, as common 
wines are called in France. They may rise to the challenge of 
many years of aging, improving all the while, or they may be 
at their best when fairly young. 

The name originated with the English, to whom in the rath 
century claret meant simply a red wine of lighter colour than 
the very dark wines of southern Europe. In the X2th and 13th 
centuries red and white wines were sometimes blended to pro- 
duce claret. Gradually, however, the term came to be applied to 
the red wines of the Bordeaux vineyards, which were lighter in 
colour than those of the higher country toward the Pyrenees. 
When in 1152 the marriage of Henry of Anjou (later Henry II) 
and Eleanor of Aquitaine brought the whole of Aquitaine under 
English sovereignty, the merchants of Bordeaux acquired the 
rights of crown subjects; they used their privileges in London to 
promote the wine trade from Bordeaux at the expense of that 
from Rouen and elsewhere. Eventually an export tax was levied 
on wines at Bordeaux for the benefit of the king’s house, and for 
this reason the English were encouraged to consume Bordeaux 
wines. Inasmuch as English rule over Aquitaine lasted three cen- 
turies, the use of Bordeaux red wines, or clarets, became firmly 
fixed. Claret is far now from the meaning of the French word 
**clairette,” which refers to a white wine faintly tinged with red. 

The greatest clarets of the Bordeaux region come, as a rule, 
from the two viticultural districts of Medoc and Graves, which 
lie along the left banks of the Gironde and the Garonne, respec- 
tively. There the best vineyards regularly yield wines capable of 
improving with age and in good years distinguished for their 
bouquet and balance. Even in these districts, however, there are 
many grades of clarets, ranging down through five official classes 
of better growths, or as determined by a jury in 1855, to 
such commoner ones as ‘‘bourgeois,” “artisan” and “peasant.” 

Because in this region growing conditions vary widely from 
year to year, vintage years matter greatly to the producers of 
Bordeaux wines. Some of the most noted red wines grown in a 
favourable year in M^doc or Graves do not mature sufficiently to 
please the palate until they have aged ten years, and may im- 
prove steadily thereafter for a couple of decades or more. But 
even the most notable of them, grown in a poor year, may pass 
their zenith before they are seven. And many lesser wines, even 
in the good years, are sold to be drunk with meak much earlier. 

The Cabernet Sauvignon, whose sweet, violet-odoured fruit 
grows in small, loose bunches, is the chief vine grown in the Bor- 
deaux region to produce great clarets. However, nearly all vine- 
yards have other grape varieties for claret, including the Car- 
menire, Gros-Cabernet, Malbec, Merlot and Petit Verdot. 

Italy, Spain, Portugal and other countries of Europe have de- 
velop^ their own styles of claret, often from grapes nurtured 
through centuries on their own soils. In the newer lands, in- 
cluding the Americas, Australia and South Africa, adaptable 
grape varieties transplwted from those countries as well as from, 
the Gironde are used. Thus in California the Cabernet Sauvignon 
is favoured in those parts where it can be grown under ideal con- 
ditions but some other varieties are more widely employed, in- 
cluding the more productive Zinfandel, probably of Hungarian 
origin, which produces a iresh, fruity wine not usually given to 
long aging. (Se$ Wms.) (H. A Cw.) 

Buuoobafbt.— -Andr6 L. Simon, Whte ond ike Wk§e Trade (1922) ; 
Ed. F6ret, Bordeaux ei ses vkts dassis far ordre de mMe (Bordmux, 
2908); F. Malvezin, Bordeaux; Hsiotre de la vigne d du vm ea 
AquUahte deptds les origmes iusqa^k nos jours (2919); Wine Trade 
Record: Clarets and Sautemes (1930); H. Warner Alien, The Wmes 
of France (2924) : P. Morton Shand, A Book of Prenek wines (1928) : 
Wine Advisocy Board, San Frmndsco, Wine Handbook Series, 
(Z943)* 


CLABETIE, JULES AESSNB AENAUD (iS4c.-igi,) 
French writer, director of the Tbtttre Frangais, was bom at 
Limoges Dec. 3, 1840. He was dramatic critic to the Figaro and to 
the Opinion nadonah, a newspaper correspondent during the 
Franco-German War^ and during the Commune a staff-officer in 
the National Guard. In 1885 he became director of the Th^&tre 
Franqais, and from that time devoted himself chiefly to its ad- 
ministration. He was elected a member of the Academy in isss' 
He died in Paris on Dec. 23, 1923. 

The long list of his works includes Histdre de la rivolution de 
/870-7/ (MW ed., 3 vols., 2875-76) ; Cinq ans apris; V Alsace et Z 
Lorraine depids Vannexion (1876) ; some annual volumes of reprints 
of his articles in the weekly press, entitled La Vie d Paris; La Vie 
modeme an tkidtre (2868-69) ; MoUire, sa vie et son oeuvre (1871) • 
Histoire de la Uttirature frangaise, ooo^rgoo (and ed, 1905) ; Candidat) 
(2887), a novel of contemporary life; Brkkanteau, comidten francah 
(2896) ; several plays, some of which are based on novels of his own* 
and the opera. La Navarraise based on his novel La Cigarette and 
written with Henri Cain to the music of Massenet. La Navarraise was 
first produced at Covent Garden (^ne 2894) with Mme. Calve in 
the part of Anita. His Oeuvres computes were published in 1807- 
2904. See G. Grappe, Jules ClareUe (2906). 

CLARI, GIOVANNI CARLO MARIA (c. 1669-1745), 
Italian composer, born at Pisa, was the most celebrated pupil of 
Colonna, chapelmaster of S. Petronio, at Bologna. He becamie 
maestro di cappeUa at Pistoia, at Bologna and at Pisa. The worfe 
by which Clari distinguished himself are his vocal duets and trios, 
with a basso continuo, published between 1740 and 1747. These 
compositions, which combine graceful melody with contrapuntal 
learning, were much admired by Luigi Cherubini and also by 
George Frederick Handel, who borrowed material from portions 
of them. 

Clari composed one opera, II Savio delirante, produced at Bo- 
logna in 1695, and a large quantity of church music, several 
specimens of which have been printed in Vincent Novello’s Fitz- 
william Music. 

CLARINA, a modem instrument of the wood-wind class 
(although actually made of metal), a hybrid possessing character- 
istics of both oboe and clarinet. The clarina was invented by 
W. Heckel of Biebrich-am-Rhein, and has been used at Bay- 
reuth, in Tristan und Isolde, as a substitute for the Holztrompete 
made according to Richard Wagner’s instructions. 

CLARINDA, county seat of Page county, la., U.S., on the 
Nodaway river, federal highway 71, state ffighway 2 and the 
Burlington railway. The population in the 1950 federal census 
was 5,077 (4,962 in 1930; 4,905 in 2940). The chief industries 
are coal mining, agriculture and manufacturing. 

A state hospital for the mentally unbalanced, with a capacity 
for 2,500 patients, is located there. Claiinda was settled about 
1853 and incorporated in 2866. 

CLARINET, a wood-wind instrument havii^ a cylindrical 
bore and played by means of a single-reed mouthpiece. The name 
is sometimes used in a generic sense to denote ^e whole family, 
which consists of the ordinary clarinet, corresponding to the 
violin, oboe, etc.; the alto clarinet in E; the basset horn {q-v-) in 
F; the bass clarinet (g.v.), and the pedal clarinet (g.v.)* 

The mouthpiece of the clarinet, including the bating or single- 
reed common to the whole clarinet family, has the appearance of 
a beak with the point bevelled off and th^ned at the edge to cor- 
respond with the end of the reed shaped like a spatula. The under 
part of the mouthpiece is flattened in order to form a table for 
the support of the reed, which is adjusted thereon with ^cat 
nicety, allowing just the amount of play requisite to set in vibra- 
tion the column of air within the tube. 

A cylindrical tube played by means of a reed has the 8Cou5fic 
properties of a stoppkl pipe, the fundamental tone produced 
by the tube is an octave lower than the corresponding tone of an 
open pipe of the same length, and overblows a twelfth; whereas 
tubes having a coiflcal bore like the oboe, and played by me^ 
of a reed, sp^ as open pipes and overblow an octave. This fo^ 
the fundamental difference between the instruments of the odoc 
and clarinet families. r* / .* 

Wmd iiutniinents depenflng iqmd lafcQ^l bolM iof 
duction of their ecale muit dtber have aa maiqr bdlei 
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the bore as tbey require notes, or make use of the property pos* 
sessed by the air-column of dividing into harmonics or partials 
of the fundamental tones. Twenty to twenty-two holes is the 
number generally accepted as the practical limit for the clarinet. 
The compass of the instrument is therefore extended through the 
medium of the hannonic overtones. 

In order to facilitate, however, the production of the hannonic 
notes, a small hole, closed by means of a key and called the 
‘^speaker,” is bored near the mouthpiece. By means of this small 
hole the air-column is placed in communication with the external 
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THE CLAaiNET. A MUSICAL INSTRUMENT WITH A SINGLE BEATING REED. 
derived from the CHALUMEAU of the middle AGES 

atmosphere, a ventral segment is formed, and the air-column 
divides into three equal parts, producing a triple number of vibra- 
tions resulting in the third note of the harmonic series, at an 
interval of a twelfth above the fundamental. 

The fundamental scale of the modem clarinet in C extends 
from E in the bass clef to B flat in the treble. The next octave 
and a half is obtained by opening the speaker key, whereby each 
of the fundamental notes is reproduced a twelfth higher, cxlend- 
the range to F in alt, which ends the natural compass of the 
instrument, although a s^ful performer may obtain another oc- 
tave by cross-fingcring. 

History w—*The single beating-reed associated with the instni- 
meuts of the clarinet family was probably introduced into classic 
Greece from Egypt or Asia Minor. A few ancient Greek instru- 
nnnts are extant, five of which are in the British Museum. 
ThiT are as nearly cylindrical as would be the natural growing 
reed itself. The probability is that both single and double reeds 
were at times used with the Greek aulos and the Roman tibia. 

In the West, the instrument was, during the Carolingian period, 
identified with the tibia of the Romans until such time as the new 
western civilization ceased to be content to go back to classical 
Rumi* for its models, and began to express itself, at first naively 
iind awkwardly, as the iith century dawned. The name then 
changed to the derivatives of the Greek kahmos, assuming an al- 
most bewilderintr variety of forms, of which the commonest are 
Lhaiciiue, chaiumeau, schaimey, scaimeye, shawm, calcmel. 

At the beginning of the x8th centuiy various important im- 
provements in the mechanism of the instrument, in particular 
the. invention of the very useful device of the speaker-key, were 
tflected by J. Christian Denner (1655-1707), and after various 
subsequent developments the instrument was further improved 
during the 19th century by the Belgian makers Bachmann, the elder 
Sax, .Albert and C. Mahillon and others, England Ac clarinet 
has also passed through several progressive stages since its in- 
troduction about 1770, first at Ae hands of Cornelius Ward, and 
later, as a consequence of still more important improvements due 
to Richard Carte and oAers. 

As regards music for Ae clarinet. Mat Aeson mentions clarinet 
music in 1713, alAough Handel, whose rival he was, does not ap- 
pear to have known the instrument. Job. Christ. Bach scored 
for the clarinet in 1763 in his opera Orione, performed in London, 
and Rameau had already employed Ae instrument in 1751 in a 
ihcatre for his pastoral entitled Acante et C^phise. Later, Mo- 
®tn wrote for it in his Paris s3miphony, and since then it has of 
course long since its place as one of Ae most indispensaUe 
members of the orchestral family. Famous chamber works in 
^hich Ae instrument is employed are Ae clarinet quintets of 
Mozart and Brahms. 

CLARK, ABRAHAM (1736-1794)* American patriot and 
%cr of the Declaration of lndq)endenGe, was bom in ElizabeA- 
N.J., on Feb. 15, 1726. .After receiving his education in 
^ibcmatics and civil law, he engaged in conveyancing and sur- 
ging. Though be did not enter Ae professioiial practice of law. 
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he gave legal advice gratuitously to his neighbours, earning Ae 
tide, “Ae poor man’s counsellor.” He served as clerk of Ae New 
Jersey colonial assembly, and later was appointed high Aeriff of 
Essex county. As an active Whig, he served on the committees of 
vigilance and public safety in Yds native State, and in June 1776 
was appointed a representative to the general Congres.s, where he 
voted for separation from England and signed Ae Declaration of 
Independence. Eight times in the following X2 years he was elected 
a member of that body, and he was chosen a delegate to the Con- 
stitutional Convention in Philadelphia in 1787, but illness pre- 
vented his attendance. In Congress, on Wedne^ay, July 2, X788, 
he made Ae motion by which Ae Federal Constitution t^came 
effective. The State legislature appointed him, in Ae winter of 
X 789-90, a commissioner to settle debts of New Jersey contracted 
during the Revolution, which duties he discharged until elected a 
member of the second Congress. This office he held until June 
X794. He died at Elizabethtown, NJ., on Sept. 15, 1794. 

See A. C. Hart, ed., Abraham Clark (San Francisco, 1923). 

CLARK, CHAMP (1850-1921), American politician, was 
bom in Anderson Co., Ky., on March 7, 1850. He first entered 
Kentucky university but finished his course at Bethany college 
in 1873. following year he was elected president of Marsh^ 
college, West Virginia, and one year later was admitted to Ae 
bar. After 1880 his law office was in Bowling Green, Missouri. 
He was city attorney for Louisiana, Mo., and for Bowling Green 
from 1878 to 1881; and was prosecuting attorney for Pike Co., 
1SS5-89, and then for three years was a member of the Missouri 
bouse of representatives. He was a member of congress from 
1893 to 1895, and from 1897 to 1919, being speaker from x9xx to 
1919. At the Democratic convention for the nomination of a 
presidential candidate held at Baltimore in 1912, he led on 27 
ballots and on 8 had a clear majority, but not the necessary two- 
thirds. He was finally defeated by Woodrow Wilson of New 
Jersey. He died in Washington, D.C., on March 2, 192X. 

CLARK, FRANCIS EDWARD (1851-1937). American 
clergyman, was born of New England ancestry at Aylmer, Prov- 
ince of Quebec, Canada, Sept. 12, i8sx. He graduated at Dart- 
mouth college in 1873 Andover theological seminary in 

1876, and was pastor successively of Ae Williston Congregational 
church in Portland, Me., and of Ae Phillips Congregational 
church in South Boston, Mass. In Feb. 1881 he founded at Port- 
land the Young People’s Society of Christian Endeavour, which 
beginning as a small society in a single New England church, de- 
veloped into a great interdenominational organization, which re- 
'ported 80,000 societies and more than 4,000,000 members through- 
out the world. For many years he devoted himself to this work 
as president and finally president emeritus of the United Societies 
of Christian Endeavour and president of the World’s Christian 
Endeavour Union, and as editor, and Aen honorary editor of the 
Christian Endeavor World until his death at Newton, Mass., on 
May 26, 1927. 

Among his publications are Looking Out on Life (1883) ; World 
Wide Endeavor (1895); Christian Endeavor Manual (1903); and 
Christian Endeavor in All Lands (1906). The Contineut of Oppor* 
tunity (1909) ; Old Home of New Ammeans (19x2) ; The Holy Land 
of Asia Minor (1014) ; The Charm of Scandinavia (with Sydney A. 
Clark) (19x4) ; Christ and the Young People (19x6) ; In the Footsteps 
of St, Paul (19x7) ; 7 'ke Gospd of OuL^hDoors (1920) ; Memories of 
Many Men in Many Lands (1923). 

CLARK^ GEORGE ROGERS (X752-1818), American 
frontienmihtaiy leader, was bom in Albemarle county, Virginia, 
on Nov. 19, X752. When 19 years of age he left his home to be- 
come a surveyor of frontier lands along Ae Ohio river. This 
occupation was soon interrupted by an In^an outbreak known as 
Lord Dunraore’s War (1774); omd Clark, with Ae rank of cap- 
tain, accompanied Dunmore in the punitive expedition. Peace 
brought renewed immigration, espedally into Kentucky, and 
Aither Clark followed as a surveyor for the Ohio company. His 
position enabled him from time to time to absorb dioice p^ons 
of land for himself, and these interests soon led him to identify 
himself wiA Ae Kentuckians and devote much Aought to th^ 
peculiar problems. When Ae American Revolution broke out 
ClaA dearly perceived Ae vulnerability of Ae frqptier, and the 
necessity of securing for Kentucky 1 govenunent wiA miUtexy 
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authority and an organized militia if there was to be concerted 
defense against the British, or their allies, the Indians. Elected 
by a mass meeting of the pioneers to present their problems before 
the Virginia government, Clark attended the council and assem- 
bly at Williamsburg and diplomatically persuaded them to create 
a separate county of Kentucky and hereby become responsible 
for its defense. Clark returned with a supply of powder and 
assumed chief command of the frontier militia at a critical mo- 
ment, for the Indians were already making raids against the set- 
tlers. Convinced that they were instigated and supported in their 
raids by British officers stationed in the forts north of the Ohio 
river, Clark worked out a plan of offensive operations that in- 
volved nothing less than a conquest of these forts. His plans were 
approved by Governor Patrick Henry and the council of Vir- 
ginia and Clark was authorized to enlist troops. May 1778 found 
him at the falls of the Ohio with about 175 men. The expedition 
proceeded to Ft. Kaskaskia, on the Mississippi river, in what is now 
Illinois. This place and Cahokia, also on the Mississippi, near St. 
Louis, were defended by small British garrisons, which depended 
on the support of the French inhabitants. The French being willing 
to accept the authority of Virginia, both forts were easily taken. 
Clark gained the friendship of Father Gibault, the priest at 
Kaskaskia, and through his influence the French at Vincennes on 
the Wabash were induced to change their allegiance. Lieut. Gov- 
ernor Hamilton, the British commander at Detroit, recovered 
Vincennes, however, and went into winter quarters there. After 
an arduous march across flooded bottom land in freezing weather, 
Clark in Feb. 1779, surprised Hamilton and forced him to give 
up Vincennes, and surrender himself and his garrison as prisoners 
of war. The way was now open to Detroit, Clark’s ultimate ob- 
ject, but it was deemed prudent to wait for reinforcements 
promised from Virginia in June. The delay was fatal; other occur- 
rences delayed the reinforcements and scattered Clark’s troops. 
Clark withdrew to Ft. Nelson which he had built at the falls of 
the Ohio, and made that his base for the rest of the war. In 1780 
he aided in the defeat of a British expedition against the Spanish 
settlement of St. Louis; the same year he made a swift campaign 
against the Shawnee Indians and destroyed their towns, Chil- 
licothe and Piqua. Clark, now appointed brigadier general of the 
western forces, again planned to move against Detroit and was 
promised supplies and reinforcements for the expedition from 
Virginia. Months went by and they did not come, for Virginia 
was bankrupt. Again in 1782 Clark took the offensive against the 
Shawnees, and while not entirely successful this last expedition 
saved the settlements from renewed Indian attacks and defeated 
British plans for an Indian alliance. When peace came in 1783 
(treaty of Paris) Clark s conquests doubtless influenced the 
award of the country northwest of the Ohio to the United States. 
His offensive movements had also been of first importance in 
defending the vulnerable frontier from Indian raids and British 
expeditions. Clark and his men during all these years received no 
pay for their services and hardships. Furthermore Clark found 
Umself responsible for all debts incurred for supplies, since 
Virginia, despite her promises, never reimbursed him. The rest 
of his life was shadowed by the constant demands of creditors. 
Clark was appointed an Inffian commissioner after the war, and 
in 1786 he played a leading part in a treaty with the Shawnees. 
The same year he led an expedition against the ‘^Wabash confed- 
eracy,” his last military command. James Wilkenson, a traitor 
in the pay of Spain (unknown at that time), coveted Clark’s 
office of Indian commissioner and his military command, and 
deliberately set out to misrepresent him. Forged papers and 
testimonials were forwarded to Governor Randolph of Virginia 
charging Clark with constant drunkenness, militaiy incapacity, 
and a treasonable design of leading a military expedition down 
the Mississippi against Spain. Wilkenson was entirely successful; 
he was appointed Indian commissioner in Clark’s place, and the 
latter was relieved of his command. Disappointed at his country’s 
ingratitude, Clark spent the rest of his life near Louisville in 
retirement, dying on Feb. zj, 1818. Historical research in recent 
years has exposed Wilkenson’s perfidy, and emphasized the im- 
portance of Clark’s exploits. His most ardent supporters have 


even called him ”the Waddngton of the West.*’ 

BxBuooxAPZnr.-^The George Rogers Clark Papers, ed 

J. A. James, are contained in vol. viii axid ix of the lUmois Hisiorietd 
Cottections (Springfield, 1913 and 1936). Clark’s own narrative of 
his campaigns is published in The Coattvs of Old Vincennes (Indian- 
apolis, Z927), ed. M. M. Quaife. The heat biography is Temple 
Bodley’s George Rogers Clark: His JJfe and Pubik Services (Boston 
19^6). See also W. H. English. Conquest of the Country Hortk’-wesi 
of the River Ohio, 777^-17^3 (1896), and tiie Mississippi Valley tfu. 
torical Review for Sept. Z924; Frederick Palmer, Clark of the Ohio: 
A Life of George Rogers Clark (1939). 

CLARK, JOHN BATES (1847-1938), often called the 
dean of American economists, was bom in Providence, R.I., Jan. 
26, 1847. He was educated at Brown university, Amherst college, 
Heidelberg and Zurich, and became imbued with the ideas of the 
German historical school. Returning to America, he taught at 
Carlton, Smith and Amherst colleges, and finally at Columbia uni- 
versity (1895-1923). The first period of his economic thought, 
influenced by the historical school, culminated in The Philosophy 
of Wealth (1885). In “revolt,” as he said, “against the spirit of 
the old political economy,” he rejected competition as the rule of 
distributive justice. Nevertheless, he outlined independently an 
“effective utility” theory of competitive value resembling that of 
Jevons and the Austrian school somewhat earlier. 

A second period culminated in 1890 in his chief work, The^ 
Distribution of Wealth, marked by the rejection of the old catoi 
gories of production factors, but ultra “classical” in accepting, 
competitive price (which he called the “specific productivity” of 
agents) as the just rule of distribution. Despite some contem- 
porary protests, Clark’s views dominated economic theorizing in 
the United States for a generation, and left lasting effects in 
clearer conceptions of a “universal law of economic variation,” of 
a price “system,” and of the categories of productive agents. 

Clark’s later work is noteworthy for his original and practicable 
proposals for the correction of monopolistic abuses, presented in 
final form in The Control of Trusts (1912), but not yet fully 
realized in public policy. (F. A. F.) 

CLARK, JOSIAH LATIMER (1822-1898), English engi- 
neer and electrician, was bom on March 10, 1832, at Great Mar^ 
low, Bucks. In 1848 he became assistant engineer at the MiMini 
Straits bridge under his elder brother Edwin (1814-94), the in- 
ventor of the Clark hydraulic lift graving dock. Two years later, 
when his brother was appointed engineer to the Electric Tele- 
graph company, he again acted as his assistant, and subsequent 1> 
succeeded him as chief engineer. In 1854 he took out a patent 
“for conveying letters or parcels between places by the pressun* 
of air and vacuum,” and later was concerned in the const rucli(»n 
of a large pneumatic despatch tube between the general post office 
and Euston station, London. He also experimented on the propa- 
gation of the electric current in submarine cables, and in 1859 
he was a member of the committee which was appointed by the 
government to consider the numerous failures of submarine 
cable enterprises. Latimer Clark paid much attention to the sub- 
ject of electrical measurement, and besides designing various im- 
provements in method and apparatus and inventing the Clark 
standard cell, he took a leading part in the movement for the 
systematization of electrical standards, which was inaugurated by 
the paper which he and Sir C. T. Bright read on the question i 
before the British association in 1861. With Bright also he de- ; 
vised improvements in the insulation of submarine cables. He was 
a member of several firms engaged in laying submarine cables, m 
manufacturing electrical appliances, and in hydraulic engineering. 
He died in London on Oct. 30, 1898. 

Clark’s chief works are: Electrical Measurement (z868); and, 
with R. Sabine, Electfical Tables and Formulae for Operators t» 
Submarine Cables (i8^x). 

CLAJ^ THOMAS (1801-1867), Scottish chemist, was 
bom at Ayr on March 31, 1801, and died at Glasgow on Nov. 27. 
1867, He was professor of chemistry at Marischal college, Aber- 
deen, and is best known for his process for softening hard waters 
and his water tests, patented in 1841. ^ . 

CLARK. IVELLIAM (1770-1838), American soldier a^ 
explorer, the youngest brother of George Rogers Clark, was bo 
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in Catoline county, Va., but eariy removed to Kentucky. He 
entered tlie U.S. army as lieutenant of infantry in 1792, and served 
under Gen. Anthony Wayne against the Indians in 1794. In 1803- 
06, with Meriwether Lewis, he commanded the famous exploring 
e3q;)edition from St. Louis to the mouth of the Columbia river 
and return, the first expedition to cross the continent within the 
limits of the United States. He was territorial governor of Mis- 
souri from 1813 to 1820, and superintendent of Indian affairs at 
St. Louis from 1822 until his death in 1838. 

See iht Original Journals of ike Lewis and Clark Expedition 
(1905) » edited by R. G. Thwaites, the best of several editions of 
the leader’s journals; George Bird Grinneli, Trails of ike Pathfinders 
(1911); “William Clark's Toumal of General Wayne’s Campaign. 
1793-1794,” Mississippi VaUey Hist. Rev., vol. i. p. 413-443 (Cedar 
Rapids, Iowa, 19x4) ; and Floyd Duckworth Wddi, The Work of the 
Indian Agents ffi the Louisiana Purchase, sSop-^iBao (St Louis, Mo., 
1926). 

CLARKy WILIilAJA GSORGE (1821— 1878), English 
classical and Shakespearian scholar, was bom at Barford tTaII^ 
Darlington, in March 1821 and died at York on Nov. 6, 1878. In 
1853 Clark had taken orders, but left the church in 1870 after the 
passing of the Clerical Disabilities Act, of which he was one of 
the promoters. He established the Cambridge Journal of 
Philology, and co-operated with B. H. Kennedy and James Riddell 
in the production of the well-known Sabrinae Corolla. The work 
by which he is best known is the Cambridge Shakespeare (1863- 
b6), centaining a collation of early editions and selected emenda- 
tions, edited by him at first with John Glover and afterwards with 
\V. Aldis Wright. Gazpacho (1853) gives an account of his tour 
in Spain; his visits to Italy at the time of Garibaldi's insurrection, 
and to Poland during the insurrection of 1863, are described in 
Vacation Tourists, ed. F. Galton, i. and ill. 

See H. A. J. Munro in Journal of Philology (vlii., 1879) ; also 
notices by W. Aldis Wright in Academy (Nov. 23, 1878) ; R. Bum in 
Athenaeum (Nov. 26, 1878) ; The Times (Nov. 8, 1878) ; Notes and 
Queries, 5th series, x. (1878), p. 400. 

CLARKE, ADAM (i762?-z832), British Nonconformist di- 
vine, was bom at Moyb^, Co. Londonderry, Ireland, in 1760 or 
1762. He completed his education at Kingswood school and in 
1782 was appointed by Wesley minister to the Bradford (Wilt- 
shire) circuit. He was a great preacher, and was three times 
(t8o6, 1814, 2822) chosen to be president of the conference. He 
served twice on the London circuit, the second period being ex- 
tended considerably longer than the rule allowed, at the special 
request of the British and Foreign Bible Society, who had em- 
ployed him in the preparation of their Arabic Bible. He found 
time in his busy life to study Hebrew and other Oriental lan- 
Ruages, in order to qualify himself for the great work of his life, 
his Commentary on the Holy Scriptures (1810-26). In 1802 he 
published a Bibliographical Dictionary in six volumes, to which 
he afterwards added a supplement. He was selected by the 
Records Commission to re-edit Rymer's Foedera, a task which 
after ten years’ labour (i8oft-i8) he had to resign. He also wrote 
Memoirs of the Wesley Family (1823), and edited a large num- 
ber of religious works. He died in London on Aug. z6, 2832. 

His Miscellaneous Works were published in 2836, and a Life, by 
hk son J. B. B. Clarke, appeared in 2833. 

CLARKE, ALEXANDER ROSS (2828-2924), British 
geodesist, was bom in Sutherlandshire on Dec. 26, 2828. He 
studied at the Royal Military academy, Woolwich, and in 2847 
became a second^lieutenant in the Royal Engineers. In 2850 
Clarke was posted to the Ordnance Survey at Southampton, and 
except for a break between 2852-54 he remained there until he 
retired in 1882. 

When Clarke Joined the Ordnance Survey the observations on 
the Principal Triangulfltion had just been completed, and he had 
Ibe task of reducing and publishing the results. This was done 
® record time, and in 2858 appeared Account of the Observations 
Calculations of the Figure, Dimensions and Mean Specific 
Gravity of the Earth as Derived Therefrom. Clarke was inainly 
responsible for a good deal of similar work carried out in co- 
operation with Other countries. His work was remarkably accurate 
rapid, conside^ the laborious methods of calculation and 


reduction in use at the time. In a specially-designed room be 
tested and compared the standards of length used by other coun- 
tries and by the Colonies, publishing hb observations in Com- 
parison of the Standards of Length 0] England, France, Belgium^ 
Prussia, India and Australia (2866). 

Clarke gave an account of the observations which coxmected the 
English and French triangulations under the title of Extension of 
the TriangulaHon of Great Britain into France and Belgum 
(2863). He was the author of Abstracts of Spirit Levelling in 
England, Wales and Scotland (2861), Geodesy (2880), a stantod 
work on this subject, which has b^ translated into many lan- 
guages, and a number of papers in scientific journals. He was 
a member of many learned societies and was awarded the Royal 
Medal of the Royal Society in 2887. He had been made a Com* 
p^on of the Bath in 1870. In 2882 Clarke was ordered to hold 
himself ready for service in Mauritius and preferred to retire 
rather than sever his connection with the Ordnance Survey. He 
lived a secluded life until he died on Feb. 22, 2924. 

CLARKE, SIR ANDREW (2824-2902), British soldier 
and adminbtrator, son of Col. Andrew Clarke, of Co. Donegal, 
Ireland, governor of West Australb, was born at Southsea, Eng- 
land, on July 27, 2824, and educat^ at King’s school, Canter- 
bury. He entered the army in 2844 ee second-lieutenant in the 
Royal Engineers. He was appointed to his father's staff in West 
Australia, but was transferred to be A.D.C. and military secre- 
tary to the governor of Tasmania; and in 2847 be went to New 
Zealand to take part in the Maori War, and for some years served 
on Sir George Grey’s staff. He was then made surveyor-general 
in Victoria, took a prominent part in framing its new constitution, 
and held the office of minuter of public lands during the first 
administration (2855-57). From 2864-73 he was director of 
works for the navy, being responsible for great improvements in 
the naval arsenab and fortifications at home and abroad. In 2873 
he became governor of the Straits Settlements. From 2875-80 he 
was minuter of public works in India; and on hb return to Eng- 
land in 2882, he was first appointed commandant at Chatham 
and then inspector-general of fortifications (2882-86). He died 
on March 29, 2902. Both as a technical and strategical engineer 
and as an Imperial administrator Sir Andrew Claris was one of 
the ablest and most useful public servants of his time. 

CLARKE, SIR CASPAR PURDON (1846-2922), English 
art expert, was bom in London on Dec. 22, 2846, and educated 
privately at Sydenham and Boulogne. In 2862 he was trained as 
an architect in the art schools at South Kensington. In 2865 he 
entered the Office of Works, and in 2867 was attached to the 
works department of the South Kensington museum. He travelled 
extensively for the museum, purchasmg objects of art, and at the 
same time carried on hb profession as an architect. In 2883 he 
became keeper of the Indb museum at South Kensington, in 289a 
keeper of the art collections, in 2893 assbtant-director, and in 
2896 director. In 2905 he became ffirector of the Metropolitan 
Museum, New York, resigning in 29x0. He was knighted in 290a. 
He died in London on March 39, 2922. 

CLAEKE, CHARLES COIVDEN (z 787 * 2877 )> Eno^isih 
author and Shakespearian scholar, was bom at Enfield, Ikliddlesex, 
on Dec. 25, 1787. IBs father, John Clarke, was a schoolmaster, 
among whose pupils was John Keats. Charles Clarke taught 
Keats his letters, and encouraged his love of poetry. He knew 
Charles and Mary Lamb, and afterwards became acquainted with 
Shelley, Leigh Hunt, Coleridge and Hazlitt. Clarke became a 
music publi^er in p^nership with Alfred Novello, and married 
in 1828 his partner’s sister, Mary Victoria (2809-98), the eldnt 
daughter of Vincent Novello. In the year after her marriage Mrs. 
Cowden Clarke began her valuable Shakespeare conci^ance, 
which was eventually issued in z8 monthly parts (2844-45), and 
in volume form in 1845 as The Complete Concordance to Shakes^ 
peare, being a Verbal Index to all the Passages in the DramaHe 
Works of the Poet. This work superseded the Copious Index to 
. . . Shakespeare (2790) of Samuel Ayscough, and the Compiete 
Verbal Index . . . (1805-07) of Francis Twiss. Charles Cowden 
Clarke publidied xnany useful books, and edited the text for Joto 
Nichol’s edition of the British po^; but hb most Inmortani 
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work consisted of lectures delivered between 1834 and 1856 on 
Shakespeare and other literary subjects. Some of the more notable 
series were published, among them being Shakespeare*s Characters, 
chiefiy those subordinate (1863), and MolUre^s Characters (1865). 
In 185Q he published a volume of original poems, Carmina MM- 
tna. For some years after their marriage the Cowden Clarkes 
lived with the Novcllos in London. In 1849 Vincent Novello with 
his wife removed to Nice, where he was joined by the Clarkes in 
1856. After his death they lived at Genoa at the Villa Novello. 
They collaborated in The Shakespeare Key, unlocking the Treas- 
ures of his Style . . . (1879), and in an edition of Shakespeare 
for Messrs. Cassell, which was issued in weekly parts, and com- 
pleted in 1868. It was reissued in 1886 as CasselVs Illustrated 
Shakespeare, Charles Clarke died on March 13, 1877, at Genoa, 
and his wife survived him until Jan. 12, 1898. Among Mrs. 
Cowden Clarke's other works may be mentioned The Girlhood of 
Shakespeare*s Heroines (1850-52), and a translation of Berlioz's 
Treatise upon Modem Instrumentation and Orchestration (1856). 
' Sec Recollections of Writers (1898), a joint work by the Clarkes 
containing letters and reminiscences of their many liters^ friends; 
and Mary Cowden Clarke’s autobiography, My Long Life (1896). 
A charming scries of letters (1850-61), addressed by her to an 
Americin admirer of her work, Robert Balmanno, was edited by 
Anne Upton Ncttleton as Letters to an Enthusiast (Chicago, 1902). 

CLARKE, EDWARD DANIEL (1769-1822), EngHsh 
mineralogist and traveller, was bom at Willingdon, Sussex, on 
June 5, 1769, and educated at Tonbridge and Jesus college, Cam- 
bridge. In 1799-1803 he made an extended tour through the con- 
tinent of Europe and afterwards to Egypt and Palestine. After the 
capitulation of Alexandria, Clarke was of considerable use in 
securing for England the statues, sarcophagi, maps, manuscripts, 
etc., which had been collected by the French savants. He returned 
home by way of Athens, Constantinople, Rumelia, Austria, Ger- 
many and France. On arriving in England Clarke made important 
donations to Cambridge university, including a colossal statue of 
the Eleusinian Ceres. He received the livings of linriton and 
Yeldham and near the end of 1808 was appointed to the pro- 
fessorship of mineralogy in Cambridge, then first instituted. The 
mss. which he had collected in the course of his travels were sold 
to the Bodleian library. He was also appointed university librar- 
ian in 1S17 and was one of the founders of the Cambridge Philo- 
sophical Society in 1819. He died in London on March 9, 1822. 

The following is a list of his principal works: Testimony of Authors 
respecting the Colossal Statue of Ceres in the Public Library, Cam^- 
bridge (1801-3) ; The Tomb of Alexander, a Dissertation on the 
Sarcophagus brought from Alexandria, and now in the British Mu- 
seum (1S05) ; A Methodical Distribution of the Mineral Kingdom 
(Lewes, 1807) ; A Description of the Greek Marbles brought from the 
Shores of the Euxine Archipelago and Mediterranean and deposited 
in the University Library, Cambridge (1809) ; Travels in Various 
Countries of Europe, Asia and Africa (1810-19; and ed., 1811-23). 

See Rev. W. Otter, Life and Remains of E, D, Clarke (London, 
1824)- 

CLARKE, SIR EDWARD GEORGE (1841-193X), Eng- 
lish lawyer and politician, son of J. G. Clarke, of Moorgate street, 
London, was born on Feb. 15, 1841. In 1859 he became a writer 
in the India office, but resigned in the next year, and became a 
law reporter. He obtained a Tancred law scholarship in 1861, and 
was called to the bar at Lincoln’s Inn in 1864. He joined the 
home circuit, became Q.C. zSSo, and a bencher of Lincoln’s Inn 
in 1S82. He appeared, among other cases, as counsel for Patrick 
Staunton in the Penge murder case (1877) for Mrs. Bartlett 
(1886), for Sir W. Gordon-Cumming in hds slander action (in 
which Edward VII., then Prince of Wales, gave evidence), and for 
Dr. Jameson in 1896. He was knighted in z886. He was returned 
as Conservative member for Southwark at a by-election early in 
x88o, but failed to retain his seat at the general election which 
followed a month or two later; he found a seat at Plymouth, 
however, which he retained until 1900. He was solicitor-general 
in the Conservative administration of 1886-92, but declined office 
under the Unionist government of 1895 when the law officers of 
the crown were debarred from private practice. The most remark- 
able, perhaps, of his speeches in the House of Commons was his 
reply to Mr. Gladstone on the second reading of the Home Rule 
Bill in 1893. In 1899 he resigned his seat on the question of the 


government’s South African policy. At the general dection in 
1906 he was returned at the head of the poll for the city of Lon- 
don, but he offended a large section of his constituents by a speech 
against tariff reform in the House of Commons on March 12 
and shortly afterwards he resigned his seat on grounds of health! 
He retired from the bar in 1914 and died in X93X. 

He published a Treatise an the Law of Extradition (4th ed. 
1903), four volumes of his political and forensic speeches; The 
New Testament: The Authorised Version Corrected (19x3); 77ie 
Book of Psalms: the Prayer Book Version Corrected (1915); 
and his autobiography, The Story of My Life (1918). 

CLARKE, JAJMES EREEhCAN (1810-1888), American 
preacher and author, was bom in Hanover (N.H.) on April 4, 
1810. He graduated at Harvard college in 1829, and at the 
Harvard divinity school in 1833. He was then ordained as minister 
of a Unitarian congregation at Louisville (Ky.), and soon threw 
himself heart and soul into the national movement for the abo- 
lition of slavery, though he was never a “radical abolitionist.” In 
1839 returned to Boston, where he and his friends established 
(1841) the “Church of the Disciples,” which brought together a 
body of men and women active and eager in applying the Christian 
religion to the social problems of the day. Of this church he was 
the minister from 1841-50 and from 1854 until his death. He was 
also secretary of the Unitarian Association and in 1867-71 pro- 
fessor of natural religion and Christian doctrine at Harvard. From • 
1836-39 he was editor of the Western Messenger, a magazine 
which is now of value to collectors because it contains the earliest 
printed poems of Ralph Waldo Emerson, who was Clarke’s per- 
sonal friend. Most of Clarke’s earlier published writings were 
addressed to the immediate need of establishing a larger theory 
of religion than that espoused by people who were still trying to 
be Calvinists, people who maintained what a good American 
phrase calls “hard-shelled churches.” But it would be wrong to 
call his work controversial. In the great moral que.stions of his 
time he was a fearless and practical advocate of the broadest 
statement of human rights. He published but few verses, but at 
the bottom he was a poet. He was a diligent and accurate scholar, 
and among the books by which he is best known is one called Ten 
Great Religions (2 vols., 1871-83). Few Americans have done 
more than Clarke to give breadth to the published discussion of 
the subjects of literature, ethics and religious philosophy. Among 
his boo^ are Orthodoxy (1866) ; Every-Day Religion (1886) and 
Sermons on the Lord^s Prayer (1888). He died at Jamaica Plain 
(Mass.) on June 8, 1888. 

His Autobiography, Diary and Correspondence, edited by Edward 
Everett Hale, was publbhed in 1891. (£. E- H.) 

CLARO, JOHN MASON (1857-1925). U.S. paheon- 
tologist and geologist, was bom at Canandaigua, N.Y., on April 15, 
1857. He was educated at the C^andaigua academy, Amherst 
college and the University of Gottingen, Germany. On Jan. 1, 
1886, after several years of teaching, he became assistant to James 
Hall, whom he succeeded as state palaeontologist of New York in 
1898. In 1904 he became both state geologist and palaeontologist 
and director of the state museum. Under Bis direction it became 
the foremost museum of its type in the United States, with ex- 
tensive and novel exhibits, publications and research programs in 
geology, palaeontology, archaeology and several branches of bi- 
ology. 

Clarke began to collect Devonian fossils at the age of six, ana 
became the foremost U.S. authority on that geologic system. His 
studies embraced brachiopods, crustaceans and glass sponges, as 
well as Devonian faunas of North and South America and 
many, and Devonian formations and history of eastern United 
States and Canada. He also described some Silurian faunas, and 
with Rudolf Ruedemann was author of a two-volume work on 
euiypterids, or sea scorpions. Clarke died in Albany, N.Y., 
May 29, 1925. A bibliography of his 380 publications appears m 
the Bulletin of the Geological Society of America, vol. 37 > 

PP- 49-93 (1926). (M. A. F.; C. L. FbJ 

CLARXX, MARCUS ANDREW HISLOR (1846-18O1). 
Australian author, was bom in London on April 84 , 284°. 
died at Melbourne on Aug. 3, 1881. He emigrated about 1863 2 
Australia, where his uncle, James Langton Clarke, was a county 
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court Judge. He was et first a clerk in the Bank of Australasia, 
and then learned famdng at a station on the Wimmera river, Vic- 
toria. He was already writing stories for the Austr<Uian Maga- 
gine, when in 1867 he Joined the staff of the Melbourne Argus. 
He also became secretary (1872) to the trustees of the Melbourne 
public library, and later (1876) assisUnt librarian. He founded 
in 1868 the Yorick club, which soon numbered among its mem- 
bers the chief Australian men of letters. The most famous of his 
books is For the Term of his Natural Life (Melbourne, 1874), 
a powerful talc of an Australian penal settlement, which origi- 
nally appeared in serial form in a Melbourne paper. 

See The Marcus Clarke Memorial Volume (Melbourne, 1884), 
containing selections from his writings with a biography and list of 
works, edited by Hamilton Mackinnon. 

CLiOtKE, MARY ANNE (c. 1776-1852). mistress of 
Frederick, duke of York, second son of George III, married before 
shr was 18 a Mr. Clarke, a stonemason, whom she soon left. 
She became in 1803 the mistress of the duke of York, then 
commander in chief. The duke's promised allowance was not 
repularly paid, and to escape her financial difficulties Mrs. Clarke 
irailicked in her protector's position, receiving money from vari- 
ous promotion seekers, military, civil and even clerical, in return 
lor her promise to secure them the good services of the duke. 
The^e proceedings caused a public scandal and in 1809 Col. 
Weirdie, M.P., brought eight charges of abuse of military patron- 
api- iigiiinst the duke in the house of commons, and a committee 
oi inquir>* was appointed, before which Mrs. Clarke herself gave 
evidence. The duke of York was shown to have been aware of 
whriL was being done, but to have derived no pecuniary benefit 
himself. He resigned his appointment as commander in chief and 
iiiniinated his connection with Mrs. Clarke, who subsequently 
olitained from him a considerable sum in cash and a pension as 
:lie price for withholding the publication of his numerous letters 
1(1 hi*r. 

Mrft. Clarke died at Boulogne on June 21, 1852. 

Sre Elizabeth Taylor, Authentic Memoirs of Mrs. Clarke (1809); 
W i'liirke, “Life of Mrs. M. A. Clarke," in the Annual Register, vol. 

li. p ^1. 

CLARKE, SAMUEL (1675-1729), English philosopher and 
.son of Edw'ard Clarke, an alderman, who for several years 
a:i= parliamentaiy representative of the city of Norwich, was 
l orn fin Ort. 11, 1675, and educated at the free school of Norwich 
inti Jt Caius college, Cambridge. The philosophy of Descartes 
iht* reigning system at the university; Clarke, however, mas- 
tired the new system of Newton, and contributed to its extension 
in publishing in 1697 a Latin version of the Traiti de physique 
01 J.u qiies Rohault, which was used as a textbook till supplanted 
by the treatises of Newton himself. 

Having taken holy orders, he became chaplain to John Moore 
<1^46 -1714), bishop of Norwich, who later presented him to the 
rouory’ of Drayton near Norwich. He sub.scquently became 
rhajilain in ordinary to Queen Anne, who in 1709 presented him 
tij the rectory of St. James, Westminster, in which year he became 
dfictor of divinity. As Boyle lecturer, he dealt in 1704 with the 
jind Attributes of God, and in 1705 with the Evidences of 
yainrul and Revealed Religion. These lectures, first printed sepa- 
rairlv, were afterward ptiblished together under the title of A Dm- 
Concerning the Being and Attributes of God, the Obliga^ 
tions of Natural Religion, and the Truth and Certainty of the 
C hristian Revelation, in Opposition to Hobbes, Spinoza, the Au- 
thor of the Oracles of Reason, and Other Denier s of Natural and 
R-cveded Religion. During 1712 he published his celebrated 
treatise on The Scripture Doctrine of the Trinity. It is divided 
three parts. The first contains a collection and exegesis of 
the texts in the New Testament relating to the doctrine of the 
Trinity ; in the second the doctrine is set forth at large, and ex- 
plained in particular and distinct propositions; and in the third the 
prinrifial passages in the liturgy of the Church of England re- 
lating to the doctrine of the Trinity arc considered. TWs book 
“Jvolvcd Clarke in some trouble in the Convocation, which sub- 
sequently blew over. . . , . * 

In 1715 1716 he had a discussion with Leibniz relative to 

principles of natural philosophy and religion, which was at 


length cut diort by the death of his antagonist. A collection of 
the papers which passed between them was published in 17x7 (c/. 
G. V. Leory, Die philos. Probleme in dem Briefwechsel Leibniz 
und Clarke, Giessen, 1893). 

Clarke died on May 17, 1729. 

See W. Whiston, Historical Memoirs, and the preface by Benjamin 
Hoadly to Clarke^s Works (1738-42}. 

CLARKE} THOIAAS SHIELDS (1860—1920), U.S. artist, 
was bom in Pittsburgh, Pa., on April 25, 1860, and graduated 
at Princeton in 1882. He was a pupil of the Art Students* 
league, New York, and of the ficole dcs Beaux Arts, Paris, 
under J. L. G6r6me; later he entered the atelier of Dagnan- 
Bouveret, and, becoming interested in sculpture, worked for a 
while under Henri M. Chapu. As a sculptor, he received a medal 
of honour in Madrid for his “The Cider Press," now in Golden 
Gate park, San Francisco, Calif., and he made four caryatids 
of “The Seasons'* for the appellate courthouse. New York. He 
designed an “Alma Mater" for Princeton university, and a model 
is in the library. Among his paintings are his “Night Market in 
Morocco" (Philadelphia Art club), for which he received a medal 
at the Litemational exposition in Berlin in 1891, and his “A 
Fool's Fool," exhibited at the Salon in 1887 and now in the col- 
lection of the Pennsylvania Academy of Fine Arts, Philadelphia. 
He died in New York city on Nov. 15, 1920. 

CLARKSBURG} a city in the heart of the coal, oil and gas 
fields of West Virginia, U.S., on the West Fork river at the 
mouth of Elk creek; the county seat of Harrison county. It is on 
Federal highways 19 and 50, and is served by the Baltimore and 
Ohio Railroad. 

The population was 32,014 in 1950 and 30,579 in 1940 by the 
federal census. The city lies on a plain 1,100 ft. above sea level 
surrounded by beautiful hills, in a rich agricultural and grazing, as 
well as mining, region. It has a large wholesale and retail trade. 

Coal, natural gas and electric power are available for industrial 
uses, and the city has numerous manufactures including glass, 
china ware, carbon electrodes, zinc boxes, crates, caskets, brick, 
tile, machinery, evaporated milk and other manufactures. 

Clarksburg w'as .settled in 1765, and was incorporated in 1785 
by the general assembly of Virginia. It was named after George 
Rogers Clark. In x 91 7 the towns of Broad Oaks, Stealey Heights, 
Adamstoii and North View and several adjoining districts were 
consolidated with the old city of Clarksburg, which in 1910 had a 
population of 9,201. 

A new charter was adopted in 1921, establishing a council- 
manager form of government. 

In the next five years contagious diseases were practically 
eliminated, infant mortality was reduced far below the average 
for the country, a municipal playground system was developed, 
loss by fire was cut to a very low figure, public improvements cost- 
ing $1,200,000 were made and the city debt was reduced by 
more than $500,000. The bonded indebtedness of the city of 
Clarksburg in 1950 was $396,000. 

Clarksburg was the birthplace of “Stonewall" Jackson, of 
Nathan Goff and of John W. Davis. 

CLARKSDALE} a city of northwestern Mississippi, U.S., 
on federal highways 61 and 49, 75 mi. S.W. of Memphis; the 
county seat of Coahoma county. It is served by the Illinois 
Central railway. The population was 16,539 In 1950 and I2,t68 
in 1940 by the federal census. It is an important cotton market 
and has cottonseed-oil and lumber mills and other factories. 

The city was founded about 1830, and was first incoiporated in 
1882. 

CLARKSON} THOMAS (1760-1846), English antislaveiy 
agitator, was bom on March 28, 1760, in Wisbech, Cambs., the 
son of a schoolmaster. He was educated at St. Paul's school and 
St. John's college, Cambridge. Clarkson was first drawn to the 
subject of slavery by reading Benezet’s Historical Survey of New 
Guinea (for a prize essay in 1785) on the question set by the vice- 
chancellor of the university: “Is it right to make men slaves 
against their will?" The English translation of the Latin of this 
prize essay, published in 1786, brought him into touch with 
liam Dillwyn, Joseph Wood and Gmville Sharp, and soon a onm« 
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raittee of 13 was formed to do all that was possible to effect the 
abolition of the slave trade. Meanwhile Clarkson gained the 
sympathy of Wilberforce, Whitbread, Pitt, Grenville, Fox and 
Burke, and spent his days in travelling from port to port, gaining 
a mass of evidence which was partly embodied in his Summary 
View of the Slave Trader and the Probable Consequences of Its 
Abolition. In May 1788 Pitt introduced a parliamentary discus- 
sion on the subject, and Sir W. Dolben brought forward a bill, 
which was passed in the house of commons on June 18, provid- 
ing that the number of slaves carried in a vessel should be propor- 
tional to its tonnage. In the same year, Clarkson published an 
Essay on the Impolicy of the Slave Trade, but could get only 
nine men, personally acquainted with the facts of the trade, to 
promise to appear before the privy council. Wilberforce and 
the committee, however, had obtained other witnesses, and in 
May 1789 the former led a debate on the subject in the house 
of commons, in which he was seconded by Burke and supported 
by Pitt and Fox. 

At the outbreak of the French Revolution, Clarkson hoped 
that the French would sweep away slavery with other abuses; but 
the hope was vain, and after six months in Paris during which 
he enlisted the sympathies of Nccker, Mirabeau and the marquis 
de la Fiiyette, he returned to England and to his laborious search 
for further witnesses of the slave traffic. After his health gave 
way in 1794, Clarkson laid aside active work for writing, pub- 
lishing in 1806 Portraiture of Quakerism, and, two years later, 
the History of the Rise, Progress and Accomplishment of the 
Abolition of the Slave Trade by the Brit. Parliament. The bill 
for the abolition had become law in 1807, and finally, in 1815, 
British diplomacy secured the condemnation of the trade by the 
other Great Powers. When the question of practical measures 
for its abolition was unsuccessfully discussed at the Congress of 
Aix-la-Chapelle in 1818, Clarkson personally presented an address 
to the emperor Alexander I, who communicated it to the sover- 
eigns of Austria and Prussia. In 1823 the Anti-Slavery society 
was formed with Clarkson as its vice-president. 

From this date until his death at Ipswich on Sept. 26, 1846, 
his chief works were Thoughts on the Necessity for Improving 
the Condition of the Slaves in the British Colonies (T823) and 
American Slavery (1845). His Memoirs of William Penn had 
appeared in 1813. 

See T. Elmes, Thomas Clarkson (1854). 

CLARKSVILLE, a city of northern Tennessee, U.S., on the 
Cumberland river at tbe mouth of the Red river, 42 mi. N.W. of 
Nashville; the county seat of Montgomery county. It is on fed- 
eral highways 41A and 79, and is served by the Louisville and 
Nashville and the Tennessee Central railways and by river steam- 
ers. Pop. (1950) 16,246; (1940) 1I1831 by the federal census. 
It is in a region of scenic beauty, at the centre of the dark tobacco 
belt. It has a large trade in both leaf and manufactured tobacco, 
purebred livestock and dairy products. There are flour mills, a 
snuff factory, mechanical rubber goods plant and other industries. 
Clarksville was settled in 1780, was named after Gen. George 
Rogers Clark and was chartered as a city in 1820. Dunbar’s cave, 
an interesting cavern, is 3 mi. from the city. 

CLASS. Class designates an aggregate of persons, within a 
society, possessing approximately the same status. The class sys- 
tem, or the system of stratification of a society, is the system of 
classes in their internal and external relationships. The class 
system is not identical with the sytem of power, i.e., with the 
network of relationships in which behaviour is influenced by com- 
mands and coercion. It is not identical with the property system, 
in which the use of physical objects and their resultant beneflts 
is reserved to those having specific qualifications (property 
rights). The class system is not identical with the occupational 
system. The class system is the set of relationships constituted 
by the granting of deference to individuals, roles and institutions 
in the light of their place in the systems of power, property, occu- 
pation, etc. 

Deference is an action of respect or honour, associated with the 
feeling of equality or inferiority. By logical extension, sentiments 
of disrespect or disesteem, feelings of contempt and superiority, 


are also comprehended in the conception of deference. Deference 
is an act of implied judgment of the worth and dignity of a person 
office or institution, made in the light of a scale of values. Defer- 
ence is simultaneously an act of judgment regarding t^ person 
judged and the person judging. 

Deference is expressed in ceremonial actions symbolising senti- 
ments of respect or inferiority; it is also expressed in etiquette 
in actions granting precedence and in modes of verbal address and 
of verbal reference. It is expressed in titles and in the award of 
medals and insignia of rank. These are the **pure” expressions of 
deference. Deference, which is the acknowledgment of status 
also works conjointly with the systems of power and of property! 
The readiness to obey or utter commands, the completeness of 
obedience and the extreme of imperiousness are very much af- 
fected by the sentiments of deference of the persons involved. The 
person who is very deferential toward his officer, his employer, 
his supervisor, etc., will more readily carry out his official supe- 
rior’s command than the person who feds little deference toward 
his official superiors and who has at the same time great self- 
esteem. 

Bases of Class. — ^The deference which defines class position 
is granted to persons, offices and institutions in accordance wit^h 
the deferring person’s perception, which may be erroneous aiid 
which is almost always fragmentary and vague, of the characteri^ 
tics of the person, office or institution being judged. A roan i^ 
judged in accordance with the judging person’s perception of his 
income and wealth, his occupation, his level of achievement within 
his occupation, his .standard of living (including the location of his 
residence), his ethnic characteristics, his kinship connections, his 
educational level, his relationships to the main centres of the exer- 
cise of power in the society as a whole and in his particular in- 
stitutions, such as business firms, churches, universities, armirs, 
governmental departments, etc., and his associates, formal and in- 
formal. (His wife and children are usually granted deference cor- 
responding to his status.) These various characteristics are not 
always evaluated in the same way in all societies. For example, 
in the United States the significance of kinship connection is less 
important than it is in China or Great Britain in affecting a per- 
son’s social status {i.e., the rank which is accorded to him by the 
deference judgment of the members of the society). Similarly, 
ethnic characteristics are more important in the United States than 
they are in France or Brazil, although they were diminishing in 
their significance in the United States at mid-2oth century. Edu- 
cation has less significance as a basis of discrimination in the 
United States than it has in Germany, the Netherlands or Sweden. 
Occupation is probably less important as a basis of deference in 
the United States than it is in Germany, and it has continued to 
decline in the 20th century. 

Within each category (a.g., occupation), variations occur in the 
rankings which result from the feelings and judgments of defer- 
ence. Scientists, for example, have moved up considerably on the 
scale in western countries, while the clergy has been wdergoing a 
gradual decline over several hundred years. The military profes- 
sion rose in the deference hierarchy in the United States after 
1940, as it does everywhere when the society is militarily en- 
dwgered. 

The judgment which underlies the act of deference is a synthetic 
judgment which assesses simultaneously a large number of relevant 
characteristics. A process similar to that of averaging occurs. 
Hence, a very wealthy man who keeps low company and who^ 
occupation is disreputable might rank lower in most peoples 
opinion than a less wealthy person whose occupation is wos 
estimable and who is an intimate of the great and worthy, in ® 
society which regards the kinship bond as one of the primary tics» 
close blood relationship to a great person might compensate for 
moderate income and a mediocre professiimal accomplishment 
setting one person above another who is wealthier and more su - 
cessful but who has no eminent ancestors, .... ; 

Class Syttem^The class system is an imperfect ! 

of innumerable individual acts of deference, both »i ' 

“mixed” with elements of the occiqiational, ptoperty and pou 
systems. The class system might be ektremdly inequahtatian, 
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in the snte-beUum South, or It might be hic^ly equalitaiian, as in 
modem Norway. The members of the society might classify 
themselves and each other into a set of status classes which shade 
off into one another, or the classes might be sharply defined and 
distinguished from one another. 

In an inequaliUrian society, the acts of deference will express 
sentiments of great inferiority or superiority. The deference of 
the lower classes will be full of self-abasement before the superiors, 
and the latter will treat the former as barely human. European 
feudal society was like this. In contrast, there can be societies 
with a much higher degree of equalitarianism, in which the highest 
and the lowest both feel themselves to be part of a common com- 
munity or humanity and in which accordingly there are not such 
sentiments of profound and far-reaching superiority and inferior- 
ity. Few persons in these societies feel themselves to be very 
much better or worse than anyone else. The modem western 
countries, and above all those societies which grew up on the fron- 
tiers without an inheritance of an elaborate inequalitarian class 
structure — namely, Canada, the United States, Australia and New 
Zealand — ^tend in this direction. 

Although logically it is possible for any number of classes to 
be formed in a given society, once individuals of approximately 
similar status are grouped into classes, this does not. in fact, hap- 
Ijcn. There is a tendency for the society or its parts to act as 
if there were relatively few classes. Such classes as are recognized 
are not, of course, internally homogeneous, and persons within 
them make many distinctions which are not seen or acknowledged 
by those who are not in intimate contact with them. They are 
moreover practically never defined in the minds of most of those 
who refer to them. Persons who arc especially “conscious” or 
sensitive about their own social status will try to define quite 
precisely the boundaries separating, among the persons with whom 
they conic into face-to-face contact, those with whom they will as- 
sociate and those with whom they will not associate on the grounds 
of their class status. Such “status-sensitive” persons arc in most 
societies in varying but almost always small minorities, and even 
they d<j not have precise conceptions of the boundaries between 
cl:tsse.s other than those adjacent to their own class. Most of 
the class system is rather dimly differentiated in the minds of their 
members. Thus, the status judgment Is not a precise judgment; it 
is only vague and approximate, in terms of higher and lower. 

boundaries are more precise in societies with an official system 
of stratification (i.e., a titled nobility, a system of “estates” and a 
body of sumptuary legislation designed to demarcate class bound- 
aries) and with relatively undeveloped mercantile, administrative 
and professional middle classes (like France in the 17th century 
or Ru.ssia before 19x7). Even in such societies, however, the offi- 
cial stratification system covers in a differentiated manner only a 
small proportion of the social hierarchy. For the rest of the so- 
ciety, although retaining significance, it is too undifferentiated to 
sulfire. In consequence, a further system of stratification of the 
t>’pe discussed in the preceding paragraph emerges spontaneously. 

The sharpness of the boundaries of status groups is at its height 
in a caste system, because endogamy is a requirement there to 
an extent unatiained in other types of stratification systems. 
There is of course a tendency for all status groups to be endoga- 
n»oiis, but where personal affection is accorded some sway and 
where other considerations, such as personal beauty and personal 
*nerit, enjoy relative autonomy in competition with status con- 
siderations in the selection of marriage partners, this endogamy 
is always far from complete. In the ca^e system, however, en- 
dogamy reaches its highest level ; in consequence, the inheritance of 
occupations in a stetic economic system and the strength of kinship 
ties add their force to already powerful status sentiments. 

Jn all large societies, and particularly in those undergoing a 
*woderate rate of change creating new roles, a considerable amount 
of upward mobility and some downward mobility are inevitable, 
ft is especially pronounced in societies in which there arc special 
jostitutional arrangements for training and selection and for the 
inculcation of standards of judgment which accord a high vdue to 
Joiproved class status. This tends to raise problems relating to 
^iuis to higher status on the part of the recently ascended and 


denial of these claims by those with whom the recently risen per- 
sons seek to associate as a confirmation of their higher status. 
The denial of claims to deference of the “parvenu,” because he is 
too new, or too crude, or too rich, or too contaminated with for- 
eign connections or for whatever reasons, is a fertile source of 
alienation in society and a powerful factor in the promotion of 
change. 

This phenomenon brings to the fore another property of the 
status system which merits mention. The discussion hitherto has 
proceeded as if there were, vagueness notwithstanding, a con- 
sensus in every society regarding the criteria for the granting of 
status as well as consensus in the assignment of the status of 
particular persons and institutions. This is not so. There is some 
disagreement and a great deal of sheer unconnectedness in the 
sUtus judgments of all large societies. The groups which enjoy 
higher status positions in their own eyes and in the eyes of those 
adjacent to them will usually have a stronger view of their claims 
and merits than will those groups that feel themselves to be in- 
ferior. The lower classes, while acknowledging the superiority 
of their “betters,” do so with reluctance and ambivalence. And 
in some instances some of the members of the.se clas.ses deny 
outrightly that superiority. Ethically radical and politically revo- 
lutionary attitudes constitute the extreme form of denial of the 
claims of the “superior” to their superior status. 

The human mind finds inferiority hard to accept in unadul- 
terated doses, and some persons find it harder to take than others. 
In the lower and middle classes there is often a tendency to deny 
the validity of the criteria by which the upper classes have en- 
joyed their superior status. For example, in 18th-century France 
there was a widespread denial by the mercantile and professional 
classes of the legitimacy of kinship connections and of heredity 
as a basis for deference, while they praised the criteria of oc- 
cupational proficiency and personal merit such as honesty, dili- 
gence and intelligence. (This outlook was expressed in the Dee^ 
iaration of the Rights of Man and Citizen, which declared 
“careers open to talent”). Ambivalence and resentment are 
widespread without, however, going so far as revolution — ^and 
even revolutionaries cannot completely expunge from their minds 
all the status criteria of the society they are revolting against, as 
is shown by the re-establishment of many of the prerevolutionary 
status patterns in the Soviet Union, lliose whom the prevailing 
system of evaluation relegates to a lower status, even while shar- 
ing and acknowledging that status, simultaneously resent and deny 
it. The proportions of acknowledgment and denial vary among 
individuals and among societies, but it is safe to assert that it 
practically never approximates either extreme in any large society. 

The imperfection in the integration of the class system is 
furthered by the limited range of attention and interest of a large 
proportion of the population. As a result, they do not participate 
as much in the larger class system as they do in their local class 
subsystem, comprising largely the persons with whom they have 
face-to-face contact. Only occasionally do they respond explicitly 
to the larger class system, and then they might do so dissensually. 

Status Sjrstem and Social OrganizatioA. — The conflict of 
classes is a reality of all large societies and cannot be eliminated. 
It is inevitable for the reasons given in the foregoing section. The 
lowly status is injurious to the sense of dignity of many persons, 
especially when it is reinforced by resentment against authority, 
however legitimate, and the desire for goods and services wht^ 
cannot be acquired on the basis of income earned through the sale 
of services or goods in the market. The modem labour unions 
and employer’s associations are responses to these facts. But even 
in societies in which labour unions are either not allowed or aie 
shorn of the functions which they have developed in free societies, 
the conflict of classes persists, though it must operate though 
other institutions or even surreptitiously. 

The conflict of classes is not always of constant intensity. It 
varies among societies and periods, and even at any one time in 
a given society only an extremely small proportion of the 
tion will be much absorbed by the class conflict in its moie active 
and organized form. (In the Bolshevik Revolution in St PdtMh 
burg, only a few thousand persons were actively engaged.) liudi 



768B (XASS DAY— CLASSICAL EDUCATION 


of the population participates by assent, a much smaller number 
participates by the payment of dues to organizations which prom- 
ise to bring advantages to the class or some sector of it, and a far 
smaller number plays an active part in the organization. (It has 
been said that in Great Britain only xo% of those who vote for 
the Labour party belong to the party; of those who belong, only 
10% ever come to meetings; and of those who come to- meetings 
only To% take an active part in party affairs, even of the most 
humble and occasional sort.) Thus what the Marxists call “class 
consciousness,’* which would be more precisely called “aggres- 
sively alienated class identification,” is a rather uncommon phe- 
nomenon, even in modern industrial societies. Normal class 
conflict is fully compatible with a high degree of responsible 
citizenship and a considerable measure of social order. 

Sentiments concerning class status and the individual’s identi- 
fication of himself in terms of a particular class status do, how- 
ever, short of aggressively alienated class identifications, play a 
very i)ermeative role in social life. Within the family, they affect 
parents’ hopes for their children’s future careers, spouses, friends 
and associates. They influence the extent to which a parent will 
exert himself to improve his economic lot so that the family will 
not only have more conveniences and amenities but so that it can 
also enjoy a higher status. It influences in large part the mother’s 
decisions in the domestic economy and in the expenditure of in- 
come on various t3^s of household articles. It affects the choice 
of place of residence and the choice of friends and associates. It 
is seldom the exclusive factor in such choices, but it is also seldom 
entirely absent. 

F*ace-to-face relationships are of particular significance in the 
stratification system. It is in such relationships that individuals 
perceive their own status in the judgments of others. It is in 
such relationships that they can exhibit their own claims to the 
deference of others by acting, speaking and dressing in a certain 
manner. This is the reason why more ^criminating and sensitive 
judgments are rendered about the nearby social environment than 
about those sectors of the society which are more remote. Yet 
considerations of class status do not overwhelm all other con- 
siderations in face-to-face relationships. The more human beings 
see of each other, the more they respond to each other as persons. 
They judge each other as |)ersons worthy of being liked or dis- 
liked, of being loved or hated. Relationships which commence 
with status considerations foremost often develop into relation- 
ships in which personal affection or dislike becomes preponderant. 
Because personal relationships tend to begin in a situation of 
homogeneity in class status, friendships and marriages tend to fall 
within narrow ranges in class status. To the extent that they do 
not, they bring the classes rather closer together. 

Face-to-face relationships, whether status or personal elements 
preponderate, play an important role in the status system as a 
whole. For those who are in the lower part of the status system, 
face-to-face relationships, usually with persons of approximately 
similar status, reduce the danger of denial of their status dignity 
out of resentment or contempt by those who are respectively 
lower or higher; while for those at the top of the status hierarchy, 
the tendency for like to associate with like confirms self-esteem 
and diminishes the danger of direct denial. 

Thus, through the individual’s sense of civic membership and 
his belief in its justice and through his face-to-face relationships 
and his limited focus of attention, inequalities in class status, 
which are an inevitability of large, differentiated societies, are 
rendered more tolerable to the sense of individual dignity. There- 
with, his society is maintained in a state of equilibrium, 

Bxbuookaphy. — ^Max Weber, The Theory of Social and Economic 
Organkation, pp. 390-395 (London, New York, 1947) ; Max Weber, 
Essays in Sociology, pp. 180-195 (New York, London, 1946) ; Joseph 
Schumpeter, Imperialism and Social Classes (New York, Oxford, 1951) ; 
H. Gol^amer and £. Sbils, **Types of Power and Status,” American 
Journal of Sociology, vol. xlv, pp. 171-182 (i939); Talcott Parsons, 
Essays in Sociological Theory, rev. ed., pp. 386-439 (Glencoe, 111 ., 
1954)! W. Uoyd Warner and P. S. Lunt, The SotM Life of a 
Modem Community (New Haven, Oxford, 1941) ; D. V. Glass (ed.), 
Social MobOUy in Britain (London, xo 54 )* (S* A. Ss.) 

CLASS DAY* in American hign schools, colleges and univer- 
sities a day on which the members of the senior or graduating class 


celebrate the completion of their courses. The ceieniony 
take the form of a literary program involving the reading of the 
class history or the class poem, the delivery of the daas oration or 
the presentation of the class play; it may include, too, tl^ lAsait. 
ing of the class ivy or the class tree or the burning of books in 
a huge bonfire to signify liberation from classroom routine 
Formal presentation of a memorial gift to alma mater, athletic 
contests, campus singing, recqitions, banquets and other forms 
of entertainment reflecting the traditions of the institution may 
also characterize the event. 

CLASSICAL EDUCATION. In the universities of Great 
Britain archaeology, anthropology, numismatics, epigraphy, psy. 
chology, philology and geography are recognized as essential to the 
classical scholar who would understand and describe clearly condi- 
tions of life in the ancient civilizations. Western Europe has 
learned to realize the measure of its debt to Greece and to estimate 
the nature of the legacy It has received from imperial Rome. The 
precision of classical Uterature leads to a sense of proportion, a 
standard of values, a respect for the truth of words and accuracy 
of thought. In the principal secondary schools classical studies are 
not losing ground (see PuBuc Schools). As lustorical links exist 
with university foundations, the great public schools conserve the 
best traditions of classical scholarship. In the ordinary secondary 
schools Latin is taught as one of several competing subjects. Of. 
methods in use the following is one of the most interesting and' 
most original. 

The Direct Method. — ^The direct method of teaching foreign 
languages aims at connecting the foreign word, phrase or sentence 
directly with a thing, act or thought, without the intervention of 
English. When a certain number of words have been learned, new 
ones are explained by a paraphrase in the same language; and 
in the final stage, the literature is read and discussed in the 
original. 

A working system has been devised by which this method can 
be applied to Latin and Greek. Time is saved, because the whole 
lesson is taken up with the language; attention is kept, because 
the language used is real to us instead of artificial; understanding 
is easy, because what we do or see explains what is said. In 
proportion as we exclude English words from our minds, we come 
to think in the language, and a feeling for its idioms and turns 
of speech is soon developed. Since the vocabulary used is simple 
and deals with everyday and familiar life, the attention can be 
exercised on the peculiar inflections which distinguish the ancient 
languages. Grammar is learned after use, not before, and is there- 
fore less irksome. Short exercises are us^, to illustrate grammar; 
they do no harm if they come in their proper place (after use) and 
in due proportion. With the reading book, from the very first all 
is read aloud and explained in the same language, the explanations 
being written and learned. English is never used unless it cannot 
be helped. When the pupils are fit to read an author, they know 
enough to dispense with English. Formal translation from Eng- 
lish mto Latin or Gredi, the most difficult of all exercises, is re- 
served for the last two years of school life. Whoever does not 
understand must ask. No one is blamed for not understanding; 
all are blamed for not asking. 

In the reading lesson every line of the matter is read aloud; 
and very often the mere manner of reading shows whether^ 
text has been understood, and if it has not» it can ht explains 
simply by correct reading. By reading the memory is filled, 
ear is taught, the taste is trained; the language, in short, is learned 
in the most effective way. So much so that verses of all sorts, 
lyrics included, ate written with ease by unitation. But the 
merit of this method lies in its effect on the learner. From the 
first stage to the last, the learners are willing to learn and happy 
in learning. (C. Br.; W. H. D. R ) 

The Unite 4 Statesi.— Classical education in the Umted Stata 
b^an with the founding of Harvard college and the Boston 
school in about 1638. Following the Engliah modd (pitmabiy 
Cambridge) the only requirement for entrance Harvw ^ 
the ability to read and sp^ Latin, and some knowledge of Grew 

forms, and this was also the aim of the Latmachool. 

were in Latin, the curriculum consisted almost wholly of ve 
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Ijassies and studente wm taquiied to speak Latin on .the campus. 
The subsequent progress of elassical education has been divided 
roughly into thm periods: the pre-revolutionary period, the 
period to the close of the Civil War, and the modem period. 

During the first period admission requirements remained much 
the same, as at Harvard, even arithmetic was not required until 
1693, and then not universally. In the colleges the classics re- 
mained supreme, although arithmetic, geography and anatomy 
were included in the curriculum of William and Mary in 1693, 
and physics in that of Yale in 1701. Also the forerunner of the 
University of Pennsylvania, under the influence of Benjamin 
Franklin, made comdderable provision for science, and an impres- 
sive programme in science and history was announced by 
Columbia in 1754 * which, however, was not adhered to. 

The middle period was one of great educational expansion. 
Many new colleges and secondary schools were founded, and the 
States began to make provision for higher public education in the 
State universities. Public hi^ schools also began to multiply. 
The curricula of the colleges were greatly extended, and the ap- 
pearance of new subjects in the requirements for entrance in- 
volved provision for them in the fitting schools. At first Greek 
and Latin, later Latin alone, were obligatory on all candidates for 
degrees, and while in some academies, notably those for girls, and 
in the State universities, the tendency was to greater freedom, still 
the general tone of education was cultural, interpreted as classical. 

The modem period has been one of revolution, both in ideals 
and practices. TTie carrying out of the theory of universal educa- 
tion, and the rapid growth of industrialism demanded greater pro- 
vision for vocational and scientific training. The public high 
schools still clung closely to the classical tradition but they showed 
the new influence in the great broadening of their curriculum. 
Where this was not done, vocational and trade schools discarded 
the classics for a more immediately practical training. In higher 
education, either separate scientific and technical schools were 
established, or increased provision was made for science in the 
colleges and universities, and modem languages and the social 
sciences vied with the natural sciences in pressing their claims. 

Room for the new subjects could only be obtained at the ex- 
pense of the classics. The first to be seriously affected was Greek, 
which, though vigorously defended, had by 1928 been eliminated 
almost entirely from the curriculum of the secondary schools, and 
was studied by very few undergraduates in college. Latin also was 
severely curtailed and at one time seemed likely to go the way of 
Greek. Since the World War, however, there has been some reac- 
tion in favour of Latin in the colleges and it has continued to hold 
a large place in the schools, partly because it is still an important 
requirement for entrance to college. It was estimated that over 
1,000,000 pupils were studying Latin in the schools in 1928. It is 
not, however, the Latin of former days. Under the attacks of the 
new p.sychology and the advocates of practical studies the tcadi- 
ing of Latin, which formerly had been largely a mechanical prepa- 
ration for entrance examinations, has now been adapted rather to 
the immediate needs of the pupils studying it. In 1920 the general 
education board arranged with the American Classical League to 
conduct an investigation of the classics (chiefly Latin) in the sec- 
ondary schools. In the report, published in 1924, the aims of the 
teaching of Latin vrere set forth as follows: to read and under- 
stiind Latin ; to increase the pupil’s ability to understand the Latin 
clement in Englisb, and to read, speak and write English; to dc- 
vel(»p historical a nd cultural background, correct mental habits 
“^d right attitudes towards social situations; to increase the abiUty 
lo leam foreign languages; and to give an elementary knowledge 
of the principles of language structure. In the furtherance of these 
dins extensive recommendations were made as to curriculum and 
•nethod of teaching. These have been very widely adopted and 
^ text-books are rapidly being reconstructed to carry thra 0^. 
As a result the outlook is bri^t for continued support of Latin, 
particularly in the secondary schods, as an important clOT^t m 
A*J|erican education. . . (G. L.) 

France^In France during the greater part of the 19th cen- 
the position of chssioi in secondary schools was supreme 
alone led to the baccalaureate:— sole entrance to the uni- 


versities and the liberal profesrions. Towards the end of the 
century, a strong movement in favour of modem languages and 
sci^ce arose. In 1898 a parliamentary committee was appointed 
to inquire into the subject. They reported in 1899, it was 
not till 1902 that their conclusions were embodied in the estab- 
lishment of four alternative courses, a full classical, a Latin- 
modern languages, a Latin-science and a purely modem course, 
all of which led to the university. These courses remained un- 
changed for nearly 20 years, and during that period the classical 
candidates for the baccalaureate, who in 1904 numbered 3,337, 
fell to 2,775 1934. The Latin-modern rose from 1,217 to 5,964, 

the Latin-science from 2,229 to 5,241 and the science-modem 
languages from 2,742 to 5,241. Thus, while Greek declined, the 
students taking Latin increased more than twofold and amounted 
to over 70% of the candidates. 

The World War brought its aftermath of discussion. In 1922 
M. Berard, the minister of public instruction, proposed to make 
Latin and Greek obligatory in the earlier stages, and to cut down 
the courses of two (classical or modem). A bitter struggle fol- 
lowed, in which the majority of expert opinion was against him. 
None the less, in May 1923 the President of the republic issued 
a decree embi^ying the proposals of M. B6rard, and requiring a 
certificate of proficiency in Latin and Greek from all future 
candidates for the baccalaureate. A year later the Ministry fell 
and was replaced by a Radical one. The two courses have been 
maintained, but classics are no longer obligatory for all, though 
as the curricula of the girls* schools have now been assimilated 
to those of the boys, a classical education is equally open to the 
former. 

Germany. — ^In Germany up to the end of the 19th century, 
classics were likewise supreme. The full classical school, the 
G>minasium, was with one or two exceptions the sole avenue to 
the university and liberal professions. In 1890, at the instance 
of the Kaiser, a conference was called in Prussia. Its conclusions, 
largely embodied in the curricula of 1892, reduced the number 
of hours given to classics and dethroned the latter in favour 
of the mother tongue, while the universities were thrown open 
to pupils from the Realgynmasium (JLatin-modem school) and 
to a large extent to those from the Oberrealschule (modem studies 
school). Similar reforms had already been adopted by other 
German states. The next outstanding feature was the founding 
of Reformgymnasia, where the first language was French, Latin 
not being introduced till the fourth and Greek till the sixth year, 
both being taught intensively. This tyve was largely adopt^ in 
Prussia before the war. Classical studies have been open to girls 
since 1904, but the number taking them has not been very great. 
For education since the war, no statistics are available, but ac- 
cording to one authority, **the desertion of schools with Latin 
as a central subject is general.” Others are less pessimistic 
and the prevailing opinion seems to be that the Reformschulen 
will ultimately be the future type of German classical educar 
tion. 

Italy^--Of the other European countries, the most interest- 
ing one from the classical standpoint of view is Italy. Here, 
thanks to the reforms of Gentile, there has been a strong reac- 
tion in favour of classics, and by the royal decrees of May and 
Nov. 1922, classical studies have been strengthened in the Mgher 
schools not only of the purely classical but also of the scientific 
type. Latin in fact is now obligatory in all secondary schools. 
Room for this increase has been found by cutting down the num- 
ber of subjects and reducing the time given to mathematics; the 
mam object of the reform being to replace the former encyclo- 
paedic aim of the school by a cultural one based on direct knowl- 
edge of the classics. Latin is also a principal subject in the girls’ 
high schools. 

Belgittm.— In Belgium a^n the position of clailrfcB appears 
to have improved. A committee was appointed after the War to 
consider the reform Of the school syllabuses and the posItiQli 
of Greek. As a result, classics have been maintained in the 
Ath6nfes Royales (high schools) and further Greek and Latin 
can be studi^ in those icoks wUdi are not wi^hhl 

convenieat distance of Jtti athtete. 
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Norwayi^In Norway, likewise, the classics have recovered 
ground. In 1896 Greek was entirely banished from secondary edu- 
cation; to-day it is included in one section of the higher schools 
(gymnasia), and can be studied by girls as well as boys. 

Czechoslovakia^— -The republic of Czechoslovakia has largely 
maintained the previous types of education, which were on Ger- 
man lines and as the system is co-educational, dassical or Latin 
studies are equally open to girls. 

Sweden* — In Sweden classics seena to have somewhat lost 
ground. The pupils followii^ a full classical or Latin course, who 
ten years ago were in a majority, are now outnumbered by those 
taking modem studies. (C. Ba.; W. H. D. R.) 

Latin American Countries*— In Latin American countries 
less attention is given to study of classical languages than in other 
countries whose culture is derived from the classical heritage. 
In the hrst place secondary schools in most Latin American coun- 
tries were established at a time of reaction against schools main- 
tained by the teaching orders which had emphasized the classical 
basis in secondary education. Secondly, universities have con- 
sisted in the main of loosely associated faculties for professional 
preparation and are only just beginning to permit the study of 
liberal art subjects either in existing faculties of philoso]^y as in 
Buenos Aires, or in newly created faculties as in Santi^o. In 
these the study of the classics may find encouragement in time. 
Thirdly, the secondary school curriculum has developed by an 
accretion of subjects and unlike the development in European 
countries and the United States, little provision has been made 
for options or for differentiated courses. Consequently, when 
the list of subjects to be carried became too burdensome, a solu- 
tion was found by dropping those subjects, especially Latin, which 
the pupils found too difficult and whose utility was not recognized 
by the parents. 

The situation in general may be illustrated from the practices 
of some of the leading Spanish American countries. In the Argen- 
tine a movement to make Latin an optional subject began as 
early as 1870 and was realized in x886; in 1891 proposals began 
to be made to drop it and by 1901 it disappeared entirely except 
in three schools that enjoy^ special privileges of autonomy. Greek 
had disappeared as early as 1863. In Chile Latin ceased to be 
required for graduation from a secondary school in 1877 and 
gradually disappeared. In 1925 an inquiry dicited the opinion that 
room should be found in certain schools for the study of Latin 
with or without Greek. It is significant to note, however, that all 
students in the Institute Pedagogico, the institution for training 
secondary school teachers, must take Latin, if they wish to be- 
come specialists in Spanish or any modern foreign language. In 
Uruguay Latin grammar was taught in the first two years of the 
secondary school course in 1889 but was dropped in 1909. Latin 
is required in Mexico of students who plan to enter the faculty 
of law of the university. 

In Brazil the exception to the general practice may be found, 
for here Latin is required for four years of the six year second- 
ary course and Greek survives in some schools on an optional 
basis. 

The secondary school situation is reflected in the universities. 
The general absence of liberal arts faculties has been noted. The 
small number of professors of Latin or of Greek is to be found 
at the Universities of Buenos Aires and La Plata in the Argen- 
tine, in the Institute Pedagogico of the University of Chile and 
in the University of Concepcidn in Chile, and in the private 
Colegio Mayor de Nuestra Senora del Rosario in Colombia. Latin, 
if not Greek, is still cultivated by the ecclesiastical orders and it 
is under the direction of their members that those who are in- 
terested in the classics may pursue their studies beyond the level 
of the secondary schools. (L L. K.) 

CLASSICS. “What need to speak of Democritus? . . • ^0 
does not place this philossopher above Cleanthes, Chrysippus, and 
the others of later times? These appear to me to be fifth class as 
compared with him” (qul tnihi cum itto coUati quintae dassis 
vUentur). Ikus Cicero, Academics ii. 23, 73. The eifnession 
“fifth class,” natural and familiar as it soun& to a modem ear, 
has an interesting h&tory. Among the constitutioiial refonns as* 


cribed to Servius TiflUiis, the sixth king of Rome, was the divl. 
sion of the citiaens into five classes according to , the amount of ; 
their property as determined from time to time by a census, i 
Hence the fifth classis denoted the lowest class of dtisen from 
the point of view of wealth. It appears from Aulus Gellius, vj. 

13, that the term classicus was applied oidy to the first or highest 
classis: “Not all those who were enrolled in the five classes were 
called classid, but only the men of the first class, who were rated 
at 125,000 asses or more. *Below class’ was the appellation given 
to those of the second or other classes rated at a lower sum. . . , 
This I have briefly noted because apropos of M. Cato’s speech 
in support of the Voconian law the question is often asked what 
is meant by classicus and what by ‘below class.’ ” When or by 
whom the term was first used in a metaphorical sense to denote 
an order of merit, we do not know. This extension is already im- 
plied in the quintae classis of Geero. But the first extant example 
of classicus to denote the highest order of literary merit seems 
to be Aulus Gellius (2nd century a.d.) xix., 8, 15. Julius Caesar 
in his treatise De Analogfa had laid down the doctrine that 
quadrigae (in the plural), even of a single chariot, is the only cor- 
rect use, and conversely that harena (sand) is only used correctly 
in the singular. Gellius narrates a conversation on the matter 
with M. Cornelius Pronto, who supports the opinion of CaesaK, 
and concludes with the words: “Now go, and when you have time 
see if you can find quadrigae in the singidar, or harena in the pluA 
ral, written by any of the elder orators and poets — ^I mean, by 
one who is a classicus and assiduus writer, not one who is prole- 
tortus** Assiduus seems to have been applied more generally to 
members of the wealthier classes, being equivalent to locuples and 
indicating a person of property (Cic. Rep, ii. 22-40; cf, Aul. Cell, 
xvi. 10). Froletaru, on the other hand, were the poorest citizens 
who contributed nothing to the state but their offspring (proles); 

(cf, Aul. Gell. Ic., Cic., Rep, ii. 22-40). In modem times the word 
“classic” is in common use of any author who has thbled the 
assize of the centuries, or even of one who in his own time is 
classed with those who have: Macaulay, Boswell* s Life of Johnson: 
“What a singular destiny has been t^t of this remarkable man! 

To be regarded in his own age as a classic and in ours as a com- 
panion!” But the term “clashes” has been long and widely used 
to denote more especially the literatures of ancient Greece and 
Rome, and in that sense it is employed here. 

THE UTBRATUSS OF GRESCB 

Commencing with Homer, ancient Greek literature may be 
considered as extending down to Justinian (a.d. 527), thus cover- 
ing a period of something like 14 centuries. Within this period 
it is usual to distinguish (i) the Classical period extending from 
Homer to the death of Alexander (323 b.c.), (2) the Alexandrine 
period from 323 B.C.-A.D. 100, (3) the Post-Alexandrine period 
A.D. xoo-529. The Byzantine period from 529 to the capture of 
Constantinople by the Turks produced no Greek literature of 
first-rate importance. 

The unique feature of Greek literaturejmd om which Imds it 
a unique interest, in addition to its intrinsic merit, is its original- 
ity. The Greeks invented all the great types of literature alike in 
poetry and in prose. Thus epic, lyric, elegy» tragedy, comwy 
in poetry; history, rhetoric, pUlosophy in prose— were allabke, 
as the very names declare, the invention of this cxtraordinanly 
gifted people. A people whose literature is based upon 
models may devote themselves to the cultivation of the different 
types in any order of succession, or may cultivate the 
types in the same age with equal enthusiasm. But the Grcczs, 
having no models, discovered and developed the different 
in logical succession, one being evolved from the other 
to the spiritual and social imj^ses of the time. Moreover, wn 
any one form was developed to its full perfection, .fr 
to have passed on to another. Hence it is that in Greek liter - 
ture more than in any other we can speak of a given 
age, not of this individual writer or of that, but as the age 0 
particular form of literature. ' . . 

Ofoek PoetfF to 333 BX^-Gieek literature begins 
Homeric epic, represented for us by the lUed and the Odyssey* 
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II16M b cwidcncft enough in then pooni thst they an theaualvei 
pot primitive in the aenw of bdng a fint pioneer effort in the 
writing of epic. The recorrent e|ritheta and conventional for- 
mulae, nay, the very metn in vriridi tiwy are written, impl^ a 
long ancestry of poetic practice and eqieriment. What mav** 
these two ^ca unique among the epics of all liteiatun b that 
on the one hand they an suflldently near the dawn of literatun 
to have yet upon them the dew of the morning, to have all the 
directness and simplicity and naiv^ sriiich we assodate with 
primitive poetry; and on the other hand they belong to a at«igf 
of devdoimient so far advanced as to have outlived the imper- 
fection of form, and the triviality or vulgarity of thnuf ^t which, 
in early poetry, an apt to offend the cultured reader. Moreover, 
they have developed at once a language and a metre— -from what 
elements and by what stages developed we do not hen enquire— 
which together constitute a vehicle for narrative epic such as no 
other people have ever possessed. And because of this union of a 
language uniquely suited to the metn, and a metn uniquely suited 
to the language, the union has resisted divorce. Down to the 
times, the same language and the same metre continued to he the 
one medium of GnA epic. The Romans borrowed the metn, but 
in Roman hands its chiuacter b entirely and whatever 

other merits Roman eidc may possess, they an assuredly qute 
other than the merits of Homeric epic. Attempts to transplant the 
hexameter (g.v.) into English were— for reasons which cannot 
be hen elaborated — ^foredoomed to failum. And what has be- 
come the favourite medium for epic in Engffsih, vb., hUnt verse, 
suffers in comparbon with the Homeric hexameter much in the 
same way as the Roman hexameter does in comparbon with the 
Gieck, a lack of lightness and mobility: defects whidi both 
in Roman epic and in English, find them compensation in certain 
other qualities which an, however, of value only fnm the point 
of view of poetry in general, assuredly not from the point of vbsr 
of epic poetry in particular. 

Alongside the Homeric type of Epos, i.e., the ^c of chivalry, 
which ^d for its subject the story of war and adventun in the 
heroic age, the x\fa MpQv of lUai, ix. 189, etc., the Gredcs 
early developed quite another t^ of Epos, which had for its 
business to inculcate the traditional wisdom of the nee. As 
liesiod, the earliest of the dichctic poets, belongs nughly to the 
Homeric age — ^in Greek tradition Homer and Hesiod an regu- 
larly couified together and regarded as contempomries: Herod iL 
53; Plato, Rep. 363 A; 377 D; 599 D; Arbtoph., Ran. 1,033 
-he natunlly chose for hb didactic poems the Homeric hexam- 
eter. Two dicbctic poems an ascribed to Hesiod — the Theogony 
and the Works and Days. True to Greek custom the hexameter 
remained down to the latest times the recognised medium for 
didactic poetry. The Theogony of Hesiod may be regarded as the 
forerunner of the philoso|fiiical poems bearing the tide IIcpl 
ivatut (On Natun), of wUch three wen especially nptabte: (r) 
that of Xeno{dianes of Colophon, the founder of the Ebatic 
school of jfiulosoifiiy, in the second half of the 6th cent^, whose 
protest against the unworthy ideas of Homer and Hesiod regard- 
ing the gods b well known: 

T&vra Sedts ivUiycee *Oistipis 0 * 'HoioMt re 
iotrn Top' Mpimnate 6 vdita sol . . . 

dtt TXet^' 400 ky(avro $ttip iBeitloru. (pyo 
s^irreti' lunxdbw rc/oi ikX^Xovr irartOitP 

(“Homer and Hesiod ascribed to the gods everything that men 
think scandalous and ahamefuL . . . They recounted very many 
Wrongful acta of the gods— theft, fornication and dece^on of 
each other.") ; (s) Parmenides of Elea, the most dbtinguished of 
the Eleatics (c. 504 B.C.); (3) Empedocles of Acragas (bom e. 
t 95 a.c.), whose poem-was the direct model of the De Rerwn 
of Lucretius (Luent. I. 7*6 sgq.). On the other ^hand 
Hesiod’s Works and Days was the pntotype of a long aeries of 
poems of the practical type, including the Theriaea and Atexipkar" 
woca of hRcander of Cobpbon, the Pkaenonena of Aratus, the 
^•ilieutiea of Opplan the Qlidan, the Cynegetiea, attiibt^ to 
Hppian, but the work M a later poet from Apsmeb in Syrisr^ 
of which are extant, *"*9 of the no longer extant Halwntire of 


Caecalns, Numenius, Panctates, Posddoolus, as well as of the 
Georgies of Vfagil, the Cynegetiea of Grattius and Nemeahnua 
in Latin. 

To the epic age succeeds that of iambus and elegy. Iambus, as 
a literary form, although it had a long life, from Semonides of 
Amorgos (e. 625 b.c.) to Callimachus and Hetondaa in Alexan- 
drine times, never achieved an important independent exbtence. 
The reason b sufficiently obvious. The iambus— a short sylbbte 
followed hy a long (see Iaicbic)— os the chief component of or- 
dinary prose speech b not of itself adequate to suigwrt an inde- 
pendent type of poetry. It b true that it does so in modem lit- 
erature, as for example in English. But the mere name "blank 
verse” by sriiicfa the iambic metre b usually described practically 
admits ti»t “bbnk verse" differs from ordinary prose in either 
one of two ways. Either it betrays its poetic intention by an 
exactness of rhythm which b repugnant to prose, ia., by a rhythm 
the recurrences of which produce metre, or by the quite adventi- 
tious use of rhymed endings, "the invention,” as Milton says, "of 
a barbarous age, to set off wretched matter and bme metre.” But 
in any case the iambus as an independent form never attained 
first-rate impcnlance in early times, nor does its tecradescence in 
Alexandrine times in any way suggest that it emdd ever be of 
great importance by itself. As we shall immedbtely see, in con- 
junction with lyric metres in tragedy and comedy it was abb 
to fiiui a {dace which could not have been taken either by the 
epic hexameter or by ai^ other metre. 

Elegy, on the other hand, consisting of alternate hexameters 
md pentameters (qg.v.) b the nearest approximatiem to epic. 
But there does not seem ever to have been the least duger in 
Greek of confusing the function of ebgy with that of epic. The 
name iXryot, Dnyeioo, ^eyeia, fXeyda b of quite uncertain 
origin, but everything tends to show that from the first it was 
essentially of a plaintive character, bdng regularly accompanied 
not by the lyre, the instrument of mirth, but by the flute, the 
instrument of mourning (IXeyoi ot apPs oSkPo iMium PpSpm, 
Didymus ap. schol. Arbtoph., Av. 217; Pausan. x. 7.5; cf. Aesdi., 
Ag. 990, Eumen. 332; Soiffi., Tr. 640 sqg.; Eurip., Bel. 85, ipk. 
Tour. 246, ro9i ; Odd, Ep. vr. 7, Amor. iii. 9.3 ; Hor. e. L 33.2). 
Who invented the form b not known (Hor. A^. 77). 

Quintilian, curiously enou{^, regards Callimachus as the chief 
ekgbc poet, and Fhiktas of Cos as the sectmd (x.t.58), and 
Propertius regards these two poets as hb masters (v.r.r). In 
any case the Gredm, at a very early period, extended the range 
of d^ far beyond the dirge or lament to poems of war and of 
traditional wisdom. But they did not, like Ovid, use the elegiac 
metre as practically a substitute for the eidc hexameter. The 
text of Theognis (of Nisaean Megara, e. 500 b.c.> in two books, 
b the longest degy that has come down to us. It bangs togetiier 
very loosdy and b rather a series of degies of varying length than 
a sin^e poem. In the Alexandrine age we have various frag- 
ments of the Aiiitt Ot Callimachus and the whole (with one 
slight lacuna) of hb Hymn entitled the Bath of Pallas (Aovrpi 
naXX&fer) in 142 lines. But the type of elegy which was car- 
ried to the hifdiest perfection by ^ Greeks was what b gen- 
erally known as the epigram, a U^y polished poem in degbes, 
varying in length from a dngb dbtich to half-a-dosen or more, 
and of very various content. This type nukes op the great bitt 
of the collection known as the GreA Anthology (g.v.). 

Next h order of devdopment and, of course, to some extent 
coinddent in point of time, we have lyric poetry or song, and 
tUs of two types— on the one hand the individual or personal 
song, and on Ae other the choral lyrk. Of the first ^ rema^ 
are exceedingly meagre and, indeed, are chiefly confined to the 
fragments of Alcaeus and Stqgtho. Of the hi^ merits of the 
latter the Greeks seem to have entertained no doubt, and modem 
critics— whether professed classical scholars or amateurs Urn 
Swbbume— have vied with one another in finding words of em- 
thusiastic and extnvagant eulogy. 

Of choral lyric, on tiie other hand, we have very extenrive re- 
mains, both aa.an indepandent Jkers^ form, and as im 
of tragedy and emnedy. Of the first our most inqxHtont ireire- 
lentative b Under, of whom, apart dram eonridanUe fagnswt^ 
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we possess some 45 odes classed— not always correctly— as ep- 
nician odes, or odes in celebration of victors in the games (Olym* 
plan, Pythian, Nemean, Isthmian). We have also recovered in 
recent years (1896) a papyrus containing a certain amount of his 
junior contemporary Bacchylides, about six poems being prac- 
tically complete. The manner in which these poets succeed in 
contriving that a poem which is in the first instance written to 
celebrate such an ephemeral event as a victory in the games should 
be of permanent appeal, is a very interesting literary study, which 
will be more fittingly discussed in connection with Pindar iq.v.). 

The next important development is the drama, includi^, of 
course, both tragedy (with the Satyric drama) and comedy. 
While in all likelihood these two species of drama were of con- 
temiKiraneous origin, tragedy was the earlier to attain a high de- 
gree of perfection: Aristotle’s statement {Poet., c. v., 1449^36) of 
the comparatively late date at which comedy was not formally 
recognized by the Stale, is confirmed by epigraphic evidence 
from which it appears the comedy was not ofiiciaily recognized 
by the State until 488-487 b.c., while Thespis, the father of Attic 
tragedy, is said to have produced his first tragedy in 534 b.c. 

Tragedy is said by Aristotle to have originated rav 
k’^apxbvTiav rbv BMpapPov (“with the leaders of the dithy- 
ramb,” Poet. 4.i449«io), and this seems to agree with the facts. 
The literary development of the dith3n:amb in honour of Diony- 
sus is associated with the Dorian Corinth, and Greek tragedy on 
the face of it seems to be a combination of Doric choral song 
with Ionic dialogue. The great period of Attic tragedy is the 
5th century b.c. and is mainly represented for us by the re- 
mains of the three great tragedians, Aeschylus (525-456 B.C.), 
Sophocles (496-406 B.c.) and Euripides (c. 480-406 b.c.) (qg.v.). 
We also possess Euripides’ Cyclops, the only extant Satyric drama, 
the recently discovered Ichneutai of Sophocles being in a frag- 
mentary form. The usual method of the production of tragedy 
in the 5th century was in the form of a trilogy of tragedies fol- 
lowed by a hpapa aarvpucPp (Satyric drama). The relation of 
this last form of drama, in which the spirit is in the vein of 
comedy, while the chorus is a choir of satyrs, to tragedy is a 
subject of debate. Aristotle regards the satyric element as orig- 
inal {Poet. 4.1449*19) which seems the more probable view. On 
the other hand it has been held, both in ancient and modem 
times, that the satyric element was not original. According to 
an old view it was superadded to tragedy by way of comic relief 
(Hor., 22Q sqq.). Prof. Ridgeway, holding that tragedy orig- 
inally was non-Dionysiac, but connected with the solemn com- 
memoration of the dead, derives saturoi from Satrae, a Macedo- 
nian tribe, and holds that the introduction of the satyric element 
was coincident with the introduction of the worship of Dionysus 
at Athens towards the end of the 7th century b.c. 

Comedy originated, according to Aristotle, ird t&p ri ^aXXtxd 
{t(apxi^Ta)p) i 2rt koL vw k» iroXXats rtav v6\€fov iiapkvu 
vofu^dpeva, “with the leaders of the phallic songs which still 
survive in many cities as an institution” {Poet. 4.1449* ii). This 
again seems a very probable account, the name luap^la. being 
derived, not from K&peri, village, but from K&pos, a company of 
revellers (Arist., Poet. 3.1448*36 ff). These phallic songs were 
sung (Aristoph., Ach. 261, “And 1 viW follow and sing the phallic 
song,”) by lewdy dressed processionalists, phallophoroi, and the 
intention was by mimetic symbolism to promote fertility (Athen. 
621 E. For their dress and procedure cf. Athen. 622 B). Similar 
customs exist even at the present day, e.g., in Macedonia. 

The Alexandrine scholars distinguished Attic comedy into Old 
(xaXala) and New (via), the further distinction of Middle 
{pitni) comedy dating only from the time of Hadrian. For us the 
only poet of the Old Comedy of whom a complete play is ex- 
tant is AristoiAanes (q.v., c. 44 ^ 3^5 B.C.). 

We note some features which belong to the earliest stages of 
comedy. We notice first the frequency with which the chorus, 
from which the comedy takes its name, represents some species of 
animal. Similarly we hear of plays by Magnes entitled Birds, 
Frogs, Gall-wasps (cf. Aristoph. Eq. 522 seq.). It is impossible 
to doubt that trag^ in the same way got its name from the 
fact that the chorus was represented as He-goats (rptyot), or that 


the Satyric drama was alsp named from its cnorus of He-goats 
(ciLTvpoi, cf. Dn*y^>l8. Z3.2Z, Puck » Bock (Ger.) « Buck 
(Eng.). Then we have the Parabasis or address, to the spec- 
tators, also primitive, as is the Agon or debate between two op- 
ponents. The later plays of Aristophanes show a considerabie 
divergence from the earlier. The three earliest {daya— ricAor. 
mians, Knights, Wasps--^va a fully developed Parabasis, while 
in three of the later plays— LyrisT., Ecd., the Parabasis 

has completely disappeared. Similarly with the place of the 
chorus in general. Thus in the PhUus the office of the diorus is 
confined to dialogue, and there are no choral songs. The later 
plays thus exhibit tendencies which are carried stUl farther in 
the New Comedy. Menander {q.v., c. 323-293 b.c.), though his 
date falls in the Alexandrine period, has notffing to do with the 
Alexandrines: he declined the invitation of Ptolemy 1 . to go to 
Alexandria and remained in Athens. The characteristic feature 
of his comedy seems to have been faithful representation of life 
{cf. S3nian. in Hermog. 2 p.23 8 Rabe). Although his scanty re- 
mains have been greatly augmented in recent years by discovery 
of papyri, we still have no compdete play. The word Xopov ap- 
pears after Epitrepontes 201 : o^erwise, Chorus, Agon, Parabasis 
have completely disappeared. 

Greek Prose to 323 B.C— While prose doubtless preceded 
poetry, prose as a developed literary form is later than poetry. 
Hence the history of Greek prose down to 323 b.c. is a mu^ 
shorter story than that of Greek poetry in the same period. $ 
we take the three great literary types of prose to be history— the 
novel or romance, when it is developed is merely fictitious history, 
cf. Bacon, Advanc. of Learning ii.: “Poetry ... in respect of 
matter is nothing else but feigned history, which may be styled 
as well in prose as in verse” — oratory, philosophic essay or dia- 
logue — the natural order of development is history (including the 
fable or apologue, and the speech as subsidiary elements), oratory, 
philosophic prose. 

Three historians in this period are represented by complete 
works. First we have the History of Herodotus {q.v., c. 4S4-425 
B.C.). His conception of the function of history is clearly stated 
in his opening paragraph: TipoMroi; 'Khirapvriakxn iaroplris aso- 
$e{ir Ube, chs fibre ri yevbfuva ^ hv 6 pd>ir<av rQ Xfibr^ eftnjXa 
ykvrfrai, fiffre tpya fseyhXa re sal Btavpaarh, ri fUr ''EXXi^at, 
ri 5 ^ Papphpoiiri hTobexOkrra, ixXea ytvTjrai, ri. re &XXa 
ical ify alrLrjv krroKkfifiaav iXXt^Xotcrt. “This is the history of 
Herodotus of Halicarnassus, published in .order that what has 
happened may not be forgotten of men by the passing of time, 
and that the great and admirable actions of the Greeks and the 
barbarians may not become unappreciated, and in particular the 
reasons for the war between them.” His object is thus simply to 
prevent the achievements of the past from being obliterated by 
time; he has no notion that a knowledge of the post should have 
any bearing either on the conduct of the present or the anticii»- 
tion of the future. As to his conception of the duty of the his- 
torian, we need only note that he travelled widely and used all 
the sources of information open to him, whether monumental or 
oral. In matters of dispute, he endeavouim to state both sides of 
the question, but with ref reding candour he warns the reader that 
he does not affirm the truth of either side (ii. 123, vii. 152)- On 
any view Herodotus must always be regarded as one of ffie most 
charming of historians. His air of candour and nalveti (Quintil. 
X. Z.73) heightened by the archaic suggestion of the dialect (Ionic) 
hi which he writes and the simple structure of bis composition 
(Xi(ir elpoftkvTf), his digressions, his picturesqueness give him an 
irresistible appeal. 

Thucydides of Athens (q.v., e. 46o-€. 396 b.c.) wrote a Histoiy 
of the Peloponnesian War, now divided bto eight books. Be tw 
us (i. i) that he commenced to write his History as soon as the 
war began, as he foresaw that it was likely to be a greater esia 
more important war than any that had yet taken place, an opinion 
founded on the fact that both the Athenians and the Laced^<>- 
nians were at the height of their power, while the other Gi«» 
States were lihply to range themselves on the side of one or 
other of the pr^agenists in the amflict His faflure in 4^4 ^ 
save Amphipo^ led to ^ go^ into eadle, a dvomstance whicn 
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gave him the opportunity to itudy the vnur from both aides 
(v.26). Hia conception of the function of history diSera mark* 
edly from that of Herodotus. His idea is that a knowledge of 
the past is the best guide to the future (i. 22). Two peculiarities 
of hia History must be noted. First the annalistic order of treat- 
ment. That is to say, instead of treating an episode of the war 
as a whole, he narrates events aard Okpos xal i.e., after 

the form of a diary-— all the events of a particular summer are 
grouped together, however unconnected they may be, and these 
are ^en followed by the events of the ensuing winter. Another 
remarkable feature is the use of set speeches composed in a 
highly elaborate form— showing the exaggerated use of the antith- 
esis which characterized early Greek rhetoric. His own account 
of the conception of these speeches is given in i. 22: *'as to the 
sf>ecchcs delivered by the several combatants either when they 
were about to go to war, or when they were already involved in 
it, it was difficult both for me ih the case of speeches which I 
heard myself, and for those who reported to me speeches from 
other quarters, to remember the exact words. 1 have written what 
it seemed the various speakers would have said if they spoke to 
the purpose, while keeping as close as possible to the general sense 
of what was actually said.” 

The third of the historians is Xenophon of Athens c, 
431-^- 355 B.C.). His Ileilemca in seven books continues the Us* 
tory of Greece from the point reached by Thucydides (41 1 b.c.) 
down to the battle of Mantineia in 362 b.c. His Anabasis in seven 
hooks describes the expedition of Cyrus, the Persian prince, 
against his elder brother Artaxerxes II. In this expedition zo,ooo 
C^reck mercenaries took part. When Cyrus fell in the battle of 
Cunaxa (401 B.c.) and the Greek leaders were put to death by 
Tissaphemes, Xenophon caused new leaders to be chosen, in* 
rinding himself. The main part of the Anabasis describes the re- 
treat of the Greek mercenaries. Other strictly historical works 
by Xenophon are his essay upon Age.silaus, king of Sparta; an 
essay on Athenian Revenues; another on Lacedaemonian Polity, 

The art of rhetoric was a development of the 5th century, the 
pioneer professional teachers of Oratory of whom we chiefly hear 
being Corax of Syracuse, his pupil Tisias and Gorgias of Leon- 
tini (whose style we can infer from the extant fragments). The 
Alexandrine canon recognized ten Attic orators: (i) Antiphon 
{q.v., c. 48o-'4ix b.c.) of whom we po.s.sess three Tetralogies, each 
(.unsisting of four speeches, and three s|)eeches in real cases, l^be 
interest of these speeches is twofold, first as examples of early 
forcn.<;ic oratory, and secondly, all being concerned with cases 
of murder, as throwing light upon some intimate matters of 
Athenian social life which would otherwise be obscure; (2) An- 
ducides (9.V., born c, 440), under whose name four speeches 
are extant; (3) Lysias (g.v.), son of a Syracusan /a^rouos, of 
whom 34 speeches are extant. Simple and unaffected in style, they 
throw a flood of light on Athenian domestic and social life; (4) 
Isocrates (q.v., 436-338 B.C., when “that dishonest victory at 
Chaeronea, fatal to liberty, Kill’d with report that old man elo- 
quent”), of whom we have 21 orations. His interest is chiefly 
stylistic; he greatly influenced Cicero and through him modem 
prose style; (5) Isaeus (q,v,, fi. c. 360 B.C.), of whom we have 
12 s;)eeches (zx and 12 being incomplete). All the speeches, ex- 
cept No, 12, deal with the testamentary disposition of proj^rty 
And are of inestimable value for the knowledge of Attic private 
law; (6) Demosthenes (qr.v., b. 384 b.c.), under whose name we 
have 69 orations (not all, however, being orations, and not all 
Keniiine), the greatest oratory of antiquity (Quintil. x. x.76). 
While his fame rests especially on the Philippics, Olyntkiaes, De 
hka Legathne, and, above all, the De Corona, many of the other 
speeches are of h*gh merit, while his private forensic speeches are 
extremely valuable for the information they afford, particularly 
^ regard to the operations of commerce in ancient Greece; (7) 
Aeschines (q.v., b. 390 B.C.), the great rival of Demosthenes, 
ef whom we have three orations; (8) Lycurgus (q^v,, bom c. 3^ 
one speech extant; (9) Hypereides (q.v., bom c. 390 B.C.), 
w whom wo bsvt Iragments of six speeches, recovered since 1847 
from papyri; (10) Deitiarchus (jq*v^ bom 360 BXi): three 
beeches extant 
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PkUosopldc prose is represented by Plato (q.v., b. 427 B.C. on 
the seventh of the month Thargelion, a day afterwards c^brated 
aimually the Platonic school — d. 348-7 [his will is quoted 
Diog. L. iiL 41]), under whose name we havt 42 dialogues, be* 
sides some dozen letters. Some of the dialogues (in all of which, 
except the Laws, Socrates is an interlocutor) are certainly spuri- 
ous, others of doubtful authenticity. All we need note here is that 
in Plato Greek prose attains its supreme perfection, a grace and 
ease and flexibility, capable of every emotion of which the soul 
is capable, such as perhaps no other prose in any language has 
attained. And this, coupled with sublimity and beauty of thought, 
with power to strengthen those hopes of men which aspire to 
immortality and seem to promise it, will ensure that such works 
as the Apology, the Phaedrus, the Pkaedo, the Republic, will al- 
ways remain among the most precious heritages of humanity. 

Aristotle (q.v., 3 fl 4‘*333 b.c.) has left such an immensity of 
writing that here we can do no more than indicate his chief works 
under their appropriate headings: z. Logic: Topica, Andytica; 
2. Natural Science (for which his position as tutor to Alexander 
no doubt gave him special advantages) : Historia Animalium, De 
Partibus Animalium; 3. Psychology and Metaphysics: De Anima, 
Metaphysica; 4. Ethics: Nicomachean Ethics; 5. Politics: Politics, 
Respublica Atheniensium; 6. Literature: Poetics, Rhetoric. 

For convenience we may here include Aristotle’s successor as 
head of the Peripatetic school, Theophrastus of Eresos (c. 372- 
287 B.C.), of whose writings we possess only: 1. Historia Plan^ 
tarum (IIcpl 4 >vt&v bfroplas). 2. Dc causis plantarum (Ilepl (pVTUP 
aXritay). 3. Characters (xapoicr^pcr), and a few short pieces such 
as De Signis (Ilepl which was apparently one of the 

sources used by Aratus for that part of the Phaenomena (733* 
1154) which is called Aio<3n7p(ai, and some smaller fragments. 

The Alexandrine Age, 323 B.C^AJ>. 100 «— x. Before re- 
viewing the Alexandrine poets individually, it is worth while to 
note certain characteristics of the Alexandrine poetry in general. 
In the first place it is no longer an original poetry like that of 
the Classical period, but imitative. One symptom of this is that 
quite different kinds of poetry are cultivated by the same poet. 
Next it is a learned poetry for the most part, and makes its 
appeal in the first place to a learned audience— being full of 
learned allusions, strange or archaic or dialectic words (yXctfotrai) 
which had little meaning for the ordinary man. Again, as in all 
learned poetry, the mere knowledge of the work of an earlier 
poet impels the imitator in the search for novelty to sacrifice sim- 
plicity. What is meant can be well seen by comparing Homer’s 
description of the abode of the gods in Odyssey vi. 42 sqq. with 
the successive imitations by Lucretius, Tennyson, Swinburne and 
again Tennyson. And the need for extreme elaboration tends to 
the cult of the short and highly polished poem rather than of the 
longer poem in which such uniformly high polish would make an 
excessive demand alike on the poet and on his reader. Again we 
note that the passion of love becomes now not a subsidiary, but 
a leading motive. Finally we notice a tendency— not perhaps un- 
connected with the growth of large cities — ^to take for theiM the 
happiness of the simple peasant’s life. 

Callimachus (bom c. 310 b.c.) is represented by lix Hymns 
(five in hexameters, one in elegiacs), and by a large number of 
fragments in a variety of metres. Recent discoveries of papyri 
have added considerably to our knowledge of his work (especi^ 
the Atrca and 'T.apfioi). He is the champion of the sltort poem 
(Athen. 73 A). On the other hand his contemporary and rival, 
Apollonius Rhodius, attempted in his Argonautica in four books 
(5^35 lines) to revive the long epic (cf. Callim. Hymn ii. 106, 
with Apollon. Rh. iii. 933 seq.). The didacUc epic is revived by 
Aratus of Soli in Cilicia (bom e. 3x5 b.c) in his Phtsenomam 
(1,154 lines), an astronomical poem, som^imes called 
Ktd Aunnifdat because it falls into two well marked divisions— • 
sometimes considered to be distinct poems— 1-732 desoribing 
the relative position of the stars in the heavens and their riifaigB 
and settings, 733*izS4 dealing with weather signs ia.general. The 
poem, which was greatly praised in later times (Dvidr Amor^ 
Lx5.6) and ins translati^ by Cicero, contains two passages of 
unusual beauty, the Prooemism, from vdiicli St Paul qpotoi 
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(Acts xvii. 38: **A8 certain also of your own poets have said, Tor 
we are also his offspring’ ”) and the lines (96-136) which tell how 
Justice forsook the earth. Nicander (bom c. 200 B.c.) continued 
the didactic epic in a series of poenis of which two are extant: 
Tkenaca (958 lines), on the bite of venomous beasts, and Aiex- 
ipharmaca (630 lines), on antidotes. Neither of them has any 
poetic value. 

We hear of a Pleiad of eminent tragedians of the time of 
Ptolemy Philadelphos, but we have no extant comedy or tragedy. 
Lycophron, one of the Pleiad, has left us, besides a few short 
fragments of tragedy, a poem of notorious difficidty called Alex- 
andra, f.e., Cassandra. Elegy is largely cultivated, the most famous 
elegist being Philitas (Philetas) of Cos (c. 300 B.C.), whose name 
is also associated with that of Callimachus by Propertius (iv.i.x). 

The one important new poetic development of the period is 
the bucolic idyll associated with the names of Theocritus (bom 
c. 305 B.c. in Syracuse, c/. A.P. ix. 434, Athen. 284 A) and the 
later Bion and Moschus (probably 2nd century B.C.). This type 
of poetry, a short poem in hexameters dealing with country life, 
and especially with herdsmen, goatherds and shepherds, became 
the model for the Bucolics of Virgil, and through him of all later 
pastoral poetry. The beautiful lament for Bion (» Mosch. Id,), 
the authenticity of which some now deny, was the model for 
Virg. Bucol, X., Milton’s “Lycidas,” and Shelley’s “Adonais.” 
The curious type of poetry called a mime, which has apparently 
some affinity with the idyll, is now represented by the eight mimes 
of Herondas (discovered in Egypt, 1890). The papyrus ms. 
obtained from the Fayum is in the possession of the British 
Museum. 

2. The prose literature of the Alexandrine age is, for the most 
part, a learned literature. All branches of learning were cultivated 
with assiduity. The work of the Alexandrines in the department 
of literary criticism is discussed in a later part of this article. 
Their work in science — particularly mathematics and astronomy — 
hardly concerns us here. But a word must be said of three writers 
of this time who are of more general interest. Polybius (9.V., c. 
201-120 B.C.) of Megalopolis in Arcadia, composed his Histories 
CloToplai) in 40 books, of which only the first five are extant in 
their entirety, but we know the plan of the whole work. Polybius 
has none of the graces of style, his virtues being those of accu- 
racy in detail and sound judgment. Strabo (g,v., c. 63 b.c.-a.d. 
19) of Amaseia in Pontus, wrote a historical work (liVopviifiaTa 
IffTopuci) in 43 books, which dealt cursorily with the period be- 
fore Polybius, and in detail with the period after Polybius (Suid. s, 
: of this only fragments are preserved (Frog. Histor, 
Cr, iii. 490 sqq.). But his Geography (Tuaypashuch), is preserved 
almost entire. Quite apart from its value as a contribution to 
the study of geography, his work is of extraordinary interest to 
the general student from the multitude of incidental information 
which it gives with regard to the various peoples mentioned in the 
course of the treatise. Plutarch (q,v,, c. a.d. 46-120) of Chaero- 
neia in Boeotia, was a many sided polymath, most of whose 
works are fortunately extant. They fall into two groups, the Par- 
allel Lives (probably mostly the work of his later life) and the 
series of popular essays called collectively MoraUa (*H6ud). The 
Parallel Lives (Blot ]lapdXXi;Xot) consist of a series of biog- 
rajAies (46 extant) of emment historical characters, a distin- 
guished Greek being coupled with a distinguished Roman, to whom 
he seemed, in point of career, to bear some resemblance, each 
couple of biographies being followed by a Comparison (Zlryaptots), 
in which the two are compared. The order of the biographies as 
given in the mss. is not that of our ordinary editions, which is 
based upon the Aldine edition and is without ms. authority, but 
partly follows chronological order. This arrangement, however, 
is not Plutarch’s: thus, e.g., we know from Plutarch himself 
(Theos. 1) that tihe Lives of Lycurgus and Numa were written 
More those of Theseus and Romulus. The MoraUa is an im- 
mense collection (7 vols. in Teubner ed.) of essays on the widest 
variety of tcqsics, ethical (these in the majority-^ence the gen- 
eral title), historical, scientific. Though not profound, Plutarch 
is generally interestii^, and the incidental allusions are often of 
the greatest value* 


SOmV XIT8RATUSB 

The story of Roman literature is a comparatively short one. Its 
whole lifetime is not equal to that single epodi of Greek liters* 
ture which we call the Alexandrine age. Again, while the literature 
of Greece exhibits a completely independent development, Roman 
literature is at every point bmd upon Greek models. A conse- 
quence of this is that, while Greek literature shows a logical devel- 
opment, that of Rome develops more or less fortuitouriy. While, 
then, Greek literature is best presented in the order of evolution 
of the several literary types, there is no such reason for adopting 
the same method in summarteing the content of Roman literature, 
and the most convenient method of presentation is the chrono- 
logical. 

Roman literature may be said to begin about the middle of the 
3rd century B.C., and it is conveniently divided into three periods: 
(1) the Republican age, 250-37 b.c.; (2) the Augustan age, 27 

B. C.-A.D. X4; (3) the Imperial age, a.d. 14-524. 

The Republican Age^An account of the origins of Roman 
literature and of its representatives will be found under Latin 
Lztebature: here, where our object is merely to present a con- 
spectus of the extant literature, the earliest period from which 
nothing but detached fragments survive, may dismissed with a 
reference to the articles on Livius Andronicus (c. 284-204 b.c.);, 

C. Naevius from Campania (d. Utica 20X B.C.), Q. Ennius (239- 
169 B.C.), M. Pacuvius (b. 220 b.c.) and L. Accius (b. 170 b.c.).. 

Far more important from our point of view are two poets who 
wrote comedies only. T. Maccius Plautus (q,v.) of Sarsina, in 
Umbria (c. 251-X84 B.C.), is represented by 21 extant comcdie.s— 
the so-called fabulae Varronianae (Aul. Gell. iii. 3. 3). They are 
all translated more or less closely from the Greek (cf. Trin. pro]. 
18 Huic Craece nomen est Thensauro fabulae: Philemo scripsit: 
Plautus vortU barhare, Nomen Trinunmo fecit, and Asin, prol. 
10). 

P. Terentius Afer ( c . 190-159 b.c.) of Carthage became 
the slave of Terentius Lucanus, whose name he took on manu* 
mission. Six of his comedies are extant. His chief model was 
Menander: cf. Caesar’s lines ap. Sueton. Vit. Ter. **Tu quoque tu 
in summis, 0 dimidiate Menander / Poneris et merito, puri srr- 
monis amator: / Lembus atque utinam scriptis adiuncta foreA vis 
/ Comica, ut aequato virtue polleret honore / Cum Craecis neque 
in hac despectus parte iaceres: / Unum hoc maceror et doleo tihi 
desse, TerentV* (“You too, even you, half-Menander, are ranked 
among the highest and rightly, lover of pure Latin; but 1 wish 
your smooth verse had comic power, that its virtue might be 
equally honoured with the Greek and you were not despised in 
this respect. Terence, I am hurt and pained to find you bek this 
one thing.”) The merit and demerit of Terence, as here stated by 
Caesar, are precisely what strikes the modem student — ^the pur- 
ity of his Latin and his lack of force. In the economy of his come- 
dies, we note an innovation in that the prologue no longer has the 
function of introducing the play, but serves — much like the Para- 
basis in Aristophanes— as a vehicle of criticism (cf., e.g., Adelph. 
prol. 15 seq.; Heaut. prol. 22). 

The earliest work in Latin prose wfaiclris extant entire is the 
De Agri Cultura of M. Porcius Cato (q.v., 234-149 b.c.), a mere 
compendium of precepts on agriculture. His Res Rustkae (three 
books) is also the only complete work extant of M. Terentius 
Varro (q.v., 116-27 b.c.), the most learned Roman of his time, 
who in his long life produced an extraordinary variety of works. 
His agricultural treatise is an immense advance on that of Cato 
in point of style. Of Varro’s work De Lingua Latina in 25 books, 
only 5-xo are extant. 

In the hands of Varro’s younger contemporary, 'M. Tmhus 
Cicero (q.v., 106-43 b.c.), Latin prose style attains its highest 
perfection. Cicero’s Hterary activity is amassing. Apart from w 
speeches (of which 58 are extant), we have several treatises os 
rhetoric, a great number of works on philosoiAy— largely wnttw 
in the last two or three years of his life and particularly after 
death of his daughter TuUia, and finally Us correspondence : * 

tors (i) Ad Paeiluires (16 books, 62-43 b.C;),'<s) 

Frairem (3 books, 60-54 B.C.), (3) Ad Attkipm (16 

B.C), (4) Ad M. Brutum (2 books. 43 B.C.). The letters, wnttco 
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as they are in a completely intimate and informal manner, consti- 
tute an extraordinarily important commentary on the events of his 
time and, revised in relation to those events, form a very inter- 
esting psychological study. G. Julius Caesar (q.v., ioa?-44 b.c.) 
wrote a treatise, De Anahgia (two books), which one would have 
liked to see, and a tragedy Oedipus, which one would have liked 
to see still more. We possess, however, his CommentarU de betto 
Gallico, seven books, covering the years 5&-52 B.a, and Com- 
nientarU de betto civtti, three books, covering the years 49-48 b.c. 
The BeUsm AlexandHnum is probably by A. Hirlius, who also 
added an eighth book to the Bettum Gatticum. The authors of the 
B Hispamense and B. Africanum are unknown. G. Sallustius 
Crispus (86-34 B.C.) of Amiternum, wrote the De Catttinae con- 
iuralione and the Bettum lugurthmum, both extant, and Historiae, 
covering the years 76-67 b.c., of which we have some fragments. 

Poetry in this period is represented by two names of the first 
rank. T. Lucretius Cams (g.v., c. 99-e. 55 B.a) expounds the 
philosophy of Epicurus in his De Rerum Natura (six books), the 
title being a translation of Ilcpt ^oetas, the title of poems by 
Xenophanes, Parmenides, Empedocles. He had a high reputation 
in antiquity. Virgil, who was greatly influenced by him and refers 
to him (without naming him) in a famous passage of the Georgies 
ii. 490, Fettx gid potidt rerum cognoscere causes Atque metus 
omnes et inexorable fatum Subiedt pedibus strepitumque Acker- 
mtis avariy is preferred to him by Quintilian (X. 1.86 seq.), on 
grounds which merely concern the student of oratory, and this 
preference has been supported by the general judgment, but not a 
few good judges would reverse the verdict. The strictly ^lo- 
sophical passages no longer appeal, but in the more popular pas- 
sages, such as the Prooemium (i. 1-43), the eulogy of Epicurus 
(iii. 1-30), on the folly of fearing death (iii. 892-910), his pas- 
sionate earnestness (docti Juror arduus Lucreti, Stat. SUv, ii« 7.76), 
coupled with genuine poetic imagination and a real gift lor poetic 
expression, affects the modern reader perhaps more than anything 
in Virgil. G. Valerius Catullus (jq.v., b. at Verona [Catull. km 
34, Mart. xiv. 195, Ov., Am. iiL 15.7] 84-d. c. 54 B.C.), the great- 
est of Roman l3rric poets, is represented by xi6 poems in a variety 
of metres, hendecasyllables, iambic, trimeters (including seasons), 
sapphics, priapean, phalaecean, asclepiadean, hexameters, elegiacs, 
iambic tetrameter catalectic, galliambic (kiii). Most of his 
poetry shows strong marks of Greek influence, and several poems 
are translations from the Greek: e.g., li. (from Sappho), Ixvi. 
(from the lost Hair of Berenice of Callimachus). His hexameters 
and elegiacs— though sometimes extremely effective, as in his lines 
at his brother’s grave (ci.) — show much less grace and ease than 
hii» hendecasyllabic and priapean poems. Apart from technique 
he has the two chief gifts of the lyric poet— depth of feeling 
(“Tenderest of Roman poets nineteen hundred years ago”— Ten- 
nyson) and simplicity. 

The Augustan Age^ 27 B.C^-AJ>. 14 «— P. Vergilius Maro 
(70-19 B.C., see Virgil), generally xegarded as the greatest of 
Roman poets, is represented by (x) Bucottca (Eclogae) ten poems 
in which Theocritus is imitated or even translated. Of these, only 
ii-, iii., v., vii. and viiL ate strictly pastoral, the pastoral setting in 
others being merely a framework, while in iv. (the so-called Mes- 
sianic Eclogue) there is nothing of the pastoral all; (2) 
Oeorfiica, in four books (i. Agriculture, ii. Tree culture, iiL Cattle- 
rearing, iv. Bee-keeping). The Georgies contain some of Virgil’s 
best poetry, e.g., the praise of Italy, ii. 13^^76; eulogy of 
country life, U, 458-540; the story of Orpheus and Eurydice, iv. 
453 - 527 ; (3) Aeneis, in Z2 books, the great national epic of Rome 
^’hich, after ten years’ work, was still unfinished (witness the 
“pcithetic half-lines,” the occasionally uncompleted hexameters) at 
bis death, and waa published by L. Varius against the expressed 
^she5 of the poet. Virgil was a slow and careful writer (Quintil. 
* 3.8. cj. Donat., Vita Verg. ix., Aul. Gcll. xviL 10.2). This very 
care and elaboration probably rather militates against the essen- 
tially epic virtues, and it is not so much as a whole that the poem 
appeals, at any rate to the modem world, as in certain supreme 
passages in whidi the poet rises above his immediate theme and 
^bich are really in the nature of diipressions. Q. Horatius Flaccus 
B.C., see Horacb), bom at Venuaia, was the son of a frccd- 


man (c/. Hor. Sat i. 6.6; 45, 86). After the battle of Philippi (44 
B.C.) he^ returned to Rome where presently he became a membtf 
of the circle of Maecenas. His extant work is of two quite differ- 
mt classes— l3nncal (Odes, Epodes, Carmen Saeculare) and poems 
in hexameters (Satires, Epistles, De Arte Poetica). The Satires 
(saturae or Sermones) in two books, written between 41 and 30 
B.C., deal lightly with the foibles and follies of social Hfe, and the 
Epistles, 20-13 B.C., in two books, are very much in the same style 
as the Sattres, with a greater preponderance of literary Uiemei^ 
which is emphasized in the epistle which bears a separate title: 
On the Art of Poetry. It is upon his lyrical poems that the fame 
of Horace as a poet really rests (QuinUL z. 1.96), and his success 
is due, not to any rare and high gift of poetic inspiration, but to 
his capacity for expressing with unsurpassed felicity, the com- 
mon thoughts which touch most nearly the common heart of 
humanity. Albius Tibullus (q.v. d. 19 b.c. while still young) be- 
longed to the circle of M. Valerius Messalla Corvinus, and was on 
friendly terms with Horace, who addressed to him Carm. i. 33 and 
Ep. L 4, and Ovid (cf. Ov. TV. iv. 10.51, and the beautiful el^ 
on Tibullus, Ov. Amor iii. 9). We possess four books of elegies 
under his name, but Bk. iii. is by ”Lygdamus,” a pseudonym for 
some undetermined poet; iv. i (panegyric on Messi^) is by some 
unknown author, while iv. 7-12 are by Sulpicia, a poetess of the 
time of Tibullus. To call him ‘^polished and elegant” as Quintilian 
does (x. Z.93) hardly docs justice to his tender grace. 

Sextus Aurelius ^opertlus (q.v., bom c. 49 b.c. in Umbria, 
probably at Asisium [Assisi], where the name Propertius occurs 
in inscriptions) is represented by four books of elegies. Propertius 
has an irregular strength which is in marked contrast to the equable 
polish of Tibullus, and in the matter of form his pentameters have 
an elasticity and freedom which make the elegiac distich in his 
hands almost a new metre. Bk. iv. zz — the concluding elegy in 
our collection— is an excellent example of hia mature style. P. 
Ovidius Naso (b. Sulmo 43 B.C.— died c. A.D. 18, see Ovm) has 
left us a great variety of work. His undoubted poetic quali- 
ties are rather obscured by the amazing polish and facility of hia 
versification. There remain but two poets of the Augustan age 
who need be mentioned here, both writers of didactic epic. Grat- 
tius, a contemporary of Ovid (Ov. Ep. ex. Pout. iv. 16.34), wrote 
the Cynegetka, a treatise on hunting after the Greek model, of 
which 541 lines are extant. Manilius, of whom nothing is known 
except what can be inferred from his poem— he must have written 
after a.d. 9, because in i. 898 be refers to the defeat in that year 
of Varus in the Teutoburg forest— ^ote Astronomica (in five 
books), which is extant. 

The prose writers of the Augustan age include only one name of 
first importance. T. Livius (59 b.c.-aj>. 17, see Livy), was bom 
at Patavium (Padua, cf. Mart. L 61.3). In Rome he enjoyed the 
friendship of Augustus in spite of bis admiration of Pompey (Tac. 
Ann. iv. 34). We hear of philosophical works and semi-philosoph- 
ical dialogues written by him (Senec. Ep. X00.9), but his fame 
rests on his history of Rome (Historiae 06 urbe condiUa) down to 
his own day (it was actually carried as far as 9 B.C.). The work 
was in 142 books, of which there are extant 35, viz., (down to 
293 B.C.), zxi.-xlv. (2x8-167 B.C.). The lost books are represented 
by Periochae (summaries of contents) composed c. 4th century 
A.D., which we possess for all except 136 and 137. An Qxyrhynchut 
papyrus preserves some excerpts from Bks. 37-40; 48-55. Livy, 
deficient as he was in technical equipment, is not exactly a scien- 
tific historian, but be is at least an honest one. In style he is nearer 
Qcero (cJ. (^uintiL x. z.39) than Sallust His language (deqnte 
Asinius PoUio’s reproach of Patavimtas, (^uintiL L 5.56; .1.3, 

the reference of which is obscure), with its somewhat poetical 
colouring, is splendidly adapted to his task (QuintiL i. z.xoz). 
Other minor prose writers are Pompeius Trogus, L. Annaeus Sen- 
eca of Corduba (Cordova), and Vitruvius PoUio (qq.v.). 

The Imperial AgCiP— Under Tiberius in aj>. 30, C. Vellelui 
Paterculus wrote for M. Vicinius (consul in that year) Us Bistoria 
Romaua, a dutch of Roman history in two (extant) books. A 
contemporary writer of first importance, L. Annam Seneca 
(A.D. 3-65), son of the elder Seneca, has left us nine tragedka 
imitoted from the Greek, and numerops prose 
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writings. M. Annaeus Lucanus (a.d. 39-65), nephew of the fore- 
going, is represented by an epic in ten boolu De BeUo CiviU, on 
the civil war between Pompey and Caesar. More rhetorical than 
poetical, Lucan has some memorable lines. Aulus Persius Flaccus 
(a.d. 34-62), is the author of six satires, mainly on the literary 
life of his time and on quasi-philosophical subjects. T. Calpumius 
Siculus, in the reign of Nero, has left us seven eclogues full of 
adulation of Nero; the anonymous poem De Laude Pisonis is also 
now attributed to him. L. lunius Moderatus Columella, contem- 
porary with Seneca, is the author of 12 books De Re RusUca in 
prose except the tenth book which is in hexameters. Next we 
have a group of four poets: P. Papinius Statius (b. between aj>. 
40 and 45, died c. 98) author of two epics — Thebais and AchUleis 
— ^nd a collection of poems in various metres with the general 
title SUvae. Valerius Flaccus in the time of Vespasian, to whom 
his poem is dedicated, wrote the ArgonauHca in eight books. The 
matter is mainly taken from the ArgonauHca of Apollonius Rho- 
dius and the style is a rhetorical imitation of Virgil. T. Catius 
SiUus Itdicus (d. 101) in the reigns oi Nero, Vitellius and Vespa- 
sian, wrote an epic Punica (17 books). His poem, the matter of 
which is mainly taken from Livy, is highly rhetorical and has 
little poetical merit. A much more brilliant poet is M. Valerius 
Martiaiis (born c. A.D. 40, d. shortly after 100), represented by 

14 books of epigrams, some being of remarkable beauty. 

C. Plinius Secundus (c. a.d. 23-79) 77 presented Titus with 

his Naturalis Historia (in 36 books). Quite devoid of style and 
of no independent authority, the work is of considerable impor- 
tance as preserving information from authorities now lost. M. 
Fabius Quintilianus (c. a.d. 35-95) is the author of the Institutio 
Oraioria in 12 books, book x. containing a sort of comparative 
sketch of Greek and Roman literary history, which includes very 
happy critiques of the leading Greek and Roman writers. The 
greatest prose writer of the Imperial age is C. Cornelius Tacitus 
(c. A.D. 54-c. 1x8) ; wc have his Dialogus de Oratoribus, Agricola 
(a.d. 98) Germania (about the same date). Histories (a.d. 69-96), 
Annals (probably written after ajd. xi6). C. Plinius CaecUius 
Secundus (6i-c. 114), nephew of the elder Pliny, is represented 
by nine books of letters, and in addition by the historically very 
important Panegyricus on Trajan and the correspondence with 
Trajan (including the extraordinarily important letters 96 and 97, 
dealing with the trial of the early Christians). C. Suetonius 
Tranquillus, who, under Hadrian, held the office of imperial 
secretary (ab epistidis), wrote the lives of the emperors {De Vita 
Caesarum) from Caesar to Domitian. We have also his treatise 
De Grammaticis et de Rketoribus, originally part of a larger 
work, De Viris Illustribus, of which the extant Vitae of Terence, 
Horace, Lucan, Passienus Crispus, and the elder Pliny are frag- 
ments. D. lunius Juvenalis (b. Aquinum, probably a.d. 67) has left 

15 satires written under Trajan and Hadrian. Juvenal is a master 
of vivid phrase: e.g., his account of street dangers in Sat, iii. 364 
sqq. So his single lines are memorable: **}acit indignatio versum** 

79 ) » Sana in corpora sano^* (x. 356), **maxima debetur 

^ero reverentUV* (xiv. 47). We must dismiss the remaining 
authors summarily— with again a reference to their separate bio- 
graphical articles and the article Latin Literature: M. Corne- 
lius Fronto (2nd century A.D.); Aulus Gellius (bom e, 130); L. 
Apuleius (b. at Madaura, in Africa, a.d. X14); the Pervi^ium 
Veneris, by an author unknown; Ammianus Marcellinus (bom c, 
332); Decimus Magnus Ausonius (bom at Bordeaux c. 300); 
Claudius Claudianus (bom at Alexandria, died 404); Aurelius 
Pmdentius Clemens, the first great Christian poet; C. Lollius 
Apollinaris Sidonius {c, 430-480), and lastly, Boethius (bom c. 
480, executed 524). 

mSTORT OF SCHOLARSHIP 

Pre-Aleicandrine^ — ^The history of classical scholarship goes 
back to a date so early that it is hardly possible to fix a superior 
limit. As soon as a philosopher began to criticize a literary work 
{e,g,, Xenophanes on Homer and Hesiod), so soon schohu^ip in 
the widest sense may be said to have begun. Philosophic specu- 
lation soon raised the question of the relation of the name to 
^ thing named, or, in other words, directed attention to the true 
or inner meaning of words, the irv/ioXoyta, as opposed to the 


conventional meaning, and thus founded the science of etymology 
Directly connected with this was the question of the right use of 
language, hpOokirWf with which the name of I^tagoras (born c 
485 B.C.) was especially connected (Plato, Phaedr, 367 C.). This 
again naturally led to a consideration of the fimetion of words 
in a sentence and thus to the evolution of a grammatical termi- 
nology. Plato already distinguished tsfoiia and not so 

much as noun and verb, but as subject and predicate (c/. Plato 
Sophist, 261 ; ‘‘There are two sorts of intimation of being given 
by the voice. . . . That which indicates action we call a verb 
. . • and the other, which is an articulate mark set on those 
who do the actions, we call a noun” cf, Cratyl, 435 A., Aristoph. 
Nub, 68x sqq,) Aristotle distinguished hvofsa, tpSpop {Poet. 
xxi.7), abrSfo/ios {Rhet. iii., 5.2, etc.)— noun, verb, article, con- 
junction. 

AJLexandrine Period* 300-1 B.C — Alexandria (for description 
cf, Strabo 793 sqq,) was founded by Alexander the Great in 331 
B.G. After his death it became the capital of Egypt and the seat 
of the Ptolemaic dynasty. Under Ptolemy Soter (323-285 n.c.) 
and Ptolemy Philadelphus (285-247 b.c.) the two libraries and 
the museum of Alexandria became the greatest centre of literature 
and learning in the world. 

The first librarian was Zenodotus of Ephesus {c, 325-260 B.ci. 
As librarian he classified the epic and lyric poets, the tragedians 
being classified by Alexander Aetolus, the comedians by Lycov 
phron. As a scholar he made a critical recension of the //tad and 
the Odyssey, founded on numerous mss., and compiled a Homeric 
glossary COfitfpiKal TTul^oai), He seems also to have dealt with 
the text of Hesiod, Anacreon and Pindar. As a critical scholar he 
seems to have erred on the side of too great subjectivity. 

The poet Callimachus, who did much in the way of making 
catalogues {irLvojces), is often said to have succeeded Zenodotus as 
librarian, but there is no evidence for the statement {rf, Calli- 
machus, Loeb ed. p. 6 sqq,). The next librarian of whom we hear 
is Eratosthenes of C3nrene (bom c. 275 b.c.), who became librarian 
c, 235. A man of many-sided learning (hence called by his 
admirers pentathlos, while his detractors called him Beta, imply- 
ing that he was second-best in all departments, but first in none), 
he wrote on geography, mathematics, astronomy, chronology. Wr 
are here concerned only with his work in classical scholarship, in 
which his chief production was a treatise on Old Attic Comedy 
(x-epl rris tpxaias His successor in the librarianship 

was Aristophanes of Byzantium, who became librarian in 195 n.c. 
He edited Homer, Pindar, Euripides, Aristophanes. He also elab- 
orated a system of critical signs (obelus, sigma, antisigma) and 
accentuation, divided the strophes of the lyric poets intoir^Xa 
(“limbs”) and made an epitome of Aristotle's Natural History 
(ed. Lambros 1885). His successor, Aristarchus of Samothracr 
(^. 217-145 B.C.), enjoyed still greater fame and became for bter 
antiquity the tyj^ of the philologist (Cic. Ad, Att, i 14.3)* He 
published two editions of Homer, in wUch he followed the admir- 
able principle, "^Otiripoy tf 'OfHipov (explaining Homer 

by Homer), edited Hesiod, and concerned himself also with the 
text of the lyric poets, the tragedians, Herodotus, and Aristoph- 
anes, writing bo& continuous commentaries (ftirofU^Mara) and 
treatises on special questions (ovy7p&/4para). Aristarchus was the 
first to recognize the eight parts of speech (^intil. i. 4*2<)) 
(noun), pviixa (verb), iLvruwjda (pronoun), htlpfisifsa (adverb), 
(participle), ipBpov (article), obrSeotm (conjunction), 
xpMccris (preposition). 

His pupil, Dionysius Thrax (c, 170-90 B.C.), wrote a Greek 
grammar, Tix^V rpapfsaruci, which retained its vogue down to 
the Renaissance and has been the ultimate model of all mod- 
em grammars (ed. Uhlig, Leipzig, 1884). Didymus, on account 
of his industry sumam^ (copper-guts), ^ 

Homer, Hesiod, Pindar, BacchyUdes, the comeffians, the Attic 
orators, and Thucydides. ^ 

Post-Alexan^b^e Period, 1 B.C-13SIL— Dionysius of Hali- 
carnassus (who lived at Rome from 30 b.c. emwards) 
number of valuable works on literary erhidsm: Letters to Afy 
maeus /. and II., De ComposiHone Verbomm, De 
Antiquis, Letter to Pompeius, etc. A very valuable treatise un 
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5t(6Km« (JUfil tihm) is extaat, pnAmbty of the ist ceatury a.o. 
Apollonius Dyscolus (c. 130) wrote a valuable treatise on syntax 
in four (otant) bMks. ne most valuable feature of the scholar- 
ship of this period is a series of works on lexicograi^y and kindred 
subjecto by Moeris, Phiynichus, Haipocration, Pollux, Hesychius, 
Stepbanus, Suidas, Photius, and the rath century Elymologicum 
Uagnum. Mention should be made of the Deipnosopimtae of 
Atbenaeus (and century) which preserves much curious informa- 
tion and is the source of most of the extant fragments of the 
Creek comic poets. Libanius (c. 3 i 4 *' 393 ) is the author of a Life 
of Demosthenes and of Arguments to his speeches. With him 
we must close the tale of classical scholarship for nearly 1,000 
years. 

The Rcyiyml of Learning or the Italian Period 1350-1527. 

general account of the Renaissance is beyond the scope of 
this article and we can merely mention some of the leading names. 
Francesco Petrarca (1304-74) and Giovanni Boccaccio (1313-75) 
have an interest only as pioneers, being interested in Greek, but 
not themselves expert Greek scholars. Manuel Chrysoloras (1350- 
1415), a Greek immigrant, taught Greek in Florence (1396-1400). 
It was at the instigation of another Greek, Gemistus Plethon 
(1355-1452), that Cosmo de’Medici founded an academy for 
the study of Plato. His pupil, Joannes Bessarion (1403-72), a 
native of Trehizond, came to Italy in 1439 with the Greek 
cm()eror in an endeavour to unite the Greek and Roman churches. 
Thereafter he joined the Roman Church, becoming presently 
bishop of Frascati. He died at Ravenna in 1472, bequeathing hh 
collection of mss. to Venice (St. Mark’s Library). Theodorus 
Gaza (c. 1400-c. 1478), of Thessalonica, taught Greek for a 
lime at Ferrara, afterwards in Rome and Naples. His Greek 
grammar was printed by Aldus Manutius at Venice in 1495, and 
he was also the author of translations of Aristotle, Aelian, Theo- 
phrastus De Plantis, and of Dionysius, De Comp, Verhorum, 
Demetrius Chalcondylas (1428-1511) edited Homer (ed, prin- 
ceps, 1488), Isocrates, Suidas. Laurentius Valla (1407-57) trans- 
hte(i Homer, Herodotus, Thucydides. But the greatest philolc^st 
of the Renaissance was Petrus Victorius (149^1584), who edited 
Sophocles, Isaeus, Aristotle’s RhetoriCf Poetics, Ethics, Politics, 
Cicero, Terence, Sallust, Varro’s De Re Rustka. Lastly, among 
famous collectors of mss. may he mentioned Poggio Bracciolini 
(1380-1459), who discovered a great number of Latin mss., and 
Giovanni Aurispa (c. 1370-1459), who, in 1423, brought to Venice 
238 mss. including Venetus A. of the I Had and the Codex Lauren^ 
tiunus (loth century, now in Florence) of Aeschylus, Sophocles 
and xApolionius Rhodius. 

The Greek grammar (^EpoyHitiara) of Constantius Lascaris 
printed at Milan by Paravisinus in 1476, was the first book to be 
printed wholly in Greek. 

Later Periods^ — The French Period, 1530-1700, is character- 
ized by an interest more in the content than the form of the 
classical authors. Leading names are Budaeus (i 457 ~^S 4 o)» 
Robert (1503-59) and Henri Etienne (1528-98); and Adrianus 
Turnebus (1512-65), Isaac Casaubon (1559-1614), Joseph Justus 
Caliper (1540-1609) and Charles du Fiesnc, Sicur du Cange 
(1610-88) {qq.v.). 

The English and Dutch Period (i8th century) is a period of 
comprehensive scholarship— of historical and literary as well as 
'’erbal criticism. The leading English scholars are Richard Bent- 
jcy (1662-1742) and Richard Person (1759-1808) (qq-v.), while 
in the Netherlands the chief names are Ezechiel Spanheim (1629- 
^710), the two Burmarms (the elder i 668 -i 74 ^» younger 
*"*4-78) (qq.v.), Hemsterhuis (1685-1766) (g.v.)» Valckenaer 
(^715-85), Wyttcnbach (1746-1820) (g.v.)- . 

The German Period is inaugurated by F. A. Wolf (1759-1824) 
whose Prolegomena to Homer was published in i 795 - 
ii)is period we have two distinctive types of scholarship— (i) the 
historical and antiquarian and (2) the critical and grammatical, 
^‘•iding representatives of the former are B. G. Niebuhr (177^ 
August Boeckh (1785-1867), K. 0 . Muller (i 797 -i 84 o)» 
Jahn (1813-69), Theodor Mommsen (1817-1903) 

“‘‘d of the latter G. Hermann (1772-1848), Immanuel Bekker 
W8s 1871) (9(7.0.), and Lobeck (1781-1860). 

“'i 1)1) 
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Fteaeat Day#— It would perhaps be invidious to mention the 
nmes of distinguished scholars either recently gone from us or 
still living, but a few words may be said of certain features which 
characterise classical scholarship of the present day. 

The most notable development of modem times has been 
undoubtedly the increased interest in archaeology, in the widest 
sense, which has been witnessed in the last 100 years, and more 
particularly in the last half century. As this is written, it is 
almost exactly a century since the foundation of the Archaeo- 
logical Institute in Rome (1829). The French schools in Athens 
and Rome were founded respectively in 1846 and 1873, those of 
the United States in 1882 and 1895, the British schools in 1883 
and 1901. £ver3n¥here, ancient sites have been and are being exca- 
vated— Troy, Delphi, Mycenae, Tiryns, Sparta, Olympia, Epi- 
daurus, Dodona, Delos, Crete have yielded results b^ond all 
expectation — ^while the recovery of papyri from Egypt has not 
merely restored to us a considerable body of ancient Greek litera- 
ture, such as Aristotle’s Constitution of Athens (1891), Herondas 
(1891), Bacchylides (1897) — to mention only some examples— 
but has thrown a valuable light on the true nature of New 
Testament Greek. 

The study of one department of archaeology, namely that of 
anthropology, and in particular of primitive ritual and religion, 
has strongly influenced the study of classics. There was a time 
when the attention of scholars was perhaps too exclusively devoted 
to the literary aspects of the classical writers — to textual criti- 
cism and the study of form. As a natural consequence the labours 
of successive generations were confined to Uie great literary 
masterpieces of antiquity, while comparatively little study was 
given to writers of inferior genius who, nevertheless, preserve for 
us antiquarian and anthropological information of the first impor- 
tance. Moreover, much that even in the best authors was either 
overlooked or misunderstood, has taken a new meaning in the 
light of the comparative study of the beliefs and institutions of 
primitive man. It is hardly too much to say riiat archaeological 
and anthropological discovery and speculation have been a fruitful 
and vivifying develoimient of classical studies in recent years. 

But the interest in *'pure scholarship” which has long been a 
distinctive feature of the study of classics in this country is still 
fully maintained. The practice of composition in Greek and Latin, 
which for long occupied a leading place in our school and univei> 
sity education, appears to have somewhat retrograded, and the 
art of verse composition in particular seems to be falling into 
some neglect. On the other hand, there has been in the lut 50 
years an increasing interest in the art of translation from tte 
classics, and an increasing demand for translations which should 
be at once accurate in point of scholarship and acceptable from 
the point of view of literary form. This has been the aim success- 
fully pursued by many scholars writing independently, while it is 
the professed purpose of such a series as the Loeb in the United 
States and the Bude series in France. 

Although the classics no longer enjoy their old monopoly in 
education, the study of the Greek and Latin writers seems to 
flourish as vigorously as it has done at any time, and at the present 
moment, so far as the evidence goes, the prospects of classical 
scholarship as an indispensable force in education appear to be 
singularly bright. See also Gbsek Lztebatuse; Latin LmcRA- 
TURE. (A. W. Ma.) 

CLASSIFICATION is the arrangement of things in clam 
according to the characteristics that they have in common. Some- 
times similar objects are brought together in space, but classifi- 
cation may occur also when the only act of arrangement done 
by the classifier is the giving of a common name to things of the 
same kind. In a complex classificatory scheme the tnfimae spe* 
ries, or lowest classes, are subordinated to higher classes, and these 
again to others still higher until the summum genus, or most in- 
clusive category of the system, is reached. It should be noticed, 
however, that in biology the terms '^species” and “genus” are not 
used, as here, in a relative sense, but indicate classes of two 
fixed levels; i.e., below orders but above varieties. 

When, as often, the summum genus is given from the beginning, 
the problem of classification is the same as that of logical division. 
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Exhaustiveness and exclusiveness can be secured at each level by 
dichotomy; i,e., by dividing each class into two subclasses, one of 
things that have a certain character and the other of things that 
do not. This method has advantages for certain purposes such 
as the construction of a flora, but it does not satisfy the demand 
that kinds which are co-ordinate should be placed on the same 
level in the classificatory scheme. It has often been said that a 
logical division should proceed throughout according to one prin- 
ciple, and this is true if it is taken to apply to the division of any 
one genus into species, for otherwise there can be no guarantee 
that the species will be mutually exclusive. There is no reason, 
however, why a librarian should not first divide his books into 
large groups according to size and then subdivide each group according 
to .subject matter. In contexts such as this there may indeed be many 
different ways of classifying the same things, all in a sense artificial, 
but all equally correct for their special purposes. The situation is 
rather different in science, where we assume the existence of natural 
kinds. 

Classification is important for science because it Ls a prerequisite of 
all attempts to discover order in the world. (See Scientific Method.) 
It started already with the beginnings of speech ; but the groupings ex- 
pressed in ordinary langui^e do not go much beyond the practical 
needs of the men who use it, and scientists must therefore make their 
own vocabulary, either by adaptation of what they find in ordinary 
speech or by constructing new words from old roots. The classifications 
which they produce in this way sometimes surprise the layman, as for 
example when they distinguish spiders from insects and place them with 
crabs in the phylum of arthropods. The reason is that they arc es- 
l^dally interested in those groupings which help most in the presenta- 
tion of knowledge as a system. In biology, for example, the modern 
phylogenetic clasrification of organisms according to common ancestry 
IS clearly bound up with attempts to systematize and explain the in- 
formation collected by natural historians. But the notion of natural 
kinds is to be found already at the very beginning of the study of nature. 
Men have a use for words such as “lead** only because they find certain 
recognizable features such as grayness, weight and fusibility occurring 
frequently together. If there were no .such combinations of observable 
features to attract attention, there could be no natural science. For the 
law.s that arc formulated in science are generalizations about the proper- 
ties of things belonging to such kinds. In short, there is no clear line 
of demarcation between the work of scientific da.Hsification and the 
practice of induction (fl'.v.). (W. C. K.) 

CLAUBERG, JOHANN (1622-1665), German philoso- 
pher, was bom at Soiingen, Westphalia, and studied the Car- 
tesian philosophy under John Raey at Leyden. He became (1649) 
professor of philosophy and theology at Herbom and subse- 
quently at Duisburg, where he died. He was one of the earliest 
teachers of the new doctrines in Germany and an exact and me- 
thodical commentator on his master’s writing.s. Claubcrg’s theory 
of the connection between the soul and the body is in some 
respects analogous to that of Malebranche; but he is not there- 
fore to be regarded as a true forerunner of Occasionalism, as he 
uses ‘^Occasion” for the stimulus which directly produces a mental 
phenomenon, without postulating the intervention of God (H. 
Muller, J. Clauberg und seine SteUung im Cartesianismus) . His view 
ot the relation of God to his creatures is held to foreshadow the pan- 
theism of Spinoza. All creatures exist only through the continuous 
creative energy of the Divine Being, and arc no more independent of 
his will than are our thoughts independent of us. Clauberg’s chief 
works are; De conjunctione animae ei corporis humani; Exercitationes 
centum de cognitione Dei ei nosiri; Logica vetus et nova; Initiatio 
PkUosophi, seu Dubitatio Cartesiana; a commentary of Descartes’s 
Meditations; and Ars etymologica Teutonum. 

A collected ed. of his philosophical works was pub. at Amsterdam 
(1691), with life by H. C. Hennin; see also £. Zeller, Geschickte der 
deutseken Pkilosopkie seit Leibnitz (1873). 

CLAUDE LORRAINE^ the name often given in English 
to Claude Gell^e or Gelee (1600-1682), French landscape 
painter, call in French Lorrain or Le Lorrain. He was bom at 
Chamagne, near Toul, Lorraine. At about the age of 1 2 he went to 
Freiburg im Breisgau and later to Rome to train as a pastry cook, 
and in this capacity became attached to Agostino Tassi, who had 
a reputation as a painter of seaports. At an unknown date he had 
instruction from a Flemish artist, Goffredo Wals, in Naples. In 
1625 he made a roundabout journey to Nancy where he was em- 
ployed for a year as assistant to Claude Deruet, the duke of 
Lorraine’s painter, on work for the ceiling of the Carmelite 
church (now destroyed). In 1627 he returned to Rome and 
stayed there till his death (Nov. 23, 1682). 


His fame as a landscape painter was established by the end of thi> 
1630s and his numerous patrons, mostly from the Roman church 
aristocracy, included Pope Urban VIII. It is said that about 16 u 
S6bastien Bourdon copied one of Claude’s landscapes in eight days, to 
guard against such copying and to record his most famous composi 
tions, Claude made tinted outline drawings of most of his pictures in 
six paper books which he entitled the Libro di veritd or Liber veriiath 
(see M. Davies, National GaUery Catalogues: Frenck School [London 
1946I ) . This valuable record is at Chatsworth, Eng. ; it was encravpri 
in 1777 by Richard Earlom. 

Claude’s style is, in a manner of speaking, without history, for once 
he had found his idiom he did not stray outside it. He painted in. 
stinctively, not intellectually as did his contemporary Nicolas Pous.sin 
and chose to paint only that which gave him abiding pleasure, nanielv 
the reach of golden sunlight on the country around Rome or on Ui‘e 
waters of some mythical seaport. 

Claude has been called the meeting point of the northern and .south- 
ern landscape traditions. The northern tradition, that of Adam Kls- 
heimer and Paul Bril, was the one in which Claude had been trained 
for his master Tassi was a pupil of Bril. Entailing a dramatic approach 
to the subject, it depended on marked contrasts of light and dark, on 
huge tree masses dominating the scene. The southern tradition, repre- 
sented by the Carracci and by Domenichino, consisted of an intellectual 
approach to nature which was conceived as a matter of orderly recession 
and balanced masses. Claude began in the northern naturaEstic man- 
ner, and his early works (e.g., “View of the Campo Vaedno,” Louvre) 
show a meticulous attention to detail. He gradusilly emancipated him- 
self from this and moved on to the southern or classical formula liut 
he always kept the northern device of pladng a dark tree or buildmf; 
in the foreground to deflect the eye to the source of light on tbi> 
horizon. ' 

In the 17th century pure landscape did not exist, so that all Claudr>s 
landscapes contain a story, dther from the Bible or from Greek myth- 
ology or the modern romances of Tasso and Ariosto. His subjecLs have 
one thing in common: all arc treated in an idyllic, as against :i dramalit, 
manner, so that the protagonists do not obtrude themselves too much 
on the attention. An indifferent figure painter, Claude often delPKiiterl 
this part of his picture to a minor artist such as Jan Mid or Filippo 
Lauri. As he grew older, the purely anecdotal part of his picture.s 
became reduced in scale and in importance, and at the end of his lifr 
nature a.ssumed crushing proportions. He abandoned the more con- 
ventional seaport scenes for pure landscape, which took on an intense 
and visionary quality (see “Aeneas Hunting in Libya,” 1672, Hrussel.s) 

Claude’s technique can be studied in any painting of his mature period 
(i.e., c. 1640-60). Structurally he relies on the simple device ol a 
horizon set off by a vertical tree or building in the foreground, all the 
objects in between being fused by a masterly representation of sun, 
beat and light. The perspective is establish^ not by compositional 
lines but by gradations of tone which are themselves governed by li^ht. 

Claude rarely painted from nature but he sketched in the open :iir 
and worked up the finished pictures in his studio. Perhaps the most 
precious of Claude’s drawings, which display (O’cat range and variety, 
are those rapid and delicate wash sketches which simply eslablisli the 
relative positions of a tree and a hill. The finished pen drawintts are 
more conventional and northern in style. The British Museum con- 
tains several volumes of drawings as do the Louvre and the Albertina, 
Vienna. Claude’s paintings are to be found in all the major European 
collections, notably the National gallery, London, the Louvre, and the 
Doria palace, Rome. 

Bibliography. — ^V. Cousin, Sur Claude GeUe (Paris, 1853) ; M. F. 
Sweetser, Claude Lorrain (London, 1878) ; Mrs. Mark Pattison (T^ny 
Dilke), Claude Lorrain, etc. (Paris, 18^) ; R, Bouyer, Claude Lorram, 
etc. (Paris, 1905); W. Friedlaender, Claude Lorrain (Berlin, 1921); 
A. M. Hind, The Drawings of Claude Lorrain (London, New 
*9*5); P* Courthion, Claude GeUie, etc. (Paris, 193*); 'T. 

Claude Lorrain (Frankfurt-on-Main, i947T« . 

CLAUDEL, PAUL (i868-i955\ French poet, dramatist 
and diplomat, was bom Aug. 6, 1868 at Villeneuve-sur-Fin. nc 
was educated at the Lyc6e Louis-lc-Grand, and entered the con- 
sular service in 1892. The early part of his diplomatic career 
was spent in the cast as consul at Foochow, Shanghai and Tient- 
sin. As first secretary at Peking he gained a valuable acquainlan<^® 
with Chinese life and thought. In 1921 he was made French am- 
bassador at Tokyo after a series of European appointments an j 
three years in Rio de Janeiro. , . i 

He was appointed ambassador at Washington (1927)1 . 

Brussels (1933). The worldly wisdom which he had acquired 
the course of his official duties did much to stimulate and coo 
his poetry and helped to make his style among the weightiest 
richest in French literature. Though trained in the school 0 
Symbolists, and especially of Rimbaud, Claudel breaks away 
them in certain essential particulars. His fundamental *®®P**^ 
is Catholicism— but the Catholicism is the fruit of his ^ 

tion and is, as it were, re-created. The cosmic breadUi 
views, his deep metaphysical interest and his fine treatm 
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both the grandiose and the commonplace derive from his close 


study of Aeschylus (whose Oresteia he has translated) of Dante 
and of Holy Writ. He has created his own style, a plastic 
versihcation founded on a meticulous study of the rhythm of 
word and pause. Of his purely lyrical works, the following are 
the principal: Cing Grandes Odes (igio); Le CarUate (1914); 
Corona Bemgmtatis Dei (iQiS); Pemiks des Saints (1925); but 
his reputation will most surely rest on his plays; those of out- 
standing merit are: Tite tPor; La Ville; URchange; La Jeune 
fille Violame (pub. in 1901 under the title in which 

the influence of the Symbolists is clearly perceptible; VAnnonce 
faite d Marie (1912) and the great trilogy in which he has at- 
tempted to reproduce the moral drama of post-revolutionary days : 
VOtage (1911); Le Pain Dur (1918); le Phre HumUk (1919). 
Many of Claudel’s chief works have been translated into Engli^, 
f.c., Connaissance de VEst (by T. Frances and W. R. Ben6t as 
“The East I Know”) ; and UAnnonce faite d Marie (by L. M. 
Still, 1916). Claudel died in Paris on Feb. 23, 1955. 

CLAUDET, ANTOINE FRANCOIS JEAN (1797- 
1867), French photographer, was born at Lyons on Aug. 12, 
i7g;. Having acquired a share in L. J. M. Daguerre’s invention, 
he was one of the first to practise daguerreotype portraiture in 
Knf^land, and he improved the sensitizing process by using chlorine 
in addition to iodine, thus gaining greater rapidity of action. In 
1S4S he produced the photographometer, an instrument designed 
to measure the intensity of photogenic rays; and in 1849 he 
hrouf'ht out the focimeter, for securing a perfect focus in photo- 
graphic portraiture. He was elected F.R.S. in 1853, and in 
1S58 he produced the stereomonoscope, in reply to a challenge 
Iruin Sir David Brewster. He died in London on Dec. 27, 1867. 

CLAUDIA NOVA^ VIA, an ancient road of Italy, 47m. in 
lenpth. connecting the Via (Claudia) Valeria with the Via Caecilia 
and \'ia Salaria at Foruli, near Amitemum and thus linking to- 
gether the road systems of north and south Italy. It was built by 
the em])cror Claudius in a.d. 47. Its course and remains, as well 
the ancient towns and buildings along it, are described by R. 
Gardner in Journal of Roman Studies^ iii. (1913) 205-232. 

CLAUDIANUS, CLAUDIUS (Anglicized, Claudian), 
Latin epic poet during the reign of Arcadius and Honorius. He 
was an £g>'ptian by birth, probably an Alexandrian. In a.d. 395 he 
appears to have come to Rome, and made his debut as a Latin 
poet by a fmnegyric on the consulship of Olybrius and Probinus. 
(In Birt’s edition a complete chronological list of Claudian’s 
poems is given, and also in J. B. Bury’s edition of Gibbon (iii. 
app. i. p. 485), where the dates given differ slightly from those 
in the present article.) 

In 396 appeared the encomium on the third consulship of the 
em|)cr()r Honorius, and the epic on the downfall of Rufinus, the 
unworthy minister of Arcadius at Constantinople, which was 
wgitircred by Stilicho. Claudian’s poem appears to have ob- 
tained his patronage, or perhaps that of his wife Serena (Epist, 
3) In 398 appeared his panegyric on the fourth consulship of 
Honorius, his epithalamium on the marriage of Honorius to 
Stilicho’s daughter, and his poem on the Gildonic War, celebrating 
the repression of a revolt in Africa. To these succeeded his piece 
on the consulship of Manlius Theodorus (399), the unfinished in- 
vective against the Byzantine prime minister Eutropius in the 
same year, the epics on Stilicho’s first consulship and on his 
repul.se of Alaric (400 and 403), and the pane^ic on the sixth 
consulship of Honorius (404). From this time all trace of 
Claudiun is lost, and he is generally supposed to have perished 
^ih his patron Stilicho in 408. It may be conjectured that he 
must have died in 404, as he could hardly otherwise have omitted 
to celebrate Stilicho’s destruction of the barbarian host led by 
^adagaisus in the following year. On the other hand, he may 
survived Stilicho, as in the dedication to the second book 
his epic on the Rape of Proserpine (which Birt, however, 
j ‘‘^signs to 395-397), he speaks of his disuse of poetry. From 
{'Justine’s allusion to in the De civitate Deif it may be 
®f<!rred that he was no longer living at the date of the com- 
j iwsition of that work, between 41s and 4*8. 

“esides Claudian’s poems, his lively Fescennmes on the 
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emperor’s marriage, his panegyric on Serena, and the Giganto- 
f^hia, a fragment of an unfinished Greek epic, may also be men- 
tioned. Several poems expressing Christian sentiments are 
spurious. It is probable that he was nominally a Christian, like 
his patrons Stilicho and Ausonius, although at heart attached to 
the old religion. He was honoured by a bronze statue in the forum, 
and Pomponius Laetus discovered in the X5th century an in- 
scription (C./X. vi. 1720) on the pedestal, which, formerly con* 
sidered spurious, is now generally regarded as genuine. 

The revival of Latin poetry at so late a date, and by a poet 
of foreign birth is remarkable, and it is no less surprising that 
Claudian should have won fame by official panegyrics. As re- 
marked by Gibbon, “he was endowed with the rare and precious 
talent of raising the meanest, of adorning the most barren, and 
of diversifying the most similar topics.” This gift is especially 
displayed in his poem on the downfall of Rufinus. In his cele- 
bration of Stilicho’s victories Claudian found a subject more 
worthy of his powers, and some passages, such as the description 
of the flight of Alaric, and of Stilicho’s arrival at Rome, rank 
among the brightest ornaments of Latin poetry. Yet on the 
whole he lacks creative power, and his talent b rather that of 
the rhetorician than the poet. 

BxBUocaApny.— The editio princeps of Cbudian was printed at 
Vicenza in 1482 ; the editions of J. M. Gesner (1759) and P. Burmann 
(1760) are still valuable for their notes. The first critical edition was 
that of L. Jeep (1876-79), now superseded by the exhaustive work 
of T. Birt, with bibliography, in Monumenta Germaniae ffistorica 
(z., 1892; smaller ed. founded on this by J. Koch, Teubner series, 
1893)* Edition with English translation by Pbtmaucr (Loeb series, 
1922). There is a separate edition with commentary and verse trans- 
lation of II Ratio di Proserpina, by L. Garces de Diez (1889) ; the 
satire In Euiropium is discussed by T. Birt in Zwei poUtische Sattren 
des alien Rom (1888). There u a complete English verse transbtion 
of little merit by A. Hawkins (1817). See the articles by Ramsay in 
Smith’s Classical Dictionary and Vollmer in Pauly-Wissowa’s Realency^ 
clopddie der classischen Altertumswissensekaft, iii. 2 (2899) ; also 
J. H. E. Crees, Claudian as an Historian (1908), the “Cambridge 
Historical Essay” for 2906 (No. 27) ; T. Hodgkin, Claudian, the last 
of the Roman Poets (2870. H. Sebroff, Claudians Gedicki vom 
Gotenkrieg (1927) with bibliography. 

CLAUDIUS, the name of a famous Roman gens. The by- 
form Clodius was regularly used for certain Claudii in late repub- 
lican times, but otherwise the two forms were used indifferently. 
The gens contained a patrician and a plebeian family; the chief 
representatives of the former were the Puichri, of the better the 
Marcelii (see Marcellus). The following members deserve 
particular mention: — 

1. Appius Sabinus Inregillensis, or Regillensis, Claudius, 
so called from Regillum (or Regilli) in Sabine territory, founder 
of the Cbudian gens. His original name was Attus or Attius 
Clausus. About 504 b.c. he settled in Rome, where he and his 
followers formed a tribe. In 495 he was consul, and his enforce- 
ment of the laws of debt was one of the chief causes of the 
“secessiofi” of the plebs to the Sacred Mount. See Suetonius, 
Tiberius, i.; Livy ii. 26-29; Dion. Halic. v. 40, vi. 23, 24. 

2. Claudius, Appius, sumamed Crassus, a Roman patrician, 
consul in 471 and 451 B.C., and in the same and following year one 
of the decemvirs. At first he was conspicuous for his aristocratic 
pride and bitter hatred of the plebeians. Twice they refused to 
fight under him, and fled before their enemies. He retaUated by 
decimating the army. He was banished, but soon returned, and 
again became consul. In the same year (451) he was made one 
of the decemvirs who had been appointed to draw up a code of 
written bws. He managed, by courting the peopb, to secure hb 
re-election for the year 450, and the new decemvirs, under hb 
leadership, began a reign of terror. Matters were brought to a 
crisis by the affair of Virginb, the daughter of Virginius, a ple- 
beian centurion. Claudius, desiring to possess her, got a climit to 
swear falsely that she was the child of his sbve, and judgment 
was given in his favour. To save her, Virginius killed her with 
his own hand. An insurrection was the result, and the people 
seceded to the Sacred Mount. The decemvirs were finsdly com- 
pelled to resign and Appius Cbudius died in prbon, either by hb 
own hand or by that of the executioner. For a discussion of the 
character of Appius Cbudius, see Mommsen’s apposdix to voL L 
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of his History of Rome, also Livy iii. 33*58; Dion. Halic. z. 59, 
xi. 3. 

3. Claudius, Appius, sumamed Caecus, Roman patrician and 
author. In 312 b.c. he was elected censor without having been 
consul. During his censorship, which he retained for five years, 
in spite of the lex Aemilia which limited the tenure of that office 
to 18 months, he filled vacancies in the senate with men of low 
birth, in some cases even the sons of freedmen (Diod. Sic. zz. 36; 
Livy ix. 30; Suetonius, Claudius, 24). He abolished the old free 
birth, freehold basis of suffrage. He enrolled the freedmen and 
landless citizens both in the centuries and in the tribes, distribut- 
ing them through all the tribes and thus giving them practical 
control of the elections. In 304, however, the landless and poorer 
freedmen were hmited to the four urban tribes, and the effect of 
Claudius’s arrangotnent was annulled. Appius Claudius trans- 
ferred the charge of the public worship of Hercules in the Forum 
Boarium from the Potitian gens to a number of public slaves. He 
further invaded the exclusive rights of the patricians by directing 
his secretary to publish the legis actiones (methods of legal prac- 
tice) and the list of dies fasti (or days on which legal business 
could be transacted). Lastly, he gained enduring fame by the 
construction of a road and an aqueduct, which — a thing unheard 
of before — he called by his own name (Livy, ix. 29; Frontinus, 
De Aquis, 115; Diod. Sic. xx. 36). In 307 he was elected consul 
for the first time. In 298 he was interrex; in 296, as consul, he led 
the army in Samnium (Livy, x. 19). During the next year he was 
praetor, and he was once dictator. In spite of his political re- 
forms, he opposed the admission of the plebeians to the consul- 
ship and priestly offices; his probable aim was to strengthen the 
power of the magistrates and lessen that of the senate. He was 
already blind and too feeble to walk, when Cineas, the minister of 
Pyrrhus, visited him, but so vigorously did he oppose every con- 
cession that all the eloquence of Cineas was in vain, and the 
Romans forgot past misfortunes in the inspiration of Claudius’s 
patriotism (Livy, x. 13; Justin, xviii., 2; Plutorch, Pyrrhus, 19). 
The story of his blindness, however, may be merely a method of 
accounting for his cognomen. Tradition regarded it as a punish- 
ment for liis transference of the cult of Hercules from the 
Potitii. 

His speech against peace with Pynhus was the first that was 
transmitted to writing, and thereby laid the foundation of prose 
composition. He was the author of a collection of aphorisms in 
verse mentioned by Cicero (of which a few fragments remain), 
and of a legal work entitled De Usurpationibus, It is very likely 
also that he was concerned in the drawing up of the Legis Actiones 
published by Flavius. He also interested himself in grammatical 
questions, distinguished the two sounds R and S in writing, and 
did away with the letter Z. 

See Mommsen’s appendix to his Roman History (vol. i.) ; trea- 
tises by W. Siebert (1863) and F. D. Gerlach (1872), dealing 
especially with the censorship of Claudius. 

4. Claudius, Publius, sumamed Pulcher, son of (3). He 
was the first of the gens who bore this surname. In 249 he was 
consul and appointed to the command of the fleet in the first Punic 
War. Instead of continuing the siege of Lilybaeum, he decided to 
attack the Carthaginians in the harbour of Drepanum, and was 
completely defeated. The disaster was commoidy attributed to 
Claudius’s treatment of the sacred chickens, which refused to eat 
before the battle. ‘‘Let them drink then,” said the consul, and 
ordered them to be thrown into the sea. Having been recalled 
and ordered to appoint a dictator, he nominated a subordinate 
official, but the nomination was at once overruled. Claudius him- 
self was accused of high treason and heavily fined. He must have 
died before 346, probably by his own hand. See Livy, EpiL, 19; 
Polybius, L 49; Cicero, De Divinatione, i. x6, ii. 8; Valerius Maxi- 
mus, i. 4, viii. X. 

5. Claudxus Appxus, sumamed Fulcher, Roman statesman 
and author. He served under his brother-in-law Lucullus in Asia 
(72 B.C.) and was commissioned to deliver the ultimatum to 
Tigranes, which gave him the choice of war with Rome or the 
surrender of Mithradates. In 57 he was praetor, in 56 propraetor 
in Sardinia, and in 54 consul with L. Domitius Ahenobarbus. 


Pompey reconciled him to Cicero, whose return from exile he had 
opposed. In 53 he became governor of Cilicia. During this period 
he carried on a correspondence with Cicero, whose letters to him 
form the third book of the Epistolae ad Familiares, Claudius re- 
sented the appointment of Cicero as his successor, avoided meet- 
ing him, and issued orders after his arrival in the province. On 
his return to Rome Claudius was impeached by P. Cornelius Dola- 
bella, and was obliged to make advances to Cicero, since it was 
necessary to obtain witnesses in his favour from his old province. 
He was acquitted, and a charge of bribery against him abo proved 
unsuccessful. In 50 he was censor, and expelled many of the 
members of the senate. When Caesar marched on Rome he fled 
from Italy. He was appointed by Pompey to the command in 
Greece, and died in Euboea about 48, before the battle of Phar- 
salus. He wrote a work on augury, the first book of which he 
dedicated to Cicero. See Orelli, Onomasticon TuUianum. 

Bibliography. — ^A full account of all the Claudii will be found in 
Pauly-WLssowa’s Realencyclopddie der classbehen Aliertumswmen- 
sekaft, iii. 2 (1899). See also L. A. Constans, Vn Correspondant de 
CiciroH, Ap, Claudius Pulcket (2921). 

CLAUDIUS (Tiberius Claudius Drusus Nero Germani- 
cus), Roman emperor a.d. 4i-54f son of Drusus and Antonia, 
nephew of the Emperor Tiberius, and grandson of Livia, the wife 
of Augustus, was bom at Lugdunum (Lyons) on Aug. 1, 10 n c. 
He was kept in the background by (Suet. Claud, 4) Augustin 
Tiberius, owing to his physical infirmities and apparent weakness 
of intellect, and lived in retirement; it was probably at this time 
that he became dependent on the company of freedmen. Under 
Caligula he became more prominent, holding the consulship (a.d. 
37) and other public posts; though he was the emperor's butt, 
many people at Rome must have realized that he might succeed. 
On the murder of Caligula, Claudius, though not of the Julian 
gens, was made emperor by the praetorians, who were rewarded 
with a brge donative, and were probably increased in number. 

Claudius, though abnormal, was by no means the idiot that our 
hostile sources would suggest. Despite his pedantry, he had a 
certain shrewdness, and wished to govern well. In the earlier part 
of his reign he extended the boundaries of the empire; Maure- 
tania was subdued and annexed in 43, and in the same year 
Claudius himself took part in the famous expedition to Britain, 
which gave the Romans a footing in the south of the island; in 
44 Judea, which had been entrusted to King Agrippa (9.V.). was 
made once more a province, and in 46 the same fate overtook the 
client kingdom of Thrace. 

In his dealings with the provincials Claudius, despite senatorial 
opposition, reverted to Julius Caesar’s liberal policy. We possess 
part of his speech proposing that the chieftains of the Aedui .should 
be admitted to the senate {see the paraphrase of it in Tacitus 
Annals), and his edict conferring citizenship on the Anauni 
(Hardy, Roman Laws and Charters Oxford, 1912). A large num- 
ber of municipia and colonies in the provinces owe their origin to 
Claudius. 

The reign of Claudius is marked by-the development of the 
emperor’s personal service. There was an extension of procura- 
torial government in the provinces (e.g., Thrace, Mauretania, and 
Judea) and provincial procurators were granted jurisdiction equal . 
to that of the emperor in all cases relating to the fiscus. A definite 
scale of salaries was also instituted. But even more notable was 
the increased power of the emperor’s freedmen, who, while they 
remained his personal servants, became, in practice, 
ministers, and received great rewards and honour. {See, 
authorities below, Statius, SUv. iii. and v.) The rule of the free- 
men, who, though efficient, were arrogant and corrupt, was - 
sented by the nobility, but the practice was continued under la 
emperors, though not to the same extent. 

Another grievance was the increased importance of the «npe 
or’s private court. Under Augustus and Tiberius its use had 
restricted to certain cases of majestas, but Claudius had a pas 
for acting as judge; vast numbers of cases were heard tn ca 
and the emperor’s methods seem often to have been capncio • 

His public works include a new harbour at Ostia, the dr 
of the Fucine Lake, and the construction of two aqueducts K ? 
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Claudia and Afio Naims). Bh revival of the censorship and ex- 
tension of the poemerium may quoted rather as examples of 
his antiquarianism than as practically important. In 47 he cele- 
brated the Ludi Saeculares. 

In the latter part of his reign his government degenerated and 
he fell entirely under the influence of his favourites and his 
vi^omenkind. 

He had married (as his third wife) Messalina, who, in 47, if we 
are to believe Tacitus, actually went through a form of marriage 
with Silius, unknown to Claudius. Narcissus brought about her 
execution, and, at the prompting of Pallas, the a nationibus, 
Claudius married his niece Agrippina, a marriage which shocked 
Roman sentiment. She induced him to set aside his own son 
Brilannicus and to adopt as heir Nero, her son by a former 
marriage. Claudius died suddenly in 54, poisoned, according to 
Tacitus, by Agrippina. He was deified, but Seneca’s satire, the 
ApocolocyfUosis, expresses the relief felt at his death. 

Claudius wrote several historical works “magis inepte quam 
inclcganter,” including his own autobiography, but all, unfortu- 
nately, arc lost. 

B18L10CBAF11Y.— Ancient: The Annals of Tacitus, Bks. xi., xii. 
SiM'tonius and Dio Cassius. See also Seneca, Consolatio ad Polyhium, 
and Apocolocyntosis (cd. Ball, 190s, with introduction and transla- 
tion) • Jo.mfphus, Ant. Jud. Modem: H. Lehmann, Claudius und seine 
/fit ’with introductory chapter on the ancient authorities (1858); 
I u( itn Double, VEmpereur Claude (1876) ; A. Ziegler, Die poUiiseke 
Sfite der Resierung des Kaisers Claudius (1885) ; H. F. Pelham in 
Omrlerly Review (April, 1905), where certain administraUvc and 
political changes introduced by Claudius, for which he wm atta^ed 
bv his contemporaries, are discussed and defended; Mcnvale. /Zwt. o/ 
thf Romans under the Empire, chs. 49, So; H. Schiller, Gescluchte der 
nmhckrn KaiseneH, i, pt. i.; H. FumMux’s ed. of the of 

Tiidius (introducUon) j E. G. Hardy, Ronun Louis and Charters 
(Oxford ipi*) for the Edict de Civitote Anammonun ; Bell, Jews 
and Chilians in Egypt for the edict relating to Alexandria. 


CLAUDroS, MARCUS AURELIUS, sumamed Goth- 
Ill’s, Roman emperor a.d. 268-270, belonged to an obscure 
lllvrian family. On account of his military ability he wm placed 
in command of an army by Dccius; and Valerian appointed mm 
general on the lUyrian frontier, and ruler of the provinces of the 
lower Danube, During the reign of Gallienus, he was called to 
luly to crush Aureolus, and on the death of the emperor 

chosen as his successor. ShorUy after his accession he routed 
the Akmanni on the Lacus Benacus (some doubt is thrown upon 
this) ; in 260 a great victory over the Goths at Naissus m Moesia 
gained him the title of Gothicus. In the following year he died of 
the plague at Sirmium. He enjoyed great popularity, and appears 
lo have been a man of ability and character. « 

Hi> life was written by TrebelUus Pollio, one of 
Hhtoriae Augustae; see nbo Zosimus l f/. ^ 7 ^/ 

Cathico (1900) ; Pauly-Wissowa, RedUncyUopidse, il. 24S8 «< 

(Henze) . 

CLAUDIUS, MATTHIAS (i 74 <^i 8 is). 

otherwise known by the nom de plume of Asmus, was b 

15, 1740, at Rheinfeld, near Lubcck, and studied at ^ 

1771 to 1775 he edited a newspaper 

(Wandsheck Messenger), “ which he P"***®^/ 

of prose essays and poems. He died on Jan. ai, i8is« 

days Claudius became strongly iwetistic. 

BinLiooRATOY.— Claudius’s collected works were Werke 

the title of Asmus omnia sua secum poi^ns, od^JatiU^he 

des Wandsbecker Boten (8 vola., WiiJbelm Herbst 

2 veils., 1002). His biography has been writto by wunwm wi™ 
(4th ed., 1878). See also M. Schncidcreit, M. Claudnts, 
ickauung und LebensweiskeU (1898) • 

CLAUS, 4 MILE (1849-1924), Belgian ^ 

at Vive Saint-Eloi, Flanders, on Sept. 27, R^®* * ^ 

training at the Antweiip Academy of Fme Arte, Chm , | 
a iradiUonaUst. Soon, however, he came 
certain French painters who had deterged 
the nit, and he completely changed hia style, m sp 
tliat he had achieved a certain JjTiuite- 

'nnunerative. He started to paint in -'house on the 

Nition of pure colours. He aettW at There he began 

of the Lya, wUdi he Zommschtjn. There he eeg 


to paint that beautiful aeries of views of meadows, gardens, 
fiel^, streams and roads. 

During the World War Claus resided in London, and from^ the 
windows of a house on the Victoria Embankment punted views 
of the Thames, showing the changing effects of the light imd the 
weather. In 1917 he accompanied the Queen of the Belgians to 
La Panne, and visited the devastated regions. In 1920 he re- 
turned to Ast^e and worked there until his death, on June 6 
1924. He was the recipient of numerous Belgian and forei^ 
honours. He is represented in the Luxembourg, Paris, and in 
galleries in Venice, Brussels, Antwerp, Ghent and Li^ge. 

CLAUS EL (more correctly Clauzel), BERTRANDf 
Count (1772-1842), marshal of France, was bom at Mirepoix 
(Ari^e) on Dec. 12, 1772, and served in the first campaign of 
the French Revolutionary Wars as one of the volunteers of x 79 ** 

In June 1 79s, having distinguished himself repeatedly in the war 
on the northern frontier (1792-93) and the fighting in the eastern 
Pyrenees (1793-94)* Clause! was made a generd of brigade. Ill 
this rank he served in Italy in 1798 and i 799 » the expedition 
to S. Domingo in 1802, in Naples in 1806. In 1808-09 he was 
with Marmont in Dalmatia, and at the close of 1809 he was 
appointed to a command in the army of Portugal under Massena. 

Clausel took part in the Peninsular campaigns of 1810 and 
1811, including the Torres Vedras campaign, and under Maimont 
he did excellent service in re-establishing the discipline, efficiency, 
and mobility of the army. In the Salamanca campaign (1812) 
the result of OausePs work was shown in the marching powers 
of the French, and at the battle of Salamanca, Clausel, who had 
succeeded to the command on Marmont being wounded, and had 
himself received a severe wound, drew off his army with the 
greatest skill. Early in 1813 Clausel was made commander of 
the army of the north in Spain, but he was unable to avert the 
great dissaster of Vittoria. Under the supreme command of Soult 
he served through the rest of the Peninsular War with unvarying 
distinction. During the Hundred Days he was in command of an 
army defending the Pyrenean frontier. After Waterloo he escaped 
to America, being condemned to death in absence. He took the 
first opportunity of returning to aid the Liberals m France (1820), 
sat in the chamber of deputies from 1827 to 1830, and after the 
revolution of 1830 was at once given a military command. At the 
head of the army of Algiers, Clausel made a successful campa^, 
but he was soon recalled by the home government, which desired 
to avoid complications in Algeria. At the same time he was made 
a marshal of France (Feb. 1831). For some four years tb««after 
he urged bis Algerian policy upon the chaml^r of deputies, and 
finally in 1835 was reappointed commander-in-chief. But after 
several victories, induding the taking of Mascara in 1835* fhe 
marshd met with a severe repulse at Coiutantine in 1836. A 
change of government in France was primarily responsible for the 
failure, but public opinion attributed it to Clausel, who was re- 
called in Feb. 1837. He thereupon retired from active service imd 
lived in complete retirement up to his death at Secourrieu 
(Garonne) on April 21, 1842. v • 

CLAUSEN, SIR GEORGE (1852-1944)1 l^ttf, 

bom in London, the son of a decorative artist. He attraded 
desian classes at the South Kensington schools from 1867-73. 
then worked in the studio of Edwin Loi« RA.. ud su^unUy 
in Paris under Bouguereau and Robert-Fleury. His Girl at the 
Gate" was placed in the Tate gallery. He became RA. m ipo» 
and was knighted in 1927. His series of lectures to ^ students 
of the Royal Academy schools was publidied u Sn 
on Painting (1904), and Aims and Ideals in Art (1900). He died 
at Cold Ash near Newbury. England, on Nov. > 5 > 
CLAUSEWrrZ, KARL von (i 78 o-* 83 i), Pnissian gen- 
eral and military writer, was bom at Burg, near Magdeburg, on 
June I 1780. His family, originally Polish, had settled in Ger- 
many at the end of the previous century. Entering the army in 
1702 he first saw service in the Rhine campaigns of i 793 -’ 94 . »- 
cri^g his commission at the siege of Maine. On Iris return to 
duty he set to w«k so aealously to remedy the defecU 
to his education caused by his father’s poverty, that in t«oi he 
was to the Berlin academy for young officen, then 
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directed by Schamhorst. Schamhorst, attracted by his pupil’s in- 
dustry and force of character, paid special attention to his train- 
ing, and profoundly influenced the development of his mind. In 
T803, on Schamhorst ’s recommendation, Clausewitz was made 
“adjutant” (aide-de-camp) to Prince August, and he served in 
this capacity in the campaign of Jena (1806), being captured 
along with the prince by the French at Prenzlau. A prisoner in 
France and Switzerland for the next two years, he returned to 
Prussia in 1809; and for the next three years, as a departmental 
chief in the ministry of war, as a teacher in the military school, 
and as military instructor to the crown prince, he assisted Scham- 
horst in the famous reorganization of the Prussian Army. In 
1810 he married the countess Marie von Brtihl. 

On the outbreak of the Russian war in 1812, Clausewitz, like 
many other Prussian oflScers, took service with his country’s 
nominal enemy. This step he justifled in a memorial, published 
for the first time in the Leben Gneisenaus by Pertz (1869). At 
first adjutant to Gen. Phull, who had himself been a Prussian 
officer, he served later under Pahlen at Witepsk and Smolensk, 
and from the final Russian position at Kaluga he was sent to 
the army of Wittgenstein. It was ClausewiU who negotiated the 
convention of Tauroggen, which separated the cause of Yorck’s 
Prussians from that of the French, and began the War of Liber- 
ation {see Yorck von Wartenburg; also Blumenthal’s Die 
Konvention von Tauroggen, 1901). As a Russian officer he 
superintended the formation of the Landwehr of east Prussia 
(see Stein, H. F. K.), and in the campaign of 1813 he served as 
chief of staff to Count Wallmoden. He conducted the fight at 
Gdhrdc, and after the armistice, with Gneisenau’s permission, 
published an account of the campaign (Der Feldzug von 1813 
his zum Waffenstillstand, Leipzig, 1813). This work was long 
attributed to Gneisenau himself. After the peace of 1814 Clause- 
witz re-entered the Prussian service, and in the Waterloo cam- 
paign was present at Ligny and Wavre as Gen. Thielmann’s chief 
of staff. This post he retained till 1818, when he was promoted 
major-general and appointed director of the Allgemeine Kriegs- 
sckule. Here he remained till in 1830 he was made chief of the 
3rd Artillery Inspection at Breslau. Next year he became chief 
of staff to Field-marshal Gneisenau, who commanded an army of 
obscrv'ation on the Polish frontier. After the dissolution of this 
army Clausewitz returned to his artillery duties; but on Nov. 18, 
1831, he died at Breslau of cholera, which had proved fatal to 
his chief also, and a little previously, to his old Russian com- 
mander Diebitsch on the other side of the frontier. 

His collected works were edited and published by his widow, 
who was aided by some officers, personal friends of the general, 
in her task. Of the ten volumes of lUnterlassene Werke uber 
Krieg und Kriegfuhrung (1832-37, later edition called Clause- 
Witz's Gesammte Werke, 1874) the first three contain Clausc- 
wilz’s masterpiece, Vom Kriege, an exposition of the philosophy 
of war. He produced no “.system” of strategy, and his critics 
styled his work “negative” and asked **Qu'a-t-il fondef What 
he had “founded” was that modem strategy which, by its hold 
on the Prussian mind, carried the Prusssian arras to victory in 
1866 and 1870, and his philosophy of war became, not only in 
Germany but in many other countries, the basis of military 
studies. But it has l>een argued since the World War that his 
teaching contributed to the deadlock and costly attrition strategy 
of 1914-18 through its excessive emphasis on purely military 
factors, a tendency naturally exaggerated by his disciples. The 
English and French translations (Graham, On War, 1873; Neu- 
ens. La Guerre, 1849-52; or Vatry, ThSorie de la grande guerre, 
1899), with the German original, place the work at the disposal 
of students of most nationalities. The remainii^ volumes deal 
with military history: vol. 4, the Italian campaign of 179^7; 
vols. 5 and 6, the campaign of 1799 in Switzerland and Italy; 
vol. 7, the wars of 1812, 1813 to the armistice, and 1814; vol. 8, 
the Waterloo campaign; vols. 9 and 10, papers on the cam- 
paigns of Gustavus Adolphus, Turenne, Luxemburg, Munnich, 
John Sobieski, Frederick the Great, Ferdinand of Brunswick, etc. 
He also wrote Vber das Leben und den Charakter von Scham- 
horst (printed in Ranke’s Historisch-politischer Zeitschrijt, 1832). 


A manuscript on the catastrophe of 1806 long remained unpub- 
lished. It was used by v. Hopfner in his history of that war, and 
eventually published by the Great General Staff in 1888 (French 
translation, 1903). Letters from Clausewitz to his wife were 
published in Zeitschrift fur preussische Landeskunde (1876). 

See von Meerheimb, Karl von Clausewitz (1875), also Memoir in 
Allgemeine deutsche Biographie; Schwartz, Leben des General von 
Clausewitz und der Frau Marie von Clausewitz (a vols., 1877) ; 
Bcrnhardi, Leben des Generals von Clausewitz (xoth Supplement. 
MiUtdr. Wochenblatt, X878), 



CLAUSIUS, RUDOLF JULIUS EMBIANUEL (1822- 
1888), German physicist, was bom at Koslin, in Pomerania. 
After attending the Gymnasium at Stettin, he studied at Ber- 
lin university from 1840 to 1844. In 1848 he took his degree 
at Halle, and in 1850 was appointed professor of physics in the 
royal artillery and engineering school at Berlin and privaidoentt 
in the university. In 1855 he became an ordinary professor at 
Zurich Polytechnic, and professor in the University of Zurich. 
In 1867 he moved to Wurzburg as professor of physics, and two 
years later was appointed to the same chair at Bonn, where he 
died. The work of Clausius, who was a mathematical rather than 
an experimental physicist, was concerned with many of the most 
abstruse problems of molecular physics. By his restatement of 
Carnot’s principle he put the theory of heat on a truer and 
sounder basis, and he deserves the credit of having made thermo- 
dynamics a science; he enunciated the second law, in a pai)er con- 
tributed to the Berlin Academy in 1850, in the well-known Jorm, 
“Heat cannot of itself pass from a colder to a hotter body.” His 
results he applied to an exhaustive development of the theory of 
the steam-engine, laying stress in particular on the conception of 
entropy. The kinetic theory of gases owes much to his researches. 
He raised it, on the basis of the dynamical theory of heat, to the 
levd of a theory, and he carried out many numerical determina- 
tions in connection with it, e,g,, of the mean free path of a mole- 
cule. Clausius also made an important advance in the theory 01 
electrolysis, suggesting that molecules in electrolytes are continu- 
ally interchanging atoms, the electric force not causing, but mere y 
directing the interchange. This view found little favour unti 
1887, when it was taken up by S. A. Arrhenius, who made it t e 
basis of the theory of electrolytic dissociation. In addition 
many scientific papers he wrote Die PotentialfunkHon uiw a 
Potential (1864) and Abhandlungen uber die ntechamsche Warm - 
theorie (1864-67). ^ 

CLAVECIN, the French for -^clavicymbar or 
(Ger. CUtvicymbel or Dockenklavier), an abbreviation oi 
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Flemidi davUnlxU and Ital. davidmbalo. See Pianovorte; 
Harpsichord; Spinet; Virginal. 

CLAVICEMBALO or 6RAV1CEMBAL0, the ItaUan 
names for the clavicymbal or harpsichord. “Cymbal” (Gr, 
Kv/i/^aXop, from a hollow vessel) was the old European 

term for the dulcimer, and hence its place in the fonnation of 
the word. See Pianoforte; Harpsichord; Spinet; Virginal. 

CLAVICHORD or CLARICHORD, a mediaeval stringed 
keyboard instrument, a forerunner of the pianoforte (g.v.), its 
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The mediaeval clavichord, a forerunner of the piano 
This Instrument differed from the harpsichord In that Its strings ssare struok 
by tangents. Instead of being pluoked or twanged by quills. Its tone, 
though weak, was vary delioate and sweet 


strings being set in vibration by a blow from a brass tangent 
instead of a hammer as in the modem instrument. 

The clavichord, derived from the dulcimer by the addition of 
a keyl)oaTd^ has a long history, being mentioned as early as 1404 
in Et>crhard Cersne’s Rules of the Minnesingers, 

There were two kinds of clavichordsr— the fretted or gehwnden 
and the fret-free or bund-frel The term “fretted” was applied to 
th(jse clavichords which, instead 
of being provided with a string 
or set of strings in unison for 
eai'h note, had one set of strings 
acting for three or four notes, the 
arms of the keys being twisted in 
order to bring the contact of the 
tangent into the acoustically cor- 
rect position under the string. 

The “fret-free” were chromati- 
cally-scaled instruments. 

The first bund-frei clavichord 
is attributed to Daniel Faber of 
LTailshcim in Saxony about 1720. 

This important change in con- 
struction increased the size of the 
instrument, each pair of imison 
strings requiring a key and tan- 
gent of its own, and led to the in- 
troduction of the system of tun- 
ing by equal temperament upheld 
by J. S. Bach and practically 
illustrated by him in his im- 
wiortal “Wohltemperirtes Clav- 
ier;^ (“Well-tempered Clavier”) 
written expressly to encourage its 
adoption. 

The tone of the clavichord, ex- 
bemdy sweet and delicate, was 
tbaracterized by a tremulous hes- 
Uancy, which formed its great charm, though its very limited 
^wer rendered -it unsuitable for use in large rooms or concert 
l^lh. Nevertheless, on account of the scope which it afforded for 
Individual expression, it was a favourite instrument with all the 
musicians in its day. Bach is said to have preferred it to the 
baq)sichord, Mozart loved to play on it, while even Beethoven, 
IJjnugh bimself long accustomed to the i^oforte, spoke of it as 
most expressive of all keyboard instruments. 
.CLAVlCYTHERimi, a name usually appUed to an up- 
spinet (g.v,), the soundboard and strings of which were 
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A 17TH CENTURY ITALIAN CLAVI. 
CYTHERIUM. OR CLAVIHARP. A VER- 
TICAL SPINET 


vertical instead of horizontal, being thus perpendicular to the 
keyboard; but it would seem that Uie clavicytherium proper is 
distinct from the upright spinet in that. its strings are placed 
horizontally. In a unique specimen with two keyboards dating 
from the i6th or 17th century, which is in the collection of Baron 
Alexandre Kraus, what appear to be vibrating strings stretched 
over a soundboard perpendicular to the keyboard are in reality 
^e wires forming part of the mechanism of the action. The 
instrument was probably of Italian or possibly South German 
origin and it may be noted that its name has also been applied 
at times to the upright harpsichord. 

There is a very ^e specimen of the so-called clavicytherium 
(really an upright spinet) in the Donaldson museum of the Roygi 
College of Music, London, acquired from the Correr collection 
at Venice in 1885. 

For the history of the davicytherium consideied as a forerunner of 
the pianoforte, see Punovortz. 

CLAVIE, BURNING THE, an ancient Scottish custom still 
observed at Burghead, a fishing village on the Moray firth, near 
Forres. The “clavie” is a bonfire of casks split in two, lighted on 
Jan. 12, corresponding to the New Year of the old calendar. One 
of these casks is joined together again by a huge nail (Lat. clavus; 
hence the term). It is then filled with tar, lighted and carried 
flaming round the village, and finally up to a headland upon which 
stands the ruins of a Roman altar, « locally called “the Douro.” 
It here forms the nucleus of the bonfire, which is built up of split 
casks. When the burning tar-barrel falls in pieces the people 
scramble to get a lighted piece with which to kindle the New 
Year’s fire on their cottage hearth. The charcoal of the clavie is 
collected and is put in pieces up the cottage chimneys to keep 
spirits and witches from coming down. 

CLAVI^RE, l^TIENNE (i735*-i 793)1 French financier and 
politician, was bom in Geneva on Jan. 27, 1735. He was a 
political refugee in England, and in 1789 went to France, where he 
assisted Mirabeau on the Courrier de Provence and in the prep- 
aration of his speeches. Clavi^re also published some pamphlets 
under his own name, and through these and his friendship with 
J. P. Brissot, whom he had met in London, he became minister 
of finance in the Girondist ministry, from March to June 12, 1792. 
After Aug. 10 he was again given charge of the finances in the 
provision^ executive council. He shared in the fall of the Giron- 
dists, and was arrested on June 2, 1793. On receiving notice (Dec. 
8) that he was to appear on the next day before the revolutionary 
tribunal, he committed suicide. 

CLAYUO, RUY GONZALEZ DE (d. 1412), Spanish 
traveller, was bom in Madrid. On the return of the Embassy from 
the court of Timur, Henry 111 . of Castillc sent out another, which 
included Clavijo. They sailed from St. Mary Port, near Cadiz, 
on May 22, 1403, touched at the Balearic isles, Gaeta, Rhodes and 
Constantinople, went by the south coast of the Black sea to Trebi- 
zond, and proceeded inland by Erzerum, Tabriz, Teheran and 
Meshed to Samarkand, where they were favourably received. 
They returned successfully after great difficulties and reached 
Spain on March i, 1406. Clavijo lived in Madrid and died on 
April 2, 1412. His narrative is the first important one of its kind 
in Spanish literature. 

Bibliography.— -An English version of Clavijo’t narrative, by Sir 
Clements Markham, was issued by the Hakluyt Society in 1859 
{Narrative of ike Embassy of R ... G .. . Clavijo to the Court of 
Timour). For the identification of the places mentioned by Clavijo 
see Rbanikof’s list in Geographical Magazine (1874), and Srezncvrici’s 
Annotated Index in the Russian edition of x88i. A short account of 
Clavijo’s life is given by Alvarez y Baena in the Hijos de Madrid^ 
vol. ix. See also C. R. Beazley, Dawn of Modem Geography, iii. 

CLAYUO Y FAJARDO, JOS]& (1726^1806), Spanidi 
publicist, was bom at Lanzarote (Canary islands). He settled in 
Madrid, became editor of El Pensador, and by his 
against the public performance of autos sacramentales secured 
their prohibition in 1765. His work would long since have been 
forgotten were it not that it put an end to a peculiarly national 
form of dramatic exposition, and that his love affair with one of 
Beaumarchais’ sisters suggested the theme of (ioethe’z first 
publication, Clavigo, 
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CLAVlLUXy a keyed projection instrument which makes 
possible the use of light as a medium for aesthetic expression. It 
was invented by the American artist, Thomas Wilfred, who gave 
the new art of light its first comprehensible status with the theory 
that form, colour and motion are its three basic factors. The in- 
strument consists of a number of projectors grouped before a 
large white screen and controlled from a keyboard that is either 
attached to the projectors or placed at a distance. The keys, which 
slide in grooves graiduated from o to 100, are grouped in tiers, each 
comparable to a pipe-organ manual. A tier contains three sets of 
keys connected with the form, colour and motion-producing de- 
vices in the corresponding projector in which a strong beam of 
white light from an incandescent lamp, after passing through the 
three devices, is projected on the screen as one or more mobile im- 
ages depending in form, colour and motion upon the positions and 
movements of the various keys. A skilled player may select to 
play a silent visual composition previously written by another 
artist and recorded by means of a special notation system. The 
instrument has also been used for visual accompsmiments to music, 
dance and drama, in the latter instance peimitting projected scen- 
ery and a much more delicate control of lighting than is possible 
by means of the electrician’s switchboard. (T. Wi.) 

CLAY, CASSIUS MARCELLUS (18x0-1903), American 
politician, was bom in Madison county, Ky., on Oct. 19, 1810. 
He was the son of Green Clay (1757-1826), a Kentucky soldier 
of the War of 1812 and a relative of Henry Clay. He was edu- 
cated at Centre college, Danville, Ky., and at Yale, where he 
graduated in 1832. Ii^uenced to some extent by William Lloyd 
Garrison, he became an advocate of the abolition of slavery. In 
1835, 1837 and 1840 he was elected as a Whig to the Kentucky 
legislature, where he advocated a system of gradual emancipation. 
In 1845 ke establidied, at Lexington, Ky., an anti-slavery publica- 
tion known as The True American, but in the same year Ids office 
and press were wrecked by a mob, and he removed the publication 
office to Cincinnati, (Xiio. In 1856 he joined the Republican 
Party, and wielded considerid>le influence as a Southern represen- 
tative in its councils. In x86x he was sent by President Lincoln 
as minister to Russia; in 1862 he returned to America to accept 
a commission as major-general of volunteers, but in 1863 was re- 
appointed to his former post at St. Petersburg, where he remained 
until 1869. Disapproving of the Republican policy of reconstruc- 
tion, he left the party, and in 1872 was lai^ly instrumental in 
securing the nomination of Horace Greeley for the presidency. 
In the political campaign of 1884 he rejoined the Republican 
Party. He died at Whxtdiall, Ky., on July 22, 1903. 

See his autobiography, The lAfe, Memeirs, Writings and Speeches 
of Cassius JdarceUus Clay (Cincinnati, 1896) ; and The Writings of 
Cassius Marcettus Clay (edited with a "Mmoir” by Horace Greeley, 
1848). 

CLAY, CHARLES (1801-1893), English surgeon, was bom 
at Bredbury, near Stockport, on Dec. 27, 1801. He qualified at 
Edinburgh in 1823 8nd settled in Manchester as a consultant in 
1839. ke first performed the operation of ovariotomy 

with which his name is associated, and in 1865 was able to show 
an analysis of iii cases with a mortality slightly over 30%. Clay 
was a man of many interests and included geology, numismatics 
and book collecting among his pursuits. He died at Poulton-le- 
Fylde, near Preston, on Sept. 19, 1893. 

CLAY, FREDERIC (1838-1889), English musical com- 
poser, was the son of James Clay, M.P., the celebrated whist 
authority. Bora in Paris, he studied music under W. B.^ Molique 
in that city and under Moritz Hauptmann at Leipzig. With 
the exception of a few songs and two cantatas. The Knights of 
the Cross (1866) and LoUa Rookh (1877),— 4 he latter of which 
contained his well-known song 'I’ll sing thee songs of Araby,”— 
his compositions were written for the stage, and have long since 
been forgotten. Two of them, Ages Ago (1869) and Princess Toto 
(1875) written to libretti by W. S. Gilbert. Clay’s last works, 
The Merry Duchess (1883) and The Golden Ring (1883), showed 
an advance upon his pre^ous work, and rendered aU the more 
regrettable the stroke of puralysis which crippled him physically 
and mentally during the last few years of his life. 


CLAY, HENRY (x777-zd53), American statesman and 
orator, was bom in Hanover county, Va., on April 12, 1777, and 
died in Washington on June 29, 1852. His public life covered 
nearly half a century, and his name and fame rest entirely upon 
his own merits. He achieved his success despite serious obstacles. 
He was tall, rawboned and awkward; his early instruction was 
scant; but he read books, talked well, studied law under George 
Wythe, the teacher of Jefferson and Marshall, and so, after his 
admission to the bar at Richmond, Va., in 1797 and his removal 
next year to Lexington, Ky., he quickly acquired a reputation and 
a lucrative income from his law practice. 

Thereafter, until the end of life, and in a fidd where he met, as 
either friend or foe, John (Quincy Adams, Gallatin, Madison, 
Monroe, Webster, Jackson, Calhoun, Randolph and Benton, his 
political activity was wellnigh ceaseless. At the age of 22 (1799) 
he was elected to a constitutional convention in Kentucky; at 
26, to the Kentucky legislature; at 29, while yet under the a^e 
limit of the U.S. Constitution, he was appointed to an unexpired 
texm (1806-7) in the U.S. Iknate, where, contrary to custom, 
he at once plunged into business as though he had ^en there all 
his life. He again served in the Kentucky legislature (1808-9), 
was chosen speaker of its lower house, and achieved distinction 
by preventing an intense and widespread anti-British feeling from 
excluding the common law from the Kentucky code. A year later 
he was elected to another unexpired term in the U.S. Senate, 
serving in x8io-iz. At 34 (i8xx) he was elected to the U.S. 
House of Representatives and chosen speaker on the day of his 
entrance. During the 14 years following his first election, he 
was re-elected five times to the House and to the speakership; 
retiring for one term (182X-23) to resume his law practice and 
retrieve his fortunes. He thus served as speaker in 1811-14, in 
x8x5-20 and in 1823-25. Once he was unanimously elected by his 
constituents, and once nearly defeated for having at the previous 
session voted to increase congressional salaries. From 1825 to 
1829 he served as secretary of State in President John Quincy 
Adams’s cabinet, and in X831 he was elected to the U.S. Senate, 
where he served until 1842, and again from 1849 until his death. 
Between 1824 and 1848 he was a strong presidential candidate 
in nearly every campdgn. 

One of the chief sources of Clay’s immediate popularity when 
first elected to the House in x8zi, was his championship of the 
War of z8x2 with Great Britain, which his influence, more than 
that of any other man, precipitated. While not, perhaps, an alto- 
gether advantageous or necessary war, it won the youthful nation 
the respect of European nations, and a greater independence of 
them than she had hitherto known. Clay was sent to Ghent as 
one of the peace commissioners, and signed the treaty, thouf^h 
reluctantly, for he was disappointed in the silence concerning the 
questions of impressment of American sailors, the fisheries, and 
the navigation of the Mississippi. 

After the war Clay and Caffioun became the foremost cham- 
pions of the Democratic Republican Party in Congress. Clay 
refused appointments as minister to Russia and to England, as 
well as the secretaryship of war under both Madison and Monroe 
that he might devote his attention to his congressional programme, 

the three most important features of which were the inauguratum 
of internal improvements, the establishment of a national bank, 
and the levying of a tariff high enough to build up industries 
needed in time of war. As a protectionist Clay in 1824 again 
advocated high duties to relieve the prevailing distress, which 
he pictured in a brilliant and effective speech. In spite of the 
opposition of Webster, Calhoun and other prominent statesmen, 
Clay succeeded in enacting a tariff so high that the people ^he 
Southern States denounced it as a “tariff of abominations.” Whw 
it overswelled the revenue in 1832 be favoured reducing wc 
rates on all articles not competing with American products, hu 
the new measure reduced the revenue so little and provoW sue 
serious threats of nullification and secession in South Caroim , 
that to prevent bloodshed and to forestall a free trade mcasur 
from the next Congress, Clay brought forward in 1833 a compr - 
mise measure for the g^ual reduction of the tariff to a 20%^ 
valorem basis extending over a period of nine years. It kmt ^ 
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tlie rapport of ardent protectionists but was hailed with favour 
by the people at large. 

Clay’s interest in internal improvements resulted naturally 
from his interest in western expansion and development. He 
supported the Federal financing or aiding of roads, 
other schemes of transportation which would bind the east and 
west together. For a time he argued for the return to individual 
States of the receipts from all public lands sold within its borders. 
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‘‘Ashland." the home of henry clay in lexington. ky. 

This plan, together with many of his special projects, failed, but 
the general im()etus of his oratory and argument was not lost. 

Clay also interested himself passionately in the struggle of the 
South American nations for their independence. He made re- 
sounding speeches in the House in favour of the '^eighteen millions 
of people struggling to burst their chains.” He advocated an 
alliance in the two Americas to counterbalance the Holy Alliance 
of Europe and work against its designs. He was among the first 
to recommend recognition of the new nations by the United 
States, and consequently is still remembered with affection by 
them. Similarly, in 1824, he made an impassioned speech in favour 
of Greek independence and supported Webster’s resolution for 
sending an agent or commissioner to that country. 

But of all causes and questions, Clay’s career was connected 
most intimately with that of slavery. When only 22 Clay had 
vainly urged an emancipation clause for the new constitution of 
Kentucky and never ceased to regret its failure. In 1820 he con- 
gratulated the new South American republics on having abolished 
slavery, pointing out that in this important point of progress they 
were in advance of the United States. The same year, however, 
threats of the Southern States to destroy the Union led him to 
advocate the “Missouri Compromise,” which, while keeping 
slavery out of all of the rest of the territory included in the 
“Louisiana Purchase” north of Missouri’s southern boundary, 
permitted it in that State. When the slave power became more 
aggressive in and after the year 1831, Clay defended the right of 
petition for the abolition of slavery in the District of Columbia, 
and opposed Calhoun’s bill forbidding the use of the mails to 
“abolition” newspapers and documents. Though he favoured the 
freedom of the mails and press as regards slavery, he disliked the 
abolitionists and, because of their insistent, uncompromismg de- 
mand.s, held them largely responsible for the hat^ and strife 
which menaced the Union. Clay was lukewarm toward recognizing 
the independence of Texas lest it should aid the increase of slave 
territory. Yet he was so anxious to set himself right with the South 
that he prepared an elaborate speech for the purpose which re- 
ceived pro-slavery approval. His attitude resulted, as he himself 
declared, in the abolitionists denouncing him as slave-holder, and 
the slave-holder as an abolitionist. Such straddling undoubtedly 
was a prime factor in his loss of the presidency, which he always 
held in view. In 1844, for instance, while a candidate for the 
presidency, he anfiounc^ himself against the annexation of Texas, 
hut on other grounds than slavery. By not pronouncing definitely 
the real issue he lost supporters from men of both pro-slavery 
anti-slavery sentiments instead of winning them as he had 
^®ped. His compromising spirit upon the question promised to 
fruit, however, when in the crisis of 1850 he was able to bring 
about the series of measures known collectively as the “Compro- 
of 1850.” Tbc situation was acute, the South was on tte 
Wnt of secession, statesmen were frantic, every way of alleviating 


the deadlock seemed to have failed. Qay, who had retired from 
the Senate several years before, was now an old and physically 
frail man, but had himself re-elected to that body where he could 
put forth and defend his measures. His speech was one of the 
ablest of his career. Webster in a notable speech seconded the 
measures as a last resort. Calhoun still bitterly opposed. A dead- 
lock resulted because of the opposition of President Taylor to 
the plan, and was only removed upon the latter’s death, where- 
upon Fillmore, friendly to the compromise, succeeded to his place, 
^e compromise admitted California as a free State, organized 
Utah and New Mexico as territories without reference to slavery, 
and enacted a more efficient fugitive slave law. It was a noble 
climax to Clay’s great career, but it did not, as he hoped, perma- 
nently save the Union from bloodshed. Its success was in the fact 
that it postponed the Civil War until the North had the immense 
growing power of the West as its ally. Clay did not live to see 
its failure, but died in 1852 at the height of his fame and pop- 
ularity. 

In one respect, however, Clay’s whole political career had been 
a bitter disappointment, at least to the man himself. The nation 
never rewarded him with the highest office in its power to bestow, 
and which he so deeply coveted. This was in spite of the fact 
that for a generation he was the acknowledged leader of his 
party. One reason was that during the whole period sectional 
feeling was so strong that no leader of any one section could 
be elected. Peace had to be secured by choosing lesser men as 
compromise candidates. Another reason was Clay’s own compro- 
mising nature which always won him enemies in both camps. 
His name was used comparatively early in connection with the 
presidency. He had hoped to be offered the office of secretary of 
State under Monroe in 1817, for at that time this official was 're- 
garded as next in line for the succession. Clay was greatly disap- 
pointed and pursued a policy of obstruction to the administration 
imtll the events culminating in the Missouri Compromise again led 
him to co-operate with Monroe. In 1824 Clay was a candidate 
with W. H. Crawford, Andrew Jackson and John Quincy Adams 
for the presidency. Choice between the two highest, Jackson and 
Adams, went to the House where Clay controlled the deciding 
vote. Though Jackson represented the West and its interests, to 
choose him would have meant the denial of all chances for him- 
self in the following campaign, for the country would not be 
likely to choose two western leaders in succession. Tempera- 
mentally Clay was also opposed to Adams, but after a long con- 
ference he gave out that he would support the latter. Soon after- 
wards he accepted an appointment as secretary of State, under 
Adams, and Jackson’s supporters immediately charged a corrupt 
bargain between the two. Historians generally feel that Clay 
sincerely favoured Adams, but ever after Clay was kept busy 
explaining and denying the allegation of a bargain. It made 
Jackson his bitter enemy for life. John Randolph of Virginia 
pressed the accusation until Clay hotly consented to a duel to 
defend his honour. Neither was hurt. Clay’s action so alienated 
his western supporters that it also must be ascribed as one of 
the reasons why he never achieved the presidency. In fact when 
he finished his term as secretary of State he had to go home “to 
mend his fences” in order to ensure his re-election to Congress. It 
proved the most difficult and most important campaign of his life, 
for, had he failed, it would have meant the eclipse of his political 
career. 

By his enemies Clay’s compromises were often ascribed to 
timidity or to hedging for political purposes. They can just as 
truly be represented as the acts of a man of great human under- 
standing and sympathies, anxious to enter into the point of view 
of others. There is every indication that they represent a philo- 
sophical attitude toward life. “All legislation, all government, all 
society is founded upon the principle of mutud concession, polite- 
ness, comity, courtesy ... I bow to you today tecause you bow 
to me.” Such were his words and sentiments. The compromises 
represent his greatest political achievements. As “the great pa^* 
icator” he occupies a place in the memoiy of his epuntrymen. 

When not in Washington Clay’s home was on his estate at 
Ashland, Kentucky. He took a great interest in its practical man- 
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agement and especially devoted himself to the breeding of beauti- 
ful Kentucky horses. He was an excellent rider. Though Clay 
repeatedly denounced slavery as an evil, tradition and habit allowed 
him to keep slaves on his own plantation. He treated them con- 
siderately and they were devoted to him. When very young Clay 
married Lucretia Hart, a cousin of Thomas Hart Benton. Five 
sons and six daughters were bom to them. But misfortune seemed 
to hang over the family. All of the daughters died before the 
father. One son was killed in the Mexican War, and another 
became insane after an accident. Clay's acquaintances and friends 
were selected from all classes and occupations. His popularity 
with the people was immense, and he believed in them. Yet like 
many democratic leaders, notably his great western rival, Andrew 
Jackson, Clay was often arbitrary, autocratic and possessed of 
an irrepressible desire to rule. His imagination frequently ran 
away with his understanding while his imperious temper and 
ardent combativeness hurried him into disadvantageous positions. 
Great crowds always met him wherever he was to speak because 
of his matchless voice and fascinating personality. In public he 
was of magnificent bearing, possessing the true oratorical tempera- 
ment, the nervous exaltation that makes the orator feel and appear 
a superior being, transfusing his thought, passion and will into the 
mind and heart of the listener. In private he was an excellent 
conversationalist, possessing a fund of plea.sant humour. His 
never-faiUng courtesy, his agreeable manners and a noble and 
generous heart for all who needed protection against the powerful 
or the lawle.ss endeared him to hosts of friends. 

BifiLTOGRAPHY. — See Calvin Colton, The Works of Henry Clay (iRS7 ; 
new cd., i8q8), the first three volumes of which arc an account of 
Clay’s life and times; Carl Schurz, Henry Clay (1887) ; T. H. Clay, 
Henry Clay (igio); Gamaliel Bradford, “Hcnr>^ Clay,” in Virginia 
Quarterly Review, Jan. 1928. * Much material will be found in the 
standard histories of the period and in Thomas H. Benton’s Thirty 
Years View (1861). No complete and critical biography yet cxist.s. 

CLAY AND CLAY MINERALS. The term clay has 
been used in several senses: (1) to designate particle size, about 
minus 0.004 mm.; (2) as a rock composed es.sentiaily of clay 
materials; and (3) as a name for a group of minerals — ^the clay 
minerals. As a rock name it comprises soils, ceramic clays, clay 
shales, mudstones, glacial clays — ^including great volumes of 
detrital and transported clays — ^and the oceanic clays, red clay, 
blue clay and blue mud. These are all characterized by one or 
more of the clay minerals together with vaiying amounts of 
detrital and organic materials, among which quartz is dominant. 
Clay materials are plastic when wet, water retentive, and coherent 
when dry. Most clays are the result of weathering, but some are 
formed by hydrothermal processes. They are one of the major 
mineral products, being used in a wide variety of industries; and 
they provide the mechanical and chemical environment for almost 
all plant growth, and hence for nearly all the life on the earth’s 
surface. 

Clay minerals are divided into three main groups, all being 
characterized by a shectlike crystal structure: 


changeable ions as calcium, sodium, potassium, hydrogen and some 
magnesium are held between the sheets of the crystal lattice (the 
so-called exchangeable bases). Variable amounts of loosely held 
water occupy a position between the crystal sheets. Various ions 
may proxy aluminum in the crystal structure. If this is iron, the 
mineral is nontronite; if magnesium, it is saponite or hectorite; 
and if zinc, it is sauconite. A limited proportion of aluminum may 
proxy .silicon. In the crystal structure approximately three hi. 
valent ions (magnesium, zinc) may proxy trivalent ions (alumj> 
num, iron), which occupy only two of three potential oct^edral 
positions in the crystal structure. 

The hydrous mica group has not been adequately studied. It 
seems to range in chemical composition from potash-bearing 
montmorillonite on the one hand to micas on the other. A ma- 
terial with about half the potassium oxide of mica (about 
occurs widely. Preliminary studies suggest that the group in- 
cludes p>otash-bearing montmorillonite, mixed layers of more than 
one of the various sheet materials and materials closely related to 
muscovite mica. 

Ion exchange in clays plays a major role in plant growth, bring a 
reservoir of potassium oxide, calcium oxide and even nitrogen. It a ho 
is a factor in industry in water softeners and oil clarification^ with or 
without acid treatment. Montmorillonites have a high ion exchange ea- 
pacity (60 to too miliequivalents per 100 g.) ; potash clays have rough I v 
half as much, hut in the kaolinite group it is slight. 

The pure.st available .source of montmorillonite is bentonite, a clay 
resulting from the alteration of volcanic ash. With calcium as tlir 
exchangeable ion it is treated with acid and u.sed in petroleum rcfininfr. 
With sodium it is highly dispersable (colloidal) and has wide u.<«r 
an ab.sorbant. 

Uses. — No other earth material ha.s so vdde an importance or such 
extended u.ses as do clays. Their properties as soils are dependent on 
their providing the physiical environment for plant growth; thiii is, 
porosity, aeration and water retention. Clays are the storchoust* of 
chemical fertility, base exchange being a fundamental property. The 
use of clay in pottery making antedates recorded human history, and 
pottery remains are a major record of past civilizations. In we.*<tern 
Asia the hieroglyphics inscribed on tiles played a major role in ancient 
culture. As building materials, bricks (baked and as adobe) have been 
used in construction since earliest time. Brick, tile and the cruder t> pi .s 
of pottery have used impure clays but even the early potters learned 
to add ground rock or previou.s1y baked clay (grout) and even vol- 
canic ash. The finer grades of ceramic materials have made u.^e ot 
white clay or kaolin, in which kaolinite i.s the characteristic clay min- 
eral. To this arc usually added ground quartz (flint), ground feldspar 
and ball clay to increase plasticity. Refractory materials, including fire 
brick, chemical ware and melting pots for g]a.ss, make use of kaolin to- 
gether with other materials which increase resistance to heat. Certain 
days known as fuller’s earths have Jong been used in wool scouring. A 
large use of clays (bentonite, halloysite and altapulgitc) is in the re- 
fining of both organic and mineral oils, commonly after activation by 
means of acid treatment. 

A major use of white clays is as paper fillers ; they give the paper a 
gloss and increase opacity and printability. 

In rubber compounding, the iiddition of clay increa.ses rc-sistance to 
wear and aids in the elimination of moulding troubles. 

The c.sscntia 1 raw materials of portland cement arc limestone and 
clays (commonly impure ones). Thc.se are ground together, sintered 
and then ground to a fine powder. On the addition of water, the 
calcium, aluminum and silicon combine into crystals of hydrous-alumina 


Kaolinite group 


kaolinite, dickite, nacrite 
halloysite ; 


Montmorillonite group 


montmorillonite 

aluminian montmorillonite (beidellite) 
nontronite, saponite, hectorite 
sauconite; 


Potash day variously 
called 


hydromica, hydrous mica, illite, glimmerton 
(German) 
bravaisite. 


Kaolinite, dickite, halloysite and nacrite have the same chemi- 
cal composition (Al2O3.2SiO2.2H2O) and differ only in their crys- 
tal structure. The related mineral endellite contains twice as 


much water and loses half of it at 60** C., changing to halloysite. 
Allophanc, a material without crystal structure (amorphous) and 
with variable chemical composition, occurs widely as a product of 
weathering that is not assignable to any mineral group. 

The montmoi^onite group can be presented by means of ion 
substitutions in the chemical formula of the related mineral, pyro- 
phyllite [Al2Si40io(OH)2l. In t^ical montmorillonite about one- 
sixth of the aluminum is proxied by magnesium, and such ex- 


plicates, and the material sets. , 

Clay materials have a wide variety of uses in engineering. Kan" 
dams are made impermeable to water by adding suitable day matcri.iis 
to porous soil materials ; commonly this is an impermeable core, water 
I0S.S in canals may be reduced by adding day materials. 

Clays after acid treatment have been used as water softeners. » la* 
base exchange property permits the clay to remove calcium from solu- 
tion and substitutes sodium. A major use of bentonitic day is as drill- 
ing muds. These prevent flocculation and their circulation removes 
the drill cuttings of the rotary drill. A heavy material (barite is 
monly used) may be added to the mud, and the high hydrostatic iieau 
thus developed prevents exploPve escape of natural gas. .. 

Other minor uses of clays in various forms, too numerou.s to desenw 
in detail, are in cosmetics, crayons, pendls, insecticides (as cai*rier» . 
insulating materials, medidne, oil cloths, paints, soap and detcrpcnis. 
tooth powders and phonograph records. (Cl. S. k.i 

CLAY CROSS, an urban district of Derbyshire, England, near 
the river Amber, on the railway, li mi. S. of Chesterfield. Top. 
(1951) 8,552. Area 3.2 sq.mi. Coal miners and foundry worker:, 
form the majority of the population. . 

CLAYMORE (from the Gaelic claidheamh mdr, g^eai 
sword”), the old two-edged broadsword with cross hilt, 
the guards were usually turned down, used by the Highlandcns 
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Scotland. The name is also wrongly applied to the single-edged 
hasket-hilted sword adopted in the i6th century and still worn as 
the full-dress sword in the Highland regiments of the British army. 

CLAYS) PAUL JEAN (1819-1900), Belgian marine painter, 
was bom at Bruges in 1819, and died at Brussels in 1900. A 
1‘leming in his feclirig for colour, Clays set his palette with clean, 
strong hues, and their powerful harmonies were in striking con- 
trast with the rusty, smoky tones then in favour. If he was not 
a *‘luminist” in the modem use of the word, he deserves at any 
rate to be classed with the founders of the modem naturalistic 
school. Among his works arc: “Dutch Boats in the Flushing 
Roads,” in the National Gallery, London; “The Port of Ant- 
werp,” “Coast near Ostend,” and a “Calm on the Scheldt,” in 
the Brussels gallery; “The Meuse at Dordrecht” in the Antwerp 
museum; “The Open North Sea,” in the Pinakothek at Munich; 
and “The Festival of the Freedom of the Scheldt at Antwerp in 
1R63,” in the Metropolitan Museum of Fine Arts, New York. 

See Camille Lemonnier, Htstohe des Beaux- Arts (Brussels, 1887). 

CLAYTON) JOHN MIDDLETON (1796—1856), Amer- 
ican politician, was bom in Dagsborough, Del., on July 24, 1796. 
He came of an old Quaker family long prominent in the political 
history of Delaware. He graduated at Yale in 1815, and in 
1.S19 began to practise law at Dover, Delaware. Engaging in poli- 
rii s, he became in 1S24 a member of the state house of representa- 
lives, and in 1826-28 was secretary of state for Delaware. In 
iS’Q he was elected to the U.S. Senate by the anti-Jackson 
forces, and in 1835 was re-elected as a Whig, but resigned in 1836. 
Ill 184s he again entered the Senate, v/here he opposed the an- 
nexation of Texas and the Mexican War. In March, 1849, he 
hecame secretary of state in President Taylor’s cabinet. His 
firief tenure of the state portfolio, which terminated July 22, 
1850, soon after Taylor’s death, was notable chiefly for the 
!u‘gotiation with the British minister, Sir Henry Lytton Bulwer 

the Clayton-Bulwer Tre?aty (q.v.). He was once more a mem- 
Ix r of the Senate from March, 1853, until his death at Dover, Del, 
\o\'. 9, 1856. By his contemporaries Clayton was considered 
one of the ablest debaters and orators in the Senate. 

See the memoir by Joseph P. Comer's in the Papers of the His- 
torical Society of Delaware, No. 4 (Wilmington, 18S2). 

CLAYTON-BULWER TREATY, a famous treaty be- 
tween the United States and Great Britain, negotiated in 1850 
!)>■ John M. Clayton and Sir Henry Lytton Bulwer (Lord Dalling) 
III consequence of the situation created by the project of an inter- 
oceanic canal across Nicaragua, each signatory being jealous of 
the activities of the other in Central America. Great Britain 
ii.td large and indefinite territorial claims in three regions — 
Belize or British Honduras, the Mosquito Coast and the Bay 
i>lands. On the other hand, the United States, without terri- 
lorial claims, held in reserve, ready for ratification, treaties with 
Nicaragua and Honduras, which gave her a certain diplomatic 
vantage with which to balance the de facto dominion of Great 
Britain. 

The treaty bound both parties not to “obtain or maintain” 
liny exclusive control of the proposed canal, or unequal advantage 
in its use. It guaranteed the neutralization of such canal. It de- 
dared that, the intention of the signatories being not only the ac- 
lumplishment of “a particular object” — Le,, that the canal, then 
‘supposedly near realization, should be neutral and equally free to 
'lu‘ two contracting powers— “but also to establish a general 
principle,” they agreed “to extend their protection by treaty stipu- 
latidii to any other practicable communications, whether by canal 
ur railway, across the Isthmus which connects North and South 
America.” Finally, it stipulated that neither signatory^ would 
ever “occupy, or. fortify, or colonize, or assume or exercise any 
iluininion over Nicaragua, Costa Rica, the Mosquito Coast or any 
PJri of Central America,” nor make use of any protectorate 
or alliance, present or future, to such ends. 

The treaty was signed on April 19, and was ratified by both 
^'U'ernments; but before the exchange of ratifications Lord Pal- 
on June 8, directed Sir H. Bulwer to make a “dcclara- 
that the tiridsh Government did not understand the treaty 
“as applying to Her Majesty’s settlement at Honduras, or its de- 


pendencies.” J. M. Clayton made a counter-declaration, which re- 
cited that the United States did not regard the treaty as applying 
to “the British settlement in Honduras commonly called British- 
Honduras . . . nor the small islands in the neighbourhood of that 
settlement which may be known as its dependencies”; that the 
treaty’s engagements did apply to all the Central American States, 
“with their just limits and proper dependencies”; and that these 
declarations, not being submitted to the United States Senate, 
could of course not affect the legal import of the treaty. The in- 
terpretation of the declarations soon became a matter of conten- 
tion. The phraseology reflects the effort made by the United 
States to render impossible a physical control of the canal by 
Great Britain through the territory held by her at its mouth— 
the United States losing the above-mentioned treaty advantages— 
just as the explicit abnegations of the treaty rendered impossible 
such control politically by either power. But Great Britain claimed 
that the excepted “settlement” at Honduras was the “Belize” 
covered by the extreme British claim ; that the Bay islands were 
a de|)endency of Belize; and that, as for the Mosquito Coast, the 
abnegatory clauses being wholly prospective in intent, she was 
not required to abandon her protectorate. The United States 
contended that the Bay islands were not the “de()endencies” of 
Belize, these being the small neighbouring islands mentioned in the 
same treaties; that the excepted “settlement” was the British- 
Hbnduras of definite extent and narrow purpose recognized in 
British treaties with Spain; that she had not confirmed by recog- 
nition the large, indefinite and offensive claims whose dangers the 
treaty was primarily designed to lessen; and that, as to the Mos- 
quito Coast, the treaty was retrospective, and that the clause bind- 
ing both not to “occupy” any part of Central America or the 
Mosquito Coast necessitated the abandonment of such territory 
as Great Britain was already actually occupying or exercising do- 
minion over, and the complete abandonment of the British pro- 
tectorate over the Mosquito Indians. It seems to be a just con- 
clusion that when in 1852 the Bay islands were erected into a 
British “colony” this was a flagrant infraction of the treaty; 
that as regards Belize the American arguments were decidedly 
stronger, and more correct historically; and that as regards the 
Mosquito question, inasmuch as a protectorate seems certainly to 
have been recognized by the treaty, to demand its absolute aban- 
donment was unwarranted, although to satisfy the treaty Great 
Britain was bound materially to weaken it. 

In 1859-60, by British treaties with Central American States, 
the Bay islands and Mosquito questions were settled nearly in 
accord with the American contentions. But by the same treaties 
Belize was accorded limits much greater than those contended 
for by the United States. This settlement the latter power 
accepted without cavil for many years. 

In 1880-84 a variety of reasons were advanced why the United 
States might justly repudiate at will the Clayton-Bulwer Treaty. 
The arguments advanced were quite indefensible in law and his- 
tory, and although the position of the United States in 1850-60 
was in general the stronger, that of Great Britain was even more 
conspicuously strong in the years 1880-84. In 1:885 the former 
Government reverted to its traditional policy, and the Hay- 
Pauncefote Treaty of 1902, which replaced the Clayton-Bulwer 
Treaty, adopted the rule of neutralization for the Panama 

See the collected diplomatic correspondence in I. D. Travis, History 
of the Clayton-Bulwer Treaty (Ann Arbor, Mich., 1899); J. H. 
Latent, Diplomatic Relations of the United States and Spanish America 
(Baltimore, 1900) ; T. J. Lawrence, Disputed O^^stions of Modern 
International Law (2ncf ed., Cambridge, England, 1885) ; Sir £. L. 
Bulwer in 99 Quarterly Rev. 235-286, and Sir H. Bulwer in Z04 
Edinburgh Rev. 280-29S. 

CLAY-WITH-PLINTS) in geology, a name given to a 
deposit of stiff red, brown or yellow clay, containing many flints, 
whole or broken, with some round pebbles of hard rock. It covers 
large areas in south-eastern and southern England, usually lying 
on chalk. It is commonly considered to represent the insoluble 
residue of the chalk left by weathering (mainly solution), but 
may include deposits formed in other ways, of which the follow- 
ing have been suggested: (a) that it is the residue of patches of 
Tertiary strata which once extended more widely over tte 
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than at present. This is favoured by the presence of pebbles 
other than flint: (h) that it may be a e^dal dc^sit, in fact, a 
boulder-clay or till, indicating an extension of the ice-sheet 
somewhat further than is usually believed. {Set Glacial Epoch.) 
These questions must be regarded as still undecided, but there 
can be little doubt that the insoluble residue theory is ap^icable 
over wide areas. (R, H. Ra.) 

CLAZOMENAE^ an ancient town of Ionia and a member of 
the Ionian Dodecapolis (Confederation of Twelve Cities), on the 
Gulf of Smyrna, about 20 m. W. of that city. Though not in 
existence before the arrival of the lonians in Asia, its original 
founders were largely settlers from Phlius and Cleonae. It stood 
originally on the isthmus connecting the mainland with the pen- 
insula on which Erythrae stood; but the inhabitants, alanned by 
the encroachments of the Persians, removed to one of the small 
islands of the bay, and there established their city. This island 
was connected with the mainland by Alexander the Great by 
means of a pier, the remains of which are still visible. During the 
5th century it was for some time subject to the Athenians, but 
about the middle of the Peloponnesian war (412 b.c.) it revolted. 
After a brief resistance, however, it again acknowledged the 
Athenian supremacy, and repelled a Lacedaemonian attack. Under 
the Romans Clazomenae was included in the province of Asia, 
and enjoyed immunity from taxation. It was the birthplace 
of the ^losopher Anaxagoras. It is famous for its painted terra- 
cotta sarcophagi, which are the finest monuments of Ionian paint- 
ing in the 6th century b.c. (£. Gr.) 

CLEANING: see Dry Cleaning. 

CLEANTHES (c. 301-232 or 252 b.c.). Stoic philosopher, 
was bom at Assos in the Troad. He came to Athens, where he 
listened first to the lectures of Crates the Cynic, and then to those 
of Zeno the Stoic, supporting himself meanwhile by working all 
night as water-carrier to a gardener (hence his nickname 
^peiLvrXris). On the death of Zeno in 263, he became the leader 
of the school. Among his pupils were his successor, Chrysippus, 
and Antigonus, king of Macedon. 

Cleanthes produced very little that was original, though he 
wrote some 50 works, of which fragments have come down to us. 
The principal is the large portion of the Hymn to Zeus, which 
has been preserved in Stobaeus. He regarded the sun as the 
abode of God, the intelligent providence, or (in accordance with 
Stoic materialism) the vivifying fire or aether of the universe. 
Virtue, he taught, is life according to nature; but pleasure is not 
according to nature. The principal fragments of Cleanthes’ works 
are contained in Diogenes Laertius and Stobaeus; some may be 
found in Cicero and Seneca. 

See G. C. Mohinke, KleatUhes der Stoiker (Gnifswald, 1814); 
C. Wachsmuth, CommentaUones de Zenone Citiensi et Cleanthe Assio 
(Gottingen, 1874-75) ; A. C. Pearson, Fragments oj Zeno and 
Cleanthes (1891) ; art. by E. Wcllmann in Ersch and Gruber’s AUge^ 
mehte Eneykhpadie; R. Hirzel, Untersuchungen zu Ciceros pkUo- 
sophischen Sekrifien, ii. (1882), containing a vindication of the 
originality of Cleanthes; Hymn of Cleanthes, tr. £. H. Blakeney, 
“Texts for Students” series, vol. xxvi. (1921) ; A. B. Krische, For- 
schungen auf dem Gebiete der alien PhUosoplue (1840) ; also works 
quoted Under Stoics. 

CLEARCHUS, the son of Rhamphias, a Spartan general and 
condottiere. Bom about the middle of the 5th century b.c., Cle- 
archus was sent with a fleet to the Hellespont in 411 and became 
harmost of Byzantium. His severity, however, made him unpop- 
ular, and in his absence the gates were opened to the Athenians 
under Alcibiades (409). Subsequently appointed by the ephors 
to settle the affairs of Byzantium and to protect it from Thracian 
attacks, he made himself tyrant, and, when driven thence by a 
Spartan force, fled to Cyrus {q.v.). In the “expedition of the 
ten thousand,” Qcarchus led the Peloponnesians. On Cyrus’s 
death Clearchus conducted the retreat, until, being treacherously 
seized with his fellow-generals by Tissaphemes, he was handed 
over to Artaxerxes and executed (Thuc. viii. 8, 39, 80; Xen., 
EeUenka, i. 3, 15-19; Anabasis, i. ii.; Diodorus xiv. t 2, 19-26). 
Clearchus was a typicid Spartan, an aUe and energetic soldier, but 
lacking refinement and humanity. 

CLEARFIELD, a borough of Clearfield county, Pennsylvania, 
U.S., 35 mi. N. of Altoona, on the west branch of the Susque- 


hanna river, at an altitude of x,io8 ft., in the central Pennsyl- 
vania coal field. It is on federal highway 322; is served by the 
Baltimore and Ohio, the New York Central and the Pennsylvania 
railways; and has an airport The population in 1950 was 9,348; 
in 1940 it was 9,372 ; and in 1930, 9,221. It is the county seat, a 
wholesale distributing centre, and has various manufacturing in. 
dustries, especially large firebrick, tile and sewer-pipe works, using 
the fire clay that abounds in the vicinity, met^ industries and 
tanneries. Clearfield was so named because the first white settlers 
found it already cleared of timber. In 1805 it was chosen as the 
site for the county seat. 

CLEARING HOUSE. When business houses or firms en- 
gaged in the same kind of activity have large dealings with each 
other it is an obvious convenience and economy to establish a 
mutual institution to enable them to set off their transactions with 
each other and to clear them, thus making it necessary to pay to 
each other at agreed times only such babnees of account as are 
revealed by the clearance. Such institutions are called clearing 
houses, and they have been established in all great commercial 
nations for many branches of industry. The chief of them are 
bankers’ clearing houses {see Banking) and railway clearing 
houses. 

The London Stock Exchange Clearing House deals with trans- 
actions in stock, the clearing being effected by balance-sheets and 
tickets; the balance of stock to be received or delivered is shown 
on a balance-sheet sent in by each member, and the items are 
then cancelled against one another and tickets issued for the bal- 
ances outstanding. The New York Stock Exchange Clearing 
House does similar work. The settlements on the Paris Bourse 


are cleared within the Bourse itself, through the Compagnie des 
Agents de Change de Paris. 

For details concerning clearing house operations in the United 
States see Theodore Gilman, A Graded Banking System Formed 
by the Incorporation of Clearing Houses under a Federal Law 
(Boston, 1898); Jerome Thralls, The Clearing House (1916); 
Harvey White Magee, A Treatise on the Law of National and 
State Batiks, Including the Clearing House (Albany, N.Y., 1921); 
and Walter Eaton Spahr, The Clearing and Collection of Checks 
(1926). 

CLEARWATER^ a city on the west coast of Florida, U.S.A., 
22 mi. W. of Tampa; the county seat of beautiful Pinellas county, 
which occupies a small peninsula between the Gulf of Mexico and 
Old Tampa bay. It is served by the Atlantic Coast Line and the 
Seaboard Air Line railways. In 1900 the population was 343; jo 
1930, after annexations of territory brought the area to 17 sq.mi., 
it was 7,607; in 1950 it was 15,535 by the federal census. Clear- 
water is in a citrus fruit and market-gardening region, has fish- 
eries of importance, and is a winter resort. A commission-mana- 
ger form of government was adopted in 1923. , ^ 

CLEAT, a wedge-shaped piece of wood fastened to ships 
masts and elsewhere, to prevent a rope, collar or the like from 
slipping, or to act as a step; more particularly a piece of wood 
or metal with double or single horns used for belaying ropes. A 
“cleat” is also a wedge fastened to a riiip’s side to catch the shores 
in a launching cradle or dry dock. “Cleat” is also used in mining 
for the vertical cleavage-planes of coal. The word is common in 
various forms to many Teutonic languages, in the sense of a 
wedge or lump, cf. “clod” and “clot.” 

CLEATOR MOOR, a township and civil ^umto- 
land, England, 4 J mi. S.E. of Whitehaven, served by the 
Pop. (1931) 6,582. The town lies in a coal and iron ore district, 
and the mines, together with metal works, employ almost tnc 
entire population. In consequence, it was severely depre^ea m 
the 1930s, unemployment among men being 52.8% in April iQM* 
CLEAVERS or GOOSE-GRASS, Galium Aparine (fam; J 
Rubiaceae), a common plant in hedges and waste places, wi 
a long, weak, straggling, four-sided, green stem,^ beanng wno 
of six to eight narrow leaves, ^ to 2 in. long, and, like tte 
the stem, rough from the presence of short, stiff, 
pointing, hooked hairs. The small, white, regular flowers are D » 
a few together, in axillary clusters, and arc followed by the s • 
hispid, two-ccUed fruit, which, like the rest of the r “ 
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clings to ft rough surfftce, whonco the common name. The plant 
has ft wide distribution throughout the north temperate zone, and 
is also found in temperate South America. 

CLEBSCH, ALFRED (1S33-1872), German mathemati- 
cian, was bom at Konigsberg, Prussia, on Jan. 19, 1833. He was 
educated at Konigsberg, and in 1858 was appointed to the 
of theoretical mechanics at Carlsruhe Polytechnic. In 1863 
Ciebsch went to the University of Giessen and in 1868 to Got- 
tingen, where he remained until his death. His attention was 
turned to algebra and geomet^ after a study of Salmon’s works. 
Clcbsch worked at mathematical physics, the calculus of varia- 
tion, partial differential equations of the first order, the general 
theory of curves; he applied Abelian functions to geometry and 
made use of determinants. In 1867 Ciebsch, in conjunction with 
Carl Neumann, founded the Mathematische Annden. He died of 
diphtheria on Nov. 7, 1872. Ciebsch was the author of Vorlesung- 
en uber GeowstriCf which was edited by Ferdinand UnH^Tnann 
of Munich in 1875, Theorie d. Elasticit&t fester Korper 

(1862). which was translated into French by Saint-Venant. 

CLEBURNE, a city of Texas, U.S.A., 30 mi. S. of Ft. Worth; 
the county seat of Johnson county. It is served by the Santa Fe 
railroad and is on federal highway 67 and state highways 171 and 

The population was 12,845 in 1950; 10,558 in 1940 (91% native 
white) and ii,539 in 1930 by the federal census. It is the trade 
centre of a diversified agricultural, live stock and industrial area 
and has large railroad shops. 

Cleburne was settled in 1867 and incorporated in 1871; it was 
named after Patrick Ronayne Cleburne (1828-64), a major gen- 
eral of the Confederate army, who was called ^'the StonewaU of 
the West.” 

CLECKHEATON, a parish. West Riding of Yorkshire, Eng- 
land, 5^ mi. S.E. of Bradford, on the L.M.S.R. Pop. (1931) 
1:453. The industries comprise the manufacture of woollens, 
blankets, flannel, wire-card and machinery. Cleckheaton parish 
is in the Spenborough urban district, pop. (1938) 36,420. 

CLEETHORPES, a municipal borough (1936) and watering 
place in the parts of I^dsey, Lincolnshire, England; 2^ mi. S.E. 
of Great Grimsby by a branch of the L.N.E.R. Pop. (1938) 28,- 
730. Area 3.3 sq.mi. It faces eastward to the North sea, but 
its shore of fine sand, affording good bathing, actually belongs 
to the estuary of the Humber. The sea-wall forms a pleasant 
promenade. The suburb of New Clee connects Clcethorpes with 
(irimsby. The church of the Holy Trinity and St. Mary is prin- 
cipally Norman of various dates, but pre-conquest work appears 
in the tower. Clcethorpes is greatly favoured as a health resort 
by people from the midland counties, Lancashire and Yorkshire. 

CLEF, in musical notation, is a sign used to indicate the posi- 
tion and pitch of the various notes represented on the stave. 

Three such signs are now in use, @ (or f )* ), |m and of 
which lUI stands for the note c^, otherwdse middle C on the piano- 


that the C clef (variously known as the tenor or alto clef, accord- 
i^ to the particular line on which it is placed) consists of five 
lines taken from the middle; for it should be explained further 
that ”clef ” signifies not only the individual sign but also the group 
of lines on which it stands, although strictly speaking “stave” 
is here the more accurate term. 

In pianoforte, vocal and most other scores, only the F and G 
clefs are nowadays used, but the C clef is still retained for the 
viola and one or two other instruments, the choice of the particular 
clef used being governed, as it will be understood, by the pitch 
and compass of the instrument written for, the object aimed 
at being to include as much of the music as possible within the 
limits of a five-line stave. It will also be understood that in prac- 
tice the middle line of the Great Stave is normally omitted, a 
short additional line known as a leger (or ledger) line being 
employed to take its place when the intermediate C is required— 



It may be noted further that the clef signs as we now know 
them are simply much modified and conventionalized forms of the 
letters of the three notes which they stand for— F, C and G. {See 
Musical Notation.) 

CLEFT PALATE and HARE-LIP, in surgery. Cleft 
palate is a congenital cleavage in the roof of the mouth, and is 
frequently associated with hare-lip. Both conditions are due to 
faulty development and may be hereditary. The infant is pre- 
vented from sucking, and an operation is necessary. The most 
favourable time for operating is between the age of two weeks 
and three months, and if the cleft is closed at this early date, 
not only are the nutrition and general development of the child 
greatly improved, but the voice is probably saved from much of 
the unpleasant tone associated with a defective roof to the mouth. 
After the cleft in the palate has been effectually dealt with, the 
hare-lip can be repaired with ease and success. 

Hare-lip« — ^In the hare the splitting of the lip is in the middle 
line, but in the human subject for developmental reasons it is 
on one or on both sides of the middle line. Though we are unable 
to explain why development should miss the mark in formation 
of the lip and palate, maternal impressions do not have any- 
thing to do with it. As a rule, the supposed “fright” comes long 
after the ninth week of foetal life when the lips are developed. 
The best time for operating on a hare-lip uncomplicated by cleft 
palate depends upon circumstances, in a favourable case within 
the first few days of birth. 

CLEISTHENES, the name of two Greek statesmen, (i) of 
Athens, (2) of Sicyon, of whom the first is far the more important. 

(i) Cleisthenes, the Athenian statesman, was the son of 
Megacles, the Alcmaeonid, and Agariste, daughter of Cleisthenes 
of Sicyon. The Alcmaeonidae had been in exile during the 
Peisistratid tyranny but gained the favour of Delphi by their 


forte, for the F below and ^ for the G above. Hence when 


one of these notes is thus indicated, e,g ., ; 


g^iftkey. 


or clef, is thereby provided from which all the others can be 
reckoned. A representation of the Great Stave of eleven lines, 
showing the position on it occupied by each clef sign, will make 
the matter clear. 



From this it will be seen that the F (bass) and G (treble or 
violin) clefs are the lower and upper five lines respectively and 


munificence in the rebuilding of the temple, and their reinstate- 
ment was imposed by the oracle up>on the Spartan king, Cleomenes 
(g.v.). Aristotle’s Constitution of Athens treats the alliance of the 
Peisistratids with Argos, the rival of Sparta in the Peloponnese, 
as the chief ground for the action of Cleomenes who expelled 
Hippias in 51 1-510 b.c., leaving Athens once again at the mercy of 
the powerful families. 

Cleisthenes, on his return, realized that Athens would not tol- 
erate a new tyranny, nor were the other nobles willing to accept 
him as leader of an oligarchy. It was left for him to “take tte 
people into partnership” as Peisistratus had in a different way done 
before him. Solon’s reforms had failed, primarily because they left 
unimpaired the power of the great landed nobles. This evil of 
local influence Peisistratus had concealed by satisfying the nom- 
inally sovereign people that in him they had a sufficient representa- 
tive. It was left to Cleisthenes to adopt the remedy of giving sub- 
stance to the form of the Solonian constitution. His first attempts 
roused the aristocrats to a last effort; Isagoras aH>ealed to the 
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Spartans to come to his aid. Cleisthenes retired on the arrival 
of a herald from Clcomenes, reviving the old question of the curse. 
The democrats, however, rose, and after besieging Cleomenes and 
Isagoras in the Acropolis, let them go under a safe-conduct, and 
brought back the exiles. We are not told when and how the ascend- 
ancy of Cleisthenes came to an end. It is stated that Cleisthenes, 
hard pressed in the war with Boeotia, Euboea and Sparta (Herod. 
V. 73), sent ambassadors to ask the help of Persia. Associated 
as he was with the democrats, the Peisistratid party, this 
is not improbable. The existence of a strong philo-medic party is 
clear from the story of the shield after the battle of Marathon, for 
which the Alcmaeonidae were blamed. (See G. B. Grundy, Great 
Persian War, ch. iv.) The gift and withdrawal of Athenian help in 
the Ionian War (498) is another indication of division of opinion 
in Athens. Aclian says that he was a victim to his own device of 
ostracism (q.v.)\ this may jierhaps indicate that his political 
career ended in disgrace, a hypothesis which is explicable on the 
ground of this attempted Persian alliance. 

Cleisthenes realized that the dead-weight which held the democ- 
racy down was the influence on politics of the clan unit with its 
religious associations. Therefore his prime object was to dissociate 
the clans and the phratries from politics, and to give the democracy 
a new electoral basis in which old associations and vested interests 
would become ineffective. His first step was to abolish the four 
Solonian tribes and create ten new ones. Each of the new tribes 
was subdivided into “demes” (roughly “townships”) I this organi- 
zation did not, except politically, supersede the system of clans and 
phratries whose old religious signification remained untouched. 
The new tribes, however, did not represent local interests. Fur- 
ther, the tribe names were taken from legendary heroes, and, there- 
fore, contributed to the idea of a national unity; even Ajax, the 
eponym of the tribe Aeantis, though not really Attic, was famous 
as an ally (Herod, v. 66) and had been adopted as a national hero. 
Each tribe had its shrine and its particular hero-cult, which, how- 
ever, was free from local association and the dominance of par- 
ticular families. This national idea Cleisthenes further emphasized 
by setting up in the market-place at Athens a statue of each tribal 
hero. 

The next step was the organization of the deme. Within each 
tribe he grouped demes (see below), each of which had its census- 
list kept by the dcmarch (local governor), who was elected popu- 
larly and held office for one year and presided over meetings affect- 
ing local administration and the provision of crews for the state- 
navy. According to the Aristotelian Constitution of Athens, 
Cleisthenes further divided Attica into three di.stricts, Urban and 
Suburban, Inland (Mesogaios) and Maritime (Paralia), each of 
which was subdivided into ten trittyes; each tribe was composed 
of three trittyes, one in each of the three districts. The demes 
were arranged in ten groups but the number of demes in a tribe 
was not uniform. The trittyes might consist of one or several 
demes and the number of members of a deme varied greatly, 
though, at first, the division was local, i.e,, a deme consisted of its 
residents, the qualification became hereditary, a man belonging to 
his father’s deme wherever he lived. Hence the distinction between 
re.sident demesmen and residents belonging to another deme 
(trYKtKrifinkvoi).Tht main purpose of the reform was to do away 
with the religious qualification of connection with clan or phratry 
and so facilitate the enfranchisement of new citizens. The artificial 
arrangement of the trittyes was intended to weaken the authority 
of the Eupatrid families in the tribes whose widely separated trit- 
tyes could not easily be brought under influence. 

It has been asked whether we are to believe that Cleisthenes in- 
vented the demes. To this the answer is in the negative. The 
demes were undoubtedly primitive divi.sions of Attica. The most 
logical conclusion perhaps is that Cleisthenes, while he did create 
the domes which Athens itself comprised, did not create the 
country demes, but merely gave them definition as political divi- 
sions. Thus the city itself had six domes in five different tribes, and 
the other five tribes were represented in the suburbs and the Peir- 
aeus. In the Cleisthenean system there was one great source of 
danger, namely that the residents in and about Athens must always 
have l^d more weight in elections than those in distant demes. 


Moreover a special dess, the new commercial element in the citi- 
zenship devised by Solon and fostered by Cleisthenes, soon came to 
have a preponderating influence in the city and suburbs. 

A second problem is the franchise reform of Cleisthenes. Aris- 
totle in the Politics (iii. 2.3 -i 1275 b) says that Cldsthenes created 
new citizens by enrolling in the tribes “many resident aliens and 
emancipated slaves.” But the Aristotelian Constitution of Athens 
asserts that be gave “citizenship to the masses.” M^roucoihad been 
encouraged to settle in Athens by Solon and the grant of citizen- 
ship had been made to many skilled in trades and handicrafts. The 
Peisistratids, like the Etruscan dynasty at Rome, naturally fa- 
voured this commercial “plebs” as a support against the aristocrats. 
After their expulsion a revision of the citizen-roll had removed 
many or all of these as ykvunii Kaifapol, Cleisthenes restored 
these and opened the way to citizenship to all satisfactory resident 
aliens, so strengthening the position of the democracy. 

The Boule (g.v.) was reorganized to suit the new tribal arrange- 
ment, and was known henceforward as the Council of the Five 
Hundred, fifty from each tribe, each fifty acting as an executive 
committee ( vpvrivHi ) for one month. The system of ten tribes 
led in course of time to the construction of boards of ten to deal 
with military and civil affairs, e.g. the Strategi (see Strategus), 
the Apodektai, and others. Of these the former cannot be at- 
tributed to Cleisthenes, but on the evidence of Androtion it was 
Cleisthenes who replaced the Kolakretai, by the Apodektai (“re- 
ceivers”), who were controllers and auditors of the finance depart- 
ment. Kolakretai were very ancient Athenian magistrates; they 
were again important in the time of Aristophanes (Wasps, 693, 
724; Birds, iS4i)» and presided over the payment of the ditasis 
instituted by Pericles. The Kolakretai remained in authority over 
the internal expenses of the Pryianeum. A further change which 
followed from the new tribal system was the reconstitution of the 
army; this, however, probably took place about 501 b.c., and can- 
not be attributed directly to Cleisthenes. It has been said that the 
deme became the local political unit, replacing the naucrary. But 
the naucraries still supplied the fleet, and were increased in num- 
ber from forty-eight to fifty. 

The device of ostracism is the final stone in the Cleisthenean 
structure. An admirable scheme in theory, and, at first, in practice, 
it deteriorated in the 5th century into a mere party weapon. 

Bibliography. — Ancient: Aristotle, Constitution of Athens (cd. 
J. £. Sandys), cc. 20-22, 41; Herodotus v. 63-73, vi. 131; Ari'-totk, 
Politics, iib 2, 3 (==1275 b. for franchise reforms). Modern: Hi-tdiu"' 
of Greece in general, especially J. B. Bury. A. H. J. Greenidge, Ihind- 
book of Greek Constitulioneu History (1896) ; Gilbert, Greek Con\ti 
tutional Antiquities (Engl, trans. i8q«;) ; R. W. Macan, Herodotus 
iv-vi., vol. ii. (1895), pp. 127-148; E. M. Walker in Camh, Anr. Ilhl. 
vol. iv. ch. vl. The Reform of Cleisthenes, See also Boule; £rcL£si\; 
Ostracism; Solon. 

(2) Cleisthenes or Sicyon (e. 600-570), grandfather of the 
above, became tyrant of Sicyon as the representative of the con- 
quered Ionian section of the inhabitants. He emphasized the de- 
struction of Dorian predominance by giving ridiculous epithets to 
their tribal units, which from Hylleis, Deanes and Pamphyli 
become Hyatae (“Swine-men”), Choireafae (“Pig-men”) and 
Oneatae (“Ass-men”). He also attacked Dorian Argos, and sup- 
pressed the Homeric “rhapsodists” who sang the c^loits of Dorian 
heroes. He championed the cause of the Delphic oracle against 
the town of Crisa in the Sacred War (c. 590). Crisa was destroyed, 
and Delphi became one of the meeting-places of the Delphic 
amphictyony (see Amphictyony). The F^thian games were re- 
established with new magnificence, and Cleisthenes won the first 
chariot race in 582. He founded Pythian games at Sicyon, and built 
a new Sicyonian treasury at Delphi. His power was so great tna 
when he offered his daughter Agariste in marriage, some oHne 
most prominent Greeks sought the honour, which fell upon Mep- 
acles, the Alcmaconid. The story of the rival wooers with tn 
famous retort, “Hippocleides don’t care,” is told in Herod, vi. 125 » 

see also Herod v. 67 and Thuc. i. 18. a • « h- 

Cleisthenes is also the name of an Athenian pilloried by Anstop 
anes (Clouds, 354 ; Thesm. 574) as a fop and a profligate. 

CLEITARCHUS, one of the historians of Alexander the 
Great, possibly a native of Egypt, or at least spent some time 
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the court of Ptolemy Lagus. Quintilian {Instit, x, i, 74) credits 
him with more ability than trustworthiness, and Cicero {Brutus^ 
ii) accuses him of giving a fictitious account of the death of 
Themistocles. But his history was popular, and much used by 
Diodorus Siculus, Quintus Curtius, Justin and Plutarch. 

The fragments, about 30 in number, chiefly preserved in Aelian and 
Strabo, will be found in C. Mflller’s Scriptores Return AUxandri Magni 
(in the Didot Aman, 1846) ; monographs by C. Raun, De Clitarcho 
Phdori, CurtH, Justmi auctore (1868), and F. Reuss, ‘*Hellemstische 
Bcitrilgc ,” Jg/r ein. Mus., bdii, pp. 58-78 (1908). 

CLEITHRAL, an architectural term applied to a Greek 
temple whose roof completely covered it; in contradistinction to 
hvpaethral, applied to one partly or wholly open to the sky. 

CLEITOMACHUS, Greek philosopher, was a Carthaginian 
who came to Athens about the middle of the 2nd century b.c. at 
the age of 24. He studied principally under Cameadcs, whose 
\ iew.s he adopted and propagated and whom he succeeded as chief 
of the New Academy in 129 b.c. Of Cleitomachus’ works scarcely 
anything but a few titles are extant. Among these are lltpl 
tTTOxm suspension of judgment) and Utpl aipeaecav (about 
philosophical sects). Cicero highly commends his works and 
admits his own debt in the Academics to the treatise Ilepl kiroxris. 
I'aits of Cicero’s De Naiura and De Divinatione and the treatise 
De Fato arc also in the main based upon Cleitomachus. 

Sf-r E. Wellmann in Ersch and Gruber’s AUgemeine FMcyclopadie; 
K. Hirzcl, Untersuchungm zu Ciceros philosopkischen Schrijten, i 
(1877) ; Diog. Laert., iv, 67-92; Cicero, Acad. Pr., ii, 31, 32, and 
hi, 22. 

CLEITOR or Clitok. a town of ancient Greece, stood in a 
fertile plain of Arcadia to the south of Mt. Chelmos, not far 
from a stream of its own name. In the neighbourhood was a foun- 
tain. the waters of which were said to deprive those who drank 
them of the taste for wine. The town was of considerable local 
importance and its inhabitants combined love of liberty with 
dominion over neighbours. It fought against Orchomenus in the 
Thelian w^ar and joined the other Arcadian cities in the founda- 
tion of Megalopolis. As a member of the Achaean league it was 
on several occasions the seat of the federal assemblies, and was 
besieged by the Aetolians in 220 B.c. It coined money till the 
lime of Septimius Severus. Its ruins at Palcopoli arc about 3 mi. 
from a village that preser\'es the ancient name. The greater part 
of the walls with several semicircular towers can be clearly made 
out ; also three Doric temples and a small theatre. 

CLELAND, WILLIAM (1661 ?-i 689), Scottish Covenant- 
ing i)oet and soldier, son of a gamekeeper, was probably brought 
up on the marquess of Douglas’ c.state in Lanarkshire and was 
(duraled at St. Andrews university. He joined the army of the 
(‘ovrnanters, was present at Drumclog and fought at Bothwell 
IJridgc. He escaped to Holland, but in 1685 was again in Scot- 
land at the time of the abortive invasion of the carl of Argyll. He 
p^tajanl once more, to return in 1688 as agent for William of 
(irangf. He was app)ointcd lieutenant colonel of the Cameronian 
rigiment entrusted with the defen.se of Dunkeld, which they held 
.'iKainst the fierce as.sault of the Highlanders on Aug. 26. This 
repulse of the Highlanders ended the Jacobite rising, but Cleland 
fill ir the struggle. He wrote A Collection of Several Poems and 
Verses composed upon various occasions (published posthu- 
mously, 1697). 

Si'i; .'1 m Exact Narrative of the Conflict of Dunkeld . . . collected 
jrow several officers of the regiment (1689). 

CLEMATIS, a genus of vines and herbs of the crowfoot 
family (Ranunculaceae), containing 220 species and widely dis- 
frifuited. It is represented in England by Clematis vitalha, old- 
maii’s-beard or traveller’s-joy, a common plant on chalky or light 
^“il. The plants are shrubby climbers with generally compound, 
'Opposite leaves, the stalk of which is sensitive to contact like a 
(‘-mdril, becoming twisted round suitable objects and thereby giv- 
‘T'K support to the plant. The flowers arc arranged in axillary or 
terminal clusters ; they have no petals, but white or coloured, often 
hrge sepals, and an indefinite number of stamens and carpels. 

contain no honey, and are visited by insects for the pollen, 
"bich is plentiful. The fruit is a head of achenes, each bearing the 
J^»ng-l)earded, persistent style, suggesting the popular name. This 


feathery style is an important agent in the distribution of the 
seed by means of the wind. Inclusive of the sections Vioma and 
Atragene, which some botanists regard as separate genera, there 
are about 30 species of Clematis native to North America. Of 
these, the following representatives are more or less cultivated: 
the woodbine (C. virginiana)^ foiuid from Nova Scotia to Mani- 



WlLD CLEMATIS. OR TRAVELLErS-JOY. A CLIMBING PLANT SOMETIMES 
CULTIVATED TO ADORN GARDEN TRELLISES. THE FEATHERY STYLES OF 
THE FRUITS (ACHENES) FACILITATE DISPERSAL OF SEED BY THE WIND 

toba and southward to Georgia and Tennessee; the western C. 
ligusticifolia, growing from North Dakota and Missouri westward 
to British Columbia and California; the purple virgin ’s-bower (C. 
verticillaris), found from Hudson bay to Minnesota and south- 
eastward to Connecticut and Virginia; the scarlet virgin ’s-bower 
(C. texensis), native to Texas; and the pipestem virgin’s-bower 
(C. lasiantha) of California and Oregon. 

Several of the species, e.st)ecially the large-flowered ones, are 
favourite garden plants, well adapted for covering trellises or 
walls or trailing over the ground. Many garden hybrids arc popu- 
lar, among them C. jackmani and more than 50 named varieties, 
of which Gipsyqueen, Ramona and Lady Northeiiffe are popular. 

See T. Moore and G. Jackman, The Clematis as a Garden Flower; 

L E. Spingam in Norman Taylor’s The Garden Dictionary (Boston, 
ndon, 1936). 

CLEMENCEAU, GEORGES (i84i'-i929), French states- 
man, was bom at Mouilleron-en-Pareds, Vendee, on Sept. 28, 
1841. He adopted medicine as his profession. Interested in the 
progressive ideas of John Stuart Mill, he decided to investigate 
for himself the results of the application to affairs of demo- 
cratic theory. He therefore embarked for the United States, 
taking with him Mill’s Auguste Comte and Positivism to translate 
into French. He arrived in New York early in 1866 and remained 
there or in New England for three years, writing descriptions of 
American postwar conditions to the Paris Temps and teaching 
French in a girls’ school at Stamford, Conn. In this way he passed 
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what he characterised as the three happiest years of his life. In 
1869 he returned to Paris and after the revolution of 1870 he was 
nominated mayor of the x8th arrondissement of Paris (Mont- 
martre). On Feb. 8, 1871, he was elected as a Radical to the Na- 
tional Assembly for the department of the Seine, and voted against 
the peace preliminaries. The execution of Generals Lecomte and 
Clement Thomas by their mutinous soldiers on March 18, 
which he vainly tried to prevent, brought him into collision with 
the central committee of the National Guard, and they ordered 
his arrest, but he escaped; he was accused, however, by various 
witnesses, at the subsequent trial (Nov. 29), of not having in- 
tervened when he might have done, and though he was cleared 
of this charge it led to a duel, for his share in which he was 
prosecuted and sentenced to a hne and a fortnight’s imprison- 
ment. 

Meanwhile, on March 20, 1871, he had introduced in the Na- 
tional Assembly at Versailles, on behalf of his Radical colleagues, 
the bill establishing a Paris municipal council of 80 members; 
but he was not returned himself at the elections. He tried with 
the other Paris mayors to mediate between Versailles and the 
hotel de ville, but failed, and accordingly resigned his mayoralty 
and his scat in the assembly, and temporarily gave up |)olitics; 
but he was elected to the Paris municipal council on July 23, 1871, 
for the Clignancourt quartier, and retained his seat till 1876, pass- 
ing through the offices of secretary and vice-president, and be- 
coming president in 1875. In 1876 he stood again for the Cham- 
ber of Deputies, and was elected for the 18th arrondissement. He 
joined the extreme Left, and his energy and mordant eloquence 
speedily made him the leader of the Radical section. In 1877, 
after the Seize mai (see France: History)^ he took a leading 
part in resisting the anti-republican policy of which the Seize mai 
incident was a symptom, and in 1879 demanded the indictment of 
the Broglie ministry. In 1880 he started his newspaper, La Jus- 
tice, which became the principal organ of Parisian Radicalism; 
and from this time onwards throughout Grevy’s presidency his 
reputation as a political critic, and as a destroyer of ministries 
who yet would not take office himself, rapidly grew. He led the 
extreme Left in the Chamber. He was an active opponent of Jules 
Ferry’s colonial policy and of the Opportunist party, and in 1885 
his use of the Tongking disaster principally determined the fall 
of the Ferry cabinet. At the elections of 1885 he was returned 
both for his old seat in Paris and for the Var, selecting the latter. 
Refusing to form a ministry to replace the one he had over- 
thrown, he supported the Right in keeping Freycinet in power in 
1 886, and was responsible for the inclusion of Gen. Boulanger in 
the Freycinet cabinet as war minister. When Boulanger (q.v.) 
showed his real colours, Clcmenceau became a vigorous opponent 
of the Boulangist movement, though the Radical press and a 
section of the party continued to patronize the general. 

By his exposure of the Wilson scandal (see Grew) Clemenceau 
contributed to Grevy’s resignation of the presidency in 1887, hav- 
ing declined Grevy’s request that he should himself form a cabi- 
net on the downfall of that of Rouvier; and he was primarily 
responsible, by advising his followers to vote neither for Floquet, 
Ferry nor Freycinet, for the election of an “outsider” as presi- 
dent in Carnot. But the split in the Radical party over Boulan- 
gism weakened his hands, and his relations with Cornelius Herz 
in the Panama affair involved him in the general suspicion. 
However, though he remained the leading spokesman of French 
Radicalism, his hostility to the Russian alliance so increased his 
unpopularity that in the election for 1893 he was defeated for the 
Chamber. Clemenceau now confined his political activities to 
journalism, his career being further overclouded by the Dreyfus 
case, in which he was an active supporter of Zola and an opponent 
of the anti-Semitic and Nationalist campaign. In 1900 he with- 
drew from La Justice to found a weekly review, Le Bloc, which 
lasted until March 1902. On April 6, 1902, he was elected senator 
for the Var, although he had previously continually demanded the 
suppression of the Senate. He sat with the Socialist Radicals, 
and vigorously supported the Combes ministry. In June 1903 he 
undertook the direction of the journal UAurore, which he had 
founded. In it he led the campaign for the revision of the Drey- 


fus affair, and for the separation of Church and State. 

In March 1906 the fall of the Rouvier ministry, owing to the 
riots provoked by the inventories of church property, at last 
brought Clemenceau to power as minister of the interior in the 
Sarrien cabinet. The strike of miners in the Pas de Calais after the 
disaster at Courri^res, leading to the threat of disorder on May 
I, 1906, induced him to employ the military; and his attitude in 
the matter alienated the Socialist party, from which he definitely 
broke in his notable reply in the chamber to Jean Jauris in June 
1906. This speech marked him out as the “strong man” of the 
day in French politics; and when the Sarrien ministry resigned 
in October, he became premier. During 1907 and 1908 the new 
entente with England was cemented, and France played a great 
part in European politics, in spite of difficulties with Germany and 
attacks by the Socialist party in connection with Morocco (see 
France: History), But on July 20, 1909, Clemenceau was de- 
feated in a discussion in the chamber on the state of the navy, 
and was succeeded as premier by Briand, with a reconstructed 
cabinet. 

Two years later Clemenceau entered the Senate and became a 
member of its commissions for foreign affairs and the army. He 
could have had no better position for surveying European fluctu- 
ations and German activities; or for inquiry into the real condi- 
tion of French armaments — ^this last his dominant concern. Con- 
vinced that Germany meant war, he was haunted by the fear' 
that again France might be caught unprepared. The Senate, 
however, gave little opportunity for sounding the alarm. Ac- 
cordingly, on May s, 1913, appeared a new daily paper, IJlIommc 
Libre, its editor — Georges Clemenceau. In its pages he waged 
daily battle for security and liberty. Though Vllomme Ubre 
dealt every day with home politics and social problems, it returned 
always to the terrible theme of the German menace. 

In the spring of 1913 the question of restoring the three years’ 
term of conscript service suddenly arose. Clcmenceau took an 
impassioned part in the debates on armaments. Then came Aug. 
1914 and the World War. VHomme Libre soon suffered at the 
hands of the Censor for Clcmenccau’s plain speaking. The whole 
youth of France must be mobilized. He denounced the shirkers, 
demanded technical efficiency, and attacked all incompetency, red 
tape, inadequate munition factories, with their shortage of guns 
and rifles, and badly-run hospitals. He made war in short, upon 
all who failed to realize that this was a conflict of supplies and 
organization, and upon every kind of apathy and feebleness. The 
result was that in Sept. 1914 UHomme Libre was suppressed. 
Two days later, however, it reappeared as UHomme EnchainCy 
but wore its fetters lightly. For three months there was a daily 
struggle with the Censor. For some time not a week passed with- 
out articles being mutilated, but Clemenceau won and excisions 
became rare. Meanwhile in the Senate, Clemenceau agitated for 
more and still more guns, munitions, soldiers, for a judicious use 
of the available man-power and for a better equipped and better 
organized medical service. 

But above all he strove to create the Jndomitable and des- 
perate “will to victory.” He was supported by other members of 
the army and foreign affairs commission, like Ch6ron, Douraer, 
Humbert, Berenger. The war dragged on; weariness, slackness 
and pacifism began to appear. Clemenceau was the first to 
draw public attention to that growing peril and it 
public debate in the Senate on July 22, 1917* that he made Ins 
famous attack on Malvy, who had been Minister of the Intcnor 
since 1914. Clemenceau declared that Malvy had not treated 
revolutionaries with a firm enough hand. Malvy’s justification 
was that he desired to “gain the confidence of the working-man , 
but Clemenceau retorted that there was no comparison 
those working-men who were loyally doing their duty to tnei 
country and a number of abject “defeatists.” 

Four months later Clemenceau came into power. He 
sought office and he knew that his task meant victory or oca . 
When Clemenceau became premier the situation was ’ 

The moral at the front was bad, and at home even worse. ^ 
sources were nearly at an end, and no solution whatever cou 
discerned. Poincari realized that of all men Clemenceau 
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the impersonation of the idea of war to the death. In his new 
Government Clemenccau himself took the portfolio of minister 
of war. He was 76 years of age when he formed his “victory cab- 
inet” on Nov. 16, 1917, and thenceforward till Nov. ii, 1918, 
Cleraenceau did in fact concentrate on war only. He made it 
clear that France was bent on absolute victory and would brook 
no half-measures. Those who spoke of wavering or yielding were 
immediately silenced; any one who obstructed the path to victory 
was ruthlessly removed. By these means Clemenccau restored the 
nation’s self-confidence, and with it the conviction that its martyr- 
dom would not be in vain. In March 1918 the Anglo-French line 
was broken through; Clemenceau joined in organizing the unity 
of command with Foch at the head. In May came the disaster of 
the Chemin des Dames; the French troops were driven back on 
the Marne, while the commander-in-chief was criticised. Three 
months later Clemenceau made Foch Marshal of France. During 
that long year of ceaseless effort Clemenceau’s resolution remained 
unshaken. On Nov. 8, 1918, Erzberger was in the train of the 
Commander-in-chief of the allied armies. On the nth the guns 
roared for the last time; the nightmare was over. 

From Nov. ii, 1918, to June 28, 1919, Clemenceau devoted 
himself to the international settlement. The Peace of Versailles 
was in preparation, and this necessitated strenuous days of work 
and delicate negotiations. Up till now Clemenceau had merely 
had to contend with his enemies; now his task was to reconcile 
the interests of France with those of her friends. He defended 
kr causic with enthusiasm and conviction, forcing his view 
alternatively on Lloyd George and President Wilson. Mean- 
while Germany was disarming, and Clemenceau took care to su- 
{lervise that disarmament. But the French parliament began to 
grow restless, for it saw itself put to one side in the peace nego- 
tiations. It therefore no longer regarded Clemenceau as indis- 
pensable. The great patriot, who was anxious to. finish the work 
he had begun, did his best to smooth matters over. Momentous 
problems had to be solved; demobilization had to be faced, a 
general election was looming ahead, and the questions of Alsace- 
Lorraine and the liquidation of war stocks had to be settled. 
Clemenceau decided to deal simultaneously with these questions 
as of equal importance. 

Peace was signed on June 28, and on Nov. ii the new chamber 
was elected. Clemenceau counted on its supi>ort; for he believed 
that its members, many of them ex-soldiers, would have profited 
by the lesson of the war. Although he never stood as a candidate 
it is certain that he would have been ready to give the last years 
of his life by taking Poincare’s place at the Elys^e, so that out- 
side and above the changing Governments, he could have secured 
continuity in political action by a strict application of the 1919 
treaties. 

Poiiicarfi left the Elys^e but Deschanel was elected Pres- 
ident of the French republic. And without doubt the Chambers 
had voted according to their hearts. Clemenceau had saved his 
country, but members could not forgive the fact that he had ex- 
cluded them from the final work for victory. During the war he 
had undoubtedly worked alone ; he felt that large assemblies were 
not made for action. Probably he would have admitted the com- 
missions to the deliberations on the Treaty of Versailles if diplo- 
matic obstacles had not intervened to prevent it. Clemenceau 
had also to face the hostility, not only of the clerical party of the 
^ight who suspected him of indifference to the Vatican, but also 
lhat of the extreme Left, who were alienated by what they consid- 
®ced to be his militarism. Clemenceau thus met the fate which 
overtook other war ministers, and on Jan. 20, 1920, his cabinet 
fell, Millerand being summoned to office. He had earned the 
latitude of his country and, returning to his beloved books, mig^ 
Well have sought repose'; instead he sailed for India. After his 
journey he returned to Paris and to his books. 

it now appeared that the United States was endeavouring 
^0 dissociate itself from European affairs. Clemenceau was 
oow 81 years old, but he sailed at once for America at the end 
of i(j22. From town to town he carried the message of France 
[0 the citizens of the U.S. He had no ofl&cial mission, for he 
neither asked anything nor received anything from the French 


Government. His progress was none the less triumphant. Once 
more he returned to Paris but not to rest. By the end of 1925 
he wa.s already writing two books; one on philosophy, Au Sair de 
la Pens 6 e (1927), English translation. In the Evening of my 
Thought (1929), and the other on Demosthenes, Demosthbne 
(1926, Eng. trans. by C. M. Thompson, 1926). He was at work 
upon his memoirs. Grandeurs et Mishres d*un Victoire (1930), 
when he died in Paris on Nov. 24, 1929. (J. Mr.) 

CLEMENCfN, DIEGO (1765-1834), Spanish scholar and 
politician, was bom at Murcia, and educated there at the Colegio 
de San Fulgencio. In 1807 he became editor of the Gaceta de 
Madrid, and in the foUowing year was condemned to death by 
Murat for publishing a patriotic article; he fled to Cadiz, and 
under the Junta Central held various posts from which he was 
dismissed by the reactionary government of 1814. During the 
liberal regime (1820-23) Clemencin took office as colonial minis- 
ter, was exiled till 1827, and in 1833 published the first volume 
of his edition (1833-39) of Don Quixote. 

CLEMENS, SAMUEL L see Twain, Mark. 

CLEMENT, the name of 14 popes and 2 antipopes. 

Clement I, Saint, generally known as Clement of Rome 
(Clemens Romanus), was one of the “Apostolic Fathers.” In 
the earliest list of the bishops of Rome given by Irenaeus, he ap- 
pears as the third succe.ssor of St. Peter (Peter, Linus, Anacletus, 
Clement). According to Eusebius, his period of office began 
in the 1 2th year of Domitian’s reign (a.d. 92) and ended in the 
third year of Trajan’s (a.d. iot). Tcrtullian states that Clement 
was consecrated by St. Peter himself. Origen’s identification of 
him with the Clement mentioned by St. Paul (Phil, iv, 3) lacks 
corroboration, and the sources which represent him as a member 
of the Flavian imperial family are untrustworthy. His feast oc- 
curs in the Roman calendar on Nov. 23, and he is commemorated 
among the martyrs in the canon of the Mass. 

He is best known by his only surviving work, the Epistle to the 
Church of Corinth, which is one of the most important documents 
of the subapostolic age. The letter was occasioned by a dispute 
in the church of Corinth which bad led to the ejection of several 
presbyters. While it does not contain Clement’s name, the tradi- 
tion which attributes it to him is primitive and universal. In- 
ternal evidence (references to the persecution of Domitian) and 
the testimony of Hcge.sippus indicate that it was written c, a.d. 
96. Though the letter does not expressly assert the primacy of 
Uie Roman church, it is noteworthy that, in the earliest docu- 
ment outside the canon which can be securely dated, that church 
is found acting as a peacemaker in the affairs of a church in 
Greece. The writer moreover employs a tone which is unmis- 
takably authoritative. Nothing is known of the cause of the 
troubles at Corinth, and the deposition of the presbyters is re- 
garded by Clement as high-handed and unjustifiable. He objects 
against it the hierarchic^ principle on which the Christian min- 
istry is based. His argument sets forth in essence the doctrine 
of the apostolic succession, and it is in this that the permanent 
interest of the letter lies. The penultimate section of the letter 
contains a long liturgical prayer which is most probably that used 
at Rome in the Eucharist at that period. Another interesting 
feature of the letter is the extensive use which the author makes 
of the Septuagint for purposes of illustration, indicating that his 
background was that of Hellenistic Judaism. Clement’s epistle 
was widely read in Christian antiquity and at one time formed 
part of the New Testament canon in Egypt and Syria. The 
high regard in which Clement was held by the primitive church 
is indicated by the number of apocryphal writings attached to 
his name. {See Clementine Literature.) 

Bibliography. — ^A convenient edition will be found in J. B. Light- 
foot, The Apostolic Fathers, vol. i, with English trans. (London, 1890) ; 
see also W. K. Lowther Clarke (ed.), The First Epistle of Clement to 
the Corinthians (London, 1937); and J. Quasten, The Beginnings of 
Patristic Literature, vol. i of Fatrology, 4 vol. (Utrecht and West- 
min.ster, Md., 1950) ; this last work contains a comprehensive bibliog- 
raphy. 

Clement II (Suidger), pope from 1046 to 1047, belonged to a 
noble Saxon family. He became bishop of Bamberg and chancel- 
lor to the emperor Henry 111, who elevated him to the papacy. 
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Clement was elected pope on Dec. 24, 1046. His short pon- 
tificate was only signalized by the convocation of a council in 
which decrees were enacted against simony. He died on Oct. 9, 
1047. 

Clement III (Paolo Scolari), pope from 1187 to 1191, a 
Roman and cardinal bishop of Palestrina, was elected pope on 
Dec. 19, 1187. In October of that year Jerusalem had fallen to 
Saladin. and Clement urged on the princes of the west to under- 
take the third crusade. Apart, however, from the capture of Acre, 
the results were disappointing. In Italy the marriage of King 
Henry of the Romans with Constance of Sicily threatened to 
unite south Italy to the German crown. This Clement tried to 
avert by enfeoffing Count Tancred of Lecce with Sicily, but he 
died before the results of his policy became apparent. One of his 
permanent acts was the removal of the Scottish church from the 
jurisdiction of York (1188). Thenceforward the Scottish church 
was dependent directly on Rome. 

Clement IV (Gui Foulques), pope from 1265 to 1268, son of 
a lawyer, was born at St. Gilles-sur-Rhone. He became a valued 
legal advi.ser of Louis IX of France and after the death of his 
wife took orders. In 1257 he was made bishop of Le Puy, in 1259 
archbishop of Narbonne and in 1261 cardinal bishop of Sabina. 
He was appointed legate in England in 1263 and before his return 
was elected pope at Perugia on Feb. 5, 1265. Determined like 
his predecessors to extirpate the Hohenstaufen dynasty from Italy, 
he invested the avaricious Charles of Anjou with the kingdom of 
Sicily but subsequently came into conflict with him after the death 
of Manfred in Feb. 1 266. When Conradin, the last of the Hohen- 
staufen, ap|)eared in Italy, the pope excommunicated him and 
his .supporters. Clement died at Viterbo on Nov. 29, 1268, leaving 
a name un.sullied by nepotism. 

Clement V (Bertrand dc Got), pope from 1305 to 1314, was 
bom at Vlllandraut (Gironde) of a noble Gascon family. After 
studying law at Orleans and Bologna he became canon of Bor- 
deaux, then vicar-general to his brother (the archbishop of 
Lyons), bishop of Comminges in 1295 archbishop of Bor- 
deaux in 1299. On June 5, 1305, he was cho.scn to succeed Bene- 
dict XI, as a compromise candidate known to be acceptable to 
Philip IV of France, 

A weak man, who suffered throughout his pontificate from a 
chronic illness, Clement yielded to the constant pressure of 
French interests. Thus at the instance of Philip IV his crowding 
took place at Lyons, and after it, instead of making tor Rome, he 
retired to Gascony. Finally, in March 1309, he .settled with his 
court at Avignon w'hcrc the papacy was to remain for the next 
70 yeans, the period of the so-called Babylonian captivity. 
Clement chose Avignon because, as the property of the Angevine 
rulers of Naples, it was not dependent on the French crown. Also 
it was surrounded by the papal county of Vcnais.sin and offered 
easy egress to the sea. He seems never to have abandoned his 
intention of moving to Rome as .soon as the political .situation al- 
lowed, and he made no plans for a permanent residence at Avig- 
non, contenting him.sclf with the Dominican priory in that city. 

In Dec. 1305 Clement created nine French cardinals, and fur- 
ther creations in 1310 and 1312 ensured French domination of 
the sacred college and the succession of a French pope. Through- 
out his jiontificate he was blackmailed by Philip IV’s threat of 
reopening the posthumous trial of Boniface VIII. The price 
Clement had to pay for the suspension of these proceedings was 
the annulment of all Boniface's acts against French intere.sts, the 
absolution of Guillaume de Nogarct, the royal councillor who had 
organized the outrage of Anagni, and finally the canonization of 
Celestine V (May 1313). The most glaring example of Clement’s 
subservience to the French king was his suppression of the 
Knights Templars. The attack on the order was launched by 
the king in 1307, apparently for financial reasons (they were the 
bankers of the French crown). Clement i.ssued the bull of sup- 
pression on April 3, 1312, at the Council of Vienne, which was 
summoned to give the act a judicial appearance. Although a 
later bull (May 2) assigned the property of the Templars to the 
Hospitallers, the' chief beneficiary in France was the king. The 
weakness of Clement s position in France did not prevent him 


from pursuing active and independent policies elsewhere. He 
intervened in the dispute over the Hungarian succession. He di.tu 
posed of the imperial crown in favour of Henry of Luxemburc 
(1312), and prosecuted a successful war against Venice in order 
to recover the papal rights over Ferrara. 

Under Clement the centralization of ecclesiastical government 
was carried a stage further. Papal reservations were extended to 
new classes of benefice, and papal nomination became the mo.st 
frequent method of episcopal appointment. A jurist himself 
Clement added an important section (the Clementines) to the 
Corpus Juris Canonici, As a scholar and patron of scholars, he 
gave university status to the schools of Orleans and Perugia and 
founded chairs of oriental languages at Paris, Bologna, Oxford and 
Salamanca. At his death on April 20, 1374, he leh the papal 
treasury impoverished by his extravagant bequests. 

BinLTOORAPirv.— The authoritative work is by G. Mollat, Lcs Papes 
d* Avignon, 9th cd. (Paris, 1949), which contains comprehensive hihlil 
ographies. .See also A. Eitel, Der Kirchenstaat unter kUmens V (Ber- 
lin, 1907) ; G. Lizerand, Clement V et Philippe IV Ir Bel (Paris, igio); 
E. Mueller, Das Konzil von Wien, ijii-ijja (Miiaster, 1934). 

Clement VT (Pierre Roger), pope from 1342 to 1352, was 
born at Maumont, Limousin, in 1291. joined the Benedictines as 
a boy, studied at Pari.s and became .successively prior of St. Baudil. 
abbot of Fecamp, bishop of Arras, chancellor of France, arrli- 
bishop of Sens and archbishop of Rouen. He w'as made cardinal 
priest of Sti Ncrco ed Achilleo and admini.strator of the bishopric 
of Avignon by Benedict Xll in 1338, and four years later suc- 
ceeded him as pope (May 7, 1342). Clement continued the strug- 
gle of his predecessors with the emperor Louis the Bavarian, ex- 
communicating him in April 1346, and directing the election of 
Charles of Luxemburg, who received general recognition after 
the death of Louis in 1347, an end to the schism which 

had Icmg divided Germany. Clement carried on fruitless negoti- 
ations for church unity with the Armenians and with the Greek 
cm|)cror, John Cantacuzenus. He tried to end the Hundred 
Years* War betw^cen England and France but secured only a 
temporary truce. He excommunicated Casimir of Poland for 
marital infidelity and forced him to do pcnancc. He succe.ssfull\ 
resi.sted encroachments on ecclesiastical jurisdiction by the kings 
of England. He purchased Avignon from Queen Joanna of 
Naples and considerably enlarged the papal palace. These un- 
dertakings. together with the upkeep of a splendid court, the 
open-handed jialronage of artists and scholars and large loan-' lo 
the French crown, bankrupted the papal treasury and forced 
Clement to resort to increasingly onerous taxation. After the 
austere days of Benedict XTI, the Hood of reservations and ex- 
pectancies recommenced. The machinery of tax collection was 
improved by the grouping of local churches into collectoric^. 
Clement's fiscality led to a growing body of complaint (expressed 
in England in the Statute of Provisors) and bequeathed an in- 
superable problem to his successors. He died on Dec. 6, 1352. 

BiBLKXiRAPiiY. — G. Mollat, Les Papes d* Avignon, 9th ed. (Paris 
1949) ; Y. Kenouard, Les Relations des papes d* Avignon et des tv/w- 
pagnies commcrcialcs ei bancaires de 1316 d'ljyS (Paris, i 04 O* 
Faucon, Prets fails aux rois de France par Clement VI etc. (Bibliothcqne 
de PEcolc des Charles, xi, 1879) ; D. Colomhc, Le Palais des papes 
d* Avignon (Paris, 1927). 

(Element VII (Giulio de* Medici), pope from 1523 to 1 534 - 
was the son of Giuliano de’ Medici, assassinated in the Pazzi con- 
spiracy at Florence. After the death of Lorenzo, Giulio in i 494 
went into exile; but, on Giovanni’s restoration to powder, returned 
to Florence, of which he was made archbishop by his cousin. 
Pope Leo X, a special dispensation being granted on account 01 
his illegitimate birth, followed by a formal declaration of t e 
fact that his parents had been secretly married and that lie 
therefore legitimate. In 1513 he was made cardinal and during 
the pontificate of Leo had practically the whole papal policy in 
his hands. On the death of Adrian VI he was chosen pup 
(Nov. 18, 1523). It soon became clear, however, that 
was only a good second in command, for though he was 
and economical without being avaricious, he was essentially a ^ 
of narrow outlook and interests. Instead of bending his nm 
to the problem of the Reformation, he subordinated the cause 
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('atholidsm to his interests as an Italian prince and a Medici* 
aiui even in purely secular affairs his timidity and indecision pre’ 
v'tnted him from pursuing a consistent policy. 

His accession at once brought about a political change in favour 
of France. He wavered between the emperor and Francis I 
c(,ncluding a treaty of alliance with the French king, and then 
after the defeat of Pavia making his peace with Charles (April i, 
1525), but breaking it again by countenancing Girolamo Morone’s 
Lt aguc of Freedom, which aimed to assert Italian indciKjndence. 
On the betrayal of this conspiracy Clement made a fresh sub- 
mission to the emperor, only to follow this, a year later, by the 
Holy League of Cognac with Francis I (May 22, 1526). Then 
followed the imperial invasion of Italy and Bourbon’s sack of 
Home (May 1527). The pope himself was besieged and com- 
pt lled to ransom himself with 400,000 scudi and to promise to 
convene a general council to deal with Lutheranism. After the 
iiiMty of Cambrai on Aug. 3, iS2(), Charles met Clement at 
Hologna and received from him the imperial crown and the iron 
rrown of I.x)mbardy, but the pope for some time exercised his 
tcinporal power in subservience to the emperor. Clement was 
now mainly occupied in urging Charles to arrest the progress of 
iht* Reformation in Germany and in efforts to elude the em- 
jitror's demand for a general council, which Clement feared lest 
the mode of his election and his legitimacy .should be raised. 
I’lenienl s fear of displeasing Charles V, as wtII as his solicitude 
for canonical principles, made him temporize in face of Henry 
VllFs demand for the nullification of his marriage with Cath- 
erine until, losing patience, Henr>' carried the English church into 
^ hi^m. Clement died on Sept. 25. 1534. 

linn inr.RAPiiY.- - W. Hellwig, Pif politisr.hen Bezirkungen Clenienln 
17 / zH Karl V im Jahre i,s26 (Leipzig, i88q) ; K. Brandi, The Em- 
prror Charles F. tr. by C. V. Wedgwood (London, New York, iq3q) ; 

\l C’reighton, History of the Papacy during the .. . Reformation, 

I. voi , new cd. (London, 1897); H. M. Vaughan, The Medici Popes 
il.ondon, lyoH) ; P. CrabiU\s, Clement VII and Henry VIII (London, 
Toionlo, iq.^6) ; R. Mols, “Clement VII” in Diclionnaire d'histoirv et de 
Copnphk eedhiastique, vol. xii, with bihliography (Paris, iqS 3)- 
CiKMENT VII (Robert of Geneva), antipopc from 1378 to 
was son of count Amadeus III of Geneva. Bishop of 
Cherniuirine (1361) and archbish<ip of Cambrai (1368), he was 
cnyied cardinal by Gregory XI in 1371 and entrusted with the 
milil.ny mission of restoring the papal stales. ’Fhe ferocity of his 
iSieion and English mercenaries, above all the massacre of Osena 
made the name of the “cardinal of Geneva” a byword 
ihriaichoul Italy. 

In 1.^78 he took part in the confused election of Urban VI. 
Aficr the French cardinals had seceded and announced that 
l’rl):in's election was irregular, Robert of Geneva w'as elected pi>pe 
ai 1 nndi on Sept. 20, 1378. lie was crowned the same day, as 
(’inncni VII. Thus originated the Great Schism of the West. 
Ihc '‘cliism rapidly took jxditical linc.s, Clement being supported 
t)iicen Joanna of Naples, Charles V of France, Scotland, Cas- 
Lilf Aragon. Navarre, the Latin enclaves in the east and the count 
1 Kinilers. In Italy however the tide quickly turned against 
t'lfrncnt and in May 1379 he took ship) and retumed to Avignon, 
taking the cardinals of his allegiance with him. To wrest Rome 
iM)in his rival, he induced Louis, duke of Anjou, to take up his 
(.auM*, promising him In kingdom to be carved out of the states of 
till.' i-hurch, coupled with the expectation of succeeding Joanna in 
‘Naples. Louis however proved a disappointing generalissimo and 
the* only lasting outcome of this bargain was the passing of Naples 
to Louis's son in 1384. In his last years Clement worked hard 
to head off the University of Paris which was openly advocating 
‘i Kcneral council as the only means of ending the schism. He 
(in Sept. i6, i394f asserting to the last his claim to be the 
pojje. 

hiHia<H;RAPHY. — N. Valois, La France el U grand schisme dWeident, 
(Paris, 1896-1902) : W. Ullmann, The Origins of the Great Schism 
.Unilon, 1948) ; M. de Bouard, Les Origine^ des merres ditalte; La 
rt Vlialie au temps du grand schisme d'occident (Pans, iQ 3 o). 

(C. H. Le.) 

t iKMKNT Vin (Ippolito Aldobrandinil, pope from 15^2 to 
was bom at Fano on Feb. 24, He became a jurist 

a'ld in 1585 was made a cardinal. On Jan. 30. iS 92 . “ ^as 
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elected pope to succeed Innocent IX. To him fell the unspec- 
tacular but vitally important task of consolidating the ground won 
by the reforms of the Council of Trent. He had published a re- 
vised text of the Vulgate (1592) which remained the official edi- 
tion until the 20th century, and in turn revised and edited the 
principal liturgical books: the pontifical (1596), the breviary 
(1602) and the missal (1604). A new edition of the index was 
compiled in 1593. He tackled the dispute between the Jesuits 
and the Dominicans over the rival theories of grace and free will 
by summoning the contestants to Rome (1594), where the debate 
.still continued after his death in 1605. By so protracting the 
contest, he allowed it to lose some of its urgency, with the result 
that Paul V was able to terminate it in 1605 without any decision 
being reached. In diplomacy, Clement was determined to free 
the papacy from the shackles of Spanish domination; he granted 
absolution to Henry IV in 1595, so dissociating the papacy from 
the militant Catholic party in France and Spain, and this new 
policy had a spectacular success when peace was concluded be- 
tween the two countries at Vervins in 1598. The new inde- 
pendence won by the papacy was revealed by the ea.se with which 
Clement, upon the failure of the line of Este, claimed the rever- 
sion of Ferrara and reincorporated it into the states of the church 
(1598). In ending the war in France, Clement had hoped to 
weaken the Protestant powers who had profited by its continu- 
ance, but his direct intervention into English affairs was not so 
successful. First the archpriest controversy (1598), then, after 
the death of Elizabeth I, the persecution that followed the Gun- 
ixiwder plot, seriously weakened the position of Catholics in 
England. Yet, by his death (March 5, 1605), Clement could 
claim that, internally and diplomatically, the papacy was much 
strengthened, though the history of the 17th century might sug- 
gest that, in curbing the power of Spain and raising that of France, 
the papacy had but exchanged one master for another. 

Clement VIII (Aegidius Munoz), antipopc from 1425 to 
July 26, 1429, was a canon at Barcelona until elected by three 
cardinals created by the antipope Benedict XIII. Clement was 
recognized by Alphonso V of Aragon, who was hostile to Pope 
Martin V because of the latter's opposition to his claims to Naples. 
When Alphonso and Martin became reconciled, Clement abdi- 
cated and spent his last years as bishop of Majorca. He died on 
Dec. 28, 1446. 

Clement IX (Giulio Rospigliosi), pope from 1667 to 1669, was 
born on Jan. 28, 1600, and after a career in the papal chancery 
was archbishop of Tarsus and nuncio in Spain before being made 
a cardinal and secretary of state by Alexander VII. During his 
long career he had made himself acceptable to both France and 
Spain, and his considerable experience made him the choice also 
of the independent party among the cardinals to succeed Alexan- 
der on June 20, 1667. He proved no match for the diplomatic 
abilities of Hugues de Lionne, Louis XIV 's ambassador at the 
Vatican, and the peace of Aix-la-Chapelle (1668) between France 
and Spain which he was instrumental in concluding secured for 
France all it desired, while the peace of Clement IX which se- 
cured the return of the expelled nuns to Port Royal (1669) was 
designed by Lionne equally in the interests of the French mon- 
archy. In return for these concessions. Clement had hoped to win 
French support against the Turks in Crete, but French assistance 
to the Venetian garrison was slight as well as insincere, and the 
island was captured in 1669. Clement died soon afterward 
(Dec. 9, 1669 ). 

Clement X (Emilio Alticri), pope from 1670 to 1676, was bom 
in Rome on July 13, 1590, and after a long career in the papal 
diplomatic service became pope at the age of 79 (April 29, 1670). 
The breathing space it was hoped such an appointment would 
bring did not materialize, for relations with France steadily de- 
teriorated, and the outbreak in 1673 of the long controversy over 
the regalia (see Innocent XI) called for the services of a strong, 
not a stop-gap. pope. Clement died on July 22, 1676. 

CMi:MENT XI (Giovanni Francesco Albani), pope from 1700 
to 1721, was bora in Urbino on July 22, 1649, and after filling 
various important offices in the curia became pope on Nov. 23, 
1700, succeeding Innocent XII. His private life and his adminis- 
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tration were blameless, but it was his misfottune to reign in 
troublous times. In the War of the Spanish Succession he first 
suj)ported Philip V but was compelled by the emperor under the 
threat of inva.sion to change sides in 1709. In the peace of 
Utrecht he was ignored; Sardinia and Sicily, Parma and Piacenza 
were dis{)osed of without regard to papal claims. When he quar- 
relled with the duke of Savoy and revoked his investiture right 
in Sicily (1715), his interdict was treated with contempt. 
Clement supported the Jesuit position when the controversy over 
the Five Propositions was revived in France, and in 1713 issued 
the bull Unigenitus, condemning loi Jansenistic propositions. 
{See Jansenism and Quesnel, Pasquier.) He also forbade mis- 
sionaries in China to “accommodate” their teachings to pagan 
notions in order to win converts. He died on March 19, 1721. 

Clement XII (Lorenzo Corsini), pope from 1730 to 1740, was 
bom at Florence on April 7, 1652. His entire career was spent 
at Rome in the papal administration, and he became a cardinal 
in 1706. He was elected pope on July 12, 1730, at the age of 
78, to .succeed Benedict Xlll. Despite old age and ill health, he 
took an active part in the administration, and in internal matters 
of routine proved to be competent and efficient. His diplomatic 
activities, however, were not so successful; his endeavour to re- 
main neutral in the War of the Polish Succession (1733-37) led 
only to the papal states being invaded by the troops of both .sides, 
while his assistance of the emperor against the Turks did not 
prevent the surrender of Belgrade in 1739. Coming of a very 
rich family, Clement was, both a.s cardinal axid pope, a great patron 
of learning and the arts. He died on Feb. 6, 1740. 

Clement Xlll (Carlo della Torre Rezzonico), pope from 1758 to 
1760, was born in Venice on March 7, 1693, and after a career in the 
curia was made cardinal in 1737 and bishop of Padua in 1743. He be- 
came pope on July 6, 1758, at a time when the papacy, after a century 
of diminishing prestige as an international power, was once again being 
attacked by reforming movements in the national churches as the 
defender of obscurantism and the ally of the traditionalist orders, 
especially the Jesuits. These considerations, however, left Clement 
quite unmoved, and he took up the cause of the Jesuits, to whom he 
was indebted for his election, without reservation. He brought about 
a final crisis with the Bourbon monarchies by an attempt to reassert 
the temporal power over Parma (1768) and, when he refused to give 
way to their united demands, found himself faced with the seizure of 
Avignon, Bencvcnlo and Ponte Corvo and an almost universal call 
for the suppres.sion of the Jesuits. He wa.s in no position to resist 
and had con.sented to call a consistory ju.st before his death on Feb. 2, 
1769. His papacy was one of almost unmitigated disaster. 

Clement XIV (Giovanni Vincenzo Antonio, otherwise Lorenzo, 
Ganganelli), pope from 1769 to 1774, was born near Rimini on Oct. 31, 
1705. He joined the Franciscans (when he adopted his father’s name 
of Lorenzo) and, after serving on the Inquisition and establishing his 
reputation as a scholar, was made a cardinal by Clement XIIT. He 
was not, however, in agreement with the extreme policy of opposition 
to the Bourbons pursued by that pope and so remained in the back- 
ground during the disputes over the Jesuits. He seemed, therefore, to 
offer a compromise to the conclave in 1769 between the insistence of 
the Bourbons that the next pof^ must promise before election to agree 
to the suppres.sion of the Jesuits, and the supporters of the policy of 
Clement XIII who formed a maiority among the cardinals. Ganganelli 
promised at least that he would in the last resort agree to the suppres- 
sion, but hoped to avoid this necessity by a policy of conciliation on all 
other Issues. In these circumstances, and faced with the critical situa- 
tion left by Clement Xlll, he was elected pope without opposition on 
May 18, 1769. He immediately put his new policy of conciliation into 
action and achieved some success, but the intransigence of the Bourbon 
denuinds and the continued indiscretions of the Je.suits themselves 
together brought all his efforts to nought. After long consideration, he 
decided that the Jesuits must be sacrificed, and on July 21, 1773, he 
signed the brief Dotninus ae Redemptor dissolving the order (see 
Jesxts, Society of). All the other events of his papacy are dwarfed 
by this decision, for which, at the time and since, he has been both 
criticized and defended. The immediate result was the restoration to 
the Holy See of the seized territories and a general improvement in the 
relations between the papacy and the temporal powers, and it is difficult 
to di.scover any alternative policy that would not have led to instant 
and utter disaster. Yet the fact remains that, with the suppression, 
the prestige of the papacy reached its lowe.st point since the time of the 
Reformation. Clement hixasclf died not long afterward, on Sept. 22, 
X774. Contemporary suspicions of foul play are probably not well 
founded. 

See J. Cretinau-Joly, Climent XIV et les Jisuites (Paris, 1847) “d 
A. Theiner, Hisioire du poniificat de CUment XIV (Fr. trans., Paris, 
1832), which deal with Clement’s part in the suppression of the Jesuits 
from different points of view. The question was partly reopened by 
O. Montevenosi “Un pontificato da reabilitare. 11 papa Clemente XIV** 


in ArckM (Rome, X94x). (I. P. B.) 

CLElfENTy FRANCOIS (* 7 * 4 ““!^ 793) » French historian, 
was bom at^ Bize, near Dijon. He became a Benedictine ami 
wrote vol. zi and xii of the ffistoire Uttdraire de la France and 
edited (with Dom Brial) vol. xii and xiii of the RecueU des hh^ 
toriens des Gauls et de la France, The king appointed him to 
the committee for the publication of charters and other historical 
documents. Of his revision of the i 4 r/ de virifier les dates, ed. 
by Dom Cldmencet (1750), three volumes with indexes appeared 
from 1^83 to 1792. Client died at Paris on March 29, 1793. 

CLEBffiNT, JACQUES (1567-1589), murderer of the 
French king Henry III, was bom at Sorbon in the Ardennes and 
became a Dominican friar. With his mind apparently unhinged 
by religious fanaticism and inspired by members of the Catholic 
League, who were urging him to save the kingdom, he obtained 
letters for the king and, on July 31, 1589, left Paris, which the 
king was besieging, for the royal headquarters at Saint Cloud. 
Next day, while Henry was reading the letters, Clement mortally 
wounded him with a dagger that he had concealed under his cloak. 
Clement was killed on the spot by Henry’s attendants. 

See P. de Vaissi^re, De quelques assassins (Paris, 1912}. 

CLEICENTEL, ETIENNE (1862—1936), French politician, 
was bora on March 29, 1862, at Riom and educated there. He 
was elected a deputy in 1898 and became minister for the colonies, 
in Rouvier’s cabinet in 1905, afterwards occupying ministerial 
posts in departments where his knowledge of economics could 
find full play, the ministries of agriculture, colonie.s, finance, public 
works and marine. His collaboration was particularly valuable in 
organizing the supply of raw materials for the allied armies dur- 
ing World War I. By effecting the agreement for establish- 
ment of the intcr-allied wheat executive with Walter Runciman 
in Nov. 1916, Clementel helped to tide over a difficult situation. 
The creation of the inter-allied maritime transport council was 
due in great part to his energy, for, as early as Aug. 1917, he had 
occupied himself with drawing up a general inventory of his own 
country’s requirements, an initiative quickly followed by the 
allied governments. AHer the armistice. Clementel was chosen 
“President fondateur” of the International Chamber of Com- 
merce. He was elected senator for Puy de Dome in 1918. His 
work at the London Conference of July 1924, which he attended 
as minister of finance in the Herriot cabinet, was greatly ap- 
preciated. He resigned office as minister of finance on April 3, 
1925, on the ground of a difference with Herriot on the question 
of a fresh issue of notes by the Bank of France. In 1927 he was 
president of the finance committee of the Senate and also be- 
came a member of the committee on trade barriers of the Inter- 
national Chamber of Commerce. Among his writings may be 
mentioned: UAme celtique (1899) drome iconotnique 

(1914). 

CLEMENT!, MUZIO (1752-1832), Italian pianist and com- 
poser, was bora at Rome where his father was a jeweller. At nine 
he was appointed organist of a church and at fourteen he bad 
written a mass which was performed in public. About 17^^ 
Peter Beckford, cousin of the author of Vathek, brought dementi 
to England, where his success both as composer and pianist 
was rapid and brilliant. In 1777 he was for some time employed 
as conductor of the Italian opera, but he soon afterwards left 
London for Paris. Here also his concerts were crowded by en- 
thusiastic audiences, and the same success accompanied him on 
a tour about the year 1780 to southern Germany and Austria. M 
Vienna, which he visited between 1781 and 1782, he was received 
with high honour by the emperor Joseph II, in whose presence 
he met Mozart, and fought a kind of musical duel with him. 

In May 1782 Clement! returned to London, where for the 
twelve years he continued his lucrative occupations of fashionable 
teacher and performer at the concerts of the aristocracy. 
shares in the pianoforte business of a firm which went bankmp 
in 1800. He then established a pianoforte and music business 0 
his own, under the name of dementi & Co. which was w 
successful. Other members were added to the firm, ? 
CoUard and Davis, and it was ultimately tak e n over by Coua^ 
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Among his pupils on the pianoforte during this period may be 
nrientioned John Field, the composer of the celebrated Nocturnes, 
In his company, Clementi paid, in 1804, a visit to Paris, Vienna, 
St. Petersburg (Leningrad), Berlin and other cities. While he 
was in Berlin, Meyerbeer became one of his pupils. He also 
revisited his own country, after an absence of more than 30 
years. In 1810 Clementi returned to London, but refused to play 
again in public, devoting the remainder of his life to composition. 
Several symphonies belong to this period but none was published. 

Of dementi’s playing in his youth, Moscheles wrote that it was 
“marked by a most beautiful legato^ a supple touch in lively 
passages, and a most unfailing technique.” Mozart may be said 
to have closed the old and dementi to have founded* the newer 
school of technique on the piano. Among dementi’s composi- 
tions the most remarkable are 60 sonatas for pianoforte, and the 
great collection of Etudes called Gradus ad Pamassum. 

CLEliffiNTINE LITERATURE, the name generally given 
to the writings which at one time or another were fathered upon 
Pope dement I {q.v.), commonly called Clemens Romanus, who 
was early regarded as a disciple of St. Peter. Chief among them 
arc: (1) the so-called Second Epistle; (2) two Epistles on Vir- 
piiiity; (3) the Homilies and Recognitions, with which may be 
chisscd the Epistle of Clement to James; (4) the Apostolical Con- 
^titutions (q.v.) ; and (.O five epistles forming part of the Forged 
Decretals (sec Decrktals). The present article deals mainly with 
iliL- third group, to which the title “Clementine literature” is usu- 
I allv confined, owing to the stress laid upon it in the famous 
I Tubingen reconstruction of primitive Christianity, in which it 
jil.iyed a leading part; but later criticism has lowered its impor- 
lanrc as its true date and historical relations have been progres- 
MVfly ascertained, (i) and (2) became “Clementine” only by 
.h:uue, but (3) was so originally by literary device or fiction, the 
au^e at work also in (4) and (5). But while in all cases the sug- 
gestion of Clement’s authorship came ultimately from his prestige 
is writer of the genuine Epistle of Clement (see Clement I), 
both (3) and (4) were due to this idea as operative on Syrian soil; 
IS a secondary formation based on (3) as known to the west, 
ti) The Second Epistle of Clement, — ^This is really the earli- 
er extant Christian homily (see Apostolic Fathers). Its theme 
i' ihc duly of Christian repentance, with a view to obedience to 
( hrist’s precepts as the true confession and homage which He rc- 
Its special charge is “I’rcscrve the flesh pure and the seal 
'■i>' , baptism) unstained” (viii, 6). The homily was considered a 
part of Scripture in the Syriac Church and is found in the Codex 
Mexandrinus. It was most probably composed before A.D. 150 at 
C orinth (see F. X. Funk and G. Kruger), but Rome and Alcxan- 
have also been proposed as the place of origin about 1 70. 

( .0 The Two Epistles to Virgins, i.c., to Christian celibates of 
sexes. Ibese are known in their entirely only in Syriac, and 
first published by J. J. Wetstein (1752), who held them gen- 
uine. This view is now usually discredited. There is no trace of 
iieir use in the west. Their Syrian origin is manifest, the more 
that in the Syriac ms. they are appended to the New Testa- 
ment. like the better-known epistles of Clement in the Codex 
Alexandrinus. It is now definitely established, however, that they 
"ere written originally, not in Syriac, but in Greek. Special 
for such hortatory letters may be discerned in their 
polemic against intimate relations between ascetics of opposite 
implied to exist among its readers, in contrast to usage in the 
writers own locality. Now we know that spiritual unions, 
prompted originally by high-.strung Christian idealism as to a rc- 
‘•Kious fellowship transcending the law* of nature in relation to 
did exist between persons living under vows of celibacy dur- 
the 3rd century in particular. On the ba.sis of internal evi- 
I therefore, the letters were most probably composed not 
than the middle of the 3rd century, and they furnish precious 
'^iwrmation on the early stages of Christian asceticism. 

, i^i) The Epistle of Clement to James (the Lord’s brother). 

Was originally part of (3i>)i in connection with which its 
J^Riii and date arc discussed. But as known to the west through 
*'ufmus’ Latin version, it was quoted as genuine throughout the 
*®‘ddle ages. It became the starting point of the most momentous 
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and gigantic of mediaeval forgeries, the Isidorian Decretals, where 
it stands at the head of the pontifical letters, extended to more 
than twice its original length. 

(3&) The Homilies and Recognitions, — ^“The two chief extant 
Clementine writings, differing considerably in some respects in 
doctrine, are both evidently the outcome of a peculiar .speculative 
type of Judaistic Christianity, for which the most characteristic 
name of Christ was ‘the true Prophet.’ The framework of both 
is a narrative purporting to be written by Clement (of Rome) 
to St. James, the Lord’s brother, describing at the beginning 
his own conversion and the circumstances of his first acquaint- 
ance with St. Peter, and then a long sucession of incidents ac- 
companymg St. Peter’s discourses and disputations, leading up to 
a romantic recognition of Clement’s father, mother and two 
brothers, from whom he had been separated since childhood. The 
problems discussed under this fictitious guise are with rare excep- 
tions fundamental problems for every age; and, whatever may be 
thought of the positions maintained, the discus.sions are hardly 
ever feeble or trivial. Regarded simply as mirroring the past, 
few, if any, remains of Christian antiquity present us with so vivid 
a picture of the working of men’s minds under the influence of 
the new leaven which had entered into the world” (F. J. A. Hort, 
Clem, Recog,, p. xiv). Recent criticism builds on the principle, 
which emerges alike from the external and internal evidence that 
both writings used a common basis or parent document. Toward 
the determination of its nature, origin and antecedents, a number 
of important contributions have been made, beginning with the 
pioneer works of F. J. A. Hort and Dr. Hans Waltz; but there is 
as yet no general agreement on many points. The Clementines 
arc still a major problem in early Christian literature. 

External Evidence^ — ^Whether Origen refers to the Clemen- 
tine writings is a moot question, but Eusebius of Caesarea dearly 
mentions them in his EccL Hist, iii, 38: “Certain men have quite 
lately brought forward as written by him (Clement) other verbose 
and lengthy writings, containing dialogues of Peter, forsooth, and 
Apion, whereof not the slightest mention is to be found among the 
ancients, for they do not even preserve in purity the stamp of the 
Apostolic orthodoxy.” Apion, the Alexandrine grammarian and 
foe of Judaism, whose criticLsm was answered by Josephus, ap- 
pears in this character both in Homilies and Recognitions^ though 
mainly in the former (iv, 6-vii, 5). Thus Eusebius implies (1) a 
spurious Clementine work containing matter found also in our 
Homilies at any rate; and (i) its quite recent origin. Next we 
note that an extract in the Philocalia of Origen is introduced as 
follows: “Yea, and Clement the Roman, a disciple of Peter the 
Apostle, after using words in harmony with these on the present 
problem, in conversation with his father at Laodicea in the Cir- 
cuits, speaks a very necessary word touching this matter” (astro- 
logical divination). The extract answers to Recognitions, x, 10-13, 
but it is absent from our Homilies, Here we observe that ( i ) the 
extract agrees this time with Recognitions, not with Homilies; 
(2) its framework is that of the Clementine romance found in 
both; (3) the tenth and last book of Recognitiotis is here parallel 
to book xiv of a work called Circuits (Periodoi), This last ix)int 
leads on naturally to the witness of Epiphanius (c, 375), who, 
speaking of Ebionites or Judaizing Christians of various sorts, and 
particularly the Essene type, says (Haer, xxx, 15) that “they use 
certain other books likewise, to wit, the so-called Circuits of 
Peter, which were written by the hand of Clement. ... In the 
Circuits, then, they adapted the whole to their own views, repre- 
senting Peter falsely in many ways, as that he was daily baptized 
for the sake of purification, as these also do; and they say that he 
likewise abstained from animal food and meat, as they themselves 
also do.” Now all :hc points here noted in the Circuits can be 
traced in our Homilies and Recoginitions, though toned down in 
different degrees. The witness of the Arianizing Opus Imper- 
fectum in Matthaeum (c. 400) is in general similar. Its usual 
form of citation is “Peter in Clement” (apud Clementem), and 
points to “Clement” as a brief title for the Clementine Periodoi. 

It has been needful to cite so much of the evidence proving 
that our Homilies and RecogrdHons are both recensions of a com- 
mon basis,at first known as the Circuits of Peter and later by titles 
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connecting it rather with Qement, its ostensible author, because 
it affords data also for the historical problems touching (a) the 
contents and origin of the primary Clementine work, and (d) the 
conditions under which our extant recensions of it arose. 

(a) The Circuits of Peter, as defined on the one hand by the 
epistle of Clement to James originally prefixed to it and by patris- 
tic evidence, and on the other by the common element in our 
Homilies and Recognitions, may be conceived as follows. It con- 
tained accounts of Peter's teachings and discussions at various 
points on a route beginning at Caesarea, and extending north- 
ward along the coast lands of Syria as far as Antioch. During 
this tour he meets with persons of typically erroneous view's, 
which it was presumably the aim of the work to refute in the 
interests of true Christianity, conceived as the final form of divine 
revelation — a revelation given through true prophecy embodied in 
a succession of persons, the chief of whom were Moses and the 
prophet whom Moses foretold, Jesus the Christ. The prime ex- 
ponent of the spurious religion is Simon Magus. A second pro- 
tagonist of error, this time of Gentile philosophic criticism directed 
against fundamental Judaism, is Apion, the notorious anti-Jewish 
Alexandrine grammarian of Peter’s day ; while the role of upholder 
of astrological fatalism (Genesis) is played by Faustus, father of 
Clement, with whom Peter and Clement debate at Laodicea. 
Finally, all this is already embedded in a setting determined by 
the romance of Clement and his lost relatives, “recognition” of 
whom forms the denouement of the story. 

There is no reason to doubt that such, roughly speaking, were 
the contents of the Clementine work to which Eusebius alludes 
slightingly, in connection with that section of it which had to his 
eye least verisimilitude, viz., the dialogues between Peter and 
Apion. Now Eusebius believed the work to have been of recent 
and suspicious origin. The opinion of Eusebius and the prevailing 
doctrinal tone — ^in part gnostic — of the contents, as known to us, 
point to a date not much later than the first quarter of the third 
century. The standpoint is that of the peculiar Judaizing Chris- 
tianity due to persistence among Christians of the tendencies 
known among pre-Christian Jews as Essene. The Essencs, while 
clinging to what they held to be original Mosaism, yet conceived 
and practised their ancestral faith in ways which show'ed distinct 
traces of syncretism, or the operation of inlluences foreign to 
Judaism proper. They thus occupied an ambiguous position on 
the borders of Judaism. Similarly Christian Essenism was syn- 
creiist in spirit, as we sec from its best-known representatives, 
the Elchasaites, of w'hom we first hear about 220, when a certain 
Alcibiades of Apamca in Syria (about 60 mi. south of Antioch) 
brought to Rome the Book of Helxai — the manifesto of their dis- 
tinctive message (llippoL, Philos, ix, 13) — and again some 20 
years later, when Origen refers to one of their leaders as having 
lately arrived at Caesarea (Euseb. vi, 38). 

The Periodoi or Circuits must not be thought of as strictly EI- 
chasaitc, since it knew no baptism distinct from the ordinary 
Christian one. It seems rather to represent a later and modified 
Essene Christianity, already half Catholic, such as would suit a 
date after 250, in keeping with Eusebius’ evidence. Confirmation 
of such a date is afforded by the .silence of the Syrian Didascalia, 
itself perhaps dating from about 220, as to any visit of Simon 
Magus of Caesarea, in contrast to the reference in its later form, 
the Apostolical Constitutions (c. 350-400), which i.s plainly col- 
oured (vi, 9) by the Clementine story. On the other hand, the 
Didascalia seems to have been evoked partly by Judaizing propa- 
ganda in north Syria. If, then, it helps to date the Periodoi as 
after 220, it may also suggest as place of origin one of the large 
cities lying south of Antioch, say Laodicea (itself on the coast 
about 30 mi. from Apamea), where the Clementine story reaches 
its climax. The intimacy of local knowledge touching this region 
implied in the narrative common to Homilies and Recognitions is 
notable, and tells against an origin for the Periodoi outside Syria 
(e.g,, in Rome, as Han.s Waitz and A. Hamack hold, but J. B. 
Lightfoot disproves, Clem, i, 55 f-. cf. Hort, p. 131). Fur- 

ther, though the curtain even in it fell on Peter at Antioch itself 
(our one complete ms, of the Homilies is proved by the Epitome, 
based on the HotnUies, to be here abridged), the interest of the 
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Story culminates at Laodicea. 

If we assume, then, that the common source of our extant 
Clementines arose in Syria, perhaps, c, 230, had it also a written 
source or sources which we can trace? Most recent scholars be~ 
lieve that the common source (Grundschrift) was itself a com- 
pilation, the chief elements of which were the “Preachings (Kery- 
mata) of Peter,” the Actus VerceUenses, an Apologia Judaica and 
a pagan romance. The first source at least seems implied by the 
epistle of Peter to James and its appended adjuration, prefixed in 
our mss. to the Homilies along with the Epistle of Clement to 
James, Thus the later work aimed at superseding the earlier, 
much as Photius suggests (see above). It was, then, to these 
“Preachings of Peter” that the most Ebionite features, and espe- 
cially the anti-Pauline allusions under the guise of Simon still in- 
hering in the Periodoi (as implied by Homilies in particular), 
originally belonged. The fact, however, that these were not more 
completely suppressed in the later work, proves that it, too, arose 
in circles of kindred, though largely modified, Judaeo-Christian 
sentiment (cf. Homilies, vii, e.g,, ch. 8). The differences of stand- 
point may be due not only to lapse of time, and the emergence of 
new problems on the horizon of Syrian Christianity generally, 
but also to change in locality and in the degree of Greek culture 
represented by the two works. The “Preachings of Peter” may be 
as early as the first third of the second century. 

If the home of the Periodoi was the region of the Syriavi 
Laodicea, we can readily explain most of its characteristics. 
Photius refers to the “excellences of its language and its learn- 
ing”; while WaiU describes the aim and spirit of its contents a.«; 
those of an apology for Christianity against heresy and paganism, 
in the widest sense of the word, written in order to win over both 
Jews (cf. Recognitions, i, 53-70) and pagans, but mainly the 
latter. In particular it had in view persons of culture, a.s mo-i 
apt to be swayed by the philosophical tendencies in the sphere ot 
religion prevalent in that age, the age of nco-Platonism. It ^vab 
in fact designed for propaganda among religious seekers in a time 
of singular religious restlessness and varied inquiry, and. above 
all, for use by catechumens (cf, Ep, Clem, 2, 13) in the earlier 
stages of their preparation for Christian baptism. To such its ro- 
mantic setting would be specially adapted, as falling in with ilie 
literary habits and tastes of the period; while its doctrinal peculi- 
arities would least give offence in a work of the aim and character 
just described. 

(fi) That the Periodoi was a longer work than either our 
Homilies or Recognitions is practically certain; and its mere bulk 
may well, as Hort suggests, have been a chief cause of the chanije.N 
of form. Yet Homilies and Recognitions arc abridgements made 
on different principles and convey rather different impressions 
their readers. The Homilies care most for doctrine, especially 
philosophical doctrine, and seem to transpose very freely for doc- 
trinal purposes; the Recognitions care most for the story, a?? a 
means of religious edification, and have preserved the general 
framework much more nearly. They arose in different circles 
indeed, save the compiler of the text r^resented by the Syraic 
ms. of AJ>. 411 (who gives a selection of discourses from the 
Homilies after Recognitions, iii), not a single ancient writer 
shows a knowledge of both books in any form. Homilies was a 
sort of second edition, made largely in the spirit of its origintd 
and perhaps in much the same locality. The Recognitions, in both 
recensions, as is shown by the fact that it was read in the original 
with general admiration not only by Rufinus but also by others m 
the west, was more Catholic in tone. 

The recensions of the two works, as we know them, were mos 
probably made in Syria in the second half of the fourth ] 
and they were used in part at least in this period to serve the 1 - 
terests of Aryan propaganda. 

The Clementine literature throws light upon a yeiy j 
phase of Christian development, that of Judaco-Christiamty- 
proves that it embraced more intermediate types, toween 
proper and Catholicism, than has generally been reali^; Incioe • - 
too, its successive forms illustrate many matters of not- : 

among Syrian Christians generally in the 3rd and 4th centun -» 
ably their apologetic and catechetical needs and , “ilrame. 
romance to which it owed much of its popular appeal, 
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through the medium of Rufinus’ Latin, the parent of the late mediae^ 
val legend of Faust, and so the ancestor of a famous type in modem 
literature. 

Kut the Clementine literature no longer has the great doctrinal 
H^nificance once attached to it by the Tubingen school. It stiU 
oilers us, however, a fullness of instructive entertainment, as E. 
SchwarU observes, and is certainly more interesting than what many 
niodcrn scholars have written about it. 

BinLiocRAPHY. — ^F. J. A. Hort, Clementine Recognitions (iqoi); 
Ihiiis Waitz, “Die Pseudoclemcntincn,” Texte und Vntersuchungen 
Gesch, der altchr. Uteratur, new series, vol. x, no. 4; A. Harnack, 
Chronologie der altchr. Uteratur, ii, 518 ei seq. (1004); J. Chapman, 
•‘On the Date of the Clementines,” Zeitschrijt fur neu-iestamentUche 
W'iasenschaftt ix (1908) ; C. Schmidt, “Studien zu den Pseudo-Clemen- 
linen,” Texte und Vntersuchungen zur Gesch. der altchr. Uteratur, 
new .series, vol. xlvi, no. i (igsq); O. Cullman, Le firohl^me litUraire 
ft historique du roman pseudo-cUmentin (1930) ; E. Schwartz, “Un- 
^eitcemiisse Beobactungen zu den Clementinen,” Zeitschrift fur neti- 
ieitamentUche Wissenschaft, xxxi (1932). (M. R. P. M.) 

CLEMENT OF ALEXANDRIA {Clemens Alexmdrmus) 
was probably born about a.d. 150 of heathen parents in Athens. 
The earliest writer after himself who gives us any information 
with regard to him is Eusebius (d. 370). The only points on which 
hi^ works now extant inform us are his date and his instructors. 
In Ihe Stromateis (“Miscellanies”), while attempting to show that 
the Jewish scriptures were older than any writings of the Greeks, 
hr invariably brings down his dates to the death of Commodus 
(]02), a circumstance which at once suggests that he wrote in the 
rrigii of the emperor Severus, from 193 to 211 (see Strom, lib. 

i rap. xxi. 140). We know nothing of his conversion except that 

ii uccurred, for his writings show a singularly minute acquaintance 
with the ceremonies of pagan religion, and there are indications 
th:it he himself had been initiated into some of the mysteries 
(Prolrept. cap. ii. sec. 14). He attained the position of pres- 
byter in the church of Alexandria (Eus. H.E. vi. ii, and Jerome, 
/)( Vir. III. 38), and became perhaps the assistant, and certainly 
the successor of Pantaenus in the catechetical school of that 
plnrc. Among his pupils were Origen (Eus. H.E. vi. 7) and Alex- 
ancic r. bishop of Jerusalem (Eus. H.E. vi. 14). How long he con- 
lisiunl in Alexandria, and when and w^here he died, arc all matters 
01 pure conjecture. 

Clement occupies a profoundly interesting position in the his- 
tory of (’’hristianity. He is the first to bring all the culture of the 
(ircL'ks und all the speculations of the Christian heretics to bear 
oi> the exposition of Christian truth. The list of Greek authors 
fnmi whom he quoted occupies upwards of 14 of the 4to. pages in 
l abriciu-s's Bibliotheca Graeca. He is at home alike in the epic 
and the lyric, the tragic and the comic poets, his knowledge of 
ihi* prose writers is very extensive, and he made a special study 
ot Die philosophers. Equally minute is his knowledge of the sys- 
of the Christian heretics; and it is plain that he not merely 
riad hut thought deeply on the questions which the civilization 
of th(* Greeks and the various writings of poets, philosophers and 
htTotics raised. It was, however, in the Scriptures, which he held 
contained the revelation of God’s wisdom to men, that he was 
most deeply read, yet, notwithstanding the great biblical knowl- 
eclKc evidenced by his works, the modern theologian is disap- 
pointed to find in them very little of what he deems distinctively 
Christian. In fact Clement regarded Christianity as a philosophy. 
The ancient philosophers sought through their philosophy to attain 
to a nobler and holier life, and this also was the aim of Christ!- 
aiiily. The difference between the two, in Clement’s judgment, 
that the Greek philosophers had only glimpses of the truth, 
that they attained only to fragments of the truth, while Christi- 
aniiy revealed in Christ the absolute and perfect truth. All the 
stages of the world’s history were therefore preparations leading 
to this full revelation, and God’s care was not confined to the 
Hebrews alone. The worship of the heavenly bo^es, for instance, 
Was given to man at an early stage that he might rise from a 
contemplation of these sublime objects to the worship of the 
Creator. Greek philosophy in particular was the preparation of 
1^0 Greeks for Christ. It was the schoolmaster or pedagogue to 
them to Christ. Clement varies in his statement how Plato 
his wisdom or his fragments of the Reason; sometimes he 
Ihinks that they came direct from God, like all good things, 
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but he is also fond of maintaining that many of Plato’s best 
thoughts were borrowed from the Hebrew prophets; and he makes 
the same statement in regard to the wisdom of the other philo- 
sophers. But however this may be, Christ was the end to which all 
that was true in philosophies pointed. Christ himself was the 
Logos, the Reason. God the Father was ineffable. The Son alone 
can manifest Him fully. He is the Reason that pervades the 
universe, that brings out all goodness, that guides all good men. 

It was through possessing somewhat of this Reason that the 
philosophers attained to any truth and goodness; but in Chris- 
tians he dwells more fully and guides them through all the per- 
plexities of life. Photius, probably on a careless reading of Clem< 
ent, argued that he could not have believed in a real incarnation. 
But the words of Clement are quite precise and their meaning 
indisputable. The real difficulty attaches not to the Second Per- 
son, but to the First. The Father in Clement's mind becomes the 
Absolute of the philosophers, not the Father of the Gospel at all. 
He believed in a personal Son of God who was the Reason and 
Wisdom of God; and he believed that this Son of God really 
became incarnate though he speaks of him almost invariably as 
the Word, and attaches little value to his human nature. The 
object of his incarnation and death was to free man from sin, 
to lead him into the path of wisdom, and thus in the end elevate 
him to the position of a god. But man’s salvation was to be 
gradual. It began with faith, passed from that to love, and 
ended in full and complete knowledge. There could be no faith 
without knowledge; but the knowledge is imperfect, and the Chris- 
tian has to do many things in simple obedience without knowing 
the reason. He has to move upwards continually until he at length 
does nothing that is evil and knows fully the reason and object 
of what he does. He thus becomes the true Gnostic, but he can 
become the true Gnostic only by contemplation and by the prac- 
tice of what is right. He has to free himself from the power of 
passion; he has to give up all thoughts of pleasure; he must prefer 
goodness in the midst of torture to evil with unlimited pleasure; 
he must resist the temptations of the bpdy, keeping it under 
strict control, and with the eye of the soul undinuned by corporeal 
wants and impulses, contemplate God the supreme good, and live 
a life according to reason. In other words, he must strive after 
likeness to God as he reveals himself in his Reason or in Christ. 
Clement thus looks entirely at the enlightened moral elevation to 
which Christianity raises man. He believed that Christ instructed 
men before he came into the world, and he therefore viewed 
heathenism with kindly eye. He was also favourable to the pur- 
suit of all kinds of knowledge. All enlightenment tended to lead 
up to the truths of Christianity, and hence knowledge of every 
kind not evil was its handmaid. Clement had at the same time 
a strong belief in evolution or development. The world went 
through various stages in preparation for Christianity. The man 
goes through various stages before he can reach Christian p>er- 
fection. And Clement conceived that this development took place 
not merely in this life, but in the future through successive grades. 
The Jew and the heathen had the gospel preached to .them in the 
world below by Christ and His apostles, and Christians will have 
to pass through processes of purification and trial after death 
before they reach knowledge and perfect bliss. 

Eusebius and Jerome give lists of the works which Clement 
left behind him. (i) IIp^s ^EKKquas X670S 6 irpoTpevTiKds, 
A Hortatory Address to the Greeks; (2) ‘0 Uaidaytaydg; The 
Tutor in three books; (3) SrpcapLareis (“patchwork”), or Mis- 
cellanies, in S books; (4) Tls 6 otafdptevos v\obaiot, Who is 
the rich man that is saved? (5) TiroruTrcoaeis, Adumbrations 
or Outlines in 8 books; treatises on (6) The Passover, (7) Fasting, 
(8) Slander, (9) Patience, “for the newly baptised”; and (ro) 
On the Rule of the Church, “for those who Judaise.” Of these 
the first four have come down to us complete or nearly so. The 
Address to the Greeks contains an attack on the crudities and 
immoralities in the stories told of heathen deities, with an 
argument that the great thinkers and poets of Greece had recog- 
nized the unit and spirituality of the divine Being, and that 
fuller light had been revealed through the Hebrew prophets. In 
the Paedogogus, he explains how before the incamatioa Christ 
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was ^adually leading mankind to the Truth, and then explains 
how the Christian following the Logic or Reason ought to be- 
have in the various circumstances of life. The contents of the 
Miscellanies, as the title indicates are very varied. Sometimes 
they discuss chronology, sometimes philosophy, sometimes poetry; 
but one object runs through all, to show what the true Christian 
Gnostic is, and what is his relation to philosophy. The tract 
Who is the rich man that is saved? is an admirable exposition 
of Mark x. 17-31. Clement argues that wealth, if rightly used, 
is not unchristian. Of the remaining books mentioned by Eusebius, 
we know that the Adumbrations was a short commentary on all 
the books of Scripture, including some apocryphal books; and 
we have two fragments of the book on the Passover. Of the others 
nothing is known. We have also fragments of two treatises, on 
Providence and on the Soul, not named by Eusebius. 

Bibliography. — C. Bigg, Christian Platonists of Alexandria (1886, 
1913); F. J. A. Hort, Six Lectures on the Ante-Nicene Fathers 
(1895) ; E. de Faye, Clement d*Alexandrie (1898) ; J. Patrick, Clement 
of Alexandria (1914). W. R. Inge, “Alexandrian Theology,” in J. 
Hastings, Encyclopaedia of Religion and Ethics (1908), gives an 
excellent summary account of the Alexandrine School. The standard 
edition of the collected works is O. Stahlin, Clemens Alexandrinus 
(Leipzig, 1905). We have a valuable separate edition of Miscellanies, 
bk. vii., cd. F. J. A. Hort and J. B. Mayor (1902), and of the tract 
on Wealth by P. M. Barnard, Texts and Studies, vol. 2 (Cambridge, 
i8q7). See also B. F. Westcott, “Clement of Alexandria” Murrays 
Dictionary of Christian Biography (1911). 

CLEBfENTS, FREDERIC EDWARD (1874-1945), 
American plant oecologist, was bom in Lincoln, Neb., Sept. 16, 
1874. He graduated in 1894 University of Nebraska from 

which in 1898 he received the degree of doctor of philosophy. 
From 1894 to 1906 he was instructor and associate professor of 
botany and in 1906-07 he was prof essor of plant physiology, at the 
University of Nebraska. He was professor of botany and head of 
the botanical department in the University of Minnesota from 1907 
to 1917 when he was made associate in charge of oecological re- 
search in the Carnegie Institution of Wa.shington. He conducted 
extensive investigations in oecology, palaeo-oecology, experimental 
evolution and climatology. Among his published works are: The 
Phytogeography of Nebraska, with Roscoe Pound (1898, 2nd ed., 
1900); Development and Structure of Vegetation (1904); /?e- 
search Methods in Ecology (1906) ; Plant Physiology and Ecology 
(1907); Minnesota Mushrooms (1910); Rocky Mountain Flow- 
ers, with Edith Clements (1913), Plant Succession ( 1916); Plant 
Indicators (1920); The Phylogenetic Method in Taxonomy, with 
H. M. Hall (1923) ; Plant Succession and Indicators (1927); and 
Flower Families and Ancestors (1927). 

CLEOBULUS, one of the Seven Sages of Greece, a native 
and tyrant of Lindus in Rhodes. He was distinguished for his 
strength and his handsome person, for the wisdom of his sayings, 
the acuteness of his riddles, and the beauty of his lyric poetry. 
Diogenes Laertius quotes a letter in which Cleobulus invites 
Solon to take refuge with him against Peisistratus; and this would 
imply that he was alive in 560 b.c. He is said to have held ad- 
vanced views as to female education, and he was the father of 
the wise Cleobuline, whose riddles were not less famous than 
his own (Diogenes Laertius, i. 89-93). 

See F. G. Mullach, Fragmenta Philosophorum Graecorum, i. 

CLEOMENES, the name of three Spartan kings of the Agiad 
line (KXco/i^pi/s). 

Cleomenes 1. was the son of Anaxandridas, whom he succeeded 
about 520 B.c. His chief exploit was his crushing victory near 
Tir3ms over the Argives, some 6,000 of whom he burned to death 
in a sacred grove to which they had fled for refuge (Herodotus 
vi. 76-82). This secured for Sparta the undisputed hegemony of 
the Peloponnese. Cleomenes’ interposition in the politics of cen- 
tral Greece was less successful. In 510 he marched to Athens with a 
Spartan force to aid in expelling the peisistratidae, and subse- 
quently returned to support the oligarchical party, led by Isa- 
goras, against Cleisthenes (q.v.). He expelled 700 families and 
transferred the government from the council to 300 of the oli- 
garchs, but being blockaded in the Acropolis was forced to capit- 
ulate. On his return home he collected a large force, with the 
intention of making laagoras despot of Athens, but the opposition 


of the Corinthian allies, and of his colleague, Demaratus, caused 
the expedition to break up after reaching Eleusis (Herod, v. 64-76- 
Aristotle, Ath. Pol. 19, 20). In 491 he went to Aegina to punish 
the island for its submission to Darius, but the intrigues of his 
colleague once again rendered his mission abortive. In revenge 
Cleomenes accused Demaratus of illegitimacy and secured his 
deposition in favour of Leotychides (Herod, vi. 50-73). But when 
it was discovered that he bad bribed the Delphian priestess to 
substantiate his charge he was himself obliged to flee; he went 
flrst to Thessaly and then to Arcadia, where he attempted to 
foment an anti-Spartan rising. About 488 b.c. he was recalled, but 
shortly afterwards, in a fit of madness, he committed suicide 
(Herod, vi. 74, 75). Cleomenes seems to have received scant 
justice at the hands of Herodotus or his informants, and Pausanias 
(iii. 3, 4) does little more than condense Herodotus’ narrative. 
In spite of some failures, largely due to Demaratus’ jealousy, 
Cleomenes strengthened Sparta in the position, won during his 
father’s reign, of champion and leader of the Hellenic race; it 
was to him, for example, that the Ionian cities of Asia Minor first 
applied for aid in their revolt against Persia (Herod, v. 49-51). 

The chief ancient authority is Herodotus (v. and vi.). See E. M. 
Walker, Cambridge Ancient History, vol. iv., ch. vi., S i, 4, s, ami 
ch. viii., 6 8 ). For chronology see J. Wells, Journal of Hellenic 
Studies (1Q05), p. 193 ff., who assigns the Argive expedition to tie 
outset of the reign, whereas nearly all historians have dated it in 
about 495 B.C. 

Cleomenes H. was the son of Cleombrotus I., brother and 
successor of Agesipolis II. Nothing is recorded of his reign save 
the fact that it lasted for nearly 61 years (370-309 b.c.). 

Cleomenes III., the son and successor of Leonidas II.. reigned 
about 235-219 B.c. He made a determined attempt to reform the 
social condition of Sparta along the lines laid down by Agis IV., 
whose widow, Agiatis, he married; at the same time he aimed at 
restoring Sparta’s hegemony in the Peloponnese. After twice 
defeating the forces of the Achaean league in Arcadia, near Mount 
Lycaeum and at Leuctra, he strengthened his position by assa.ssi- 
nating four of the ephors, abolishing the ephorate, which had 
usurped the supreme power, and banishing some 80 of the lead- 
ing oligarchs. The authority of the council was also curtailed, 
and a new board of magistrates, the patronomi, became the chief 
officers of state. He appointed his own brother, Eucleidas. as his 
colleague in succession to the Eurypontid Archidamus, who had 
been murdered. His social reforms included a redistribution of 
land, the remission of debts, the restoration of the old system of 
training hytayii and the admission of picked perioeci (q.v.) into 
the citizen body. As a general Cleomenes did much to revive 
Sparta’s old prestige. He defeated the Achaeans at Dymc, made 
himself master of Argos, and was eventually joined by Corinth, 
Phlius, Epidaurus and other cities. But Aratus, whose jealousy 
could not brook to see a Spartan at the head of the Achaean league, 
called in Antigonus Doson, of Macedonia, and Cleomenes, after 
conducting successful expeditions to Megalopolis and Argos, was 
finally defeated at Sellasia, to the north of Sparta, in 222 or 221 
B.C. He took refuge at Alexandria with Ptolemy Euergetes, but 
was arrested by his successor, Ptolemy Philopator, on a charge of 
conspiracy. Escaping from prison he tried to raise a revolt, but 
the attempt failed, and to avoid capture he put an end to his life- 
Both as general and as politician Cleomenes was one of Sparta s 
greatest men, and with him perished her last hope of recovering 
her ancient supremacy in Greece. 

See Polybius ii. 45-70, v. viii. x ; 

35-46; Philopoemen, 5, 6; Pausanias iL 
iv. cc. 10, 15. 

CLEON (d. 4aa b c.), Athenian poUUdan during the 
poimesian War, was the son of Cleaenetus, from whom no 
herited a tannery. He was the first prominent 
the commercial class in Athenian politics. He came into n 
first as an opponent of Pericles, and in his opposition 
curiously found himself acting in concert with the ariwr » 
who equally hated and feared Pericles. In 430, whw tn 
was devastated by the plague, Cleon headed the ®PP?*J^!®® of 
Periclean regime. Pericles was accused of 
public money, with the result that he was actually found 


Plutarch, Cleomenes; 
9; Holm. 
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though he was re-dected in 429. The death of Pericles (429) left 
the held clear for Cleon. Hitherto he had only been a vigorous 
opposition speaker, a critic wd accuser of state officials. He now 
came forward as the champion and leader of the democracy, and, 
was for some years undoubtedly the foremost man in Athens. 
He was gifted with natural eloquence and a powerful voice, 
and knew how to work upon the feelings of the people. He be- 
came the leader of the war party in opposition to Nicias and the 
moderates, who favoured a cautious strategy and an early peace. 

In 427 when Mytilene, which had revolted, fell, Cleon pro- 
posed that all its citizens should be put to death, and the women 
and children enslaved. His policy was to hold down the empire, 
now a “tyranny,” by naked force. His decree was passed, but 
rescinded nezt day, in time to save Mytilene. 

In 425 he, when the Spartans were blockaded in Sphacteria, 
brought about the rejection of the terms offered by Sparta, and 
in the hope of securing a peace which should restore Athens’ land- 
empire. He then reached the summit of his fame by capturing 
the Spartans on the island (see Pylos). Much of the credit of 
this success, the most notable which the Athenians won during 
the Archidamian War, was due to the military skill of his colleague 
Demosthenes; but it was due to Cleon’s determination that the 
Ecclesia sent out the additional force which was needed. About 
this time Cleon doubled the tribute of the allies (see Delian 
L£A(iU£) and raised the pay of the Athenian jurors from two 
to three obols (SchoL Ar. Wasps 88). In 422, after the close of 
the armistice, Cleon, who was eager to continue the war, went 
to recover Thrace from Brasidas, but, after capturing several 
cities, was taken by surprise at Amphipolis, defeated and killed. 
With his death, the peace party at Athens gained power, and the 
Peace of Nicias was concluded. (See Peloponnesian War). 

Cleon is represented by Aristophanes and Thucydides in an 
extremely unfavouKble light. But neither can be considered an 
unprejudiced witness. Aristophanes was not only opposed to 
Cleon's political programme, but bore him a personal grudge, 
having been prosecuted by the demagogue after the production of 
his Babylonians. Moreover, his treatment of Socrates should 
put us on our guard against accepting his evidence against Cleon. 
Thucydides had been exiled by a decree proposed by Cleon after 
the loss of Amphipolis. 

Bibliography. — For the literature on Cleon see C. F. Hermann, 
lehrbuch der griechischen Antiquiidten, i. pt. 2 (6th ed. by V. 
Thuiriser, 1892), p. 709, and G. Busolt, Griechische Gesckickie, iii. 
pt. 2 (1004), p. 988, note 3. Authorities: — (a) Favourable to Cleon: 
G. (irole, Hist, of Greece, c. 50, 54; J. B. Bury, Hist, of Greece i. 
(1002). (6) Unfavourable: C. Thirlwall, Hist, of Greece, c. 21; E. 
Curtius, Hist, of Greece (Eng. tr, iii. p. 112) ; H. Delbriick, Die 
Strategic des Perikles (1890) ; £. Meyer, Forsekungen sur alien 
Ceschickte, ii. p. 333 (Halle, 1899). The balance between the two 
mreme views is fairb' held by J. Beloch, Die attiseke PoUtik seit 
Perikles (Leipzig, 2884), and Gritekiseke Gesckickie, i. p. 537; and 
by A. Holm, Hist, of Greece, ii. (Eng. tr.), c. 23, with the notes. See 
also A. B. West and D. B. Mcritt, “Cleon’s AmphipoliUn Campaign” 
{American Journal of Arckaeohgy zzix. 2925). 

CLEOPATRA9 ^ tegular name of the queens of Egypt, in 
the Ptolemaic dynasty after Cleopatra, daughter of the Seleucid 
Antiochus the Great, wife of Ptolemy V., Epijffianes. The best- 
known was the daughter of Ptolemy XI, Auletes, bom 6g (or 
68) B.C. At the age of 17 she became queen of Egypt jointly with 
her younger brother Ptolemy Dionysus, whose wife, in accordance 
^th Egyptian custom, she was to become. A few years later, 
deprived of all royal authority, she withdrew into Syria, and pre- 
pared to recover her rights by force of arms. At this junctuie 
Julius Caesar followed Pompey into Egypt. The personal fasci- 
piUions of Cleopatra induced him to undertake a war on her behalf, 
® which Ptolemy lost his life, and she was replaced on the throne 
^th a younger brother, of whom, however, she soon rid herwlf by 
poison. In Rome she lived openly with Caesar as his mistress, 
'®til his assassination, when, aware of her unpopularity, she 
‘ciumed to Egypt. Subsequently she became the ally and mistress 
Mark Antony (see Antonius). Their connection was highly 
^^Popular at Rome, and Octavian (see Augustus) declared war 
them and defeated them at Actium (31 b.c.). Cleopatra 
^•^ped to Alexandria, where Antony joined her. Having no pros- 
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pect of ultimate success, she accepted Octavian’s proposal that 
she should assassinate Antony, and enticed him to join her in a 
mausoleum which she had built in order that “they might die 
together.” Antony committed suicide, in the mistaken belief that 
she had already done so. Octavian refused to yield to the charms 
of Cleopatra, who put an end to her life by applying an asp to her 
bosom, according to the common tradition, on Aug. 29, 30 b.c. 
With her ended the dynasty of the Ptolemies, and Egypt was 
made a Roman province. Cleopatra had three children by Antony, 
and by Julius (^esar, it is said, a son, Caesarion, who was put to 
death by Octavian. 

For the history of Cleopatra see Antonius; Caesar, Gaius Julius; 
IhOLEiiCiES. The life of Antony by Plutarch is our main authority ; it 
is upon this that Shakespeare’s Antony and Cleopatra is based. Her 
life is the subject of monographs by Stahr (1879, apologia), and 
H. Houssaye, Aspasie, CUopdtre, etc. (2879). 

CLEOPATRA’S NEEDLES, the name popularly given to 
the two Egyptian obelisks presented to the British and American 
people respectively, and now standing on the Thames Embank- 
ment in London and in the Central Park of New York city. 
Originally set up by Thotmes or Tethmosis III. at Heliopolis 
about 1500 B.C., they were removed by Caesar Augustus to adorn 
the Cacsarcum at Alexandria about 14 b.c. and there remained 
until removed (in each case by private munificence) to their pres- 
ent positions in 1878 and 1880. Both are of rose-red Syene granite, 
covered with hieroglyphical inscriptions, and are estimated to 
weigh some 200 tons. (See Obelisk.) 

CLEPSYDRA, the chronometer of the Greeks and Romans, 
which measured time by the flow of water (Gr. K>JkrrT€iv, to 
steal, and bSup, water). In its simplest form it was an earthen- 
ware globe of known capacity, pierced at the bottom with several 
small holes, through which the water escaped. It was employed to 
set a limit to speeches in courts of justice, hence the phrases 
aquam dare (Pliny, Ep. 6. 2. 7), to give the advocate speaking 
time, and aquam ^rdere (Quint. 11. 3. 52), to waste time. 

The clepsydra is said to have been known to the Egyptians. 
There was one in the Tower of the Winds at Athens; the turret 
on the south side of the tower is supposed to have contained the 
cistern which supplied the water. See classical dictionaries, x.v. 
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CLERESTORY, CLERESTOREY or CLEARSTORY, 

in architecture, any vrall of a room carried higher than the sur- 
rounding roofs so that windows can be pierced in it to light the 
room. In a large building, where interior walls are far from the 
outside of the building, some such method of lighting the central 
part becomes necessary, and the use of the clerestorey appears as 
early, at least, as the i8th dynasty in Egypt, under which the 
great hypostyle hall of the temple at Kamak was built. This had 
a central range of colunms, higher than those on either side, to 
allow clcrestoreys to be built of pierced stone slabs. In Roman 
architecture, many great halls were thus lighted, usually groined 
vaults over the central hall allowed of large semicircular windows 
being built above the side roofs; e.g., S. Maria degli Angeli, at 
Rome (the tepidarium of the Baths of Diocletian) and the basilica 
of Constantine, at Rome. Similarly, the walls under the side arches 
of S. Sophia at Constantinople, are clerestorey walls. It was, how- 
ever, in the Romanesque and Gothic churches of the middle ages, 
that the clerestorey idea received its most adequate expression. 
See p. 801 for illustrations of Clerestories. (See Byzantine and 
Romanesqtte Architecture ; Gothic Architecture.) 

CLERFAYT or CLAIRFAYT, FRANCOIS SEBAS- 
TIEN CHARLES JOSEPH DE CROIX, Count of (1733- 
1798), Austrian field marshal, entered the Austrian army in 1753. 
In the Seven Years* War he greatly distinguished himself, and in 
1787 took part in the Turkish war. In 1792 he received the com- 
mand of the Austrian contingent in the duke of Brunswick’s army, 
and at Croix-sous-Bois his corps inflicted a reverse on the French. 
In the Netherlands he opened the campaign of 1793 with the vic- 
tory of Aldenhoven and the relief of Maestricht, and on March 18 
brought about the complete defeat of Dumouriez at Neerwinden. 
His victorious career was checked by the reverse at Wattignies, 
and in 1794 he was unsuccessful in West Flanders against Piche- 
gru. Clerfayt succeeded the duke of Saxe-Coburg in the supreme 
command, but was quite unable to make head against the French, 
and had to recross the Rhine. In 1795, now field marshal, he 
commanded on the middle Rhine against Jourdan, whom he de- 
feated at Hdchst and Mainz. His action in concluding an armis- 
tice with the French not being approved by Thugut, he resigned 
the command, and became a member of the Aulic Council in 
Vienna. He died in 17 98. 

See von Vivenot, Thugut, Clerfayt, und Wurmser (Vienna, 1869). 

CLERGY, a collective term signifying strictly the body of 
“clerks,” i,e., men in holy orders (see Clerk) ; but extended in 
modem times so as to embrace all varieties of ordained Christian 
ministers, though in England the word “clergyman” is still 
mainly restricted to the clergy of the Established Church. In the 
Roman Catholic Church the word, which is the O.Fr. clergie, from 
Low Lat. clericatus, embraces the whole hierarchy of clerici, 
whether in holy or merely minor orders; it has also been loosely 
used to include the members of religious orders. The M.E. senses 
of “clerkship” and “learning” have long been obsolete. 

In distinction to the “clergy” we find the “laity” (Gr. Xa6j, 
people), the great body of “faithful people” which, in nearly 
every conception of the Christian Church, stands in relation to 
the clergy as a flock of sheep to its pastor. This distinction was of 
early growth, and developed during the middle ages into lively op- 
position (see Monasticism; Church History; Papacy; Inves- 
titure). The extreme claim of the great mediaeval popes, that 
the priest, as “ruler over spiritual things,” was as much superior 
to temporal rulers as the soul is to the body (see Innocent III.) 
led logically to the vast privileges and immunities enjoyed by the 
clergy, which consisted mainly in exemption from public burdens, 
both as regarded person and pocket, and in immunity from lay 
jurisdiction. This last privilege extended to matters both civil and 
criminal; though, as Bingham shows, it did not (always and every- 
where) prevail in cases of heinous crime (Origines Eccles, bk. v.). 

This subjection of the clergy only to courts disposed by esprit 
de corps to judge leniently led to the penalties for criminous 
clerks being much lighter than those to which laymen were ame- 
nable; and this in turn led to the survival in England, long after 
the Reformation, of the legal fiction of benefit of clergy, used to 
mitigate the harshness of the criminal law. 


CLERGY, BENEFIT OF, an obsolete but once very im, 
portant feature in English criminal law. Benefit of clergy began 
with the claim on the part of the ecclesiastical authorities in the 
1 2th century that every clericus should be exempt from the juris- 
diction of the temporal courts and be subject to the spiritual 
courts alone. The issue of the conflict was that the common law 
courts abandoned the extreme punishment of death assigned to 
some offences when the person convicted was a clericus, and the 
church was obliged to accept the compromise and let a secondary 
punishment be inflicted. The term “clerk” or clericus always in- 
eluded a large number of persons in what were called minor 
orders, and in 1350 the privilege was extended to secular as well 
as to religious clerks; and, finally, the test of being a clerk was 
the ability to read the opening words of verse 1 of Psalm li. 
hence generally known as the “neck-verse.” Even this require- 
ment was abolished in 1705. In 1487 it was enacted \hat every 
layman, when convicted of a clergyable felony, should be branded 
on the thumb, and disabled from claiming the benefit a second 
time. The privilege was extended to peers, even if they could 
not read, in 1547, and to women, partially in 1622 and fully in 
1692. The partial exemption claimed by the Church did not 
apply to the more atrocious crimes, and hence offences came to 
be divided into clergyable and unclergyable. According to the 
common practice in England of working out modem improve- 
ments, through antiquated forms, this exemption was made the 
means of mo^fying the severity of the criminal law. It became 
the practice to claim and be allowed the benefit of cleigy; and 
when it was the intention by statute to make a crime really punish- 
able with death, it was awarded “without benefit of clergy.” The 
benefit of clergy was abolished by a statute of 1827, but as this 
statute did not repeal that of 1547, under which peers were given 
the privilege, a further statute was passed in 1841 putting peers 
on the same footing as commons and clergy. 

For a full account of benefit of clergy see Pollock and Maitland, 
History of English Law; Stephen, History of the Criminal Law oj 
England; £. Friedberg, Corpus juris canomci {Leipzig, 1879-81). 

CLERGYMAN, an ordained minister of the Christian 
Church. In England the term is usually confined to the ministers 
of the established Church. Educational qualifications for this work 
vary with the different denominations, but the majority require 
at least two or three years of religious specialization beyond a four 
year college course, with a growing tendency towards higher stand- 
ards in general to meet the challenges of modern thought and 
inquiry. Good health, intellectual ability, moral integrity, a desire 
to serve, breadth of knowledge and understanding, spiritual con- 
viction, love of humanity and poise are some of the personal at- 
tributes necessary inasmuch as the clergyman serves variously as 
preacher, leader of worship, teacher, educator, pastor, social 
worker and executive. 

CLERGY RESERVES, in Canada. By the act of 179L 
establishing the provinces of Upper and Lower Canada, the 
British Government set apart one-eighth of all the crown lands 
for the support of “a Protestant clergyj* These reservations, 
after being for many years a stumbling-block to the economic 
development of the province, and the cause of much bitter polit- 
ical and ecclesiastical controversy, were scculari^d by the 
Canadian parliament in 1854, and the proceeds applied to other 
purposes, chiefly educational. Owing to the wording of the im- 
perial act, the amount set apart is often stated as one-seventh, 
and was sometimes claimed as such by the clergy. 

CLERK, SIR DUGALD (1854-1932), Scottish dvil en- 
gineer, was born at Glasgow on March 31, 1854. He was educatea 
at the West of Scotland Technical coUege and the Andersonian 
college. He invented the Clerk cycle gas engine in 1877, 
proving it in 1878 (see Internal Combustion Engines), 
became an authority on internal combustion engines. He also 
interested himself in motor engineering. During World War I ® 
became director of engineering research to the Admiralty, an 
until 1919 was a member of the advisory committee for aero- 
nautics to the Air Ministry, and also of the air inventions co - 
mittec. In 1908 he was elected F.R.S., and in 1917 knighted, 
works include The Gas and Oil Engine and many sdenlific papa 
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CLERK) in its original sense, as used in the civil law, one 
vho had taken religious orders of whatever rank, whether “holy” 
or “minor.” In English ecclesiastical law, a clerk was any one 
had been admitted to the ecclesiasticsil state, and had taken 
the tonsure. The application of the word in this sense gradually 
underwent a change, and “clerk” became more especially the term 
applied to those in minor orders, while those in “major” or “holy” 
orders were designated in full “clerks in holy orders.” After the 
Reformation the word “clerk” was still further extended to include 
laymen who performed duties in cathedrals, churches, etc., e.g,, 
the choirmcn, who were designated “lay clerks.” Of these lay 
clerks or choirmen there was always one whose duty it was to be 
constantly present at eveiy service, to sing or say the responses as 
the leader or representative of the laity. His duties were grad- 
ually enlarged to include the care of the church and precincts, 
assisting at baptisms, marriages, etc., and he thus became the pre- 
cursor of the later parish clerk. In a somewhat similar sense we 
find bible clerk, singing clerk, etc. The use of the word “clerk” to 
denote a person ordained to the ministry is now mainly legal 
From the fact that in mediaeval times learning was chiefly the 
province of the clergy, they were engaged in nearly all occupations 
rccpiiring knowledge of writing combined with some education 
and hence the word “clerk” came to its present indefinite signi- 
fication of a writer in the employment of some one else. Older 
and more specific use of the word is to be traced in clerk of the 
market, clerk of the petty hag, clerk of the peace, town clerk, etc. 

CLERKE) AGNES MARY (i842-igo7), English astrono- 
mer and scientific writer, was horn on Feb. 10, 1842, and died in 
London on Jan. 20, 1907. Her chief works were A Popular ffij- 
tory of Astronomy during the jgth Century (1885, 4th ed. 1902); 
The System of the Stars (1890, 2nd. ed. 1905); and Problems in 
Astrophysics O903). In 1903 she was elected an honorary mem- 
ber of the Royal Astronomical Society. 

CLERKENWELL (klarikcn-wel), a district on the north 
side of the City of London, England, within the metropolitan 
borough of Finsbury {q.v.}. It is so called from one of ^several 
wells or springs in this district, near which miracle plays were 
performed by the parish clerks of London. This well existed 
until the middle of the 19th century. Here was .situated a 
priory, founded in 1100, which grew to great wealth and fame 
as the principal in.stitution in England of the Knights Hospitallers 
of the Order of St. John of Jerusalem. Its gateway (1504), in 
Si. John’s Square, survived the suppression of the monasteries, 
and w:i.s the scene of Dr. Johnson s work in connection with the 
Gnitlrman^s Magazine, In modem times the gatehouse again 
became associated with the Order, and is the headquarters of 
the St. John’s Ambulance Association. An early English crypt 
remains beneath the neighbouring parish church of St. John, 
where the notorious deception of the “Cock Lane Ghost,” in 
which Johnson took great interest, wa.s exposed. Adjoining the 
priory was St. Mary’s Benedictine nunnery, St. James’s church 
(1792) marking the site. In the 17th century Clerkenwell be- 
came a fashionable place of residence. It has small watch-making 
and jeweller’s industries, which have been long established here. 

CLERMONT) a town of northern France, in the department 
of Oise, on the right bank of the Briche, 41 mi. N. of Paris on the 
Northern railway to Amiens. The town was probably founded 
during the time of the Norman invasions and was a military post 
during the middle ages. It was several times taken and retaken 
during the Hundred Years’ War, and the Wars of Religion. Popu- 
lation (1936) 5,943. The hill on which the town is built is sur- 
mounted by a keep of the 14th century, a relic of the once- 
famous fortress. The church dates from the i4tb to the i6th 
centuries. The hdtel-de-vUk, built by Kirig Charles IV., who was 
I'orn at Clermont in 1298, is the oldest in the north of France. 
I'lir Promenade du Ch&tcllier occupies the site of the old ramparts. 

Clermont was at one time the seat of a countship. the lords of 
"hii h were already powerful in the nth century. Raoul de Clcr- 
moni . constable of France, died at Acre in 1 191 » leaving a daughter 
''I'o brought Clermont to her husband, Louis, count of Blois and 
Chiirtres. Theobald, count of Blois and Clermont, died in 1218 
issue, and King Philip Augustus, having received the 


countship of Clermont from the collateral heirs of this lord, gave 
it to his son Philip Hurepel, whose daughter Jeanne, and bis 
widow, Mabaut, countess of Dammartin, next held the countship. 

It was united by St. Louis to the crown, and afterwards given 
by him (1269) to his son Robert, from whom sprang the house 
of Bourbon. In 1524 the countship of Clermont was confiscated 
from the constable de Bourbon, and later (1540) given to the 
duke of Orl^ns, to Catherine dc’ Medici (1562), to Eric, duke 
of Brunswick (1569), from whom it passed to his brother-in-law 
Charles of Lorraine (1596), and finally to Henry II., prince of 
Cond4 (i6ti). In 1641 it was again coniiscalcd from Louis de 
Bourbon, count of Soissons, then in 1696 sold to Louis Thomas 
Amadeus of Savoy, count of Soissons, in 1702 to Frangoisc de 
Brancas, princesse d’Harcourt, and in 1719 to Louis-Henry, prince 
of CondL From a branch of the old lords of Clermont were 
descended the lords of Nesle and Chantilly. 

CLERMONT-FERRAND) a city of central France, capital 
of the department of Puy-de-Dome, 113 m. W. of Lyons, on the 
P.L.M. railway. Pop. (1906) 44,113; (1936) 95,237- Clermont- 
Ferrand is situated on high ground on the western border of 
the fertile plain of Limagne. On the north, west and south it is 
surrounded by hills, with a background of mountains amongst 
which the Puy-de-D6me stands out prominently. A small river, 
the Tirctaine, borders the town on the north. Since 1731 it has 
been composed of the two towns of Clermont and Montferrand. 

Gergovia was the native centre in Auvergne but the Roman 
settlement known as Augustonemetum on the site of Clermont 
became so important as to be called later “The city of the 
Arvemi.” The present name is derived from Clarus Mons origi- 
nally applied only to the citadel, but used for the town as early as 
the 9th century. During the disintegration of the Roman empire 
Clermont suffered from capture and pillage. Its history during 
the middle ages chiefly records the struggles between its bishops 
and the counts of Auvergne, and between the citizens and their 
overlord the bi.shop. It was the scat of seven ecclesiastical coun- 
cils, held in the years 535, 549, 587, 1095, ttio, 1124 and 1130. 
In the council of 1095 Pope Urban II. proclaimed the first crusade. 
It figured in the wars against the English in the 14th and xsth 
centuries and in the religious wars of the i6th century. Les 
Grands Jours de Clermont (1665) was associated with the trial and 
execution of a member of the nobility who had tyrannized the 
district. Before the Revolution the town possessed the abbey of 
Saint Allyre, founded, it is said, in the 3rd century by St. Austre- 
monius (St. Stremoinc), the apostle of Auvergne and first bishop 
of Clermont, and the abbey of St. Andre, where the counts of 
Clermont were buried. The cathedral, a Gothic edifice, was begun 
in the Z3th century. The stained glass dates from the 13 th century. 
The church of Notre-Dame-du-Port is a typical example of the 
Romanesque style of Auvergne, dating chiefly from the iith and 
1 2th centuries. The exterior of the apse with its four radiating 
chapels, and its black and white decoration is the most interesting 
part. Among the old houses one, dating from the i6th century, 
was the birthplace of Blaise Pascal. Montferrand has several 
interesting houses of the 15th and i6th centuries, and a church of 
the 13th, 14th and 15th centuries. Clermont has several fine 
squares like the one erected by Bishop Jacques d’Amboise in 

1515. 

Clermont-Ferrand is the seat of a bishopric and a prefecture; it 
has tribunals of first instance and of commerce, a board of trade- 
arbitrators, and a chamber of commerce. It is a university town 
and has an important library, as well as the MusAe Lecoq (natural 
history and geology) and the Mus^e d*Art et d*Arch 6 ologte, The 
town manufactures semolina and other farinaceous foods, confec- 
tionery, preserved fruit and jams, chemicals and heavy rubber 
goods, cspiecially motor tires. Clothing is also important. Cler- 
mont is the chief market for the grain and other agricultural 
produce of Auvergne and Velay. Its waters are in local repute. 
On the bank of the Tirctaine there is a remarkable calcareous 
spring, the fountain of St. Allyre. About miles to the west lies 
the famous spa of Royat. 

CLERMONT-GANNEAU, CHARLES SIMON (1846- 
1923); French Orientalist, the son of a sculptor of some repute. 
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was born in Paris, Feb. 19, 1846, and died Feb. 15, 1923. He laid 
the foundation of his reputation by his discovery (in 1870) of 
the “stele” of Mesha (Moabite Stone), which bears the oldest 
Semitic inscription known. In 1874 he was employed by the 
Tiritish Government to take charge of an archaeological expedi- 
tioii to Palestine, and was subsequently entrusted by his own 
government with similar missions to Syria and the Red sea. After 
serving as vice-consul at Jaffa from t88o to 1882, he returned to 
Paris as “secretaire-interprete” for oriental languages, and in 1886 
was appointed consul of the first class. He subsequently accepted 
the jKist of director of the £colc des Langues Orient ales and pro- 
fessor at the College dc France. In 1889 he was elected a mem- 
ber of the Academic des Inscriptions et Belles Lettres, of which 
he had been a correspondent since 1880. In 1896 he was pro- 
moted to be consul-general, and was minister plenipotentiary in 
igo6. He was the first in England to expose the famous forgeries 
of Hebrew texts offered to the British Museum by M. W. Shapira 
in 1883, and in 1903 he took a prominent part in the inves- 
tigation of the so-called “tiara of Saitapharnes.” This tiara had 
been purchased by the Louvre for 400,000 francs, and exhibited 
as a genuine antique, but was agreed to be of modern manufacture. 

His chief publications, besides a number of contributions to journals, 
arc: — Palestine inconnue (1886), Etudes d*arcMologie orirntale <1880, 
etc.), Lrs Fraudes archMogiques (1885), Recuril d'archMogie ori- 
rntale (1885-1924), Album d'antiquiUs orientales (1897, etc.). 

CLERMONT-L’H^RAULT, a town of southern France in 
the department of Herault, 10 mi. S.S.E. of Lodfevc. Pop. (1936) 
5,098. The town is built on a hill crowned by an ancient castle and 
skirted by the Rhonel, a tributary of the Lergue. The church dates 
from the 13th and 14th centuries. Its woollen industry dates from 
the latter half of the 17th century. Tanning and leather-dressing 
are also carried on, and there is trade in wine. Among the public 
institutions arc a tribunal of commerce, a chamber of arts and 
manufactures and a board of trade-arbitration. The town was 
several times taken and retaken in the religious wars of the 16th 
century, 

CLERMONT-TONNERRE, STANISLAS MARIE 
ADELAIDE, Comte de (1757-1792), F'rcnch politician, was 
born at Pont-a-Mousson on Oct. 10, 1757. Sent to the states- 
general in 1789 by (he noblesse of Paris, he joined the Third 
Estate, and was elected ])residcnt of the Constituent Assembly 
on Aug. 17, 1789. On the rejection by the As.scmbly of the 
scheme elaborated by the first constitutional committee, he at- 
tached himself to the party of moderate royalists, known as 
monarchiens, led by P. V. Malouct. His speech in favour of 
reserving to the crown the right of absolute veto under the new 
constitution drew down upon him the wrath of the advanced 
politicians of the Palais Royal; but be continued to advocate a 
moderate liberal policy, especially in the matter of removing the 
political disabilities of Jews and Protestants and of extending the 
system of trial by jury. In Jan. 1790 he collaborated with 
Malouct in founding the Club des Impartiaux and the Journal 
des Impartiaux, the names of which were changed in November to 
the Socicte des Amis dc la Constitution Monarchique and Journal 
de la SociH^^f etc., in order to emphasize their opposition to the 
Jacobins (Societ6 des Amis dc la Constitution). This club was 
denounced by Barnave in the Assembly (Jan. 21, 1791), and on 
March 28 it was attacked by a mob, whereupon it was closed by 
order of the Assembly. Clermont-Tonncrre was murdered by the 
populace during the rising of Aug. 9-10, 1792. 

See Recueil des opinions de Stanislas de Clermont-Tonnerre (1791), 
the text of his speeches as published by himself; A. Aulard, Les 
Orateurs de la ConstUuante (1905). 

CLERUCHY, a kind of colony of Athenian citizens planted 
in a conquered country. The settlers retained their status as 
citizens of Athens, and their allotments were politically part of 
Attic soil. These settlements were of three kinds: (1) where the 
inhabitants were extirpated and the settlers occupied the whole 
territory; (2) where the settlers occupied allotments in the midst 
of a conquered people; and (3) where the inhabitants gave up 
portions of land to settlers in return for certain pecuniaiy con- 
cessions. The primary object was unquestionably military, and 


in the later days of the Delian League (7.0.) the tpitax was a 
precaution against disaffection on the part of the allies. 

A secondary object of the cleruchies was to provide a source 
of livelihood to the poorer Athenians. Plutarch suggests that 
Pericles by this means rid the city of mischievous loafers; but it 
would appear that the cleruchs were selected by lot, and a wise 
policy would not entrust important military duties to wastrels. 
In 50 years about 10,000 cleruchs went out, so that the reduction 
of the citizen population was considerable. 

The cleruchs were liable to military service and to that taxation 
which fell upon Athenians at home. They were not liable for 
the tribute paid by members of the Delian League; this follows 
from their status as Athenian citizens. In internal government 
the cleruchs adopted the Boule and Assembly system of Athens 
itself ; so we read of Polcmarchs, Archons eponumoi, Agoranomoi 
Stratrgoi, in various places. With local self-government there was 
combined a certain central authority in jurisdiction; the more 
important cases, particularly those between a cleruch and a citizen 
at home, were tried before the Athenian dicasts. 

Bibliography.— G. Gilbert, Constitutional Antiquities of Athens 
and Sparta (Eng. trans., 1895) ; A. H. J. GrccnidRc, Handbook of 
Creek Constitutional Antiquities (1896) ; L. Whiblc^ Companion to 
Creek Studies (1916) ; for the Periclcan cleruchs, see Pericles; Deliian 
League. 

CLERVAUX (clara vattis), a town in the northern provii^ce 
of Oesling, grand-duchy of Luxembourg, on the Clerf, a tributa)>' 
of the Sure. Pop. (193s) 1,671. The old castle of the Lanndy 
family still exists. In 1798 the people of Clervaux specially dis- 
tinguished themselves against the French establishment of con- 
scription. 

Tlie survivors of this Kloppcl-krieg (“cudgel war”) were shot, 
and a fine monument commemorates them. 

CLETUS, or ANENCLETUS, the third pope, who oc- 
cupied the papal chair c. 79-91. According to Epiphanius and 
Rufinus, he directed the Roman Church with Linus, successor 
to St. Peter, during Peter’s lifetime. 

CLEVE (Cl^ves\ a town of Germany in the Prussian Rhino 
province, formerly the capital of the duchy of its own name, 46 
m. N.W. of Dusseldorf, 12 mi. E. of Nijmwegen, on the main 
Cologne-Amstcrdam railway. Population 20,296. 

The town was the scat of the counts of Cleve as early as the 
iith century, but it did not receive municipal rights until 1242. 
The duchy of Cleve, which lay on both banks of the Rhine passed 
in 1368 to the counts of La March and was made a duchy in 1417, 
being united with the neighbouring duchies of Jiilich and Berg 
in J521. By the treaty of Xanten in 1614, Cleve passed to the 
elector of Brandenburg, being afterwards incorporated with the 
electorate by the elector, Frederick William. The part of the 
duchy on the left bank of the Rhine was ceded to France in 
1795; the remaining portion in 1805. In 1815 it was restored to 
Prussia, except some small portions which were given to the 
kingdom of Holland. The town is built in the Dutch style, lying 
on three small hills in a fertile district near the frontier of Hol- 
land, about 2 m. from the Rhine, with which it is connected by a 
canal (the Spoykanal). The old castle of Schwanenburg is asso- 
ciated with the legend of the “Knights of the Swan,” immortalized 
in Wagner’s J^ohengrin. The building has been restored in modem 
times to serve as a court of justice and a prison. The collegiate 
church (Stiftskirche) dates from about 1340. The Annexkirche, 
formerly a convent of the Minorites, dates from the middle of 
the 15 th century. The chief manufactures are boots and sho^, 
tobacco and machinery: there is also some trade in cattle and u 
vdne. There are mineral wells. It is a favourite summer resort. 

CLEVEDON, watering place and urban district, Some^* 
diite, England, on the Bristol Channel, isjr niL W£.W. of 
on a branch of the G.W.R. Pop. (1938) 7,754- Area S sq.nih/l*“ 
crucifonn church of St. Andrew has Norman and later ' 
Clevedon Court is a mansion dating from the 
though much altered in the Elizabethan and other penods. t 
town’s popularity is due mainly to the fine scenery. 

CLEVELAND, BARBARA V1LLIERS, Z 

(1641-1709), mistress of tire Englidi king, Charlez TL, 
daughter of William VilUets, and Viscoimt Gtandisoa (d. * 643 ^ 
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his wife Mary (d. 1684), daughter of Paul, ist Viscount Bayning. 
In April 1659 Barbara married Roger Palmer, who was created earl 
of Castlemaine two years later, and soon after this marriage her 
intimacy with Charles II. began. The king was probably the father 
of her first child, Anne, bom in Feb. 1661, although the paternity 
was also attributed to one of her earliest lovers, Philip Stanhope, 
2nd earl of Chesterfield (1633-X713). Mistress Palmer was made 
a lady of the bedchamber to Catherine of Braganza. Her house 
became a rendezvous for the enemies of Clarendon, and according 
to Pepys she exhibited a wild paroxysm of delight when she heard 
of the minister’s fall from power in 1667. Her influence, which 
had been gradually rising, became supreme at court in 1667 owing 
to the marriage of Frances Stuart (la belle Stuart) (1648-1702) 
with Charles Stuart, 3rd duke of Richmond (1640-72). Accord- 
ingly, Louis XIV., instructed his ambassador to pay special atten- 
tion to Lady Castlemaine, who had become a Roman Catholic in 
1663. 

In Aug. 1670 she was created countess of Southampton and 
duchess of Cleveland, with remainder to her first and third sons, 
Charles and George Palmer, the king at this time not admitting the 
paternity of her second son Henry. About 1670 her influence 
o\'er Charles began to decline. She consoled herself meanwhile 
with other lovers, among them John Churchill, afterwards duke of 
Marlborough and William Wycherley; by 1674 she had been en- 
tirely supplanted at court by Louise dc Kerouaille, duchess of 
Purlsmouth. The duchess of Cleveland then went to reside in 
Paris, where she formed an intrigue with the English ambassador, 
Ralph Montagu, afterwards duke of Montagu (d. 1709) who lost 
his position through some revelations which she made to the 
king. She returned to England just before Charles's death in 1685. 
In July 1705 her husband, the earl of Castlemaine, whom she had 
left in 1662, died; and in the same year the duchess was married 
to Robert (Beau) Feilding (d. 1712), a union which was declared 
void in 1707, as Feilding had a wife living. She died at Chiswick 
on Oct. 9, 1709. 

Her eldest son, Charles Fitzroy (1662-1730), was created in 
1675 earl of Chichester and duke of Southampton, and became 
duke of Cleveland, and earl of Southampton on his mother’s death. 
Her second son, Henry (1663-90), was created earl of Euston in 
1672 and duke of Grafton in 1675; by his wife Isabella, daughter 
of Henry Bennet, earl of Arlington, he was the direct ancestor of 
the later dukes of Grafton; the most popular and the most able 
of the sons of Charles II., he met his death through a wound re- 
ceived at the storming of Cork. Her third son, George (1665- 
was created duke of Northumberland in 1683 and died with- 
out issue. Her daughters were Anne (1661-1722), married in 1674 
to Thomas Leonard, Lord Dacre (d. 1715), who was created earl 
of Sussex in 1684; Charlotte (1664-1718), married in 1677 to Ed- 
ward Henry Lee, earl of Lichfield (d. 1716); and Barbara (1672- 
1737 K the reputed daughter of John Churchill, who entered a nun- 
nery in France, and became by James Douglas, afterwards 4th 
duke of Hamilton (1658-1712), the mother of an illegitimate son, 
^'harles Hamilton (1691-1754). 

See G. S. Stdnman, Memoir of Barbara duchess of CUvetamd 
('^11 } and Addenda (1874). 

CLEVELAND (or CLEIVELAND), JOHN (X613-S8). 
tnelish poet and satirist, was bom at Loughborough, and edu- 
cated at Hinckley sdiool under the Puritan, Richard Vines. At the 
14 he entered Christ’s college, Cambridge, and in 1634 was 
elected to a fellowship at St. John’s. He opposed the candidature 
of Oliver Cromwell as M.P. for Cambridge, and on triumph 
of the Puritan party removed (1643) to Oxford. His gifts as a 
satirist were already known and he was warmly received by the 
^ng. whom he followed (1645) to Newark. In that year he was 
^oiinally deprived of hfs Cambridge fellowship as a “malignant.” 
Be was judge-advocate in the garrison at Newark, and under the 
Rovernor defended the town until in 1646 Charles 1 . ordered the 
surrouder of the place to Leslie. 

His indignation when the Scots surrendered the King to the 
parliament is expressed in “The Rebel Scot.” Cleveland wan- 
wrrd over the country depending on the alms of the Royalirts 
lor bread, and in 1655 spent three months in Norwich gaol. He 


was released early in 1656, and found his way eventually to 
Gray’s Inn, where Aubrey says he and Samuel Butler had a 
“club” every night. There he died on April 29 1658. 

Cleveland’s poems were more highly esteemed than Milton’s 
by his contemporaries, and his popularity is attested by the very 
numerous editions of his works. His poems are therefore of great 
value as an index to the taste of the X7th century. His verse is 
frequently obscure and full of the far-fetched conceits of the 
“metaphysical” poets; but the energy of his invective leaves no 
room for obscurity in such ineces as “Smectymnuus, or the Club 
Divines,” “Rupertismus” and “The Rebel Scot.” His poem “On 
the Memory of Mr. Edward King,” is included in the collection 
of verse which contained Milton’s “Lycidas.” 

For a bibliographical account of Cleveland's poems see J. M. Berdan, 
The Poems of John Cleveland (New York, 1903), in which there is a 
table of the contents of 23 editions, of which the chief are: The 
Character of a London Diurnal, with Several Select Poems (1647) ; 
Poems, By John Cleavland, With additions, never before printed 
(1659); •/. Cleaveland Revived . . . (1650), in which the editor, E. 
Williamson, says he inserted poems by other authors, trusting to the 
critical faculty of the readers to distinguish Cleveland’s work from the 
rest; CUevelandi Vindiciae . . . (1677), edited by two of Cleveland's 
former pupils, Bishop Lake and S. Drake, who profess to take out the 
spurious pieces; and a careless compilation, The Works of John Cleve^ 
land . . . (1687), containing poems taken from all these sources. 

CLEVELAND. STEPHEN GROVER (1S37-190S). 
President of the United States from 1885 to 1889, and again from 
1893 to 1897, was bom, the fifth in a family of nine children, in 
Caldwell, Essex county, N.J., on March 18, 1837. His father, 
Richard F. Cleveland, a Presbyterian clergyman, was a dc.scend- 
ant of Moses Cleveland, who emigrated from England to 
Massachusetts in 1635. The family removed to Fayetteville, 
N.Y., and afterwards to Clinton, N.Y. It was intended that 
young Grover should be educated at Hamilton college, but this 
was prevented by his father's death in 1852. After working sev- 
eral years he set out for Cleveland, 0 ., but stopped near Buffalo, 
N.Y., to work for his uncle. In 1855 he became a clerk in a 
Buffalo law office and in 1859 was admitted to the bar. When the 
Civil War began, the three Cleveland brothers drew lots to see 
which should remain at home to support their mother; the lot 
fell to Grover, and when he was drafted he hired a substitute. 

In 1863 he was appointed assistant district attorney of Erie 
county, of which Buffalo is the chief city. This was his first pub- 
lic office, and it came to him, as, apparently, all later preferments, 
without any solicitation of his own. Two years later (1865) he 
was the Democratic candidate for district attorney, but was de- 
feated. In X869 Cleveland was nominated by the Democratic 
Party for the office of sheriff, and, despite the fact that Erie 
county was normally Republican, was ^cted. Tbe years im- 
mediately succeeding his retirement from the office of sheriff in 
1873 Be devoted to the practice of law, coming to be recognized 
as one of the leaders of the western New York bar. In the 
autumn of x88i he was nominated by the Democrats for mayor 
of Buffalo. The city government had been characterized by ex- 
.travagance and medadministration, and a revolt of the inde- 
pendent voters at the polls overcame the usual Republican ma- 
jority and Cleveland was elected. As mayor he attracted wide 
attention by his independence and businesslike methods, and 
under his direction the various departments of the city govern- 
ment were thoroughly reorganized. His ability received further 
recognition when in 1882 he was nominated, by the strategy of 
his campaign managers, as candidate for governor. The Republi- 
can Party in the State was at that time weakened by quarrels 
within its ranks, and this advantage was greatly increased by the 
Republicans’ nomination for governor of Charles J. Folger (t8i8- 
84), then secretary of the Treasury, about whose nomination 
^e cry of Federal interference was raised as a result of the 
methods employed in securing his nomination. All this, together 
with the popularity of Cleveland, brought about Cleveland’s 
election by the unprecedented plurality of 192,854. As governor, 
Cleveland's course was marked by the stem qualities he had (Bs- 
played in his other public positions. The di^mands of party 
leaders were made subordinate to public interest. He promoted 
the passage of a good dvil service law. All bills passed by the 
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legislature were subjected to the governor’s laborious scrutiny, 
ai^ the veto power was used without fear or favour. 

In 1884 the Democratic Party had been out of power in na- 
tional affairs for 23 years. In this year, however, the generally 
disorganized state of the Republican Party, weakened by the 
defection of a large group of Independents, known as “Mug- 
wumps,” gave the Democrats an unusual opportunity. Upon a 
platform which called for radical reforms in the administrative 
departments, the civil service and the national finances, Cleve- 
land was nominated for president, despite the opposition of the 
Tammany delegation. The nominee of the Republican Party, 
James G. Blaine (g.v.), of Maine, had received the nomination 
only after a contest in which violent personal animosities were 
aroused. The campaign that followed was one of the bitterest 
political contests in American history. Cleveland was accused 
of favouring the South because he had avoided war service and 
his private life was attacked; on the other side Blaine was asso- 
ciated with certain political scandals in Washmgton. The result 
was close, but Cleveland carried New York and was elected by an 
electoral majority of 2x9 to 182. 

Cleveland’s first term was uneventful, but was marked by firm- 
ness, justice and steady adherence on his part to the principles 
which he deemed salutary to the nation. He was especially con- 
cerned in promoting a non-partisan civil service. He stood firmly 
by the “Pendleton bill” (1883), designed to classify the suIh 
ordinate places in the service, and to make entrance and promo- 
tion depend upon competitive examination of applicants. It 
applied only to clerkships, but the president was authorized to 
add others to the classified service from time to time. He added 
zz,757 during his first term. 

I^sident Cleveland made large use of the veto power upon 
bills passed by Congress, vetoing or “pocketing” during his first 
term 4x3 bills, more than two-thirds of which were private pen- 
sion bills. The most important bill vetoed was the Dependent 
Pension bill, a measure opening the door, by the vagueness of 
Its terms, to frauds upon the Treasury. Many of them bills were 
supported by Democrats, and Cleveland’s opposition further 
alienated party leaders. In 1887 there was a h^e and growing 
surplus in the Treasu^. About two-thirds of the public revenue 
was derived from duties on imports, in the adjustment of which 
the doctrine of protection to native industry had a large place. 
Cleveland attacl^ the system with great vigour in his annual 
message of X887. He did not propose the adoption of free trade, 
but the Administration tariff measure, known as the Mills bill, 
passed the House, and although withdrawn owing to amendments 
hi the Republican Senate, it alarmed and exasperated the pro- 
tected classes, among whom were many Democrats. 

In the following year (1888) the Democrats renominated 
Qeveland, and the Republicans nominated Benjamin Harrison, 
of Indiana. The campaign turned on the tariff issue, and Harri- 
son was elected, receiving 233 electoral votes to x68 for Cleve- 
land who, however, received a popular plurality of more than 
100,000. Cleveland then resumed the practice of law in New 
York. 

Congress had passed a law in 1878 requiring the Treasury de- 
partment to purchase a certain amount of silver bullion eadi 
month and coin it into silver dollars to be full legal tender, and 
no date was fixed for this operation to cease, both parties being 
in favour of this policy. Cleveland had written a letter for publi- 
cation before he became president, saying that a financial crisis 
of great severity must result if this coinage were continued and 
expressing the hope that Congress would speedily an end to 
it. In 1890 Congress, control!^ by the Republican Party, passed 
the Mcl^ey bill, 1 ^ which the revenues of the Government 
were reduced by more than $60,000,000 annually. At this same 
fiW eiqienditures were largely increased by libe^ pension legis- 
lation, and the Government’s purchase of silver bullion almost 
doubled by the provisions of the new Sherman Silver Purchase 
Act of X890. 

In X892 Cleveland was nominated for inesident a third time in 
succession. President Harrison was nominated by the Refmbli- 
cans, who had lost strength due to the passage of the McKinley 


bill Cleveland received 277 doctoral votes and Haniion 14^ 
and 22 were cast for James B. Weaver, of Iowa, the candidate 
of the “People’s” party. Cleveland’s second term embraced 
some notable events. Tbt most important was the, repeal of the 
silver legislation. Nearly $600,000,000 of “fiat money” had 
been thrust into the channels of commerce in addition to $346,. 
000,000 of legal tender notes that had been issued during the 
Civil War. A reserve of $100,000,000 of gold had been accumu- 
lated for the protection of these notes. In April 1893 the reserve 
fell below this sum. President Cleveland called an extra session 
of Congress to repeal the silver law. The House promptly passed 
the repealing act. In the Senate there was a protract^ struggle. 
The Democrats now bad a majority of that body and they were 
more pro-silver than the Republicans. The president had under- 
taken to coerce his own party to do something against its will, 
and it was only by the aid of the Republican minority that the 
passage of the repealing bill was at last made possible (Oct. 30). 
The mischief, however, was not ended. The deficit in the Treas- 
ury made it inevitable that the gold reserve should be used to 
meet current expenses; holders of legal tender notes presented 
them for redemption; borrowing was resorted to by the Govern- 
ment; bonds were issued and sold to the amount of $162,000,000; 
the business world was in a state of constant agitation; commer- 
cial distress was widespread; wages were reduced in many em- 
ployments, accompanied by labour troubles. The centre of 
disturbance was the Pullman strike at Chicago, whence the dis- 
order extended to the Pacific coast, causing riot and bloodshed 
in many places. After waiting a reasonable time, as he conceived, 
for Gov. Altgeld of Illinob to act, Qeveland, on July 6, 1894, 
despite Gov. Altgeld’s protest, directed the military forces of 
the United States to clear the way for trains carrying the mails. 
The rioters in and around Chicago were dispersed in a single day, 
and within a week the strike was broken. 

Another important event was the action of the Government 
regarding the question of arbitration between Great Britain and 
Venezuela (g.v.). On Dec. 17, 1895, President Cleveland sent 
to Congress a special message calling attention to Great Britain’s 
action in regard to the disputed boundary line between British 
Guiana and Venezuela, and declaring the necessity of action by 
the United States to prevent an infringement of the Monroe 
Doctrine. Congress at once appropriated funds for an American 
conunission to investigate the matter. The diplomatic situation 
became very acute for the moment. Negotiations with Great 
Britain ensued, and before the American commission finished its 
work Great Britain had agreed (Nov. 1896) to arbitrate on 
terms which safeguarded the natiox^ dignity on both sides. 

Cleveland’s independence and party difficulties were shown 
during his second term in his action in regard to the tariff legisla- 
tion of his party in Congress. A tariff bill introduced in the 
House by William Lyne Wilson, of West Virginia, was so amended 
in the Senate throui^ the instrumentality of Senator Arthur 
Pue Gorman and a coterie of anti-Administration Democratic 
seiuitors that, although unwilling to veto it, the president signi- 
fied his dissatisfaction with its too high rates by allowing it to 
become n law without his signature. He carried the fight with 
this group of senators to the Senate by letters in which be de- 
nounced their lack of support Cleveland’s second administra- 
tion began by vigorous action in regard to Hawaii; he at once 
withdrew from the Senate the annexation treaty which President 
EUmrison had negotiated, and started an attempt to restore the 
dethroned queen, Uliuokalani, but was not successful, owing to 
Hawaiian of^iosition. 

During his second term Cleveland added no less than 
{daces in the dvil service to the clasrified list, bringing the whole 
number up to 86,932. Toward the end of this term the president 
became very much out of accord with his party on the free-silver 
question, in consequence of which the endorsement of the 
istration was withheld by the Democratic national conventi^ » 
Chicago in 1896. In the ensuing campaign the president ^ 
cabinet, with the excqition of Hoke Smith (b. tSss)* 
of the interior, who resigned, gave their support to Palmer ^ 
Buckner, tte national, or “Sou^ Money” Dmocntic noinm 



CLEVELAND 807 


ClevclMtfs second tcnn expired on March 4, 1897, and he 
then retired into private Kfe, universally respected and con- 
stantly consulted, in the university town of Princeton, NJ., 
where he died on June 24, 1908. He was a trustee of Princeton 
university and Stafford Little lecturer on public affairs. Chosen 
in 190S as a member of a committee of three to act as trustees 
of the majority of the stock of the Equiteble Life Assurance com- 
pany, he promoted the reorganization and the mutualization of 
that company, and acted as rebate referee for it and for the 
Mutual and New York Life insurance companies. He published 
PrcsidenHal Problems (1904) and Fishing and Hunting Sketches 
(1906). He was married in 1886 to Frances Folsom (1864-1947). 

BIBLIOOBAPHY.— R. M. McElroy*s authorized biography of Cleveland, 
Grover Cleveland, the Man and ike Statesman (1925), Is a compre- 
hensive work. W. O. Stoddard’s Grover Cleveland (1888; “Lives of 
the Presidents” series) and J. L. Whittle’s Grover Cleveland (1896; 
“Public Men of Today” scries) arc judicious volumes; and “Cam- 
paign Biographies” (1884) were written by W. Dorsheimer, F. E. 
Goodrich, P. King and D. Welch; Grover Cleveland, a Sitidy in 
Political Courage (192a) is interesting but perhaps too favourable, 
while the study of Cleveland by H. L. Stoddard in As / Knew Them 
(i()37) takes a somewhat opposite viewpoint. A large amount of 
magazine literature has been devoted to President Cleveland’s career. 
G. F. Parker had a series of articles in the Saturday Evening Post 
on Aug. 28, 1920, April 7, 1923, June 9, 1923, Nov. 10, 192.3, March 
20, 1924, under the titles “Grover Cleveland’s Career in Buffalo,” 
“Grover Cleveland’s First Administration as President,” “Grover 
Cleveland’s Second Administration as President,” “Grover Cleveland’s 
Life in Princeton” and “Grover Cleveland’s One Business Venture.” 
Ser articles by Woodrow Wilson (Atlantic Monthly, vol. Ixxix: “Cleve- 
land as President”) ; Carl Schurz (McClure's Magazine, vol. ix: “Second 
Administration of Grover Cleveland”) ; William Allen White (Me- 
Clure's, vol. xviii: “Character Sketch of Cleveland”) ; Gamaliel Brad- 
ford (Atlantic Monthly, Nov. 1920: “Grover Cleveland”) ; Walter B. 
Si evens (Missouri Historical Review, Jan. 1927: “When Cleveland 
Came, to St. Louis”) ; and Henry L. Nelson (North American Review, 
vol clxxxviii). Also jease L. William.s, Mr. Cleveland: A Personal 
Impremon (1909) ; G. F. Parker, Recollections of Grover Cleveland 
(1009); C. H. Armitage, Grover Cleveland as Buffalo Knew Him 
(1927); G. C. Griffin, Writings on American history (1906-2.3). 

CLEVELAND, a city and port of entry of the state of Ohio, 
U.S., county scat of Cuyahoga county, the seventh largest city 
in the United States. It is on Lake Erie, at the mouth of the 
Cuyahoga river about 260 mi. N.E. of Cincinnati, 357 mi. E. of 
Chicago and 623 mi. W. of New York. Pop. (1950) 905,636; 
(1940) 878,336, of whom 179,784 were foreign-bom and 84,504 
Negroes. Of the 179,784 foreign-bom, 24,771, or 13 8%, were bom 
in Poland; 21,066, or 11.8%, in Czechoslovakia; 20,944, or 11.7%, 
in Hungary; 15,427, or 8.6%, in Ciennany; 14,103, or 7.9%, in 
Yugoslavia; and 11,967, or 6.7%, in Russia. 

'i’he city commands pleasant views from its position on a 
plateau, which, at places on bluffs along the shore, has elevations 
of about 75 ft. above the lake level and rises gradually toward the 
southeast to 115 ft., and on the extreme eastern border to more 
than 200 ft. above ^e lake, or about 800 ft, above sea level; the 
surface has, however, been cut deeply by the Cuyahoga, which 
there pursues a meandering course through a valley about J mi. 
wide. The city’s shore line is 14.2 mi. long. The city has a 
land area of 73.1 sq.mi., much the greater part of which is 
ea^l of the river. The streets are of unusual width (varying from 
^ ft. to 132 ft.) and paved chiefly with asphalt and brick. For its 
niauy well-shaded streets, Cleveland became known as the “Forest 
City.” The municipality maintains an efficient forestry depart- 
Dient. About ^ mi. from the lake and the same distance east of 
the river is the public square, or Monumental park, in the bu.sincss 
centre of the city. Thence the principal thoroughfares radiate. 
T’hc river valley is spanned by several viaducts, of which the most 
noicworthy are the Main street bridge with its complete system 
of approaches, the double-deck Detroit-Superior high level bridge 
®nd the Lorain-Carnegie bridge. Lower Euclid avenue (the old 
Country road to Euclid, 0 ., and Erie, Pa.) is the centre of retail 
trade. This avenue, ea.st of 12th street, was once bordered 
with handsome houses and spacious and beautifully ornamented 
Rrnunds, and was famous as one of the finest residential streets in 
file country. Few homes remain and most of the residential 
ftreas are in the outlying sections of the city, in the suburban 
Plages and the adjacent cities of Lakewood, Qevcland Heights, 


Euclid, East Cleveland, Parma, Shaker Heights, Garfield Heights, 
Maple Heights, South Euclid, Fairview Park, Lyndhurst, North 
Olmsted, Bay, Berea, Brooklyn, Ma3fffeld Heights and Wickliffe. 
The building of the Union Terminal station radically changed 
lower Superior avenue, once the retail commercial centre, for 
the south side from the public square westward was vacated for 
buildings subsidiary to the railroad enterprises. 

In 1902 the city arranged for grouping its public buildings — in 
the so-called “group plan.” The courthouse and the city hall, 
separated by a park or mall, are on the edge of the plateau over- 
looking Lake Erie. The mall is 540 ft. wide and extends south 
1,500 ft. to the federal building and public library on Superior 
avenue. East on 6th street, which leads to the city hall, are the 
board of education building and the public auditorium with 1 1,635 
seats, housing also a music hall and little theatre. On the lower level 
near the lake is the stadium seating 78,189. The city has, be.sides, 
numerous fine office buildings, including that of the Society for 
Savings (an institution in which each depositor is virtually a 
stockholder), the Williamson, the National City, the Guardian, 
the Union Trust, the Engineers Bank, the Federal Reserve Bank 
and Hanna buildings; the Union Terminal building, with its tower 
720 ft. high, visible for many miles from the city; the Ohio Bell 
Telephone building, of the newer pyramidal type; the Plain Dealer 
newspaper building; the Cleveland Trust company’s bank; the 
Museum of Art; Trinity cathedral (Episcopalian) ; the Church of 
the Covenant (Presbyterian); St. John’s cathedral (Catholic), 
which was rebuilt in 1947-48 ; the Temple (Jewish) ; the Severance 
hall of the symphony orchestra; the Allen Memorial Medical 
library. In the public square is a soldiers’ and sailors’ monument 
consisting of a granite shaft rising from a memorial room to a 
height of 125 ft., and surmounted with a figure of Liberty; in the 
same park also, are a bronze statue of Moses Clcaveland, the 
founder of the city, and a bronze statue of Tom L. Johnson, a 
notable mayor. On a commanding site in Lake View cemetery is 
the James A. Garfield memorial (finished in 1890) in the form 
of a tower (165 ft. high), designed by George Keller and built 
mostly of Ohio sandstone; in the base is a chapel containing a 
statue of Garfield, and several panels on which are portrayed 
various scenes in his life; his remains are in the crypt below the 
statue. In Rockefeller park are 20 “cultural gardens,” where there 
arc busts or statues of national heroes, including the Goethe-Schil- 
ler statue. 

The 32 parks and parklands contain 2,129 ac., not including 
the airport of 1,200 ac. A chain of parks connected by drive- 
ways follows the picturesque valley of Doan brook, on the east 
border of the city. At the mouth of the brook, and on the lake 
front, is the beautiful Gordon park of 119 ac., formerly the pri- 
vate estate of William J. Gordon, but given by him to the city 
in 1893; from this extends up the Doan valley the large Rocke- 
feller park, which was given to the city in 1896 by John D. Rocke- 
feller and others, and which extends to and adjoins Wade p>ark 
(86 ac., given by J. H. Wade) in which is the Museum of Art. 
Monumental park is divided into four sections (containing about 
I ac. each) by Superior avenue and Ontario street. There is 
also, under county authority, a system of metropolitan parks or 
“reservations,” lying in river valleys on the borders of the county, 
in a half circle within a few miles of the city limits, and nearly 
touching Lake Erie on the east and west. 

Educatio&d— -Cleveland has an excellent public-school system. 
A general state law, enacted in 1904, placed the management of 
school affairs in the hands of an elective council of seven mem- 
bers, five chosen at large and two by districts. This board has 
power to appoint a school director and a superintendent of instruc- 
tion. The superintendent appoints the teachers; the director, all 
other employees; appointments are subject to confirmation by the 
board, and all employees are subject to removal by the executive 
officials alone. The plan of education minimizes routine, replacing 
traditional programs by new curricula ba. :d upon a more scien- 
tific stud[y of childhood and youth. Greater attention is also paid 
to the differing interests and capacities of groups of pupils. In 
1950 there were 13 senior and 20 junior high schools, and Z15 
schoob for grades one to six, in the city. The budget for 1950 was 
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$24,805,3x6. Besides the public-school system there are many 
parochial schools; the University school for boys, with an eight 
years’ course; the Hathaway Brown and the Laurel school for girls; 
the Western Reserve university, with its medical school (opened in 
1843), the Franklin Thomas Backus law school (1892), the dental 
department (1892), Adelbert college (until 1882 the Western Re- 
serve college, founded in 1826 at Hudson, 0 .), Flora Stone Mather 
college (t888), school of library science (1904), the school of ap- 
plied social sciences (1916), the Frances Payne Bolton school of 
nursing (1923}, the graduate school (reorganized in 1926); the 
Case Institute of Technology, founded in 1880 as the Case School 
of Applied Science by Leonard Case (1820-80) and opened in 
1881; Cleveland college, a downtown branch of the university, 
under a separate board of trustees ; Fenn college which offers day 
and evening classes on the co-operative plan; Notre Dame college 
(for women) ; Ursuline college (for women) ; Baldwin Wallace 
college; Schauffler College of Religious and Social Work; the 
Cleveland School of Art; John Carroll university, formerly St. 
Ignatius college (conducted by the Fathers of the Society of Jesus; 
incorporated 1S90), which has an excellent seismological observa- 
tory. In 1950-51 Western Reserve university had 11,267 students, 
Case institute 1,999, John Carroll university 2,184, Baldwin Wal- 
lace college 1,725 (1949-50) and Fenn college 4,290. Educational 
work is carried on by the Museum of Art, through classes, lectures 
and special exhibitions and by the Museum of Natural History, 
opened in 1922, and by the Health museum, opened in 1940. The 
musical development of the city has been stimulated by the crea- 
tion of a symphony orchestra and the organization of a school of 
music. The public library contained 2,634,533 vol. in 1949, the 
Western Reserve university libraries 600,000, including the affili- 
ated Case library (separately endowed, formerly a subscription 
library) and the Mather college library. The Cleveland Medical 
library contained 70,000, the library of the Western Reserve 
Historical society more than 250,000 and the Cleveland Law li- 
brary, in the courthouse, 75,000 vol. Many of the larger suburbs, 
notably East Cleveland, Cleveland Heights, Shaker Heights and 
Lakewood, have fine library systems of their own. In addition, the 
Cuyahoga county library system circulates books wherever there is 
no other library service. In the field of drama, the Play House, 
which owns two buildings, housing three theatres, is a widely known 
civic project which attracts students from all over the nation. 

The city has a highly developed system of charitable and cor- 
rective institutions. A farm of approximately 2,000 ac., the Cleve- 
land Farm colony, 1 1 mi. from the city, takes the place of work- 
houses, and has many cottages in which live those of the city’s 
poor who were formerly classed as paupers and were sent to poor- 
houses, and who now apply their labour to the farm and are re- 
lieved from the stigma that generally attaches to inmates of poor- 
houses. On the “farm” the city maintains an “infirmary village,” a 
tuberculosis sanatorium, a detention hospital, a convalescent hos- 
pital and houses of correction. On a farm 22 mi. from the city is 
the boys’ home (maintained in connection with the juvenile court) 
for “incorrigible” boys. The “cottage” plan has been adopted; 
each cottage is presided over by a man and wife whom the boys 
call father and mother. At an equal distance from the city but 
farther west is a girls’ home, similarly administered. Among the 
most important hospitals are the University hospitals groi^ con- 
sisting of Lakeside, MacDonald House (maternity), Babies and 
Childrens and Hanna House; Cleveland State hospital (for the 
mentally ill); City; Cleveland Clinic; Deaconess Evangelical; 
Doctors’; Fairview Park; Glenville; Grace; Huron Road; Lu- 
theran; Mount Sinai; Polyclinic; St. Alexis; St. John’s; St. Luke’s; 
St. Vincent Charity; Womans; and two U.S. hospitals, Marine and 
Brecks ville V eterans Administration. The Goodrich House (1897) 
and Alta House are among the most efficient social settlements in 
the country. Cleveland has also its orphan asylums, homes for 
the aged, homes for incurables and day nurseries, besides a home 
for sailors, homes for young working women and retreats for 
unfortunate girls. The many charitable organizations, Protestant 
and Catholic, are united in a welfare federation. There is also a 
federation of Jewish charities. Their support comes from endow- 
ment funds and from the Community fund, created in 19x9. The 


money for this fund is collected in aimual “drives.’’ The principal 
newspapers of the city are the Plain Dealer (X84X, independent) 
which in X917 acquired the Leader (1847, Republican); the Press 
(1878, independent); and the News (1889, Republican). Bohe- 
mian, Hungarian and German dailies are published. 

Municipal Enterprise^ — ^Municipal ownership was a promi- 
nent issue in Cleveland during the mayoralty of Tom Loftin 
Johnson (1854-X9X1), a street-railway owner, iron manufacturer 
an ardent single-taxer, who was elect^ in X90X, and re-elected in 
X903, X905 and X907. In transportation Johnson adopted the 
principle of service at cost, with the slogan “three-cent fare.” 
The separate railways, with franchises expiring at different dates, 
had been consolidated into the Cleveland Electric Street Railway 
corporation. Since it was overcapitalized ($23,000,000), its man- 
agers considered the Johnson schemes visionary. His method of 
compulsion was through the council’s right to grant or refuse 
franchises, or by organizing rival companies, which should lease 
their lines to a municipal traction company acting on behalf of 
the public. The war began by the organization of the Forest City 
Railway company in Nov. 1906. By 1908 the railway corpora- 
tion was forced to lease its property to the municipal holding 
company. But Johnson’s power began to wane and in 1909 he 
was defeated for re-election. The railway system was put in 
the hands of receivers. The receivership was administered under 
Federal Judge Robert W. Tayler, and the result in 1910 was % 
franchise for 25 years to the (renamed) Cleveland Railway com- 
pany, embodying the “Tayler” plan, which also called for service 
at cost and a fare of three cents. With rising costs, especially 
after the outbreak of World War I, the fare had to be raised, 
partly because holders of the stock (radically deflated) were 
entitled to 6% dividends. With the depres.sion which began in 
1920, difficulties multiplied. In 1935 the franchise was not re- 
newed, but the company had a right to a period of liquidation. In 
April 1942 the city acquired ownership and the system became 
known as the Cleveland Transit system. It was operated success- 
fully thereafter under a transit board which spent millions of dol- 
lars to modernize the system and which in 1949-50 negotiated a 
loan from the Reconstruction Finance corporation for construction 
of a rapid transit system and further modernization. The munici- 
pality also owns a large electric power plant, an extensive water- 
pumping and -purifleation system (the water is taken from Lake 
Erie, 4^ mi. from shore) and garbage-reduction and sewage-dis- 
posal plants. The municipal airport (1,200 ac.) on the southwest 
edge of the city is one of the largest in the country. A smaller 
municipal airport on the lake front in the downtown area takes 
care of private planes. 

Commerce and Traniportatiom — ^To meet the demands of 
the rapidly increasing commerce the harbour has been steadily im- 
proved. The outer harbour was formed by two breakwaters en- 
closing an area of 5 mi. long and x,6oo to 2,400 ft. wide; the main 
entrance, 700 ft. wide, lying opposite the mouth of the Cuyahoga 
river; the depth of the harbour ranges from-^21 to 25 ft. The inner 
harbour comprises the Cuyahoga, the old over bed and connecting 
slips. The channel at the mouth of the river (325 ft. wide) is lined 
on the west side by a concrete jetty, 1,440 ft. long, and on the east 
side by commercial docks, x,602 ft. long. The river and the old 
river bed furnish about 13 mi. of safe dock frontage, the channel 
having been dredged for 6 mi. to a depth of ax ft. This work 
was extended by federal money. 

Cleveland’s rapid growth, both as a commercial and as a manu- 
facturing city, is largely the result of its situation between the iron 
regions of Lake Superior and the coal and oil regions of Pennsyl- 
vania and Ohio. Cleveland is a great railway centre and is one of 
the most important ports on the Great Lakes. The dty is served 
by the New York Central, the New York, Chicago and St. Louis, 
the Pennsylvania, the Erie, the Baltimore and Ohio and the 
Wheeling and Lake Erie railways and by steamboats to the princi- 
pal ports on the Great Lakes. A number of domestic and inter- 
national air lines also serve the city. 

Cleveland is the largest ore market in the world, and its hug 
ore docks are among its most interesting features; the annual r^^ 
ceipts and shipments of coal and iron ore are enormous. The mo 
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important manufactures of the metropolitan area are iron and steel, 
automobile parts, machinery, chemicals and paints, printed prod- 
ucts, petroleum products, fabricated metal products and clothing. 
More steel wire, wire nails and bolts and nuts are made there 
tbnn in any other city in the world. The United States census of 
manufactures of 1947 showed the value added by manufacture to 
tin* following products in the Cleveland area to be: primary metal 
industries $219,272,000; fabricated metal products $184,485,000; 

chinery (except electrical) $138,126,000; chemical products, 
including paints, $123,162,000; transportation equipment $95,- 
uj^.ooo; printing and publishing $74*210,000; food processing 
r. 81 2,000; clothing $56,602,000; electrical machinery $51,- 
5;.:; .000. The total value added by manufacture in all Cleveland 
:irrn industries in 1947 was $1,546,117,000. The value added by 
manufacture in Cuyahoga county alone exceeded that in any one 
i,f 34 entire states. Two suburban areas, one east in Euclid and 
the other in a group of southwestern suburbs, have had a rapid 
industrial growth beginning about 1940 as dozens of large fac- 
tories arose there. 

Government. — Since Cleveland became a city in 1836 it has 
undorgone several important changes in government. The charter 
of that year placed the balance of power in a council compo.scd of 
three members chosen from each ward and as many aldermen as 
there were wards, elected on a general ticket. From 1R52 to 1891 
the city was governed under general laws of the state which en- 
1 runted the more important powers to several administrative 
hoards. Then, from i8qi to 1903, by what was practically a new 
(iiartcr. that which is known as the federal plan of government 
\Aas tried; this centred power in the mayor by making him almost 
the only elective officer, by giving to him the appointment of his 
(.ibinet of directors— one for the head of each of the six municipal 
drjiartmcnts — and to each director the appointment of his sub- 
(frdi nates. The federal plan was abandoned in 1903, a new manici- 
\)a[ code coming into effect, which was in operation until 1909, 
when the Paine law established a board of control under a gov- 
criinienl resembling the old federal plan. In accordance with the 
authority conferred by the home-rule amendment of the state 
constitution, a charter, submitted by a special commission, was 
aca*[)tcd by the citizens on July i, 1913. This reduced the num- 
iirr of elected officers to the mayor and 25 councillors. By an 
amended cliarter, which took effect on Jan. i, 1924, a manager 
'V'ltein was introduced. This system was it.self repealed in Nov. 

tiespite the advice of civic organizations. Under the amend- 
n.cnt. a mayor and 33 councillors, one from each of the city’s 
are elected every odd year. The entire governmental setup 
A as re-organized at the same time with the establishment of three 
ulmiiiistrative department.s — law, finance and utilities — ^and sev- 
eral special commissions, with the mayor the dominant figure. The 
city has profited greatly from the interest in municipal problems 
whivh has been shown by organizations of leading citizens. Espe- 
dally has this been manifested by the Cleveland Chamber of Com- 
lueri » and the Citizens’ league, an organization of influential pro- 
■tNMonal and businessmen, which, by issuing bulletins concerning 
• indidates at the primaries and at election time, has done much 
‘r the betterment of local politics. The Cleveland Chamber of 
Commerce, an organization of more than 4,200 business leaders, is 
‘I power for good in the city; besides its constant and aggressive 
'vork in promoting the commercial interests of the city, it was 
brpely influential in the federal reform of the consular ser\dce; it 
■'iudied the question of overcrowded tenements and secured the 
i'ussijj'e of a new tenement law with important sanitary provisions 
tixfd minimum air space; it urges and promotes home garden- 
public baths, playgrounds, lunchrooms, etc., for employees^ in 
iiKiories; and it was largely instrumental in devi.sing and carrying 
the .so-called “group plan” creating the lake-front area. 

^ History . — \ trading post was established at the mouth of the 
'-i^yjihoga river as early as 17S6, but the ’place was not perma- 
tJfntly settled until 1796, when it was laid out as a town by Moses 
[leuveliiMd (1754-1806), who was then acting as the agent of the 
c^niK, tirut Land company, which in the year before Jad pur- 
from the state of Connecticut a large portion of the West- 
J-rn Rc'ierve. In 1800 the entire Western Reserve was erected mto 


the county of Trumbull and a township government was given to 
Cleveland; ten years later Cleveland was made the seat of govern- 
ment of the new county of Cuyahoga, and in 1814 it was incor- 
porated a.s a village. Cleveland’s growth was, however, very slow 
until the opening of the Ohio canal as far as Akron, in 1827; 
about the same time the improvement of the harbour was begun, 
and by 1832 the canal was opened to the Ohio river. Cleveland 
was thus connected with the interior of the state, for whose min- 
eral and agricultural products it became the lake outlet. The dis- 
covery of iron ore in the Lake Superior region made Cleveland 
the natural meeting point of the iron ore and the coal from the 
Ohio, Pennsylvania and West Virginia mines; and the city’s 
great commercial importance dates from thi.s time. The building 
of railways during the decade 1850-60 increased this importance, 
and the city grew with great rapidity. The growth during the 
Civil War was partly caused by the rapid development of the man- 
ufacturing interests of the city, which supplied large quantities of 
iron products and clothing to \hc federal government. The popu- 
lation of 1,076 in 1830 increa.*icd to 6,071 in 1840, 17,034 in 1850, 
43,417 in i860, 92,829 in 1870 and 160.146 in 1880. Until 1853 
the city was confined to the cast side of the river, but in that year 
Ohio City (which was founded in 1807, later incorporated as the 
village of Brooklyn, and in 1836 chartered as a city under the name 
Ohio City) was annexed. Other annexations followed: East 
Cleveland (a district east of the present 55th street, and not the 
suburban city of that name) in 1872. Newburg in 1873, West Cleve- 
land and Brooklyn in 1893, Glenvillc and South Brooklyn in 1905, 
Collinwood in 1910 and West Park in 1923. 

The most notable later events not mentioned elsewhere were 
the centennial celebration of 1S96, the sesquicentennial observance 
of 1946, the establishment of a successful community fund, the suc- 
cessful Great Lakes exposition of 1936 and 1937 and the National 
Air races held at Cleveland airport. 

Bibliography. — Annuals of the Cleveland Chamber of Commerce 
(1865 ft seq .) ; C. Whittlesey, The Early History of Cleveland (1867) ; 
C. A. Urann, Centennial History of Cleveland (1896); C. F. Thwing, 
“Cleveland, the Pleasant City,” in Powcll^s Historic Towns of the 
Western States (igoi); S. P.'Orth, A History of Cleveland (iqlo) ; 
City Record, official publication of the City of Cleveland (1914 ft seq ,) ; 
K. M. .\very, A History of Cleveland and Its Environs, vol. i (19x8); 
C. K. Kennedy, Fifty Years of Cleveland (T92.O; William R. Coates, 

A History of Cuyahoga County and the City of Cleveland, 3 vol. 
(1924); Charles .Asa Post, Doans Corners and the City Four Miles 
West (1930); Wilfred Henry Alburn and Miriam Russell Alburn, This 
Cleveland of Ours, 4 vol. (1933) ; Theodore Hall, The Sesquicentennial 
Story of Cleveland, lygd-igad (1946); William Ganson Rose, Cleve^ 
land: The Making of a City (1950). (P. By.) 

CLEVELAND, a city of southern Tennes.sce, U.S., 29 mi. 
E.N.E. of Chattanooga, on federal highway 1 1 and the Southern 
railway; the county seat of Bradley county. The population in 
1950 was 12,445; in 1940, 11,351; and in 1930, 9.136 by the fed- 
eral census. There are manganese mines near by, and the city 
has more than 70 factories, employing 5,500 persons and produc- 
ing goods valued at $15,000,000 annually. During the Civil War 
U. S. Grant and William T. Sherman for a time had headquarters 
there, in houses that are still standing. The battle of Ft. Hill was 
fought on the site of what is now Ft, Hill cemetery. Cleveland 
was settled about 1832 and was incorporated as a city in 1837. 
It was named after Col. Benjamin Cleveland, a commander at the 
battle of King’s Mountain. 

CLEVELAND HEIGHTS, a city of Cuyahop county, OhiO| 
U.S., adjoining Cleveland on the east. It is a re.sidential suburb, 
with a population of 58,782 in 1950; 54,992 in 1940 and 50,945 in 
1930 by the federal census. It has a commission-manager form 
of government. 

The village was incorporated in 1903 and in 1922 it became a 
city. 

CLEVER, an adjective implying dexterous activity of mind 
or body, and ability to meet emergencies with readiness and 
adroitness. The etymolo^ and the early history of the word 
are obscure. Some derive it, in the .sense of “quick to seize,” from 
M.E. diver or divre, a claw. This original sense probably sur- 
vives in the frequent use of the word for nimble, dexterous, quick 
and skilful in the use of the hands, and so it Is often applied to a 
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horse, *'clever at his fences.’* The word has also been connected 
with O.E. gleaWf wise, which became in M.E. gkUj and is cognate 
with Scottish gleg, quick of eye. 

CLEYNAERTS (Clenardus or Cl^nard), NICOLAS 
(1495-154J), Belgian grammarian and traveller, was born at 
Dicst, Brabant, on Dec. 5, 1495. Educated at the University of 
Louvain, he became a professor of Latin, which he taught by a 
conversational method. His Jnstitutiones in linguam graecam 
(*S3o), and Medilationes graecanicae (1531) passed through a 
number of editions, and had many commentators. He maintained 
that the learner should not be puzzled by elaborate rules until 
he has obtained a working acquaintance with the language. In 
pursuit of a scheme for proselytism among the Arabs he travelled 
in 1532 to Spain, and tried in vain to gain access to the Arabic 
mss. in the possession of the Inquisition. Finally, in 1 540, he set 
out for Africa to seek information for himself. He reached Fez, 
then a flourishing seat of Arab learning, but after 15 months of 
privation and suffering was obliged to return to Granada, and 
died in the autumn of 1542. He was buried in the Alhambra 
palace. 

See his Latin letters to his friends in Belgium, NicoUii Clemrdi, 
Peregrinaiionum ac de rebus machometicis ephtolae elegantmimae 
(Louvain, iS5o), and a more complete edition, Nic. Clenardi Ephto- 
Inrunt Ubrt duo (Antwerp, 1561) ; also Victor Chauvin and Alphonse 
Rocrsch, “£tude sur la vie et Ics travaux de Nicolas Clcnard’* in 
M ^moires couronnis (vol. lx., 1900-01) of the Royal Academy of 
Belgium, which contains an extensive bibliography. 

CLICHE. In the process of stereoty])e printing a matrix or 
mould is made in papicr-mach6 from the set type, and a solid cast- 
ing IS produced from this mould, which thus bears a surface of 
letters cast in relief, from which the actual prints are taken. The 
papier-mach6 mould is called a clich6. 

This term, representing as it does a mould for mechanical re- 
production, has passed into use as an effective name for any 
hackneyed term or phrase. The ciich6 is the vice of the writer who 
trades in second-hand thought and expression; for him the sea 
becomes “the rolling wave,” fire “the devouring element,” and the 
sun “the orb of day.” 

CLICHTOVE, JOSSE VAN (d. 1543), Belgian theologian, 
educated at Louvain and Paris, became librarian of the Sorbonne. 
In 1519 he was elected bishop of Tournai, and in 1521 was trans- 
lated to the see of Chartres. He is known as an antagonist of 
Luther. When Cardinal Duprat convened his Synod of Paris in 
1528 to discuss the new religion, Clichtove was charged to collect 
and summarize the objections to the Lutheran doctrine. This he 
did in his Compendium veritatum . . . contra erroneas Luther^ 
anorum assertiones (Paris, 1529). He died at Chartres on Sept, 
22. 1543; 

CLICHY, a manufacturing suburb of Paris. Pop. (1936) 56,- 
475. It was, under the name of Clippiacum, a re.sidence of the 
Merovingian kings. The church dates from the 17th century. The 
industries include the manufacture of starch, rubber, oil and 
grease, glass, chemicals and soap. 

CLICKS, peculiar sounds of unknown origin, found in many 
languages. The German term Scknalze and the Afrikaans klukken 
are both attempts to give a descriptive name, but the English 
word Click is as onomatopoeic as any. The outstanding examples 
of click-speech are the Hottentot languages (Nama, Ikora, 
Griqua, etc.) with four or five different clicks and those of the 
Bushmen of South Africa (Ikung, kham, !ai, etc.), with as many 
as nine different clicks. From contiguity with the Hottentots 
and Bushmen several Bantu stocks have acquired clicks, which 
are alien to Bantu speech-s3rstem8. Such stocks are the Zulus 
and Kaffirs while the Damaras, (originally Bantu), have dropped 
their language entirely and speak only Hottentot. In the interior, 
Afrikaans (Cape Dutch), has even acquired clicks. 

It seems fairly well established now, that clicks arc by no 
means confined to these South African tongues. There are cases 
of their presence in the Melanesian languages of the Eastern 
Pacific, the Q of Codrington and Paterson representing a click- 
sound. Clicks never appear very far north of the equator and 
a definite “click-zone” can be found girdling the earth with, and 
south of, the equator. A recent study of the Quichua language of 


the Incas of Peru shows the existence of click-sounds, later rubbed 
down to simple gutturals, in the ancient tongue. The Aztec or 
Nahuatl tongue also had clicks and in the surviving Aztec spoken 
by Mexicans in the hills of the interior, the tl, finftl and initial 
sounds exactly like a Hottentot dental cUck. 

In the Nama speech (Standard Hottentot), there are four 
clicks, represented thus: 

International 

Phonetic 

Tindall German system Association 

Dental . . c / % 

Cerebral . . q / C 

Palatal . . v * 3 [ 

Lateral . • x H b 

In the Bushman languages^ (so far as classified, 16 in number) 
other clicks exist having such signs as: 

Guttural /” Semi-labial D Labial O 

The sounds must be heard; no description can do more than 
convey a general idea of their nature. The dental click, for 
example, is pronounced by pressing the flattened tip of the tongue 
against the front teeth at the gums and quickly withdrawing it 
Early attempts to define and describe these sounds will be found 
in the works mentioned below. 

See H. Tindall, A Grammar of the Namaqua-Hottenlot Language 
(Cape Town, n.d.) ; J. L. Dohne, Zidu~Kafir Dictionary (Cape Town, 
1857) ; Meinhof, Lekrbuch der Namasprache (1909) ; Leonhard, 
NamaJand und Kalahari (1905) ; N. Whymant, The Zone of Click\ 
(Tokyo, 1923). See also Bushman Languages and Hottentots. 

(A. N. J. W.) 

CLIFF-DWELLERS. Once believed to be a mysterious 
vanished race, the inhabitants of the cliff-dwellings in the south- 
western United States are now recognized as but Pueblo Indians 
of the prehistoric period characterized by black-on-white pottery; 
who, when under hostile pressure, lodged their homes and 
granaries on ledges under overhanging cliffs, where such were 
available; in other cases excavated horizontally into bluff faces, 
or built on steep-walled mesas. Their skeletal remains, artifacts, 
and masonry arc identical with those of the same period found in 
ruins in canyon bottoms and valleys. The romantically inacces.- 
sible situation of the cliff ruins, however, is impressive. Among 
the best known are Cliff Palace and Spruce Tree House in Mesa 
Verde National Park, Colorado, and a series in Canyon de Chelly, 
Arizona. 

See Nordenskiold, Cliff Dwellings of the Mesa Verde (1893). 

CLIFF-DWELLINGS, the general archaeological term for 
the habitations of certain primitive peoples, formed by utilizing 
natural recesses or shallow caverns in the faces of cliffs, some- 
times with more or less modification to adapt them to the re- 
quirements of the buildings. They are to be distinguished from 
cave-dwellings, which, not necesssarily high in cliff walls, usually 
were or are occupied in their natural state; and from rock- 
shelters, used for temporary shelter, for stprage, as lookouts, and 
sometimes for sacrificial deposits and for burial of the dead 
Dry caves have been used as habitations in all parts of the 
world, some of those in France and Spain dating from the 
periods of human history. Caves are still inhabited in Tunis and 
in Central Africa, and as winter habitations by the Tarahumart 
and other Piman tribes of northern Mexico, who have modiiit*^ 
the natural recesses by the addition of masonry windbreaks, 
storage-bins, etc. A class of cave-dwellers known as Basket- 
makers, of a culture older than that of the cliff-dwellers, m 
Utah, C!olorado, Arizona and New Mexico; and another culture, 
known as Bluff-dwellers, occupied caves in the Ozark mountains 
of western Missouri-Arkansas. Other caves, such as i 

and Salts caves in Kentucky and Lovelock cave in Nevada, na | 
yielded important artifacts of their primitive occupants. 

Eskimo of King island in Bering strait, Alaska, as ^ 
least as 1881, occupied winter houses made by 
loose granite rocks to form niches in a steep slope and by wa 
up the front and sides with stones placed over a driftwwci ^ 
work, access being had by a long covered passage leading 
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openioff fa tbe floor. Ancient cUff-dwellings are found in the 
States of Chihuahua and Jalisco, Mexico, and especially in Colo- 
rado, Utah, Arizona and New Mexico, those in the Mesa Verde 
National park in southwestern Colorado being noted for the 
excellence of their architecture. It was once believed that the 
cliff-dwellers of southwestern United States were of a pre-Indian 
pygmy race, but archaeological study has ^own the structures 
and the objects found in them to be unquestionably of Pueblo 
origin, contemporaneous with numerous mesa-top and valley ruins, 
the selection of their sites, made accessible only by hand-and-toe 
holes pecked in the cliff, having been due to hostile pressure. In 
the Mesa Verde canyons the largest and most noted cliff-dwellings 
are: Cliff Palace, consisting of about 150 secular rooms and 23 
kivas or ceremonial chambers, together with various square and 
circular towers, all built in a very compact group and following 
the curving face of the recess for about 300 feet. Spruce-tree 
house, 216 ft. long and 89 ft. wide (114 rooms and 8 kivas), was 
three storeys high in its loftiest part; its chambers were built 
round, rectangular, or triangular according to the exigencies of the 
limited ground space. Balcony house (25 rooms) is named from 
a wide shelf extending along the front of two of the houses and 
is built on the projecting iloorbeams. There arc many other 
similar dwellings in the Mesa Verde canyons, some of which have 
been excavated; and on the summit of the mesa are massive 
related pueblo-like structures, used perhaps chiefly for ceremonial 
pur])oses, as well as many pit-houses. Other imiwrtant cliff- 
dwellings of Arizona are Casa Blanca in Canyon de Chelly, Mon- 
tezuma castle on Beaver creek of Verde river, and various ex- 
amples (ef.g., Betatakin, Kitsil), in the Navaho National monu- 
ment. Cliff-dwellings of this class extend from southern Colorado 
to central Mexico. Another type, known as cavate lodges, con- 
sists of groups of a few communicating rooms excavated in the 
friable volcano tuff of the cliffs, in front of which terraced houses 
of masonry with flat roofs were built. This class is common to 
the Puye and Rito de los Frijoles areas in northern New Mexico, 
and occurs also on the Rio Verde in Arizona. 

Sn- H. C. Mercer, Hill Caves of Yucatan (Philadelphia, i8g6) ; Alice 
C Cook, “Aborigines of the Canary Islands,” Amer. Anthropologist 
(v(.i II., no. 2, 1900) ; E. W. Nelson, “Eskimo about Bering Strait,” 
jm/i Rep. Bur. Amer. Ethnology (pt. i, 1R99) A. F. Bandelier, 
Anhacological Inst, Amer, Papers, Amer. .ser., pis. iii., iv. (Cambndp, 
iS.,o-g2) ; W. H. Uolme.s Rep, U.S. Geol, Surv, of the TerrUoms for 
(1879); w. H. Jackson, ibid, JS74 (1S76) ; E. A. Meam.s, 
Muhn Sri. Mo,, vol. 37 (1890); C. Mindclcff, in 13th and 16th 
Rrp Pur. Amer. Ethnology (1896-189?) ; F- H. Chapm, Land of the 
Ciifi Dwetlrrs (Boston, 189a) ; G. Nordcnskiold, Cliff Dwellers of the 
Verde, trans. by D. Lloyd Morgan (Stockholm and Chicago, 
i»' t) ; Holmes Anniversary Volume (privately published, Wjwhington, 

; C. Lumholtz, Unknown Mexico (2 vols., 1902); A. HrdUcka, 
Amrr. Anthropologist (vol. v., 1903) ; B. Cummings, Bull, Umv. of 
l:nh (vol iii., 1910) ; J. W. Fewkes, Bull. 41, 50, 51 an^d 70, Bur. 
Amer. Ethnology (1909-1919) and in various reports of the same 
Bureau; A. V. Kidder, Introduction to the Study of Southwestern 
Ardtarology (New Ilaven, 1924, with extended bibliography) ; A. V. 
Kidder and S. J. Guernsey, Bull. 65, Bur. Amer. Ethnolo^ 

]• 1. N'usbaum, ' A Basket-maker Cave in Kune county, Utah with 
imii's on the artifacts by A. V. Kidder and S. J. Guernsey, Indian 
Roiex and Monogr,, Mus. Amer. Indian (Misc. no. *9i ^22); Dene 
hibhaum, Deric in Mesa Verde (1926, juvenile). fr. W. 

CLIFFORD, the name of a famous English family and 
barony, taken from the village of Clifford in Herefordshire# 
Rhuert de Clifford {i 274 -i 3 I 4 )» of the most ]^wcrfid 
barons of his age, won great renown at the siege of Carlaverock 
ca.Mh* in 1300, and after taking part in the movement against 
t^ixNard IPs favourite, Piers Gaveston, was killed at Bannock- 
burn. His son Roger, 2nd baron (1300-1322), shared m me 
nlitllion of Thomas, carl of Lancaster, and was probably executed 
York on March 23, 1322. John, the 9th baron (i 435""^4 O 
C'lnn'd the name of the "‘butcher,” in the Wars of the ® 

"huh he fought for Henry VI; after the battle m 

Mf»o he murdered Edmund, earl of Rutland, son of Richard, du e 
Vork. Shakespeare refers to this incident in King Henry VL 
ful also represents CUfford as taking part in the murder ot York, 
bt/uirh it is practically certain that York was slam in the battle, 
^hftord was killed at Ferrybridge on March 28, 1461, and was 
afferward attainted. His young son Henry, the loth baron (c# 


X454-1523), lived disguised as a shepherd for some years; hence 
he is sometimes called the “shepherd lord.” On the accession of 
Henry VII the attainder was reversed and he received his father’s 
estate. He fought at Flodden in 1513, and died on April 23, 1523. 
He is the subject of two of Wordsworth’s poems, “The White Doc 
of Rylstone” and the “Song at the Feast of Brougham Castle.” 
Henry, the nth baron, was created earl of Cumberland (q-v.) in 
1525, and from this time until the extinction of the title in 1643 
the main line of Cliffords was associated with this earldom. 

On the death of George, 3rd earl of Cumberland, in 1605, the 
barony of Clifford, separated from the earldom, was claimed by 
his daughter Anne, later countess of Dorset, Pembroke and Mont- 
gomery; and in 1628 a new barony of Clifford was created in 
favour of Henry, afterwards 5th and last earl of Cumberland. 
After Anne s death in 1676 the claim to the older barony passed 
to her daughter Margaret (d. 1676), wife of John Tufton, 2nd 
earl of Thanet, and her descendants, whose title was definitely 
recognized in 1691. After the Tuftons the barony was held with 
intervening abeyances by the Southwells and the Ru5.sells, and 
to this latter family the present Lord Dc Clifford belongs. 

When the last earl of Cumberland died in 1643 the newer 
barony of Clifford passed to his daughter Elizabeth, wife of 
Richard Boyle, 2nd carl of Cork, and from the Boyles it passed 
to the Cavendishes, falling into abeyance in 1858. 

The barony of Clifford of Lanesborough was held by the Boyles 
from 1644 to 1753, and the Devonshire branch of the family 
still holds the barony of Clifford of Chudleigh, created in 1672. 

See G. £. C.(okayne), Complete Peerage, vol iii, new ed. (London, 
1913) ; and T. D. Whitaker, The History and Antiquities of the Deanery 
of Craven, 3rd cd. (Leeds, London, 1878). 

CLIFFORD OF CHUDLEIGH, THOMAS CLIF- 
FORD, 1ST Baron (1630-1673), English lord treasurer, the son 
of Hugh Clifford of Ugbrooke, near Exeter, was born on Aug. x, 
1630, matriculated at Exeter college, Oxford, in 1647, and en- 
tered the Middle Temple in 1648. He represented Totnes in the 
convention parliament of 1660 and in the parliament of 1661, and 
became a steady supporter of the earl of Arlington, in opposition 
to the chancellor, earl of Clarendon. On the outbreak of the 
Dutch war in 1664 Clifford was appointed commissioner for the 
care of the sick and of prisoners; afterward knighted and ap- 
pointed ambassador to Denmark and Sweden, he served with the 
fleet in 1665 and 1666, and in Oct. 1667 was one of those selected 
by the commons to prepare papers concerning the naval opera- 
tions. In 1666 he was made controller of the household and a 
privy councillor, in 1667 a commissioner for the treasury and in 
1668 treasurer of the household. 

As one of the Cabal ministry, Clifford co-operated zealously 
with the king in breaking through the Triple Alliance with Holland 
and Sweden and in effecting an understanding with France. He 
was the only minister, besides Arlington, entrusted with the secret 
treaty of Dover of 1670, which he signed as well as the ostensible 
treaty shown to all the members of the Cabal. In 1672, during 
the absence of Arlington and Coventry abroad, Clifford acted as 
principal secretary of state. He was chiefly responsible for the 
“stop of the exchequer” (which, through the suspension of all 
payments for 12 months, gave Charles the use of all revenue) and 
probably also for the attack upon the Dutch Smyrna fleet. He 
was appointed that year a commissioner to inquire into the settle- 
ment of Ireland. On April 22 he was raised to the peerage, and on 
Nov. 28, by the duke of York’s interest, was made lord treasurer. 
This excited the jealousy of Arlington, who had always aspired 
to that office. It was, however, the Test Act of 1673 that brought 
about Clifford’s downfall. On the passing of the bill Clifford fol- 
lowed the duke of York into retirement. He had, it would seem, 
been gradually moving towards Roman Catholicism and probably 
the Test act precipitated his conversion to the Roman faith. His 
resignation caused astonishment, since he had never publicly pro- 
fessed his religion, and in 1671 had even built a new Protestant 
chapel at his home at Ugbrooke. According to John Evelyn, how- 
ever, his conduct was governed by a promise previously given to 
James. He gave up the treasurership and his seat in the privy 
council in June# (fa July 3, X673, he received a general pardon 
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from the king as a safeguard against a possible impeachment by 
the commons. In August he said a last farewell to Evelyn, and 
in less than a month he died at Ugbrooke. In Evelyn’s opinion 
the cause of death was suicide, but this seems very unlikely. 
Hie evidence is not strong nor was such an action in keeping with 
his character. Clifford was one of the worst advisers of Charles n, 
but sincere and consistent. Evelyn declares him “a valiant, uncor- 
rupt gentleman; ambitious, not covetous; generous, passionate, a 
most constant, sincere friend.” He married Eliza^th, daughter 
of William Martin of Lindridge, Devonshire (by whom he had 
15 children, 3 sons and 6 daughters surviving him). He was suc- 
ceeded by Hugh, his 5th but eldest surviving son. 

See C. H. Hartmann, Clifford of the Cabal (London, Toronto, 1937). 

CLIFFORD, SIR HUGH, G.C.M.G.; G.B.E. (1866-1941). 
British colonial governor, son of Maj.-Gen. Sir H. H. Clifford, 
V.C., K.C.M.G., was bom in London on March 5, 1866, and was 
educated at Wobum Park. In 1883 Clifford passed into 
Malay States civil service, and, after executing a special mission 
towards the sultan of Pahang in 1887, became the governor’s 
agent there. After filling several other administrative posts, he 
returned to Pahang as British resident during the years 1896-99. 
Four years later he became colonial secretary at Trinidad, and 
was transferred in the same capacity to Ceylon in 1907, where he 
remained until his appointment as governor of the Gold Coast in 
1912. He was governor of Nigeria, 1919-25; Ceylon, 1925-27; 
and the Straits Settlements, 2927-29. Apart from his career in 
the colonial service, Sir Hugh Clifford made his name as a 
writer of distinction, his stories of the Malay peninsula being 
among the best of his works of fiction. He married as his second 
wife rile novelist, Mrs. Henry de la Pasture. Among his numerous 
works may be mentioned the following: Studies in Brown Hu- 
manity (1898); Bush-Whacking (rgoi); Malayan Monochromes 
(1913) and The Further Side of Silence (1916). Sir Hugh also 
compiled with Sir Frank Swettenham a Dictionary of the Malay 
Language, He retired from the colonial service in 1929 and died 
Dec. 19, X94t. 

CLIFFORD, JOHN (1836-1923), British Nonconformist 
minister and politician, son of a warp-machinist at Sawley, Derby- 
shire, was bora on Oct. 16, 1836. He worked in a lace factory 
where he attracted the notice of Baptists, who sent him to the 
academy at Leicester and the Baptist college at Nottingham to be 
educated for the ministry. In 1858 he was called to Praed Street 
chapel, Paddington (London), and while officiating there he at- 
tended University college and pursued his education at the Brit- 
ish Museum. He took his B.A. (1861), B.Sc. (1862), M.A. 
(1864), and LL.B. (1866), and in 1883 he was given an honorary 
D.D. by Bates college, U.S.A. At Praed Street chapel he obtained 
a large following, and in 1877 Westbourae Park chapel was 
opened for him. As a preacher, writer, propagandist, and ardent 
Liberal politician he became a power in the Nonconformist body. 
He was president of the London Baptist Association in 1879, 
the Baptist Union in 1888 and 1899, and of the National Council 
of Evangelical Churches in 1898. His prominence in i^litics 
dates from 1903, in consequence of his advocacy of '^passive re- 
sistance” by non-payment of taxes to the Education Act of 1902. 
Into this movement he threw himself with militant ardour, his 
own goods being distrained upon, with those of numerous other 
Nonconformists. The “passive resistance” movement, with Dr. 
Clifford as its chief leader, contributed to the defeat of the Union- 
ist Government in Jan. 1906, and his efforts were then directed 
to getting a new act passed which should be undenominational. 
The rejection of Mr. Birrell’s bill in 2906 by the House of Lords 
led Dr. Clifford and his followers to denounce the House of Lords, 
but as year by year went by, up to 1909, with nothing but failure 
on the part of the Liberal ministry to solve the education problem 
—failure due not to the House of Lords but to the inherent dif- 
ficulties of the subject — ^"‘passive resistance” lost its interest. Dr. 
Clifford received a C.H. in 1921, and died on Nov. 20, 2923. 

His chief writings are The English Baptists (x88x) ; The Christian 
Certainties, and ed. (1904) ; The Ultimate Problems of Christianity 
(laob). See C. T. Bateman: John Clifford (2904) ; D. Crane: John 
Cldfferd (1908) ; Life and Letters, ed. by Sir James Marchant (X994). 


CLIFFORD, NATHAN (2803-2881), U.S. supreme court 
justice, was born at Rumney, N.H., on Aug. x8, 1 803. He read law 
in an office at Rumney and was admitted to the bar in 2827. CliL 
ford settled in Maine and in 1830 was elected to the lower house of 
the state legislature. In 1834 he was appointed attorney general 
of the state and four years later was elected to the U.S. house 
of representatives. U.S. attorney general under Pres. James Polk, 
2846-48, he also served as a diplomatic representative to Mexico 
at the end of the war with that country. From 1858 until his 
death on July 25, 1881, he was an associate justice of the U.S. 
supreme court. 

Clifford became known as an able and articulate advocate of 
Jacksonian democracy. Although his early formal education was 
limited, he won wide respect for his comprehensive and learned 
legal opinions. His areas of special competence were maritime and 
commercial law and law pertaining to Mexican land grants and 
procedure and practice. Clifford did not write any of the court’s 
majority opinions on leading points of constitutional law, however. 
Clifford, who headed the electoral commission which investigated 
the disputed Hayes-Tilden election of 1876, protested against its 
decisions in 1877 in favour of Rutherford Hayes, the Republican 
presidential candidate. 

CLIFFORD, WILLIAM KINGDON (1845-1879), Eng. 
iish mathematician and philosopher, was bom on May 4, 1845, 
at Exeter. He was educated at King’s college. London, and a'i 
Trinity college, Cambridge, where he was elected fellow in 1868. 
He was appointed professor of mathematics at University college, 
London, in 1871 and was elected a fellow of the Royal society in 
2874. In 1875 he married Lucy (d. 1929), daughter of John 
Lane, of Barbados, who became well-known under her married 
name as a novelist and dramatist, her most successful story lieing 
Mrs, Keith*s Crime (1885). A man of athletic but not robust 
physique. Clifford began to fall into ill-health in 1876 and, after 
two voyages to the south, died, during the third, of pulmonary 
consumption at Madeira, on March 3, 1879, leaving his widow 
with two daughters. 

Clifford impressed all his contemporaries as a man of extraor- 
dinary originality; he had also quickness of thought and speech, 
a lucid style, wit, poetic fancy and social warmth. He was a 
mathematician of the front rank and, contrary to the excessively 
analytic tendency of the Cambridge mathematicians, “above all 
and liefore all a geometer.” He developed the theory of biquater- 
nions as a generalization of Sir W. R. Hamilton’s quaternion.s and 
linked them with the general idea of a linear associative algebra. 
He recognized the serious difficulties created for Kant’s theor>' of 
a priori synthetic propositions by the ^non-Euclidean geometries 
of Nikolai Lobachevski and Georg F. B. Riemann (qtj.v.) and 
drew attention at the same time to the partly tautological char- 
acter of arithmetic. He showed that spaces of constant curvature 
could have several different topological structures in the large and 
proved the topological equivalence of a Riemann surface to a box 
with holes in it. His suggestion (2870) that matter is a type of 
curvature of space foreshadowed Einstein’s general theory of 
relativity. Other important papers of his dealt with Abelian func- 
tions, algebraic forms and projective and algebraic geometry. 

Karl Pearson took up and developed further Clifford’s views 
on the philosophy of science, which were related to tho.se of 
Hermann von Helmholtz and Ernst Mach. In general philosophy, 
Clifford’s name is chiefly associated with two phrases of his com- 
ing, “mind-stuff” and “the tribal self.” The latter gives the key 
to his ethical view, which explains conscience and the moral law 
by the development in each individual of a “self” that prescribes 
the conduct conducive to the welfare of the “tribe.” He was 
prominent in the battle between theology and Darwinian science. 

His works are: Elements of Dynamic (1879-87); Seeing 
Thinking (1879) ,* Lectures and Essays (1879) i Mathematical 
pers, ed. by R. IXicker (1882); and The Common Sense of the 
Exact Sciences, completed by Karl Pearson (1885). . 

CLIFFSIDE PARK, a borough of Bergen county, ^ J ' ^ ^ ’ 
on the Palisades overlooking the Hudson river. The railroad s a- 
tion is Weehawken (q,v,). A residential suburb, it had a popula- 
tion of 27,126 in 2950; 16,892 in 2940 by the federal census. 
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CLIPTON, a town of Arizona, U.S., on the San Francisco 
river and the Southern Pacific railway, near the eastern boundary 
of the state; the county seat of Greenlee county. Pop. (1950) 
3.466; (1940) 2,668. It was formerly in the Morenci-Metcalf 
copper-mining district. Metcalf was abandoned and all the build- 
ings removed. Morenci became the site of a large open-pit 
copper-mine development, to make available low-grade copper 
ore. Clifton was settled about 1870, and was incorporated in 
Tt;o8. It is the oldest copper-mining camp in the state. 

CLIFTON, a city of Passaic county, N.J., U.S., between Pat- 
erson and Passaic, served by the Delaware, Lackawanna and 
Western and the Erie railroads. Pop. (1950) 64,511. There arc 
al)out 200 major industries manufacturing television sets, dry 
batteries and flashlights, electronic equipment, printing machin- 
ery, tire machinery, precision instruments and tools, calendars, 
chemicals, drugs, aircraft parts, steel springs, railroad boxcars, 
textiles and telephones. Production in 1950 was valued at $600,- 
000,000. It has a city manager form of government. 

CLIFTON FORGE, a city of western Virginia, U.S., amid 
the superb scenery of the Allegheny mountains, on the Jackson 
river; in Alleghany county, but administratively independent of it 
U is on federal highways 60 and 220, and is served by the Chesa- 
jH'ake and Ohio railway. Pop. (1950) 5 . 795 ; (1940) 6461. The 
city has railroad repair shops, is a distributing point for coal from 
the near-by fields and is headquarters of the western division of 
tlie Virginia Electric k Power company. Clifton Forge, formerly 
allied Williamson, was incorporated in 1884. Iron Gate gap with 
the rainbow rock formation on either side, is the natural {)ass 
through the mountains formed by the river and used by travellers 
smiT Indian days. Douthat State park is near by. 

CLIMACTERIC, a critical period in human life (from the 
(ir. KXifiOJiTitpy the rung or step of a ladder); in a medical sense, 
the period known as the “change of life,” marked in women by 
the menopause (9.1^.). The word is also used of any turning point 
in the histor>' of a nation, a career, etc. 

CLIldATE, ARTIFICIAL. Climate usually signifies the 
e.xternal factors which affect animals and plants, such as solar 
radiation, humidity, gaseous com(K>sition of the air, temperature 
and air movement. The mechanical control of these factors con- 
stitutes artificial climate. In 1933 the John B. Pierce Laboratory 
ol Hygiene was established in New York city for the study of 
man s relationship to his thermal environment both from the 
pby.sical and physiological standpoints, marking the beginning of 
the modern approach to the science of air conditioning. That 
ilimatic conditions affect health is generally recognized, and rec- 
ords I an be found showing increased mortality rates accompany- 
iriR local fieriods of unseasonal weather such as the “hot week'* of 
1934 in the li.S. during which the death rate was doubled. That 
the human body periodically displays seasonal variations to 
rlimatic changes is shown by variations in blood chemistry, endo- 
crine functions, resistance to infectious diseases and, as noted, 
even mortality. 

I’he modern aspect of artificial climate regulation for animals 
an<l man involves primarily temperature, humidity and air move- 
nieni: i,e., it is physical more than chemical. As F. S. Lee pointed 
the major problems are physical rather than chemical, 
cutaneous rather than respiratory. Oversimplification of the 
problem is dangerous, however. Simple measurement of total 
faciit exchange has been replaced by partitionaJ calorimetry. Since 
^cat production by the body is chemical and heat loss physical, the 
Maintenance of body temperature becomes the balance between 
production (thermogenesis) and heat loss (thermolysis). 

Man.— Of major importance to comfort is humidity. Under 
Pro^H.*!' humidity conditions greater extremes of temperature can 

‘olvrated by man, especially high temperatures. In dry air^, for 
example, man bas endured an external temperature of 164 F,, 
’»^hich is high enough to cook meat. , 

proper use of clothing aids man to keep comfortable m 
extremely warm or cold climates. If rate of air movement is 
‘^equate, relative humidity becomes less important at high tem- 
peratures. The lower room temperatures used in England are 
'elated to the heavier clothing worn and acclimatization. Up un- 


til about 1930-40, homes in the U.S. were less well heated, and 
heavier clothes were worn than in the following decades. 

A. P. Gagge and his coworkers found that ideal comfort is ex- 
perienced when three conditions are maintained — a skin tempera- 
ture of 91.5^ F., a minimum heat change in the body tissues and 
a minimum evaporative rate. An average person ra^tes enough 
heat to raise the temperature of 30 cu.ft. of air 9^ F. per minute; 
thus air movement in public gathering places should be equivalent 
to 30 ft. per person per minute. The incoming air should be 
slightly cooler than the room air to remove the hi^t produced by 
the occupants. In modem homes with air conditioning it be- 
comes necessary to humidify the air in winter by various means 
for best respiratory comfort. In summer, conversely, moisture 
should be removed from the air in many localities for best physio- 
logical comfort. Often humidity control alone is adequate for 
comfort. Relative humidity of from 55% to 60% is usually 
sought. In critical experiments by C. E. A. Winslow and L. P. 
Herrington the effect of humidity on the drying of mucous mem- 
branes of the nose and throat was measured. They found the 
absolute moisture content of the air and not the relative humidity 
to be the critical factor. Thus the air of the schoolroom in win- 
ter with TO% relative humidity at 70** F. is no more harmful to 
the child tl^n outside air of 74** F. saturated with moisture. 
Based on the fact that the critical point for drying of the mucosae 
of the mouth is 0.40 in. vapour pressure, drying must occur at air 
temperatures below 53*^ F. with any moisture content, at 60^ with 
less than 77% relative humidity, at with less than 54% rela- 
tive humidity, and at So"* with less than 39% relative humidity. 
D. H. K. Lee disagreed with the generally accepted opinion that 
a hot, moist climate tends to impair vigour in children. He com- 
pared the “ideal” climate of D. Brunt of 66° to 68° F. and 60% 
humidity with air-conditioned houses in the U.S. with tempera- 
tures up to 78° F. Man can be acclimatized to tropical climates 
with greater ease than generally expected once infectious tropical 
diseases are overcome. 

Plants* — ^The artificial control of climate finds extensive use 
in the culture and storage of plants. Temperature and light are 
the factors most commonly controlled. Widespread use of such 
controls is made by the greenhouse industry, which covered nearly 

1.000 ac. in the United States alone in 1950; and, in addition, 
temperature controls are used considerably in the storage of 
fruits and vegetables. 

Storage facilities for horticultural products included more than 

500.000 cu.ft. in the United States in 1950. Artificial climates 
also find an extremely valuable use in research relating to the 
growth and development of plants. 

Temperature Control. — ^A wide variety of plant physiological 
processes are influenced by temperature, such as the rate of water 
evaporation from leaves, the rate of photosynthesis, the translo- 
cation of food materials and the type of metabolism carried out 
in the cells of the plant. Some crops require a high temperature 
for healthy growth, for example, Saintpaulia or African violet, 
which thrives only when temperatures are 70° F. or above. 
Others require low temperatures, especially at night. An example 
of this is the poinsettia, which is normally grown with day tem- 
peratures of from 75° to 85° F. and a night temperature of 60° F. 
It is very common for plants to require lowered temperatures at 
night. This requirement for a daily temperature cycle is termed 
thermoperiodism. The requirement for low night temperatures 
is thought to be a consequence of improved transport of food 
substances about the plant. Small plants commonly do not re- 
quire a diurnal temperature function, apparently because transport 
is relatively unimportant to them. As the plant becomes larger, 
however, the diurnal temperature cycle is required. 

Temperatures may be controlled for special physiological ef- 
fects; e.g., low temperatures are commonly used to bring about 
flowering in poinsettias or to increase the vigour of winter species 
of grains (a process called vernalization). High temperatures are 
used to hasten the flowering of many florist crops, particularly 
the spring bulbs. 

Light ContxoL — ^A primary function of light is supplying the 
energy for photosynthesis, the basic source of all plant foods. 
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Artificial light is sometimes used to increase the light intendty In 
the culture of winter greenhouse crops. This practice is common 
in the low countries of northern Europe for the culture of green- 
house tomatoes. For other crops shading is frequently used to re- 
duce light intensity in the summer. Large houses of cheesecloth 
are commonly erected in fields of tobacco for shading. 

In greenhou.ses, however, light is artificially altered not so much 
for the photosynthetic effect as for the effects on plant develop- 
ment. As in the case of temperature, many plants are highly 
sensitive to the diurnal cycle of light and darkness. Some plants 
will flower only under cycles in which they experience short days 
and long nights, chrysanthemum and ragweed being common ex- 
amples. Other plants require the opposite situation for flowering, 
in which they experience long days and short nights as do sugar 
beet, spinach and onions. Because of such sensitivity to day and 
night length (photoperiodism), artificial control of the length of 
day (or the length of night) can be used effectively to prevent or 
force flowering in many plants. 

Research workers have discovered that the length of the night 
is generally the determining factor in responses to seasonal changes 
of day length both in plants and in animals. Hence long-day type 
of behaviour can be maintained by simply supplying a brief ex- 
posure to light in the middle of each long night. This technique 
is commonly used to prevent flowering of chrysanthemums and 
poinsettias until appropriate seasons for the advantageous sale 
in the winter. Chrysanthemums are commercially forced into 
early flowering for the autumn market by means of large tents of 
black cloth w*hich are draped over the plants daily so as to give 
them the long night required for flowering. 

Egg laying by chickens is carried on only under long-day con- 
ditions, and lights are used to extend the day in winter seasons 
when natural days are too short. 

In artificial climates for the maintenance of plants in homes 
or business cstabli.shments it is generally sufficient to suspend 
150-w. reflector-flood lights over the plants about 3 ft. from the 
foliage. For the growth of plants over longer periods of time, 
the filament type light bulb does not provide enough blue light, 
and hence a closely packed bank of fluorescent light bulbs is nec- 
essary as well. For disrupting the night period, very weak light 
intensities are sufficient. Some plants will not respond to long 
nights if they receive as little as o.i foot candle of light through 
the night. This intensity is only slightly above the maximum in- 
tensity of moonlight. 

Other Factors. — Beside temperature and light, other factors 
of climate which arc commonly controlled are humidity, air 
movement and the carbon dioxide content of the air. Humidity 
can be raised conveniently in greenhouses by spreading a porous 
material like coke over the ground and keeping this sprinkled with 
water. Mist nozzle sprayers are also used. Most fruits and 
vegetables wilt in storage if the humidity is below 85%. Air 
movement is controlled in the storage of fruit products known to 
emit gases which either alter the flavour or the maturation of the 
fruit itself. Rapid air movement is maintained commonly in 
apple storages to prevent accumulation of volatile gases, especially 
ethylene. Control of carbon dioxide is not usually carried out 
commercially even though large increases in plant growth can be 
obtained by increasing the air content of this gas. (See also 
Climate and Climatology ; Climate in the Treatment of Di- 
sease; Daylight, Artificial; Heliotherapy.) 

Bibliography. — A. P. Gagge and L. P. Herrington, *Thysio 1 ogical Ef- 
fects of Heat and Cold,” Ann, Rev. Physiol., 9:409-428 (1947) ; D. H. K. 
Lee, “Heat and Cold,” ibid., 10:365-386 (1948) ; C. £. A. Winslow and 
L. P. Herrington, Temperature and Human Life (Princeton, London, 
1949) ; A. E. Mumeek, ei al., Vemalnation and Photoperiodism (Wal- 
tham, Mass., 1948). (W. A. Hd.; A. C. L.) 

CLIMATE AND CLIMATOLOGY. The word cUma 
(from Gr. xXfpctp, to lean or incline) was used by the Greeks for 
^e supposed slope of the earth towards the pole, or for the incli- 
nation of the earth’s axis. A change of cUma then meant a change 
of latitude. The latter was gradually seen to mean a change in 
atmospheric conditions as well as in length of day, and cUma thus 
came to have its present meaning. “Climate” is the average con- 


CLIMATOLOGY 

dition of the atmosidieTe. "Weather” dmotea a siiigle occurrence 
or event, in the series of conditions which make up cUmate. The’ 
climate of a place is thus in a sense its average weather. Clima. 
tology is the study or science of climates; it is a branch of the 
science of meteorology iq.v.). 

Climatic Elements and Their Treatment.— Climatoluey 
has to deal with the atmospheric conditions which affect human 



TION RECEIVED AT DIFFERENT LATITUDES IN DIFFERENT HONTHS 
LatltudM ar* shown on loft maraln. months on right, and valuos by tho 
vortical distanoa abovo tho piano of tho two marolns 

life, viz., temperature (including radiation) ; moisture (including 
humidity, precipitation and cloudiness); wind (including storms) 
and evaporation. Climate deals first with average conditions, but 
a satisfactory presentation of a climate must take account, al.Ko, 
of regular and irregular daily, monthly and annual changes, and of 
local departures, mean and extreme, from the average conditions 
The mean minimum and maximum temperatures or rainfalls of a 
month or a season are important data. Further, a determination 
of the frequency of occurrence of a given condition, or of certain 
values of that condition, is important, for periods of a day, month 
or year, as for example the frequency of winds according to direc- 
tion or velocity; or of different amounts of cloudiness. The 
probability of occurrence of any condition, as of rain in a certain 
month, is also a useful thing to know. 

Solar Climate^-Climate, in so far as it is controlled solely by 
the amount of solar radiation which any place receives by reason 
of its latitude, is called solar climate. Solar climate alone would 
prevail if the earth had a homogeneous land surface, and if there 
were no atmosphere. The relative amounts of insolation received 
at different latitudes and at different times at the upper limit of 
the earth’s atmosphere, i.e., without the effect of absorption by the 
atmosphere, are shown in fig. i after Davis. The latitudes are 
given at the left margin and the time of year at the right margin. 
The values of insolation arc shown by the vertical distance above 
the plane of the two margins. At the Equator, where the day is 
always 12 hours long, there are two maxima of insolation at the 
equinoxes, when the sun is vertical at noon, and two minima at 
the solstices when the sun is farthest off the Equator. The values 
do not vary much through the year because the sun is never very 
far from the zenith, and day and night are always cQuah As 
latitude increases, the angle of insolation becomes more oblique 
and the intensity decreases, but at the same time the length of W 
rapidly increases during the summer, and towards the pole of e 
hemisphere which is having its summer, the gain in 
from the latter cause more than compensates for the loss by 
former. The double period of insolation above noted for 
equator prevails as far as about lat. 12® N. and S.; at -jj, ! 
two maxima have united in one, and the same is true of the j 
ima. At the pole there is one maximum at the summer so ® ’ j 
and no insolation at all while the sun is below the horizon. 
June 21 the Equator has a day ishr. long, but the sun doc ^ 
reach the senith, and the amount of insolation is thereto 
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tlian at the eqainoz. On the northern tropic, however, the sun is 
vertical at noon, wd the is more than i2hr. long. Hence the 
amount of insolation received at this latitude is greater than that 
received at the equinox at the Equator. From the tropic to the 
pole the sun stands lower and lower at noon, and the value oi 
insolation would steadily decrease with latitude if it were not for 
the increase in the length of day. Going polewards from the north- 
ern iropic on June ai, the value of insolation increases for a time, 
because although the sun is lower, the number of hours during 
vhich it shines is greater. A maximum value is reached at about 
lai. 43i®N. The decreasing altitude of the sun then more than 
compensates for the increasing length of day, and the value of 
insolation diminishes, a secondary minimum being reached at 
about lat. 62®. Then the rapidly increasing length of day towards 
thr pole again brings about an increase in the value of insolation, 
until a maximum is reached at the pole which is greater t^an the 
value received at the Equator at any time. 

On June 21 there are therefore two maxima of insolation, one at 
lat. 43 i® aud one at the north pole. From lat. 43^® N., insolation 
decreases to zero on the Antarctic circle, for sunshine falls more 
and more obliquely, and the day becomes shorter and shorter. 
Beyond lat. 66i® S. the night lasts 24 hours. On Dec. 21 the con- 
diiions in southern latitudes are similar to those in the northern 
hemisphere on June 21, but the southern latitudes have higher 
values of insolation because the earth is then nearer the sun. At 
the equinox the days are equal everywhere, but the noon sun is 
lower and lower with increasing latitude in both hemispheres until 
the rays are tangent to the earth's surface at the poles (except 
for the effect of refraction). Therefore, the values of insolation 
diminish from a maximum at the Equator to a minimum at both 
poles. 

The earth’s atmosphere weakens the sun’s rays. The more 
nearly vertical the sun, the less the thickness of atmosphere 
tra\'tTsecl by the rays. The values of insolation at the earth’s 
surface vary with the condition of the air as to dust, clouds, 
witer vapour, etc. As a rule, even when the sky is clear, about 
oru-half of the solar radiation is lost during the day by atmos- 
phi ric absorption. The great weakening of insolation at the pole, 
whiTo the sun is very low, is especially noticeable. The following 
table (after Angot) shows the effect of the earth’s atmosphere 
(roeihrient of transmission 0*7) upon the value of insolation 
received at sea-level. 


Values of Daily Insolation at ike Upper Limit of ike Earth*s 
Atmospkere and at Sea-Level 
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These values are relative only; during the present century the 
■^strophysical Observatory of the Smithsonian Institution of 
I'la.shingion, under the direction of C. G. Abbot, has estimated 
ihe actual intensity of the sun's radiation at the limit of the 
s atmosphere as i«9S gramme-calorics per sq.cm, per minute. 
Radiation, Rays.) This value is termed the “solar con- 
though it varies within about five per cent, on cither 
silk* of this mean value. The value of 1,000 on the above scale 
ffpreseuts about 940 gramme-calories per sq.cm. of horizontal 
surface. 

Physical ClimatCd — ^The distribution of insolation explains 
Jftiiny (if the large facts of temperature distribution ; for example, 
ilit* decrease of temperature from Equator to poles; the double 
of temperature on and near the Equator; the increas- 
seasonal contrasts with increasing latitude, etc. But the 
fCRular distribution of solar climate between Equator and poles 
would exist on a homogeneous earth, whereby similar con- 
: prevaU along each latitude circle, is very much modified 

■ ffip unequal distribution of land and water; by difference of 
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altitude; by air and ocean currents, by varying conditions of 
cloudiness and so on. The uniform anangement of solar climatic 
belts arranged latitudinally is interfered with, and what is known 
as physical climate results. According to the dominant control 
we have solar, continental and marine, and mountain climates. 
In the first-named, latitude is the essential; in the second and 
third, the influence of land or water; in the fourth, the effect of 
altitude. 

edification of the Zones by Latitude Circles^The five 
familiar zones are the so-called torrid, the two temperate and the 
two frigid zones. The torrid zone is limited north and south by 
the Tropics of Cancer and Capricorn, the Equator dividing the 
zone into two equal parts. The temperate zones are limited 
towards the Equator by the Tropics, and towards the poles by 
the Arctic and Antarctic circles. The two polar zones are caps 
covering both polar regions, and bounded on the side towards the 
Equator by the Arctic and Antarctic circles. These are really 
zones of solar climate. The tropical zone has the greatest annual 
amount and the least annual variation of insolation. Its annual 
range of temperature is very slight. Beyond the Tropics the 
contrasts between the seasons rapidly become more marked. The 
polar zones have the greatest variation in insolation between 
summer and winter. They also have the minimum amount of 
insolation for the whole year; their summer is so short and cool 
that the heat is insufficient for most forms of vegetation, especially 
for trees. The temperate zones are intermediate between the 
tropical and the polar in the matter of annual amount and of 
annual variation of insolation. Temperate conditions do not 
characterize these zones as a whole. They are rather the seasonal 
belts of the world. 

Temperature Zonea-— The astronomical classification of the 
zones serves very well for purposes of simple description, but a 
glance at any isothermal chart shows that the isotherms do not 
coincide with the latitude lines. In fact, in the higher latitudes, 
the former sometimes follow the meridians more closely than 
they do the parallels of latitude. Hence it has been suggested 
that the zones be limited by isotherms rather than by parallels of 
latitude, and that a closer approach be thus made to the actual 
conditions of climate. Supan^ has suggested limiting the hot belt, 
which corresponds to, but is slightly greater than, the old torrid 
zone, by the two mean annual isotherms of 68® F — an isothermal 
line which approximately coincides with the polar limits of the 



trade-winds and with the natural distribution of palms. The limits 
of these zones, according to the most recent information, are 
shown in fig. 2. The hot belt widens somewhat over the continents, 
chiefly because there is a tendency towards an equalization of the 
temperature between Equator and poles in the oceans, while the 
stable lands acquire a temperature suitable to their own latitude. 
Furthermore, the unsymmetrical distribution of land in low lati- 
tudes of nor^em and southern hemispheres makes the hot belt 

>A Supan, GrundtUge der pkysiseken Srdkunde (Ldpsig, 1896), 
88-89. Also Atlas of Meteorohgy^ PL z. 
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extend farther north than south of the Equator. The polar limits 
of the temperate zones are fixed by the isotherm of 50** F for the 
wannest month. Summer heat is more important for vegetation 
than winter cold, and where the warmest month has a temperature 
below 50^ F cereals and forest trees do not grow. The two polar 
caps are not symmetrical. Extended land masses in high northern 
latitudes carry the temperature of 50° F in the warmest month 
farther poleward there than is the case in high southern latitudes 
occupied by the oceans which warm less easily and are constantly 
in motion. Hence the southern cold cap, with equatorial limits 
at about lat. 50** S., is much larger than the northern polar cap. 
The northern temperate belt in which the great land areas He 
is much broader than the southern belt, especially over the conti- 
nents. These temperature zones emphasize the natural conditions 
of cHmate more than is the case in any subdivision by latitude 
circles, and they bear a fairly close resemblance to the old zonal 
classification of the Greeks. 

Clattiflcation of CUiutea* — The best and most logical form 
of classification is one which takes account of all the different 
climatic elements. Such a scheme has been prepared by W. 
Roppen {Die Ktimate der Erde, Berlin and Leipzig 1923) and 
assigns almost as much importance to rainfall as to temperature. 
Since the rainfall depends largely on prevaiHng winds, this classi- 
fication also takes account of the zones of wind. Eight main zones 
are distinguished and divided and subdivided into a number of 
climatic provinces and smaller areas. Each subdivision is dis- 
tinguished by a formula comprised of the main division followed 
by the initial letters of its characteristics: e.g., the cUmate of 
Swakopmund is described as BWkn, which means a sub-tropical 
(B) desert (Wiiste) climate with a cold (kalt) winter and fre- 
quent fog (Nebel). The eight zones are: A tropical rain zone 
with the coldest month usually above 64° F and rainfall above the 
limit of dryness (which varies according to the temperature and 
the seasonal distribution of rain) ; two zones of dry (steppe and 
desert) climate; two zones of warm temperate rain cHmate with 
the mean temperature of the coldest month between 64^ and 27^ 
F. (these include the ^'Mediterranean” and most of the "mon- 
soon” climatic areas); a zone of "boreal” or snow and forest 
cHfeate (with hot summers and cold winters below 27** F), which 
requires a large area of land and is consequently missing in the 
southern hemisphere; and two polar caps of "snow climate” with 
the mean temperature of the warmest month below 50” F. 

Marine or Oceanic Climate* — ^Areas can also be classified 
climatically according to their position relative to the great land 
masses, and irrespective of their latitude. Land warms and cools 
readily, and to a considerable degree; water slowly and but 
little. The slow changes in temperature of the ocean waters 
involve retardation in times of occurrence of maxima and minima, 
and a marine climate, therefore, has cool spring and warm 
autumn, seasonal changes slight, a prevaiHngly higher relative 
humidity, a larger amount of cloudiness, and a heavier rainfall 
than is found over continental interiors. In middle latitudes 
oceans have distinctly rainy winters, while over continental 
interiors the colder months have minimum precipitation. Ocean 
air is cleaner and purer than land air and is generally in more 
active motion. 

Continental Climate,r— Annual temperature ranges increase, 
as a whole, with increasing distance from the oceans. The coldest 
and warmest months are usually January and July, times of maxi- 
mum and minimum temperatures being less retarded than in 
marine cHmates. The greater seasonal contrasts in temperature 
over the continents than over the oceans are furthered by the 
smaller humidity and cloudiness over the former. Diurnal and 
annual changes of nearly all elements of climate, irregular as well 
as regular, are greater over contments than over oceans. Fig. 3 
illustrates the annual march of temperature in marine and con- 
tinental cHmates. Jacobabad in JuSsl (J), and Funchal on the 
island of Madeira (M) are representative continental and marine 
stations for a low latitude. Olekminsk in Siberia ( 01 ) and Lerwick 
in the Shetlands (L) are good examples of continental and marine 
climates of higher latitudes in the northern hemisphere. 

Owing to distance from chief source of water vapour— the 


oceans— air over the larger land areas is drier and dustier than 
that over the oceans. Yet even in arid continental interiors in 
summer absolute vapour content is surprisingly large, and in the 
hottest months percentages of relative humidity may reach 20% 
or 30%; e.g., in July, Luktschum with an average temperature of 
90^* and a relative humidity of 31 per cent, has more moisture 
in the air than Valentia with a temperature of 59** and a relative 

humidity of 83 per cent. Clondi* 
ness, as a rule, decreases inljlnd, 
and with this lower relative hu- 
midity, more abundant sunshine 
and higher temperature, the evap. 
orating power of a continental 
climate in summer is much 
greater than that of the more 
humid, cloudier and cooler marine 
cHmate. Both amount and fre- 
quency of rainfall, as a rule, de- 
crease inland, but conditions are 
very largely controlled by local 
topography and prevailing winds. 
Winds average somewhat lower m 
velocity, and calms are more fre- 
quent, over continents than uvg: 
oceans. Seasonal changes of 
pressure over the former give 
rise to systems of inflowing and 
out-flowing, so-caUed continental, 
winds, sometimes so well de- 
veloped as to become true mon- 
soons. Extreme temperature 
changes over continents ar(‘ the 
more easily borne because of the 
dryness of the air; because the 
minimum temperature of winter 
occurs when there is little or no 
wind, and because during the 
warmer hours of the summer 
there is the most air-move- 
ment. 

Desert Climate* — ^Desert air 
is notably free from micro- 
organisms. The large diurnal tem- 
perature ranges of inland regions, 
which are most marked where there is little or no vegetation, give 
rise to active convectional currents during the warmer hours of 
the day. Hence high winds are common by day, while the nights 
are apt to be calm and relatively cool. Diurnal cumulu.s clouds, 
often absent because of excessive dr3mess, are replaced by clouds 
of blowing dust. Excessive diurnal ranges of temperature caase 
rocks to split and break up. Wind-driven sand erodes and 
polishes the rocks. When the separate fragments become small 
enough they, in their turn, are transported by the winds and 
further eroded by friction during their journey. Rivers "wither 
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away, or end in brackish lakes. 

Coast or Littoral Climate^Between pure marine and pure 
continental types coasts furnish almost every grade of transibon. 
PrevaiHng winds are here important controls. When these blow 
from the ocean, cHmates arc marine in character, but when they 
are off-shore, a modified continental cHmate prevails, even up 0 
the immediate sea-coast. The former have smaller range 0 
temperature; the air is damp, and there is much cloud. AH the 
marine features diminish with increasing distance from the occ » 
especiaUy when there are mountain ranges near the coast. In 
Tropics, windward coasts are usually well suppUed with rain a , 
and temperatures are modified by sea breezes. 
in the trade-wind belts offer special conditions. 
often reach the sea, as on the western coasts of South Anic » 
Africa and Australia. Cold ocean currents, with prevailing 
along-shore rather than on-shore, are here hostfle 
rainfaU, although the lower air is often damp, and fog is co | 
in these regions. 




CLIMATE AND 

Momoofi Clinuttc*— -Exceptions to the general rule of rainier 
eastern coasts in trade-wind latitudes are found in monsoon 
regions, as in India, for example, where the western coast gets 
much rain from the south-west monsoon. As monsoons often 
sweep over large districts, not only coast but interior, a separate 
group of monsoon climates is desirable. In India there arc really 
three seasons— the cool winter, the hot transition, and the wet 
summer monsoon. Little precipitation occurs in winter, and that 
chiefly in the northern provinces. The winter monsoon is nor- 
mally off-shore and the summer monsoon on-shore, but exceptional 
cases are found where the opposite is true, as in north-east 
Ceylon. In higher latitudes the seasonal changes of the winds, 
although not truly monsoonal, involve differences in temperature 
and in other climatic elements. The only well-developed mon- 
suons on the coast of the continents of higher latitudes are those 
of eastern Asia. These are off-shore during the winter, giving 
dry, clear and cold weather; while the on-shore movement in 
summer gives cool, damp and cloudy weather. 

Mountain and Plateau Climate.r— Temiicrature decreases 
upwards at an average rate of 3® per i, 000ft., and for this reason 
and also because of their obstructive effects, mountains are im- 
puriant climatic factors. Mountains as contrasted with lowlands 
are characterized by decrease in pressure, temperature and 
absolute humidity; increased intensity of insolation and radiation; 
usually greater frequency of, and up to a certain altitude more, 
precipitation. The highest habitations are about 16,000ft. above 
sra level, at which altitude pressure has about half its sea-lcvcl 
value. The intensity of the sun’s rays is very great in the cleaner, 
drier and thinner mountain air. Vertical decrea.se of temperature 
is especially rapid during warmer months and hours; mountains 
an* then cooler than lowlands. The inversions of temperature 
iharuct eristic of the colder months, and of the night, give 
uiountains the advantage of a higher temperature then. At such 
times cold air flows down the mountain sides and collects in the 
valleys, being replaced by warmer air aloft. Hence diurnal and 
annual ranges of temperature on the mountain tops of middle 
and higher latitudes are lessened and the climate in this re.spect 
rcscmhlcs the marine. High enclosed valleys often show con- 
tincnlul conditions of large temperature range and such valleys 
in Europe open to the north-east form local “Siberias.*’ Plateaus, 
as compared with mountains at the same altitude, have relatively 
higher temperatures and larger temperature ranges. Altitude 
iirniKTs heat in low latitudes. High mountain peaks, even on the 
Efiuator, can remain snow-covercd all the year round. 

No general law governs variations of relative humidity with 
altitude, but on the mountains of Europe winter is the driest sea- 
son, and summer the dampest. At well-exposed stations there is 
a rapid increase in the vapour content soon after noon, especially 
in summer. The same is true of cloudiness, often greater on 
mountains than at lower levels, and usually greatest in summer 
when it is least in the lowlands. The higher Alpine valleys in 
winter have little cloud. This, combined with their low wind 
velocity and strong sunshine and the night temperature inver- 
sions, makes them winter health resorts. Owing to forced ascent 
of air over rising ground, rainfall usually increases with height 
op to a certain point, beyond which, owing to loss of water 
vapour, this increase stops. The zone of maximum rainfaU 
3 vrrjiges about 6,oooft. to 7,000ft. in altitude in intermediate 
latitudes, being lower in winter and higher in summer. When 
Ihcre is a prevailing wind from one direction, the lee side of the 
otouniains, and the neighbouring lowlands, are relatively dry, 
jorining a ’‘rain shadow.” Mountains resemble marine cHmales 
tn having higher wind velocities than continental lowlands. Moun- 
taiii summits have a noQturnal maximum of wind velocity, while 
plateaus usually have a diurnal maximum. 

THE TORRID ZONE 

Climate and Weather. — Climatic features here are simple 
uniform. Periodic phenomena, depending upon the daily 
annual march of the sun, arc dominant ; non-periodic weather 
are wholly subordinate. In special regions only, and at 
special seasons, is the regular sequence interrupted by an occa- 
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sional tropical cyclone. These cyclones are comparatively infre- 
quent and generally bring very heavy rains; the devastation one 
may produce often affects the economic conditions for many 
years. 

Temperature. — ^Mean temperature is very high, and very 
uniform over the whole zone, with little variation during the year. 
The mean annual isotherm of 68® F. is a rational limit at the 
polar margins of the zone, and the mean annual isotherm of 
8o® F. encloses the greater portion of the land areas, as well as 
much of the inter-tropical oceans. The warmest latitude circle 
for the year is not the equator, but latitude lo® N. The highest 
mean annual temperatures, shown by the isotherm of 85®F., are 
in Central Africa, in India, the north of Australia and Central 
America, but, with the exception of the ffrst, these areas are 
small. The temperatures average highest where there is little 
rain. In June, July and August there are large districts in the 
soulh of Asia and north of Africa with temperatures over 90® F. 

Over nearly all the zone mean annual range of temperature is 
less than 10® F., and over much of it, especially on the oceans, 
less than 5® F. Even near the margins of the zone the ranges 
are less than 25® F., as at Calcutta, Hongkong, Rio de Janeiro 
and Khartoum. Mean daily range is usually larger than mean 
annual; “night is the winter of the Tropics.” Over parts of the 
Paciffc and Indian oceans from Arabia to the Caroline islands 
and from Zanzibar to New Guinea, as well as on the Guiana 
coast, minimum temperatures do not normally fall below 68® F. 
Towards the margins of the zone, however, the minima on the 
continents fall to or even below 32® F. Maxima of over 120® F. 
occur over the deserts of northern Africa and a reading of 136® F. 
at Azizia in Tunis is the highest known shade temperature. A 
district where the mean maxima exceed 113® F. extends from 
the western Sahara to north-western India, and over Central 
Australia. Near the Equator the maxima are not so high; and 
inter-tropical oceans show remarkably small variations in tem- 
perature. 

The Seasons. — ^In a true inter-tropical climate the seasons 
depend not on temperature, but on rainfall and the prevailing 
winds. Life is regulated In .some cases almost wholly by rainfall. 
Although the rain is characteristically associated with a vertical 
.sun, that season is not necessarily the hottest. Towards the 
margins of the zone, with increasing annual ranges of temperature, 
seasons in the extra-tropical sense gradually appear. The associa- 
tion of uniformly high heat and humidity at most low-level 
places near the Equator is very enervating, and energetic physical 
or menial activity is difficult or impossible for white men. The 
absence of a bracing cold winter is a great drawback and the 
uniformity of conditions makes one sensitive to slight changes of 
temperature. The drier interior regions are more healthy, and the 
most energetic natives are the desert dwellers. 

Pressure, Winds and Rainfall. — ^Pressure is lowest near the 
equator, in the belt of doldrums. Here the pressure gradients 
arc small, and calms, variable winds and heavy rain and thunder- 
storms prevail. This region is one of the rainiest in the worlds 
averaging about xooin., and the sky is generally cloudy; it includes 
the dense forests of the Amazon and equatorial Africa. The dol- 
drums extend from the Equator to about 10® N., but do not in- 
clude any part of the southern hemisphere; on either side are the 
bells of trade winds, the north-east trade from about 10® to 
30® N. and the south-east trade from about o® to 25® S. The 
trades are extremely regular and stable and except where they 
strike windward coasts or high mountains they bring fine bracing 
weather. Over oceans the skies show small detached clouds (trade 
cumulus) but over the western and central parts of the conti- 
nents the trade wind latitudes are desert — ^the Sahara and Arabia, 
Kalahari and the desert of Australia. The boundaries between the 
trade winds and the doldrums move north and south following 
the sun, giving a “winter” dry season and a “summer” rainy 
season, which near the equator is divided into two by a minor dry 
season shortly after the summer solstice. Monsoons occur on 
many of the tropical lands, the best known being those of southern 
and eastern Asia. In the northern summer the south-west mon- 
soon, warm and moist, blows over the latitudes from about xo® 
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N. to and beyond the northern tropic, between Africa and the 
Philippines, giving rains over India, the East Indian archipelago 
and the eastern coasts of China. In winter, the north-east mon- 
soon, the normal cold-season outflow from Asia, combined with 
the north-east trade, and generally cool and dry, covers the s^me 
district, coming from as far north as lat. 30^ N. Crossing the 
Equator, these winds reach northern Australia and the western 
islands of the South Pacific as a north-west rainy monsoon, while 
this region in the opposite season has the normal south-east trade. 
Other monsoons are found in the Gulf of Guinea and in equa- 
torial Africa. Wherever they occur they control the seasonal 
changes. 

The regular occurrence and cool, clean air of the sea breeze 
make many districts habitable for white settlers. On not a few 
coasts the sea breeze is a true prevailing wind. The location of 
dwellings is often determined by exposure of a site to the sea 
breeze. 

Local thunderstorms are frequent, have a marked diurnal 
periodicity, find their best opportunity in the equatorial belt of 
weak pressure gradients and £igh temperature, and are commonly 
associated with the rainy season, being most common at the be- 
ginning and end of the regular rains. In many places intense 
thunderstorms occur daily throughout the rainy season. 

Cloudiness.. — ^Thc average cloudiness of the tropics does not 
differ greatly from that in temperate regions. The mean, in tenths 
of sky covered, is shown by the following table: — 


Latitude 

30 ®- 20 ® 

N. 

20 ®- 10 “ 
N. 

»o*N- 0 *. 

o®-io®S. 

I0®-20® 

S. 

20 ®“ 30 ® 

S. 

Land 

3*4 

40 

S*a 

5*6 

4-6 

3-8 

Sea . 

4*9 

5*3 

5*3 

5*0 

4-9 

S-3 

Mean 

4*r 

4*7 

S*3 

5*2 

4-8 

4-8 


Both wholly clear and wholly overcast days are rare in the 
Tropics; the sky is more usually about half clouded. 

climatic SUBDIYISIOMS 

The Equatorial Belt^^ — ^Within a few degrees of the Equator 
and when not interfered with by other controls, the annual curve 
of temi 3 erature has two maxima following the two zenithal posi- 
tions of the sun, and two minima at about the time of the sol- 
stices. This equatorial type of annual march of temperature is 
illustrated in the three curves for Brazzaville, Batavia and Ocean 
island (fig. 4). The greatest range is shown in the curve for 
Brazzaville, iidand in the Congo vaUey; the curve for Batavia il- 
lustrates insular conditions with less range, and that for Ocean 
island oceanic conditions with a 
range of only 0-5® F. 

As the belt of rains swings 
back and forth across the Equator 
after the sun, there should be two 
rainy seasons with the sun ver- 
tical, and two dry seasons when 
the sun is farthest from the 
zenith, and while the trades blow. 

These conditions prevail on the 
Equator, and as far north and 
south of the Equator (about 10®- 
12®) as sufficient time elapses be- 
tween the two zenithal positions 
of the sun for the two rainy sea- 
sons to be distinguished from one 
another. In this belt there is 
therefore normally no long dry season. The double rainy season is 
clearly seen in equatorial Africa and in parts of equatorial South 
America. The maxima lag somewhat behind the vertical sun, com- 
ing in April and November, and the first is the greater one. The 
minima are also unsymmetrically developed, and the so-called “dry 
seasons” are seldom wholly rainless. This rainfall type with double 
maxima and minima has been called the equatorial type, and is il- 
lustrated in the curves for Entebbe and Bogota (fig. 5). The an- 
nual totals are given. These double rainy and dry seasons are easily 
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modified by other conditions, as by the monsoons of the Indo- 
Australian areas, so that there is no rigid belt of equatorial rains 
extending around the world. In South America, east of the Andes 
the distinction between rainy and dry seasons is often much con- 
fused. The annual variation of cloudiness is illustrated by the 
curve for Ocean island (Oc) in fig. 6, but the annual period varies 
greatly under local controls. 

At greater distances from the Equator than about 10® or 12® 
the sun is still vertical twice a year within the Tropics, but the 

interval between these two dates 



is so short that the two rainy 
seasons merge into one, in sum* 
mer, and there is also but one dry 
season, in winter. This is the so- 
called tropical type of rainfall, 
and is found where the trade belts 
are encroached upon by the 
equatorial rains during the mi. 
gration of these rains into each 
hemisphere. It is illustrated in 
the curves for Sao Paulo, Brazil, 
and for the city of Mexico dig. 
5). The tropical type of rainfall 
occurs beyond the margins of thf 
region of equatorial rainfall and 
as we go farther towards the lines 
of the tropics the rainy season 
shortens to four months or less, 
lowlands often become parched 
during the long dry season (win- 
ter), while life resumes activity 
when the rains return (summer). 
The Sudan receives rains, and 
its vegetation grows actively 
when the doldrum belt is north of 
the equator (May-August). But 
when the trades blow (Derem- 
bcr-March) the ground is fianhed 
and dusty. The Venezuelan 
llanos have a dry season in the 
northern winter, when the trade 
blows. The rains come in May- 
October. The campos of Brazil, 
south of the Equator, have their rains in Octobcr-April, and are 
dry the remainder of the year. The Nile overflow results from 
the rainfall on the mountains of Abyssinia during the northward 
migration of the belt of equatorial rains. 

The so-called tropical type of temperature variation, with one 
maximum and one minimum, is illustrated in the accompanying 
curves for Wadi Haifa, in upper Egypt; Alice Springs, Australia; 
Nagpur, India; and St. Helena (fig. 7). The effect of the rainy 
season is often shown in a displacement of the time of maximum 
temperature to an earlier month 
than the usual one as at Nagpur. 

Trade-Wind Belts<— The trade 
belts near sea-level have fair 
weather, steady winds, infrequent 
light rains or even an almost 
complete absence of rain, very 
regular, although slight, annual 
and diurnal ranges of tempera- 
ture, and constancy and regular- 
ity of weather, climate of 
ocean areas in the trade-wind 


Fig. 5. — ^ANNUAL TREND OF RAIN- 
FALL IN TROPICS, TOTALS GIVEN IN 
INCHES 
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Fl«. A H II 0 A L TBEHO Of 

CLOUDINESS IN TROPICS, 

EFFECT OF MONSOON 

Mts is indeed the simplest and most equable in the world, the 
greatest extremes over these oceans being found to leeward of tn 
larger lands. On the lowlands swept over by the trades, beyon 
the polar limits of the equatorial rain belt (roughly between la • 
20® and 30®), are most of the great deserts of the world, in® 
deserts extend directly to the water’s edge on the leeward 
coasts of Australia, Africa and America. Ranges ^d 
of temperature are much greater over continental interiors 
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over oceans in trade-wind belts. Minima of 32® or less occur 
during clear, quiet nights, and daily ranges of over 50® are 
(ommon. Midsummer mean temperature rises above 90®, with 
noon maxima of no® or more in the non-cloudy, dry air of a 
desert day. The days, with high, dry winds, carrying dust and 
sand, with extreme heat, accentuated by absence of vegetation, 
arc disagreeable, but the calmer nights, with active radiation 
iiuder clear skies, are much more comfortable. Nocturnal tem- 
peratures are often low, and thin sheets of ice may form. 

While the trades are drying winds as long as they blow strongly 
over the oceans, or over lowlands, they readily become rainy if 
cooled by ascent. Hence the windward eastern sides of moun- 
tains or bold coasts in the trade-wind belts are well watered, while 
the leeward sides, or interiors, are dry. Mountainous islands in 
the trades, like the Hawaiian islands, many of the East and 
West Indies, the Philippines, Borneo, Ceylon, Madagascar, Tene- 
riffe. etc., show marked differences of this sort. The eastern 
coasts of Guiana, Central America, south-east Brazil, south-east 
Africa and eastern Australia are well watered, while the interiors 
arc dry. South America in the south-east trade belt is not well 
endosed on the east and the most arid portion is an interior 
district close to the eastern base of the Andes where the land is 
low. Even far inland the Andes again provoke precipitation along 
their eastern slopes and the narrow Pacific coastal strip to leeward 
oi the Andes is a very pronounced desert from near the equator 
to about lat. 30® S. The cold ocean waters, with prevailing 
southerly (drying) winds alongshore, are additional factors caus- 
ing this aridity. The rainfall associated with the conditions just 
described is known as the trade t3rpe, and has a maximum in 
vernier when the trades are most active. In cases where the trade 
ijluws steadily throughout the year against mountains or bold 
as on the Atlantic coast of Central America, there is no 
real dry season. The curve for Hilo (mean annual rainfall 145*24 
111.) on the windward side of the Hawaiian islands, shows typical 
londitions {see fig. 5)* 

Monsoon Belts. — In a typical monsoon region the rains follow 
the vertical sun, and therefore have a simple annual period much 
iike that of the J^ropical type 

above dc.scribed. This monsoon jrnAnjjAfOM d_j;i 
ivpp of rainfall is well illustrated 
in the curve for Port Darwin in 


the vertical sun, in the rainy season, and the minimum in the dry 
season. 

In the Australian monsoon region, which reaches across New 
Guinea and the Sunda islands, and west of Australia, in the Indian 
ocean, over latitudes o®-io® S., the monsoon rains come with 
north-west winds between November and March or April. The 
general rule that eastern coasts between the Tropics are the 
rainiest finds exceptions in the case of the rainy western coasts 
in India and other districts with similar monsoon rains. On the 
coast of the Gulf of Guinea, for example, there is a small rainy 
monsoon area during the summer; heavy rains fall on the sea- 
ward slopes of the Cameroon Mountains where Debundscha aver- 
ages 369 inches. Gor^, lat. 15® N., on the coast of Senegambia, 
gives a fine example of a rainy (summer) and a dry (winter) 
monsoon. In island groups such as the Malay Archipelago where 
trade winds alternate with monsoons the annual variation of 
rainfall becomes very complex. 

Mountain Climate^In the torrid zone altitude is diiefly 
important because of its effect in tempering the heat of the low- 
lands, especially at night. If mountains are high enough, they 
carry snow all the year round, even on the Equator. The high- 
lands and moimtains within the Tropics arc thus often sharply 
contrasted with the lowlands, and offer more agreeable conditions 
in Africa and South America. In India, the hill stations are 
crowded during the hot months by Europeans. The climate of 
many tropical plateaus and mountains has the reputation of being 
a **perpetual spring.” The rainfall between the Tropica on moun- 
tains and highlands often differs considerably in amount from 
that on the lowlands, and other features common to mountain 
climates the world over are also noted. 

TEMPERATE ZONES 

The designation “temperate” is appropriate for the middle 
latitudes of the southern hemisphere and of the oceans and 
western coasts in the northern hemisphere, but not for the con- 
tinental interiors and eastern coasts of Asia and North America, 
for which Koppen’s term “boreal” is better. The temperate 
zones as a whole are however characterized by the extreme 
changeableness of their weather, resulting from the frequent 
passage of barometric depressions. 

Temperature^ — ^The annual range of temperature exceeds the 


Australia {see fig. 5). This sum- 
mit monsoon rainfall results 1 yi 

irom the inflow of a body of \ 

wjirm. moist air from the sea upon u . ' ' A > 

a land area, the rainfall being par- s / 

tiailarly heavy where the winds 1^ 

liavo to climb over high lands. A i U 

In India, the precipitation is y A 

heaviest in Assam (where Cher- / I iiiv. - 

rapunji, at the height of 4f455^t. ^ 

in the Khasi hills, has a mean an- « 

nual rainfall of between 40oin. / V / \/ 

and 5ooin. ) , on the bold western ^ - ^ 

coa.st of the peninsula (western TV H ^ ^ P 

(ibats) (i2oin. and over), and on I r/l I 

the mountains of Burma (up to 

226in.). In the rain-shadow of 

the western Ghats, the Deccan . •• a m j a 

suffers from drought and in 

^.nine unless the mo««on. rains 
are nbundant and well distrib- spheres 
The prevailing direction of 

the rainy monsoon wind in India is south-west ; on the Pacific 
coast of Asia, it is south-east. This monsoon district is very 
^arge, including the Indian ocean, Arabian sea, Bay of Bengal, 
and adjoining continental areas; the Pacific coast of China, the 
fellow and Japan and numerous islands from Borneo to 
Sakhalin on the north and to the Ladrone islands on the cMt. 
^ typical temperature curve for a monsoon district is that for 
Nagpur, in the Deccan (fig. 7), and a typical monsoon cloudmess 
is given in fig. 6, the coming near the time ox 


diurnal range in all parts of the temperate zone, but the former 
varies greatly from one part to another. It is smallest on wind- 
ward islands and coasts and greatest in the interior of the con- 
tinents, but nearer the east coasts than the west. Thus at Ler- 
wick the range is 15® F from 38® F in February to 53® F in 
August, while at lakutsk in Siberia it is 112® F from —46® F in 
January to 66® F in July, and the average difference between 
two consecutive months at lakutsk is greater than the change in 
six months at Lerwick. Even at Vladivostok on the Pacific coast 
of Siberia the mean annual range is 61®. The southern part of 
the temperate zone in central Asia has very hot summers; thus 
Luktehun in 43® N. has a mean July temperature of 90® and a 
mean daily maximum in that month of 109®. Over much of the 
oceans of the temperate zones the annual range is less than 10®. 
In the south temperate zone there are no extreme ranges, the 
maxima, slightly over 30®, being near the margin of the zone in 
the interior of South America, Africa and Australia. 

The north-east Atlantic and north-western Europe are about 
35® too warm for their latitude in January, while north-eastern 
Siberia is 30® too cold. The lands north of Hudson bay are 25® 
too cold, and the waters of the Alaskan bay 20® too warm. In 
July, and in the southern hemisphere, anomalies are small. The 
diurnal variability of temperature is greater in the north tem- 
perate zone than elsewhere and the same month may differ 
greatly in its character in different years. The annual temperature 
curve has one maximum and one minimum. In the continental 
type the times of maximum and minimum are about one month 
behind the solstices. In the marine type the retardation may 
amount to nearly two months. Coasts and islands have a 
tendency to a cool spring and warm autumn; continents, to 
wmiiAT temperatures in bo& spring and autumn. 



820 CLIMATE AND 

Prcffure and Windf.-*Over the oceans pressure decreases 
steadily from the sub-tropical anticyclones to the semi-permanent 
low pressure areas in about lat. 6o^. Hence the prevailing winds 
are westerly but they are frequently disturbed by the passage 
of barometric depressions, and the wind may blow from any 
direction. In the northern hemisphere pressure is higher over 
the continents than over the oceans in winter, but higher over 
the oceans than the continents in summer. Hence winter is the 
stormiest season over the oceans and the prevailing winds become 
south westerly on the western coasts of the continents and 
northerly on the eastern coasts, while in sununer they are north- 
westerly on the western and south-easterly on the eastern coasts. 
These seasonal changes are best developed on the eastern coast of 
Asia, where they have the regularity of true monsoons. The 
winter anticyclone of central Asia has produced the highest 
known readings of pressure. In the southern hemisphere the 
seasonal changes are less marked, owing to the preponderance of 
water, and between lat. 40® and 50® S. the winds blow from some 
westerly point with considerable regularity and force. These are 
the “roaring forties” or “brave west winds.” Between 50® and 
60® S. the winds, while still mainly westerly, are more irregular 
in direction owing to the frequent passage of storm-centres. 
Winter in these latitudes is stormier than summer, but seasonal 
difference is less than north of the Equator. 

Rainfall. — ^Rainfall is fairly abundant over the oceans and 
also over a considerable part of the lands (3a-8oin. and more). 
It comes chiefly in connection with the usual cyclonic storms, or 
in thunderstorms. The variations, geographic and periodic, in 
rainfall produced by differences in temperature, topography, 
cyclonic conditions, etc., are very complex. The equatorial margin 
of the temperate zone rains is clearly defined on the west coasts, 
at points where coast deserts are replaced by belts of light or 
moderate rainfall. Bold west coasts, on the polar side of lat. 
40®, are very rainy (looin. to zooin. a year in special situations). 
The hearts of the continents, far from the sea, especially when 
wcU enclosed by mountains, or when blown over by cool ocean 
winds which warm while crossing the land, have light rainfall 
(less than zoin.). East coasts are wetter than interiors but drier 
than west coasts. Autumn and winter are the seasons of maximum 
rainfall over oceans, islands and west coasts, for the we.sterlies 
are then most active, cyclonic storms are most numerous and best 
developed, and the relatively cold lands chill inflowing damp air. 
In winter, however, low temperatures, high pressures, and tenden- 
cy to outflowing winds over continents are unfavourable to rain- 
fall, and the interior land areas as a rule then have their minimum. 
The warmer months bring the maximum rainfall over the conti- 
nents. Conditions are then favourable for inflowing damp winds 
from the adjacent oceans; there is the best opportunity for convec- 
tion; thunder-showers readily develop on the hot afternoons; the 
capacity of the air for water vapour is greate^. The marine type 
of rainfall, with a winter maximum, extends in over the western 
borders of the continents, and is also found in the winter rainfall 
of the sub-tropical belts. Rainfalls are heaviest along the tracks 
of most frequent cyclonic storms. For continental stations the 
t3qiical daily march of rainfall shows a chief maximum in the 
afternoon, and a secondary maximum in the night or early morn- 
ing. The chief minimum comes between 10 a.m. and 2 p.m. 
Coast stations generally have a night maximum and a minimum 
between zo a.m. and 4 p.m. 

Hiimidity and Cloudiness. — ^Relative humidity is high (80- 
90%) over the oceans and western coasts and islands. On the 
eastern coasts and the neighbouring parts of the continents which 
come under the influence of the inblowing summer winds relative 
humidity is high in summer but low in winter. In the dry interior 
of the continents relative humidity is low (20-40%) in summer, 
though owing to the great heat the absolute humidity may be 
surprisingly high. In winter in the cold interiors the reverse holds; 
the absolute humidity is very low but the relative humidity com- 
paratively high. Owing to difficulties of measurement at low 
temperatures, however, the data available are of doubtful ac- 
curacy. 

The distribution of cloudiness resembles that of humidity, rang- 
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ing from one-tenth in the interior deserts to nine-tenths in the 
oceanic storm areas. The averages for different latitudes are as 
follows: 


Latitude 

6o®-so® 

N. 

So®- 4 o® 

N. 

4 o®- 30 ® 

N. 

s. 

40 ®-S 0 ® 

S. 

"so'-Co^ 

S. 

Laud 

6-0 

5-0 

4-0 

4*8 

5*8 

7*0 

Sea . 

6-7 

6-6 

5*2 

5*7 

6*7 

7*2 

Mean 

6 -a 

5-6 

4 -S 

5*4 

6-6 

7 *a 


Seasons in the temperate zones are classified according to tem- 
perature, not, as in the Tropics, by rainfall. The four seasons arp 
important characteristics, especially of the middle latitudes of the 
north temperate zone. Towards the equatorial margins of the 
zones the difference in temperature between summer and winter 
becomes smaller, and the transition seasons weaken and even 
disappear. At the polar margins the change from winter to sum- 
mer, and vice versa, is so sudden that there also the transition 
seasons disappear. These seasonal changes are of the greatest 
importance in the life of man. The monotonous heat of the 
Tropics and the continued cold of the polar zones are both de- 
pressing. The seasonal changes of the temperate zones stimulate 
man to activity and encourage higher civilization. 

Climatic Subdivisions. — ^There are fundamental differences 
between north and south temperate zones. Marginal sub-tropical 
belts must also be considered as a separate group by themselves. 
The north temperate zone includes large and diverse areas of 
land, stretching over many degrees of latitude, as well as of water, 
and has a remarkable diversity of climates. Thus there are the 
ocean areas and the land areas. The latter are then subdivided 
into western (windward) and eastern (leeward) coasts and in- 
teriors. Mountain climates remain as a separate group. 

South Temperate Zone.— Because of the large ocean surface, 
the regime in the south temperate zone is more uniform than in 
the northern. The south temperate zone may properly be ralh‘(l 
“temperate.” Temperature changes are small, prevailing winds 
are stronger and steadier than in the northern hemisphere; sea- 
sons are more uniform; weather is prevailingly stormier, more 
changeable, and more under cyclonic control. The uniformity of 
the climatic conditions over the far southern oceans is monoto- 
nous. The continental areas are small, and develop to a limited 
degree only the more marked seasonal and diurnal changes which 
are characteristic of lands in general. Summers are less stormy 
than winters, but even summer temperatures are not high. New 
Zealand, with mild climate and fairly regular rains, is really at the 
margin of the zone, and has much more favourable conditions than 
the islands farther south, which have dull, cheerless climates. The 
zone enjoys a good reputation for healthfulness, which fact has 
been ascribed chiefly to the strong and active air movement and 
the cool summers. It must be remembered, also, that the lands 
are mostly in the sub-tropical belt, which possesses peculiar cli- 
matic advantages, as will be seen. 

Sub-tropical ^Its: Mediterranean Climates . — At the tropical 
margins of the temperate zones are the so-called sub-tropical belts. 
Their rainfall regime is alternately th 4 t of the westerlies and of 
the trades. In winter the equatorward migration of the great 
pressure and wind systems brings these latitudes under the con- 
trol of the westerlies, whose frequent irregular storms give a 
moderate winter precipitation. These winter rains are not steady 
and continuous, but are separated by spells of fine sunny weather. 
The amounts vary greatly; much of the area has less than 2oin., 
but Crkvice, on the Gulf of Cattaro, has 183 in. In summer, when 
the trades are extended polewards by the out-flowing equatorwar 
winds on the eastern side of the ocean anticyclones, mild, 
nearly continuous fair weather prevails, with northerly win 
blowing towards the trope. . « 

Sub-tropical belts of winter rains and dry summers are I 
limited to western coasts of continents, and to the istoos 
these coasts in latitudes between about 28® and 40®* , 

tropical belt is exceptionally wide in the Old World, 
far inland there, embracing countries bordering on the Mc 
ranean in southern Europe and northern Africa, and then ex 
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P®'’^ ® keeping out extremes 0! srinter cold. The annual march and 

fk* ijj. . lU Pmia and adiarmt land ranges of temperature depend upon position with reference to 

ofthetryc,P^^ ^]^t knds. This datribution has led continental or marine influences (fig. 9). The Mediterranean 

to Owing to great basin is particularly favoured in winter, not only in the protection 

irregulanty of topography and outoe, the Mediterranean prov- against cold afforded by the mountains, but also in the high tem- 
ince mbraces i^y yaneUes of climate, but the dominant char- perature of the sea itself. The southern Alpine valleys and the 
act eristics are the mild temperatures, except on the heights, and Riviera are well situated, having good protection and a southern 
the winter rams. ^ 

On the western coasts of the two Americas the sub-tropical belt 
of winter rains is clearly seen in California and in north Chile, on 
the west of the coast mountains. Between the region which has 
rain throughout the year from the stormy westerlies, and the dis- 
tricts which are permanently arid under the trades, there is an 
indefinite belt over which rains fall in winter. In south Africa, 
which is controlled by high pressure areas of the south Atlantic 
and south Indian oceans, the south-western coastal belt has winter 
rains, decreasing to the north while the east coast and adjoining 
interior have summer rains, from the south-east trade. Southern 
Australia is climatically similar to south Africa. In summer the 
trades give rainfall on the eastern coast decreasing inland. In 
winter the westerlies give moderate rains, chiefly on the south- 
western coast. Sub-tropical climates follow the tropical high 
pressure belts across the oceans, but do not retain their distinctive 
iharacter far inland from the west coasts of the continents (except 
in the Mediterranean), nor on the east coasts. On the latter, sum- 
mer monsoons and the occurrence of general summer rains 
interfere, as in east Asia and in Florida. 

Strictly, winter rains are t3n;)ical of the coasts and islands of 
this belt. The more continental areas have a tendency to spring 
and autumn rains. The rainy and dry seasons are most marked 
at the equatorward margins of the belt. With increasing latitude, 
the rain is more evenly distributed through the year, the summer 
becoming more and more rainy until, in the continental interiors 
of the higher latitudes, summer becomes the season of maximum 
rainlall. The monthly distribution of rainfall in two sub-tropical 
Tegions is shown in the accompanying curves for Malta and for 
Perth (Western Australia) (fig, 8), In Alexandria the dry season 
lasls nearly eight months; in Palestine from six to seven months; 
in (ircece about four months. The winter rains which migrate 
,f|uatorward are separated by the Sahara from the equatorial 
rains which migrate poleward. Large variations in annual rain- 
fall may be expected towards the equatorial margins of sub- 
tropical belts. 

The main features of the sub-tropical rains east of the Atlantic 
arc ri*i)cated on the Pacific coasts of the two Americas. In North 
America the rainfall decreases 
from Alaska, Washington and 
northern Oregon southwards to 
lower ('alifornia, and the length 
of the summer dry season in- 
creases. At San Diego, six 
months (May-October) have 
each less than 5% of the annual 
p)recipitation, and four of these 
have 1 %. The southern extremity 
of Chile, from about latitude 38® 

S. southward, has heavy rainfall 
throughout the year from the 
visicrlies, with a winter man- 
mum. Northern Chile is persis- 
tently dry. Between these two 

there arc winter rains and dry summers. Neither Africa nor Aus- 
tralia extends far enough south to show the different members of 
this system well. New Zealand is almost wholly in the prevailing 
Westerly belt. Northern India is unique in having summer mon- 
soon rains and also winter rains, the latter from weak cyclonic 
storms which correspond with sub-tropical winter rains. 

from the position of the sub-tropical belts to leeward of the 
oceans, and at the equatorial margins of the temperate zones, it 
follows that their temperatures are not extreme. Fu^cr, the 
protection afforded by mountain ranges, as by the Alps in Europe 
the Sierra Nevada in the United SUtes, is an important factor 



Fig. ». — ^ANNUAL TREND OF TEN- 
PERATURE FOR SELECTED SUBTROP- 
ICAL STATIONS 
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Fig. S.— ANNUAL TREND OF RAIN. 
FALL. SUBTROPICAL TYPE, AT 
PERTH (W. AUSTRALIA) AND MALTA 


exposure. The coldest month usu- 
ally has a mean temperature well 
above 32®. Mean minimum tem- 
peratures of about, and some- 
what below, freezing occur in the 
northern portion of the dis- 
trict, and in the more conti- 
nental localities such as northern 
Spain and the Balkans minima a 
good deal lower have been ob- 
served. Somewhat similar con- 
ditions obtain in the sub-tropical 
district of North America. Under 
the control of passing cyclonic 
storm areas, hot or cold winds, 
which often owe some of their 
.special characteristics to the 
topography, bring into the sub- 
tropical belts, from higher or 
lower latitudes, unseasonably high 
or low temperatures. These winds 
have been given special names 
(mistral, sirocco, bora, etc.). 
Cloudiness is moderate in winter 
but very small in summer. The 
winter rains do not bring continu- 
ously overcast skies, and a sum- 
mer month with a mean cloudiness 
of one tenth is not exceptional in 
the drier parts of the sub-tropics. 
With prevailing fair skies, even 
temperatures and moderate rainfall, the sub-tropical belts possess 
many climatic advantages which fit them for health resorts. The 
long list of well-known resorts on the Mediterranean coast, and 
the shorter list for California, bear witness to this fact. 

North Temperate Zone: West Coasts:— Marine climatic 
types are carried by the prevailing westerlies on to the western 
coasts of the continents, giving them mild winters and cool sum- 
mers, abundant rainfall, and a high degree of cloudiness and 
relative humidity. North-western Europe is particularly favoured 
because of the remarkably high temperatures of the north Atlantic 
Ocean. January means of 40® to 50®F in the British Isles and on 
the northern French coast occur in the same latitudes as those of 
below o® in the far interior of Asia. In July means of 60® to 70® in 
the former contrast with 70® to 8o®F in the latter districts. The 
conditions are somewhat similar in North America. Along the 
western coasts of North America and of Europe the mean annual 
ranges are under 25® — ^actually no greater than some of those 
between the tropics. Irregular cyclonic temperature changes, are, 
however, marked in the temperate zone, while absent between the 
Tropics. The figures for the Scilly isles and for Thorshavn, 
Faroe islands, illustrate the insular type of temperature on the 
west coasts. The annual march of rainfall, with the slight maxi- 
mum in the autumn and winter characteristic of the marine 
r^me, is illustrated in the curve for north-western Europe (fig. 
10). On the northern Pacific coast of North America the distribu- 
tion is similar, and in the southern hemisphere the western coasts 
of southern America, Tasmania and New Zealand show the same 
type. The cloudiness and relative humidity average high on west- 
ern coasts, with the maximum in the colder season. 

Continental Interiors , — ^The equable climate of western coasts 
changes, gradually or suddenly, into the more extreme climates of 
the interiors. In Europe, where no high mountain ranges inter- 
vene, the transition is gr^ual, and bro^ stretches benefit by the 
tempering influences of the Atlantic. In North America the 
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MEAN TEMPEKATURE 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct Nov. Dec. Year 

Scilly Isles .... 45-7 45- 46-0 48-6 52*5 57*2 60*5 6o*8 58-6 53-8 49-8 47*4 52^ 

Prague .... 297 33 390 47*4 S7‘0 63-5 66-2 65-1 58-5 49-0 37-9 Si’S 482 

Kharkov .... i8-o 21- 29*5 44*6 58-1 64-0 68-o 65-7 55-9 44*8 32*7 23-0 43.7 

Omsk — 3*1 o- 10*9 32*4 51-8 62-1 66*9 61-3 51-1 34*3 i6-o 2*5 32-2 

Irkutsk .... - s-8 o 15*4 34*o 46-7 S8-3 63-9 59-5 47-5 32-9 12-7 -o-6 304 

Blagoveshchensk.' . —13-0 — 1 14-9 35*2 49-6 63*1 70-0 6S‘S 53*6 34-3 xo-8 — 8-o 31-2 

Pctropavlovsk (Kamchatka) 12-4 12 18*7 28*4 36-0 44*2 si-x 53*2 48*4 38-5 27*3 i8-i 32 4 

Thorshavn .... 37-6 37- 37-2 41*0 44*2 48*7 Si*3 5i*i 48*4 43*9 40*3 38-1 43 3 

Yakutsk .... —46-1 -34* - 9*8 15-6 40-6 58-8 65-5 59-2 42-3 16-5 -19-8 -40-9 -12.4 


change is abrupt and comes on crossing the lofty western moun- 
tain barrier. The figures in the accompanying table Ulustrate well 
the gradually increasing continentality of climate with increasing 
distance inland in Eurasia. Continent^ interiors of the north tem- 
perate zone have the greatest extremes in the world. Towards 
the arctic circle winters are extremely severe, and January mean 
temperatures of —10® and —20® arc widespread. At the cold pole 
of north-east Siberia a January mean of —60® is found. Mean 
minimum temperatures of —40® occur in the area from eastern 
Russia, over Siberia and down to about latitude 50®N. Over no 
small part of Siberia minimum temperatures below —70® may be 
looked for every winter. Thorshavn and Yakutsk are excellent 
examples of temperature differences along the same latitude line. 
Fortunately in Siberia the lowest temperatures are always accom- 
panied by calm weather. A temperature of o® accompanied by a 
strong wind is harder to bear than — jo® in a calm, and the gales 
(buran, purga), which carry loose snow, are very dangerous. 
North American winter weather in middle latitudes is often inter- 
rupted by cyclones, which, under the steep poleward temperature 
gradient then prevailing, cause frequent, marked and sudden 
changes in wind direction and temperature over the central and 
eastern United States. Cold waves and warm waves are common, 
and blizzards resemble the buran or purga of Russia and Siberia. 
With cold northerly winds, temperatures below freezing are 
carried far south towards the tropic. 

The January mean temperatures in the southern portions of the 
continental interiors average about 50®. In summer the northern 
continental interiors are warm, with July means of 60® and there- 
abouts. These temperatures are not much higher than those on 
the west coasts, but as the northern interior winters are much 
colder than those on the coasts, the interior ranges are very large. 
Mean maximum temperatures of 86® occur beyond the Arctic 
circle in north-eastern Siberia, and beyond latitude 60® in North 
America. In spite of the extreme winter cold, agriculture extends 
remarkably far north in these regions, because of warm, though 
short summers, with favourable rainfall distribution. Summer heat 
is sufficient to thaw the upper surface of the frozen ground, and 
vegetation prospers for its short season; great stretches of flat 
surface become swamps. The southern interiors have torrid heat 
in summer, temperatures of over 90® being recorded in the south- 
western United States and in southern Asia. The diurnal ranges 
of temperature are very large, often exceeding 40®, and mean 
maxima exceed no®. 

The winter maximum of rainfall and cloud on the west coasts 
becomes a summer maximum in the interiors. The change is grad- 
ual in Europe, as is the change in temperature, but more sud- 
den in North America. The rainfall curves for central Europe 
and for northern Asia illustrate these continental summer rains 
(see fig.xo). The summer maximum becomes more marked with 
increasing continental character of the climate. There is also a 
well-marked decrease in the amount of rainfall inland. In western 
Europe rainfall averages 2oin. to 3oin., with much larger amounts 
(reaching i2oin. and even more) on bold west coasts, as in the 
British Isles and Scandinavia, where moist Atlantic winds are 
deflected upwards, and also locally on mountain ranges, as on the 
Alps. There are small rainfalls (below 2oin.) in eastern Scandi- 
navia and on the Iberian peninsula. Eastern Europe has generally 
less than 2oin., western Siberia about isin., and eastern Siberia 
about xoin. In the southern part of the great overgrown continent 
of Asia an extended region of steppes and deserts, too far from the 
sea to receive sufficient precipitation, shut in, furthermore, by 


mountains, controlled in summer by drying northerly winds 
receives less than xoin. a year, and in places less than sin. 

The North American interior because of its small area has 
more favourable ramfall conditions than Asia. The heavy rain- 
falls on the western slopes of the Pacific coast mountains corre- 
spond, in a general way, with those on the western coast of Europe. 
The coast mountains cause a much more rapid decrease of rain- 
fall inland than in Europe and a considerable south-western inie- 
rior region has deficient rainfall (less than xoin.). The eastern j)art 
of the continent is freely open to the Atlantic and the Gulf of 
Mexico, so moist cyclonic winds have access, and rainfalls of over 
2oin. are found everywhere east of the looth meridian. These 
conditions are much more favourable than those in eastern Asia. 
The greater part of the interior of North America has the usual 
warm-season rains. In the interior basin, between the Rocky and 
Sierra Nevada mountains, the higher plateaux and mountains 
receive much more rain (largely from thunderstorms) than the 
desert lowlands. Forests grow on the higher elevations, while irri- 
gation is necessary for agriculture below. In southern South 
America the narrow Pacific slo^xe has heavy rainfall (over 8oin.); 
east of the Andes the plains are dry (mostly less than xoin.). 
The southern part of the continent is very narrow, and is oivn to 
the east as well as more open to the west owing to decreasing 
height of the mountains. Hence the rainfall increases somewhat to 
the south with passing cyclones. Tasmania and New Zealand have 
most rain on their western slopes. 

East Coasts . — ^Prevailing winds carry the interior continental 
climates off over the eastern coasts of the temperate zone lands 
and even on to the adjacent oceans. The east coasts therefore 
have continental climates, with modifications resulting from the 
presence of the oceans to leeward, and have little in common with 
the west coasts. On west coasts of north temperate lands isotherms 
are far apart. On east coasts they crowd together. The east coasts 
share with the interiors large annual and cyclonic ranges of tem- 
perature. A glance at isothermal maps of the world will show at 
once how favoured, because of its position to leeward of the warm 

North Atlantic waters, is western 
Europe as compared with eastern 
North America. A similar con- 
awisniwow trast, less marked, is seen in east- 

ern Asia and western North 
America. In eastern Asia coast 
mountains give some shelter from 
extreme cold of the interior, but 
in North America, with no such 
icoMB pr*..w6^ ^ijc. barrier, severe cold winds sweep 

across the Atlantic coast States, 

i iii ii M iiiiT ciNRiH south. Owing to 

j. r. M iLii j j. iTS/a N. 0. j. prevailing offshore winds, oceans 
F16. lo.—ANNUAL TREND OF RAIN- to leeward have relatively little 

FALL IN NORTH TEMPERATE ZONE, effect 

IN THOUSANDTHS OF ANNUAL Thi HunfaU incTeascs f roiD thf 

interiors towards the east coasts. 
In North America the distribution through the year is veiy urn- 
form, with some tendency to a summer maximum, as in the 
interior (N. A. fig.xo). In eastern Asia winters arc relatively dry 
and clear, under the influence of the cold offshore monsoon, and 
summers are warm and rainy. Rainfalls of 4oin, are found ^ fn® 
east coasts of Korea, Kamchatka and Japan, while in Norts 
America, which is more open, they reach farther inland. 
although occupying an msuiBX position, has a modified continentsi 
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rather than a marim cBmate. The winter monsoon after crosang 
the water, gives abundant ram and snow on the western coast 
while the winter is relaUvely dry in the lee of the mountains! 
on the east J^ian has smaller temperature rangwf than the 
mainland. 

Mountain Climates.— It the altitude is sufficient, decreased 
temperature gives mountains a polar climate, with the difference 
that summers arc relatively cool while winters are mild owing to 
inversions of temperature in anticyclonic weather. Hence annual 
ranges are smaller than over lowlands. At such times of inver- 
sion mountain-tops often appear as local areas of higher tempera- 
ture in a general region of colder air over valleys and lowlands. 
Increased intensity of insolation aloft is important for certain 
mountain resorts in winter (c.g., Davos and Meran). Of Meran 
it has been well said that from December to March the nights 
are winter, but the days are mild spring. The diurnal ascending 
air currents of summer usually give mountains their maximum 
cloudiness and highest relative humidity in the warmer months, 
while winter is the drier and clearer season. 

CHARACTSRISTICS OF THE POLAR ZONES 

The temperate zones merge into the polar zones at the Arctic 
and Antarctic circles, or, if temperature be used as the basis of 
classification, at the isotherms of 50®? for the warmest month, 
as suggested by Supan. The longer or shorter absence of the sun 
gives the climate a peculiar character. Beyond the isotherm of 
coT for the warmest month forest trees and cereals do not grow. 
In the northern hemisphere this line is well north of the Arctic 
circle, in the continental climate of Asia, and north of it also in 
nurth-western North America and in northern Scandinavia, but 
falls well south in eastern British America, Labrador and Green- 
land, and also in the north Pacific Ocean. In the southern hemis- 
phere this isotherm crosses the southern extremity of South Ameri- 
ca, and runs fairly east and west around the globe. There is a 
minimum of life, but more in the north polar than the south polar 
zone. Plants and land animals are few. Farming and cattle raising 
cease. Population is small and scattered. Man seeks his food 
chietly in the sea and lives near the sea-coast. There are no per- 
manent settlements at all within the Antarctic circle. Interior 
lands arc deserted. Arctic vegetation must make rapid growth in 
the short, cool summer. In the highest latitudes summer temper- 
atures are not high enough to melt snow on a level. Arctic pl^ts 
grow and blossom rapidly and luxuriantly where the exposure is 
favourable, and the water from melting snow can run off; the 
boil then dries quickly and can be effectively warmed. Protection 
against cold winds is another important factor. Over great 
stretches of the northern plains the surface only is thawed out in 
the warmer months, and swamps, mosses and lichens are found 
over perpetually frozen ground. 

Temperaturew— At the solstices the two poles receive the 
brgest amounts of insolation which any part of the earth’s sur- 
face ever receives. Temperatures do not follow insolation in this 
case because much of the latter never reaches the earth’s surface 
and l)ecause much energy which does reach the surface is expended 
in melting snow and ice of the polar areas. In the winter months 
there are three cold poles, in Siberia, in Greenland and at the 
pole itself. In January the mean temperatures at these thr^ cold 
poles are —49®, —40® and —40® F respectively. The Siberian 
cold jKjle becomes a maximum of temperature during the summer, 
but the Greenland and polar minima remain throughout the year. 
In July the temperature distribution shows considerable umform- 
ity ; the gradients are relatively weak. A large area in the interior 
of Greenland, and one of about equal extent around the pole, are 
within the isotherm of 32®. For the year a large area around the 
pole is enclosed by the isotherm of — 4*1 with an isotherm of the 
same value in the interior of Greenland. The annual r^gc of 
temperature is about 120® in Siberia, 80® in North America, 
at the North Pole and 72® in Greenland. The North Pole obviously 
bas a continental climate. , 

I'or the Antarctic our knowledge is still very fragmentary, and 
delates chiefly to summer months. Meinardus has determined 
^ temperatures of h« gh^r southern latitudes as follows:— 
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Mean Temperatures o] High Southern Latitudes 
. . . 50® 6o® 70® 80® 

Mean Annual . . . 41.9F a4-6F 8-iF -la-sF 

Tanuaiy .... 46-9 34.2 29-7 18-7 

• • . . . 37*4 I3’S —11*0 —33*3 

The whole southern hemisphere is colder than the northern. 
Antarctic summers arc decidedly cold. Mean annual temperatures 
are about 10®, and minima of an ordinary Antarctic winter go to 
40® and below, but so far no minima of the severest Siberian 
intensity have been noted. Maxima have varied between 35® 
and 50®. Temperatures at the South Pole itself suggest interest- 
ing speculations. It is likely that near the South Pole will prove to 
be the coldest point on the earth’s surface for the year, as the 
distribution of insolation implies and as the conditions of land, 
ice and snow there suggest. The lowest winter and summer 
temperatures in the southern hemisphere will probably be found 
near the pole. Isotherms in the antarctic region bend polewards 
and equatorwards at different meridians, although much less so 
than in the Arctic. 

The annual march of temperature in the north polar zone, for 
which we have the best comparable data, is peculiar in having a 
much retarded minimum in February or even in March — ^the re- 
sult of the long cold winter. Temperature rises rapidly towards 
summer, reaching a maximum in July. Autumn is warmer than 
spring. The continents do not penetrate far enough into the Arctic 
zone to develop a pure continental climate in the highest latitudes. 
Verkhoyansk, latitude 67® 33^.> has an exaggerated continental 
type for the margin of the zone, with an annual range of 120®. 
One-third as large a range is found on Novaya Zemlya. Polar 
climate as a whole has large annual and small diurnal ranges, but 
sudden changes of wind may cause marked irregular temperature 
changes especially in winter. The smaller ranges are associated 
with greater cloudiness, and vice versa. 

Pressure and Winda — ^Pressure and winds follow a simpler 
scheme in the southern than in the northern hemisphere, because 
of the large extent of ocean. The southward decrease of pressure 
in temperate latitudes, previously described, ceases in about 
6o®S., where a trough of low pressure encircles the globe, widen- 
ing somewhat over the Ross and Weddell Seas, while still farther 
south pressure rises again. On the northern side of this trough 
westerly winds prevail, on the southern side easterly winds. Over 
the Antarctic continent itself periods of calm, and, in winter, 
intense cold alternate with periods of high winds, which often 
develop into blizzards. Blizzards are not equally developed on all 
parts of the Antarctic coast, their frequency depend!^ on the 
local topography and distribution of pressure; they are especially 
numerous in Adclie Land. Winds of any force sweep away the 
surface layer of cold air and cause a marked rise of temperature. 
They whirl up the loose surface snow but are also accompanied by 
fresh snow, and visibility is limited to a few yards. 

In the Arctic area wmd systems are less clearly defined and 
pressure distribution is much less regular, on account of irregular 
distribution of land and water. The North Atlantic low-pressure 
area is more or less well developed in all months. Except in June, 
when it lies over Southern Greenland, this tongue-shaped trough 
of low pressure lies in Davis strait, to the south-west or west of 
Iceland, and over the Norwegian sea. In winter it greatly extends 
its limits farther east into the inner Arctic ocean, to the north of 
Russia and Siberia. The Pacific minimum of pressure is found 
south of Bering strait and in Alaska. Between these two regions 
a ridge of higher pressure extends from North America to eastern 
Siberia. This has been called by Supan the **Arktische Wind- 
scheide” Pressure gradients are steepest in winter. The prevailing 
westerlies which in the high southern latitudes are so S3anmetri- 
cally developed, are interfered with by the varying pressures over 
the northern continents and oceans in summer and winter. Iso- 
baric and wind charts show that on the whole winds blow out from 
the inner polar basin, especially in winter and spring. 

Rafin and Snow^The amount of precipitation is compar- 
atively slight in the polar zones, chiefly because of the small 
capacity of the air for water vapour at the low temperatures there 
prevailing; partly also because of the rarity of local convectional 
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storms and thunder-showers. Even cyclonic storms cannot yield 
much precipitation. Extended snow and ice fields tend to give 
an exaggerated idea of the actual amount of precipitation. It 
must be remembered, however, that evaporation is slow at low 
temperatures, and melting is not excessive. Hence the polar 
store of fallen snow is well preserved; interior snowfields, ice 
sheets and glaciers are produced. The commonest form of pre- 
cipitation is naturally snow, the summer limit of which, in the 
northern hemisphere, is near the Arctic circle, with the exception 
of Norway. So far as exploration has yet gone into the highest 
northern latitudes, rain falls in summer, but probably over most 
of the Antarctic continent rain never falls. The snow of the polar 
regions is characteristically fine and dry. At low polar tempera- 
tures flakes of snow are not found, but precipitation is in the form 
of ice spicules. The finest glittering ice needles often fill the air 
even on clear days, and in calm weather, and, gradually descend- 
ing to the surface, slowly add to the depth of snow on the ground. 
Dry snow is also blown from the snowfields on windy days, inter- 
fering with the transparency of the air. 

Humidity, Cloudiness and Fog« — ^Absolute humidity is low 
in polar latitudes, especially in winter, on account of low tempera- 
tures. Relative humidity varies greatly, and very low readings 
have often been recorded. Cloudiness seems to decrease somewhat 
towards the inner polar areas, after passing the belt of high cloudi- 
ness in the higher latitudes of the temperate zones. In marine 
climates of high latitudes summer has the maximum cloudiness; 
winter is clearer. The summer maximum is associated with fogs, 
produced where warm, damp air is chilled by contact with ice. 
They are also formed over open waters, as among the Faroe 
islands, for example, and open water spaces, in the midst of an 
ice-covered sea, are commonly detected at a distance by means 
of ‘‘steam fog.” Fogs are less common in winter, when they occur 
as radiation fogs, of no great thickness. The small winter cloudi- 
ness, reported also from the Antarctic zone, corresponds with low 
absolute humidity and small precipitation. Coasts and islands 
bathed by warm water of the Gulf Stream drift are usually more 
cloudy in winter than in summer. The place of fog is in winter 
taken by fine snow crystals, which often darken the air like fog 
when strong winds raise the dry snow from the surfaces on which 
it is lying. Cumulus cloud forms are rare, even in summer. 
Stratus is probably the commonest cloud of high latitudes, often 
covering the sky for days without a break. 

Physiological Effects. — The north polar summer, in spite of 
its lack of warmth, is in some respects pleasant and healthful, 
but the polar night is monotonous, depressing and repelling. Sir 
W. E. Parry said that it would be difficult to conceive of two 
things which are more alike than two polar winters. An everlast- 
ing uniform snow covering, rigidity, lifelcssness and silence — 
except for the howl of the gale or the cracking of the ice. Small 
wonder that the polar night has sometimes unbalanced men’s 
minds. The first effects are often a strong desire for sleep and 
indifference. Later effects have been sleeplessness and nervous- 
ness, tending in extreme cases to insanity, anaemia and digestive 
troubles. Extraordinarily low winter temperatures are easily 
borne if the air be dry and still. Zero weather seems pleasantly 
refreshing if clear and calm. But high relative humidity and wind 
—even a light breeze — give the same degree of cold a penetrating 
feeling of chill which may be unbearable. Large temperature 
ranges are endured without danger in the polar winter when the 
air is dry. Under direct insolation skin bums and blisters; lips 
swell and crack. Thirst has been much complained of by polar 
explorers, and is due to the active evaporation from the warm 
body into the dry, relatively cold air. Polar air is singularly free 
from micro-organisms owing to lack of communication with other 
parts; hence many diseases common in temperate zones, “colds” 
among them, are rare. 

Changes of Climate^The climatic divisions of the world 
appear to be constant in their broad outlines, but are subject to 
minor fluctuations which have a duration from a few years up to 
many centuries. Some known fluctuations of climate have been 
irregular, but others recur with some regularity. The best known 
of these meteorological periodicities are the 11-year sunspot 


cycle, best shown in the tropics, and the Bruckner cycle, of about 
35 years, in temperate regions. In the geological past there have 
been far more extensive changes (see e.g., Climatic History;. 

Bibliography. — Scientific climatology is based upon numerical 
results, obtained by systematic, long continued, accurate meteorology 
cal observations. The essential part of its literature is therefore found 
in the colJertion of data published by the various meteorological 
services. The only comprehensive text-book of climatology is the 
Handhuch dr.r KUmatologie of the late J. von Hann (Stuttgart, iqoS- 
it). The first volume deals with general climatology, and has bren 
translated into English (London and New York, 1903). Reference 
should be made to this book for further details than are here given. 
The second and third volumes are devoted to the climates of the 
different countries of the world. Kbppen's Die Klimate dcr Erde 
and Kcndrew'*s Climates of the Continents are valuable reference 
books. The standard meteorological journal of the world, the Meteor- 
ologische Zeitschrift (Braunschweig, monthly), is indispensable. The 
Quarterly Journal of the Royal Meteorological Society (London), 
the Meteorological Magazine (London), and the Monthly Weather 
Review (Washington, D. C.) are also valuable. The best collection 
of charts is that in the Atlas of Meteorology (London, 1899) which 
gives an excellent working bibliography. See also the bibliography 
issued by the Royal Meteorological Society. 

CLIMATE IN THE TREATMENT OF DISEASE. 

Broadly speaking, purity of air {i.e., freedom from solid panicles 
and irritating gases), average temperature, range of temperature, 
amounts of sunshine and of humidity are the most important cun- 
siderations in the climatic treatment of disease. Social and eco- 
nomic conditions in any given locality are important but are not 
discussed here. Individuals react both to heat and cold very differ- 
ently. At health resorts, where the temperature varies between 
55° and 70® F., strong individuals gradually lose strength, whcTcas 
a delicate person gains vigour of mind and body and puts on weight. 
And a corresponding intensity of cold acts in the reverse manner 
in each case. Thus a moderately warm health resort .suits delicate, 
convalescent or elderly people. Cold, however, when combined 
with wind and damp, must be avoided by the aged, the delicate, 
and tho.se prone to gouty and rheumatic affections. The moisture 
of the atmosphere controls the distribution of warmth on the earth, 
and is closely bound up with the prevailing winds, temperature, 
light and pressure. In dry air the evaporation from skin and lungs 
is increased, e.specially if the sunshine be plentiful and the altitude 
high. In warm moist air strength is lost and digestive troubles are 
common. In moist cold air perspiration is checked, and rheumatic 
and joint affections are common. The main differences l)etween 
mountain air and that of the plains depend on the former being 
more rarefied, colder, of a lower absolute humidity, and offering 
less resistance to the sun’s rays. As the altitude is raised, circu- 
lation and respiration arc quickened, probably as an effort on the 
part of the organism to compensate for the diminished supply of 
oxygen, and somewhat more gradually body weight and the number 
of red blood corpuscles increase, this increase persisting after a 
return to lower ground. Thus children and young people are csfic- 
cially likely to benefit by the impetus given to growth and the 
blood-forming organs. For older people, however, the benefit de- 
pends on whether their organs of circulation and respiration can 
respond to the increased demands on them. '‘For anaemia, pulmo- 
nary tuberculosis, deficient expansion of the lungs, neurasthenia, 
and the debility following fevers and malaria, mountain air is in- 
valuable. But where there is valvular disease of the heart, or 
rapidly advancing disease of the lungs, it is to be avoided. Ligfib 
especially direct sunlight, is of primary importance, the lack of it 
tending to depression and dyspeptic troubles. Indeed, the modern 
view is that the value of a climate is determined chiefly by the 
average intensity of ultra-violet light. Probably its germicidal 
power accounts in part for the aseptic character of the air of the 
Alps, the desert and other places. ^ . 

A “good” climate is that in which all the o^ans and tissues of 
the body are kept evenly at work in alternation with rest. Thus 
a climate with constant moderate variations in its principal factors 
is the best for the maintenance of health. But the best 
for an invalid depends on the particular weakness from which he 
suffers. Thus in pulmonaiy tuberculosis a cool sunny climate is 
greatly superior to a tropical one. Exposure to strong winds is 
harmful, since it increases cough. A high altitude, from the su^ 
shine, the purity and stimulating properties of the air, Is of vai 




INSTRUMENTS FOR DETERMINING CONDITIONS OF THE WEATHER 


. Mercurial barometer, Invented by Torrioelli in 1643. Each tube holds 
A column of mercury, which rises and falls according to pressure of sur- 
■’uunding air. 2. Anemometer, for measuring velocity of wind. Three cups 
to horizontal arms revolve at speed varying according to wind 
velocity. 3. Windvane or anemoscope. Indicates direction of the wind. 

vane may be connected with the recording instrument (fig. 4). 
• Weather recording register equipped to record changes at one-minute 


Intervals. Instrument registers the velocity and direction of wind rainfall 
In hundr.dth. in.hn and th. duration of .un.hlna. 5. Tlpjlno buikrt 
gaui^, In part*. 6. Standard barograph or raoording anarold barometer, 
with cover removed. 7. Intermediate range thermograph which trawi , 
continuous record of the temperature on a revolving drum. 8. Thermal 
sunshine recorder, electrically connected with recording instrument (fig, 4) 
determines duration of sunshine ^ 
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LAUNCHING A RADIOSONDE, ROBOT WEATHER OBSERVER 

A Bounding balloon carriat the radiosonde to heights of 10 to 15 ml. During the flight the Instrument emits, at 
brief intervals, radio signals which are recorded by the station's ground eauipment. By referring these recorded 
signals to a oallbratlon chart the pressure, temperature and humidity of the atmosphere through which the Instru- 
ment has been carried are obtained. An attached parachute retards the fall of the radiosonde to the ground after 
the balloon has burst 
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to many mild or very early cases, but where the disease is extensive 
or the heart is irritable, oi there is insomnia, high altitudes are 
contra-indicated. Where the disease is of long standing, with much 
expectoration, or accompanied by albuminuria, the patient appears 
to do best in a humid atmosphere but little above the sea level. 
The climate of Egypt is suitable for cases complicated with bron- 
chitis or bronchiectasis, but is contra-indicated where there is at- 
tendant diarrhoea. Madeira and the Canaries are useful when 
emphysema is present. Bronchitis in young people is best treated 
by high altitudes, but in older patients by a moist mild climate, 
except where much expectoration is present. 

Delicate children benefit by residence at the seaside and if very 
delicate, with small power of reaction, the winter should be passed 
at some mild coast resort. Gouty and rheumatic affections require 
a dry soil and warm dry climate, cold and moist winds being 
especially injurious. 

For heart affections high altitudes are to be avoided, though 
some physicians make an exception of mitral cases where the com- 
pensation is good. Moderate elevations of 500 to 1,500ft. are pre- 
ferable to the sea level. 

In diseases of the kidneys, a warm dry climate, by stimulating 
the action of the skin, lessens the work to be done by these organs, 
and thus is the most beneficial. Extremes of heat and cold and 
elevated regions are all to be avoided. (Sec Hbliotherapy.) 

CLIMATIC HISTORY. The geological history of the earth 
is divided into hve main divisions, Archaean or Pre-Cambrian, 
Palaeozoic, Mesozoic, Tertiary and Quaternary periods (see 
Gf.oi.ogy). These different periods contain evidence of many great 
changes of climate, but this article is limited to those which have 
occurred since the apjjearancc of man. The earliest forms of 
man-like creatures probably appeared towards the close of the 
Tertiary period, and their development has been greatly influenced 
by a scries of climatic changes which occurred during the Quater- 
nary. The Tertiary is divided into Eocene, Oiigoccne, Miocene 
and Pliocene; a fifth stage, the Pleistocene, is now generally 
included with the Quaternary. The Eocene began 60 million years 
agf). the Pliocene ended probably 600,000 to a million years ago. 
At the beginning of the Eocene the climate of middle latitudes 
was somewhat warmer than it is at present, and in the later 
Eocene and Oiigoccne it became very much warmer. Beds of 
fossil plants of warm temperate aspect dating from these periods 
have been found north of the Arctic Circle in many regions. In 
the Miocene the climate was somewhat cooler than in the Oligo- 
cene, though probably warmer than the present. At the beginning 
of Pliocene times, ten to 15 million years ago, the climate of 
the north temperate regions again became warmer, but this was 
temporary, and towards the clo.se of this period there was a 
rapid cooling. This change is well shown in East Anglia, where 
the earlier Pliocene beds contain mainly southern mollusca, while 
in the upper part of the Red Crag northern species become 
increasingly frequent. The later Pliocene beds of East Anglia, 
the Chillesford beds and Weybourne Crag, contain large num- 
hcr.< of arctic species, and are [)robably contemporaneous with the 
first glaciations of Scandinavia and the Alps. The latest bed in 
this country which was formerly attributed to the Pliocene, the 
t'romer Forest bed, indicates a return of somewhat warmer con- 
ditions; it is succeeded by boulder clays and other deposits of 
land ice, indicating the oncoming of glacial conditions in England 
itself. The discovery of Palaeolithic implements in this bed indi- 
cates, however, that the forest bed and the underlying Wey- 
bournc crag should be removed to the Pleistocene. The ^ Quate^ 
nury” Ice age began on the continent of Europe and in North 
America in the Pliocene, but it is convenient to ignore this some- 
what arbitrary division and to consider the Ice Age as a whole. 

The Quaternary ice Agc^The Quaternary or Pleistocene 
Ice Age was characterized by the advance of great glaciers or ice- 
shoots from a number of centres, of which the most important 
W'ert* Scandinavia and the Alps in Europe, the Cordilleras and 
various other centres in North America. Minor centres of glaaa- 
tion were located in Spitsbergen, Iceland, Ireland, ScoUand and 
northern England, the Pyrenees, the Caucasus Range, the Hima- 
hiyas, the mountain ranges of central Asia, Alaska and the whole 
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chain of the Rockies and Andes, the highest mountains of equa- 
torial Africa, south-eastern Australia and New Zealand. The icc- 
sheets of Greenland and Antarctica are remnants of the Quater- 
nary glaciation, and illustrate the character of the great Inland 
ice-sheets of northern Europe and North America. 

Glaciation of the Alps. — ^The classical work of A. Penck 
and £. Bruckner in the Alpine region has shown that there were 
four main advances of the glaciers in Central Europe, which they 
designated Gunz, Mindel, Riss and Wurm. The intervening peri- 
ods during which the ice retreated (interglacial (leriods) are 
termed Gunz-Mindel, Mindel-Riss and Riss-Wurm. In the Gunz 
glaciation the snuw-line probably lay 3,900ft. lower than now, 
but the remains of this glaciation have been almost entirely oblit- 
erated by the later advances. Of the Gunz-Mindel interglacial 
nothing is known with certainty, but from the amount of erosion 
performed by the rivers its duration is estimated as 60,000 years. 
The Mindel glaciation was regarded by Penck and Briickner as 
the greatest advance of the ice over the eastern half of the Alpine 
region. The snow-line lay about 4,250ft. below the present. 
The Mindel-Riss interglacial was very long (about 240,000 years), 
and for part of the time warmer than the present. The Riss was 
regarded as the greatest glaciation in the south-west and west, 
with a snow-line about 4,250ft. below the present. The Riss- 
Wurm interglacial was relatively short (about 60,000 years), but 
probably for a time warmer than the present. The Wurni glacia- 
tion was considered by Penck and Briickner to have been smaller 
in extent than the Riss (depression of snow-line 3, goof t.), but 
the latest worker, W. Soergel, regards it as the greatest glaciation 
of the Alps. I'he Wurm was double, the two maxima being sep- 
arated by a slight retreat. The final retreat of the ice was inter- 
rupted by throe re-advances, the Buhl, Gschnitz and Daun stages. 
The interval between the .second maximum of the Wurm (Wurm 
II.) and the Biihl, which is important archaeologically, is termed 
the Achen oscillation. Penck and Briickner estimated the length 
of the post -Wurm period as 20,000 years. 

Changes of Sea Levels — The changes of sea level during the 
Quaternary arc best known from the work of E. Deperet in the 
Mediterranean. He recognizes four shore-lines or raised beaches, 
representing periods when the sea was considerably above its 
present level. These were separated by periods of land elevation 
when the sea was below its present level and the Mediterranean 
was divided into two separate ba.sins. 


Table i. The Divisions of the Quaternary Ice Age (the latest are 
at the top). 


Chang<;s of level. 

Glacial stages. 

Human 

Industries. 

Monastirian 

Upper: Elevation 
Lower: Submer- 
gence to 60ft. 

Btlhl Rc-advance 
Acben Retreat 
Wurm (Glaciation 
Riss-Wurm 

Magdalenian 

Solutrean 

Aurignacion 

Mousterian 

Acheulean 

Evolved 

Chellean 

Tyrrhenian 

Upper: Elevation 
Lower: Submer- 
gence to TOOft. 

Riss Glaciation 
Mindel-Riss 

Chellcan 

Milazzian 

Uppf:r: Elevation 
Lower: Submer- 
gence to 190ft. 

Mindel Glacia- 
tion 

Gunz-Mindel 

Pie-Chellean 

Sicilian 

Upper: Elevation 
l-ower: Submer- 

Gunz Glaciation 



gence to :i3oft. 




Glaciation in Northern Europe. — ^The history of the Scan- 
dinavian ice-sheet is not known so fully as that of the Alps. The 
ice probably formed first on the Norwegian mountains, but the 
centre soon shifted to Sweden and the Gulf of Bothnia. The ice- 
sheet extended into Russia, Germany, Denmark and Holland, and 
at its maximum filled the North Sea and encroached on the east 
coast of England, especially over East Anglia, where for a time 
it united with the ice from northern Enaiand. The edge of the 
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ice-sheet over Europe underwent great fluctuations; it is not 
known with certainty whether it ever completely melted during 
the whole course of the Quaternary glaciation, but it is highly 
probable that this happened during at least the Mindel-Riss inter- 
glacial. In East Anglia the Scandinavian ice was followed by 
English ice bearing great quantities of chalk, which formed the 
Great Chalky Boulder Clay, but the time relations of the various 
glacial deposits are not yet settled. Gerard de Geer’s study of the 
deposits left by the retreating ice in Sweden has shown that the 
last ice-sheet began its final retreat about 20,000 years ago. As 
in the Alps, the retreat of the ice was interrupted by several re- 
advances, indicated by great terminal moraines (see below). 

North America* — ^In North America great ice-sheets reached 
lower latitudes than anywhere else on the earth. The ice spread 
out from three main centres, the Cordilleras in the west, the 
Keewatin west of Hudson’s Bay, and Labrador in the east. The 
deposits of these various centres are complex, but a succession of 
five glacial and four interglacial stages has been made out in the 
Mississippi Valley. The latest glaciation, termed the Wisconsin, 
was double, like the Wurm, and de Geer has succeeded in cor- 
relating the stages of its find retreat with those of the last Scan- 
dinavian ice-sheet, but the relations of the earlier glacial stages 
with those in Europe are uncertain. Interglacial beds in Toronto 
indicate a long period of retreat and perhaps of complete 
disappearance of the ice, but their position in the Mississippi 
sequence is uncertain. In most other parts of the world the gla- 
ciation has been shown to include three or four advances of the 
ice, indicating a general similarity with the sequence in the 
Alps, but direct correlation is not yet possible. 

Stages of Human Culture* — ^The Quaternary Ice Age roughly 
coincides with the Palaeolithic (see Archaeology: Old World) 
stage of human culture. The industries into which the Palaeo- 
lithic of western Europe is divided are shown in table x with 
their probable positions in the glacial sequence, but there is still 
doubt as to the early Palaeolithic. The Magdalenian falls in the 
period of arctic climate about the Biihl re-advance, while the 
Solutrean and Aurignacian occupy the Achen oscillation, a 
period of dry steppe-like climate which followed Wurm II. The 
whole Wurm glaciation (Upper Monastirian) is occupied by the 
Mousterian, which extends back into the Riss-Wurm interglacial 
(Lower Monastirian), but how far is not quite settled. The con- 
troversy has been concerned chiefly with the position of the 
Chellean industry, which some assign to the Riss-Wurm, others 
to the Mindel-Riss interglacial. The correlation in table i is a 
compromise, due to Prof. W. J. Sollas, who places the Chellean 
proper in the Mindel-Riss (Lower Tyrrhenian) and a later devel- 
opment of it, the “evolved Chellean,” in the early part of the Riss- 
Wurm, while the Acheulean occupies the central and latter parts 
of that interglacial and the Lower Mousterian its closing stages. 
The fore-runners of the Chellean types (Pre-Chellean) apparently 
belong to the Gunz-Mindel interglacial (Lower Milazzian). 

Late-Glacial and Post-Glacial Periodt^The climatic his- 
tory of the concluding stages of the Ice Age is best known from 
Scandinavia, and thanks to the researches of G. de Geer the 
various stages have been dated. About 20,000 b.c. the ice-edge lay 
for a time across Denmark and the Baltic coast of Germany and 
formed the Damglacial moraine. After a period of retreat, the 
ice-edge halted again near the coast of the Scandinavian peninsula, 
where it formed the Gotiglacial moraine. The ice then vacated 
Scania, but there was another long halt about 9000 b.c., forming 
the great Fennoscandian moraines. Up to this time the recession 
had been comparatively slow, and the edge of the ice had changed 
but little on the coast of Norway and in northern Finland, while 
it had everywhere been bordered by a belt of Arctic plants, show- 
ing that the temperature was still very low. After the formation 
of the Fennoscandian moraines, however, there followed a period 
of very rapid retreat, termed Fimglackd time, during which tem- 
perate plants occupied almost immediately the ground vacated 
by the ice, indicating a comparatively high temperature. By 
about 7000 B.C. the remnants of the ice-sheet had shrunk to a 
long narrow strip along the centre of Scandinavia. After a short 
halt termed the Ragimda Pause, the ice-sheet split into two sep- 


arate portions about 6500 B.C., and this date is regarded by Scan- 
dinavian geologists as the “official” end of the Ice Age. The corre- 
lation between the stages of retreat in Scandinavia and the Alps 
is not yet known, but it is not unlikely that the great Fennoscan- 
dian moraines represent the Buhl stage. 

In Britain various Arctic plant beds are known which were 
presumably formed during the halts represented by the Gotiglacial 
and Fennoscandian moraines, and there were local re-advances of 
mountain glaciers in Scotland at the same times. The retreat 
stages of other centres of glaciation are not yet known in detail, 
but de Geer and Ernst Antevs have been able to date parts of 
the retreat stages of the ice-sheets in Canada and southern Argen< 
Una by comparing the relative thicknesses of successive annual 
clay deposits with those in Sweden. 

Changes in Land and Sea Distrilmtion*— As the Scandina- 
vian ice-sheet began to vacate the Baltic basin, the latter was 
occupied by a fresh-water lake, bounded on the north by the ice. 
After the formaUon of the Fennoscandian moraines a subsidence 
of the land allowed the ingress of the sea, both from the AUantic 
across Scania and from the White sea across Finland. The site 
of the BalUc was now occupied by the Arctic sea, called the Yoldia 
sea from the presence of the high northern mollusc Yoldia arc- 
Hca. About the time of the Ragunda Pause the land rose again 
and both outlets to the ocean were closed. The Baltic now became 
a fresh-water lake, which from its characterisUc mollusc is termed 
the Ancylus lake. The greater part of the Ancylus lake stage falls 
in post-glacial time, during which the last remnants of the ice- 
sheet disappeared. About 4000 b.c. a new period of submergence 
began in the south-west BalUc, again admitting the waters of 
the AUantic and forming the lAttorina sea. This sea was warmer 
and more saline than the present Baltic, because the inlet from the 
AtlanUc was wider and deeper. The maximum subsidence prob- 
ably occurred about 3000 b.c., after which the land gradually rose 
again and conditions approached those of the present. 

A raised beach at a height of about ten ft. above the present 
beach is found almost all over the world, and in many parts is 
accompanied by a kind of fauna now known only from lower lati- 
tudes. Such a widespread change of level indicates a rise of the 
sea, due to a greater volume of water in the oceans. The addi- 
tional water can only have come from a melting back of the still 
existing ice-sheets, especially of Greenland and Antarctica, beyond 
their present limits; there is also independent evidence that this 
occurred. This general warm period is termed the Climatic Opti- 
mum; it falls somewhere within the time of the Littorina sea and 
probably between 2000 and 1000 b.c. 

Vegetation* — ^Much information as to late-glacial and post- 
glacial climates is provided by the vegetation, especially of peat- 
bogs. In central Europe the Wurm glaciation was accompanied 
and followed by tundra, which gave place during the latter half 
of the Achen oscillation to dry cold steppe conditions during 
which Solutrean man, who hunted the horse, {penetrated Europe 
from the east. In the Lower Magdalenian, the culture of which 
is based on the reindeer, conditions again became moister and 
colder, and the tundra returned for a short time, to be rapidly 
replaced by pine forest spreading up from the south-east. In the 
Upper Magdalenian the pine began to be replaced by dense forests 
of oak and the reindeer gave way to the red deer. Dense forests 
were almost impenetrable to primitive man, and in central Europe 
there is almost a gap— the “hiatus”— between Palaeolithic and 
neolithic industries. 

In Scandinavia the retreating ice-sheet was bordered by a 
broad zone of Arctic vegetation until the close of the Fe^o- 
scandian halt. The aspen appeared in the much warmer Finigla* 
dal, the fir in the Ancylus period. The very favourable condi- 
tions of Littorina time were marked by a wealth of new trees, 
including oak, hazel and beech; at one time the hazel greatly ex- 
ceeded its present limits both of latitude and height. 

Wet and Dry Periods^— The post-gladal period has baa 
marked alternations of wet and dry dimates, which were first sc 
out by the Norwegian Axel Blytt. The time of the ^ 

was generally dry, with warm summers but cold wintew; Blyt 
termed this the Boreal stage. The early part of Littorina tun 
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was moist, with very mild winters and summers probably as warm 
as at present, forming the Atlantic stage, which was marked by a 
great growth of peat in northern and western Europe. About 3000 
B.c. the warm moist conditions gave way to a dry climate, with 
very warm summers and winters no colder than the present. The 
surfaces of the peat-bogs dried up, and in Scandinavia, Scotland 
and Ireland they were occupied by oak forests; in Germany there 
is instead a layer of dry heath peat. Blytt terms this the Sub- 
Boreal period. About 850 b.c. there was a marked deterioration of 
climate, which became moist and cold, forming the Sub-Atlantic 
period, when the forests on the peat-bogs died and were replaced 
by a new and very rapid growth of peat. The change from the 
very favourable climate of the Sub-Boreal to the unfavourable 
climate of the Sub-Atlantic was very marked in the Alps; during 
the Bronze Age and the beginning of the Early Iron Age the cli- 
mate was highly favourable and there was free communication 
afro.ss the passes; but early in the Iron Age the passes were closed 
and human occupation was banished to the lowest and warme.st 
valleys, while at the same time many of the lake-dwellings were 
submerged. It seems probable that the Daun re-advance of the 
Alpine glaciers should be attributed to this stage; Penck and 
hriickner dated the Daun re-advance as older than the Bronze 
Age, but on very scanty evidence. 

I'he Boreal period is not well shown in the British Isles, but 
the succession of Atlantic peat, Sub-Boreal forest and Sub-Atlan- 
tic peat is well seen in Ireland, most of Scotland and western 
England but not well developed in ea.stern England. 

Summary. — ^I'he various late-glacial and post-glacial stages in 
Scandinavia may be summarized as follows : 


Tabt.e 2. Late-glacial and Post-glacial Stages. 


Date 

U.C. 

Scandinavian Ice 

Sheet. 

. 

I^nd and Sea. 

Trees. 

Wet and dry 
periods. 





Sub-Atlantic 

1 1000 

i 

j 2000 

1 .3000 

Post- 

glacial 

Littorina 

Sea 

Oak 

Beech 

Hazel 

Sub-Borcal 

j 4000 



Atlantic 

5000 

6cxx> 

! 

] 

Ancylus 

Lake 

Fir 

Boreal 

7000 

Ragunda Pause 


Aspen 


8000 

Finifi^lacial 

Retreat 

Yoldia 

Sea 

Arctic 1 
Plants 

Sub-Arctic 

gcxx) 

1 

Fennoscandian 

Halt 

Ice-Lakcs 

and 

Arctic 

lOOOO 





THE HISTORICAL PERIOD 

There is no clear boundary between the geological and historical 
periods, for in Egypt and south-west Asia the beginnings of his- 
tory are almost contemporary with the end of the Ice Age in 
^(andinavia. In the arid regions of Arabia, Mesopotamia and 
t^ciural Asia variations of rainfall are of much greater importance 
than small variations of temperature, and this discussion is ac- 
cordingly limited to the alternations of wet and dry periods. 

Persia. — ^The semi-arid settlement of Anau on the northern 
tnargin of Persia is important. This site was occupied from time 
to lime and abandoned during the intervening periods, and since 
the-rc is no evidence of conquest, while the periods of abandon- 
nicnt are represented by desert formations, it is highly probable 
that the interruptions were due to drought. These settlements 
^’tTc investigated by Mr. Raphael Pumpelly, who dated them by 
ineans of the relative thickness of deposits. According to Pumpel- 
s estimates the first settlement began about 9000 b.c., the sec- 
which immediately succeeded it, about 6000 b.c. The last part 
the first settlement and the whole of the second show evidence 


827 

of gradually increasing drought, and the dte was abandoned soon 
after 6000 b.c. It was reoccuined, after an interval of desert con- 
ditions, about 5200 B.C. The third settlement continued until about 
2200 B.C., with a short interruption, probably due to drought, 
about 3000 B.C. These estimates of the age of Anau appear to be 
far too great, and H. Peake and H. J. Fleure suggest that the first 
settlement did not begin till about 3900 B.c., while the third settle- 
ment lasted from about 2300 to 1600 b.c. At the close of the third 
period there began a period of intense drought, and Anau was not 
reoccupied until the Iron Age, probably about 750 b.c. 

It is highly probable that in semi-arid regions the amount of 
unrest and migration increases during periods of drought, so that 
we can infer the variations of dryness from the frequencies of 
migrations. A period of extensive migration began about 2650 b.c. 
and culminated between 2300 and 2050. Another maximum oc- 
curred about 1350 to 1300, after which the desert peoples began 
to settle down, and remained quiet until the Arabian dispersal of 
the seventh century a.d. (which began before the birth of Mo- 
hammed). 

Caspian Sea^During the Christian era our information is 
mainly derived from the variations of level of the Caspian Sea, 
amplified and supported by records of other lakes in Asia, and by 
Chinese archives. There is some doubtful evidence that the level 
of the Caspian was high about a.d. o, but this is not confirmed by 
other sources. In the 5th century a.d. the Caspian was very low. 
Then follows a period of rapid fiuctuations; high level about 920, 
low about XT25, very high from 1306 to 1325 and again early in 
the isth century and about 1560 to 1640. 

Africa.->-The evidence from norlhem Africa is mainly pro- 
vided by the levels of the Nile floods, the history of Kharga Oasis, 
and the variations in the level of civilization in the Sahara. These 
point to a rainfall much higher than the present about 500 b.c., 
a minimum about a.d. 200, a slight improvement about 400, a very 
dry season from 700 to 1000, and a great improvement from about 
1225 to 1300, followed by a decline to present conditions. It is 
interesting that E. J. Wayland has recently shown the existence 
of a marked dry period in central Africa in Neolithic times, prob- 
ably representing the Sub-Boreal period. 

America* — ^In North America the evidence is derived mainly 
from the width of the annual rings of growth of the **Big Trees” 
of California; the curve of tree growth can be checked and ad- 
justed by the variations in the levels of the salt lakes of western 
America, and by archaeological evidence. The result shows that a 
long dry period ended about looo to 800 b.c., followed by a period 
of high rainfall from 700 b.c. to a.d. 200, reaching a strongly 
marked maximum at 400 b.c. A long dry period began about a.d. 
400 and continued until about 1250, with one break at about 1000, 
and there was a further dry spell in the 15th century. 

In Yucatan and central America the Mayan civilization reached 
its highest level apparently from zoo b.c. to a.d. 350. After about 
350 came the Mayan “Dark Ages,” when southern Yucatan re- 
lapsed into barbarism. A revival occurred about a.d. 1000, but 
did not reach the level of the earlier period and probably lasted 
little more than two centuries. The ruins are now overgrown by 
dense forests, and Ellsworth Huntington makes the plausible 
assumption that the periods of high culture represent dry periods. 
If SO, these arc contemporaneous with the wet periods of Arizona, 
and represent a southward swing of all the climatic belts. 

Recent excavations in southern Greenland have shown that its 
climate was far more favourable in the tenth century than it is 
to-day, and Baffin Bay seems to have been almost free of ice. 
There was a deterioration about a.d. 1000, followed by a slight 
improvement during the sith and 12th centuries, after which the 
climate rapidly became very bad. The ground, which at first 
thawed to a considerable depth every summer, became perma- 
nently frozen about a.d. 1400. 

B1BL10GRAPHY.--C. E. P. Brooks, The Evolution of Climate (and 
ed. 1925) (Glacial and late glacial periods) and Climate through the 
Ages (1926) ; A. P. Coleman, Ice Ages (1026) ; H. Peake and H. J. 
Fleure, Corridors of Time, i. Apes and Men, 2. Hunters and Artists, 
3. Peasants and Potters (1927) ; A. Penck and £. Brilckner, Die Alpen 
im Eiszdtalter (Leipzig, 1902-09): W. J. Sollas, AntMni Hunters 
(3rd ed. 1924). (C. £. P. B.) 
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CLIMAX, JOHN (c. 525-600 A.D.), ascetic and mystic, also 
called Scholastic us and Sinai tes. After 40 years in a cave at the 
foot of Mount Sinai, he became abbot of the monastery. His 
life has been written by Daniel, a monk of the monastery of 
Raithu on the Red sea. He derives his name Climax (or Cli- 
macus) from his work of the same name (KXt/xaf rov UapadeLaoVf 
“Ladder to Paradise”), in 30 .sections, corresponding to the 30 
years of the life of Christ. It is written in a simple and popular 
style, and treats of the vices that hinder the attainment of holiness 
and the Christian virtues. 

Btuijogkaphv. — Migne. Pair, graeca, Ixxxviii (including the biog- 
raphy by Daniel) ; .fee also C. Krumbacher, Geschichte dcr byzantin- 
ischen JJtteratur (1897); Herzog-Hauck, Redlencyklopddie. The 
der has been translated into several languages — ^into English by Father 
Robert. Mount St. Bernard’s abbey, Leicestershire (1856). 

CLIMB INDICATOR: see Altimetry. 

CLIMBING BITTERSWEET {Cclastrus scandens), a 
North American climbing shrub ol the staff-tree family (Celas- 
traceae), called also false bittersweet and waxwork. It grows, 
mostly in rich soil, from Quebec to Manitoba and southward to 
North Carolina and New Mexico, usually trailing on banks or small 
shrubs but sometimes climbing to a height of 25 ft. on trees. It 
has smooth, pointed leaves and small greenish flowers and matures 
in autumn showy clusters of orange-yellow, berrylike capsules, 
which split open after frost, disclosing the crimson coverings 
(arils) enclosing the seeds. The handsome, persistent fruit is used 
in winter for indoor decoration. (See Bittersweet.) 

CLIMBING FERN, the botanical genus Lygodium, with 40 
species, chiefly in the warmer parts of the old world. The plants 
have a creeping stem, on the upper face of which is borne a row of 
leaves. Each leaf has a slender, stemlike axis, which twines round 
a support and bears leaflets at intervals; it goes on growing in- 
definitely. Several species are favourite greenhouse plants. The 
American climbing fern (L. palmatum), called also Hartford fern 
and Windsor fern, one of the most beautiful ferns native to the 
United Stales, grows in open woods from New Hampshire to 
Pennsylvania and Ohio south to Florida and Tennessee. 

CLIM (or Clym) of the CLOUGH, a legendary English 
archer, a suppo.sed companion of the Robin Hood band. He is 
commemorated in the ballad “Adam Bell, Clym of the Cloughe 
and Wyllyam of Cloudeslee.” The three were outlaws who had 
many adventures of the Robin Hood type. The oldest printed 
copy of this ballad is dated 1550. 

CLINCHANT, JUSTIN (1820-18S1), French soldier, was 
bom at Thiaucourt (Meurthe) on Dec. 24, 1820, and died in 
Paris on March 20, 1881. He entered the army from St. Cyr in 
1841. He served in Algeria (1847-52), in the Crimea (1854-55) 
and in Mexico. He held a brigade command in 1870, was captured 
at Metz but escaped and was placed in command of the 20th 
corps of the army of the cast. He was under Gen. Charles Bour- 
baki during the campaign of the Jura; and when Bourbaki at- 
tempted to commit suicide, he succeeded to the command (Jan. 23, 
1871), only to be driven with 84,000 men over the Swdss frontier 
at Pontarlicr. In 1871 Clinchant commanded the 5th corps oper- 
ating against the commune. He was military governor of Paris 
when he died. 

CLINIC, an organized medical service offering diagnostic, ther- 
apeutic or preventive treatment to ambulatory patients. The word 
originally meant a bedside lecture about a sick patient before a 
group of physicians or medical students. In medical education 
clinic is still so used but may also mean a particular lecture, class- 
room or outpatient examination where several medical men discuss 
their views. Often in Europe and occasionally in America the term 
covers an entire teaching centre, including the hospital and the 
ambulatory facilities. The usual meaning, however, has come to 
Include any organized medical service to ambulatory patients. 
Such service may or may not be connected with a hospital. In ad- 
dition, clinic is used to designate the entire activities of a general 
clinic or may be used to designate only a particular division of the 
work; e.g., the neurology clinic, the surgery clinic, etc. 

The first clinic in the English-speaking world, the London dis- 
pensary, was founded in X696 as a central means of dispensing 
medicines to Uie sick poor whom the physicians were treating in 


the patients’ homes. The New York, Philadelphia and Boston 
dispensaries, founded in 1771, 1786 and 1796, respectively, had the 
same object in view. Later, for the sake of convenience, physi- 
cians began to treat their free patients at the dispensary. The 
number of such clinics did not increase rapidly and as late as 1890 
only 132 were operating in the United States. The impetus for 
the mushroomlike growth that occurred after that time came from 
the hospitals and from the public-health movement. 

During the latter part of the 1800s the modern hospital as a 
complex of skilled technical personnel and extensive diagnostic 
equipment began to take shape. During this period some of the 
hospitals connected with medical schools inaugurated outpatient 
departments for teaching as well as for charitable purposes. John.s 
Hopkins and Massachusetts General hospitals are believed to he 
the American pioneers in this form of mescal education. The ad- 
vantages of ambulatory care in close proximity to the facilities of 
a hospital became apparent and such hospital clinics multiplied 
rapidly. In 1945 about 2,623 hospitals in the United States had 
organized clinic services. The number of different patients treated 
reached 4,420,406 and the visits totalled 30,784,890. 

A hospital clinic in general follows the same pattern of medical 
departmentation as the hospital developed for its inpatient work. 
For this reason hospital clinics arc mostly concerned with acute 
diseases. The physicians in the clinics are usually the same 
physicians w^ho treat bed patients in the hospital. Many hospitals 
operating charity clinics require the recent api>ointees to the med- 
ical staff to serve a period in the clinics as a step to senior staff 
membership. Such physicians ordinarily work no more than one 
half-day each week in the clinics and usually receive no compensa- 
tion for this part-time work. In most hospital clinics care is made 
available only to the medically indigent and no professional fee 
is charged. Practically all such clinics, however, charge a small 
registration fee to help cover operating costs if the patient i.^ able 
to make such a payment. A number of successful attempts have 
been made to extend hospital clinic care to pay patients. Most of 
this effort was in the area of the lower-income groups although in 
a few hospitals no income restrictions were imposed for admission 
to clinic care. 

The public-health movements, mainly concerned with preventive 
medicine, child and maternal welfare and other medical problem.^ 
affecting broad segments of the population, contributed to the 
establishment of more than 6,000 public health clinics in the 
United States after 1900. Unlike the hospital clinics, which had 
their greatest growth in the metropolitan areas, the public-health 
clinics are located in large numbers in the smaller towns and vil- 
lages as well as in the cities. Because so many of the clinics arc 
located outside of congested population areas the total number of 
annual visits, despite the large number of clinics, probably does 
not exceed 15,000,000. The first great movement in this field re- 
sulted in the founding of the National Association for the Study 
and Prevention of Tuberculosis in 1904. It was the association’s 
goal to study and prevent tuberculosis by making clinic facilities 
available in every city and county for free examination and treat- 
ment. Ten years later about 500 clinics were established. Other 
associations in related fields quickly adopted this method to im- 
prove the quality and extend the quantity of their medical service. 
Such clinics are usually concerned with one particular medical 
condition and fall mainly into the following categories: tuber- 
culosis, tumour, venereal disease, prenatal, well-baby, dental, ton.sil. 
eye, crippled children and mental hygiene. A later development 
was the travelling clinics such as dental clinics for school children 
and tuberculosis case-finding clinics in industrial plants. Usually 
no charge is made for service in public-health clinics and for many 
medical conditions no income restrictions are imposed. A few arc 
operated in connection with hospitals but most such clinics use 
public buildings or space furnished by welfare and other social 
agencies. Financial support is mostly from the same sources. 
Doctors serving in the clinics are recompensed for the time spen 
or are on a full-salary basis. ^ , * t 

The advantages of group medical service, with facilities an 
technical personnel beyond the means of an individual practitioner 
and the added benefits of group consultation, encouraged the esta - 
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lishment of an increasing number of pay or private clinics. This 
type of clinic is essentially a voluntary association of physicians 
engaged in the practice of medicine on a group basis. Common 
facilities are us^ and the resulting expense and income is shared 
by a predetermined division. Several of these have achieved a 
national reputation and attract patients from a wide area. It was 
estimated that more than 500 such private clinics were operating 
in the United States in 1947. The majority of these were general 
clinics; i.e,, they had several of the different medical specialties 
represented in their groi^; but a sizeable number limited their 
work to one medical specialty. Usually, the group is independent 
of any hospital or other agency, but some clinics own and operate 
their own hospital facilities. In other instances the clinic is a part 
of a prepaid health-service plan. (R. £. Bn.) 

CLINICAL PSYCHOLOGY: jee Psychology. 
CLINKER, in industry, the common name for coal residues 
which are formed in lumps, partly fused, in grates or furnaces. 
Such clinker is used for many purposes as a raw material, and is 
a useful matrix for inferior Portland cement concrete. The name 
is also applied to the fused masses of brick which occur in brick 
ovens. What is really a different word, but with the same spell- 
ing, is derived from clinch, or clench, a common Teutonic word, 
meaning to “fasten together.” This word appears in the form 
“clinker-built” as distinguished from “carvel-built” for a boat 
whose strakes overlap and are not fastened “flush.” 

CLIN06RAPH, a set square, the acute angles of wb'ch are 
made adjustable by connecting the side oppo.site the right angle 
to one of the other sides by a hinge; it is frequently employed in 
mechanical drawing {see Drawing, Engineering). 

CLINTON, DE WITT (1769-1828), U.S. political leader, 
was bom on March 2, 1769, at Little Britain, N.Y. His father, 
James Clinton (1736-1812), served as a captain of provincial 
troops in the French and Indian War, and as a brigadier gen- 
eral in the American army in the Revolutionary War. De Witt 
( linton graduated at Columbia college in 1786, and in 1790 was 
admitted to the bar. From 1790 to 1795 he was the private sec- 
retary of his uncle, George Clinton, governor of New York and a 
Iciuler of the Republican party. He entered the state senate in 
1798, serving until 1802. He at once became a dominant factor 
in New York politics, and for the next quarter of a century he 
played a leading role in the history of the commonwealth. From 
tSoi to 1802 and from 1806 to 1807 he was a member of the 
council of appointment; and realizing the power tliis body pos- 
ses.sed through its influence over the selection of a vast number 
of state, county and municipal officers, he secured in iSoi, while 
his uncle was governor, the removal of a number of Federalist 
officeholders, in order to strengthen the Republican organization 
by new appointments. On this account Clinton has generally been 
regarded as the originator of the “spoils system” in New York; 
but he was really opposed to the wholesale proscription of op- 
ponents that became such a feature of U.S. politics in later 
years. It was his plan to All the more important offices with 
Republicans, since they had been excluded from appointive office 
during the Federalist ascendancy, and to divide the smaller places 
between the parties somewhat in accordance with their relative 
strength. In counties where the Federalists had a majority very 
few removals were made. 

In 1802 Clinton became a member of the U.S. senate, but re- 
signed in the following year to become mayor of New York city, 
an office which he held for ten years in the period 1803-1 $. During 
his mayoralty he also held other offices, being a member of the 
slate senate in x 806-11 and lieutenant governor in 1811-13. In 
^8^2, after a congressional caucus at Washington, D.C., had nom- 
inated James Madison for a second term, the Republicans of New 
York, desiring to break up the so-called Virginia dynasty as well as 
the system of congressional nominations, nominated Clinton for 
ihe presidency by a legislative caucus. Opponents of a second war 
with Great Britain had revived the Federalist organization, and 
federalists from 11 states met in New York and agreed to support 
Clinton, not because of his war views, which were not in accord 
with their own, but as a protest against the policy of Madison. In 
the election Clinton received 89 electoral votes and Madison 128. 


As a member of the legislature Clinton was active in securing 
the abolition of slavery and of imprisonment for debt, and in 
perfecting a system of free public schools. In 1810 he was a 
member of a commission to explore a route for a canal between 
Lake Erie and the Hudson river, and in iS 11 he and Gouverneur 
Morris were sent to Washington to secure federal aid for the 
undertaking, but were unsuccessful The second war with Great 
Britain prevented any immediate action by the state; but in 1816 
Clinton was active in reviving the project, and a new commission 
was appointed, of which he became president. His connection 
with ^is work so enhanced his popularity that he was chosen 
governor by an overwhelming majority and served for two trien- 
nial terms (1817-23). As governor he devoted his energies to the 
construction of the canal, but the opposition to his administration, 
led by Martin Van Buren and Tammany Hall, became so formida- 
ble by 1822 that he declined to seek a third term. His successful 
opponents, however, overreached themselves when in 1824 they 
removed him from the office of canal commissioner. This partisan 
action aroused such indignation that at the next election he was 
again chosen governor, by a large majority, and served from 
1825 until his death. As governor he took part in the formal cere- 
mony of admitting the waters of Lake Erie into the canal in Oct. 
1825, and thus witnessed the completion of a work which owed 
more to him than to any other man. Clinton died at Albany, N.Y., 
on Feb. ii, 1828. In addition to his interest in politics and public 
improvements, he devoted much study to the natural sciences; 
among his published works are a Memoir on the Antiquities of 
Western New York (1818) and Letters on the Natural History 
and Internal Resources of New York (1822). 

Bibuography. — ^J. Rcnwick, Life of De Witt Clinton (1845); D. 
Hosack, Memoir of De Witt Clinton (1829); W. W. Campbell, Life 
and Writings of De Witt Clinton (1849); L. McBain, De Witt 
Clinton and the Origin of the SpoUs System in New York (1907); 
T. E. Benedict, “De Witt Clinton’s Birthplace.” Olde Ulster, vol. vii, 
pp. 65-69 (1911); and £. A. Fitzpatrick, The Educational Views and 
Influence of De Witt Clinton (1911). 

CLINTON, GEORGE (i 739-1 8 12), American soldier and 
political leader, was born at Little Britain, Ulster (now Orange) 
county, N.Y., on July 26, 1739, the son of Charles Clinton 
(1690-1773), who had emigrated to America in 1729, and com- 
manded a regiment of provincial troops in the French and Indian 
War. The son went to sea at the age of 16, but, finding the sailor’s 
life distasteful, joined his father’s regiment and accompanied him 
as lieutenant in the expedition against Fort Frontenac in 1758. 
After the war he practised law and held a number of minor civil 
offices in Ulster county. From 1768 to 1775 he sat in the New 
York provincial assembly, and in the controversies with Great 
Britain zealously championed the colonial cause. In 1774 he was 
a member of the New York committee of correspondence, and in 
1775 was a member of the second Continental Congress. In 
December of that year he was appointed a brigadier general of 
militia by the New York provincial congress. In the following 
summer, being ordered by George Washington to assist in the de- 
fense of New York, he left Philadelphia, after voting for the 
Declaration of Independence, and before he could sign it. 

Clinton took part in the battle of White Plains (Oct. 28, 1776), 
and was charged with the defense of the highlands of the Hudson, 
where, with De Witt Clinton, in Oct. 1777, he offered a firm but 
unsuccessful resistance to the advance of Sir Henry Clinton. In 
March 1777 appointed by congress a brigadier gen- 

eral in the continental army, and he thus held two commissions, 
since the state convention refused to accept his resignation as 
brigadier general of militia. So great was Clinton’s popularity at 
this time that at the first election under the new state constitution 
he was chosen both governor and lieutenant governor. He de- 
clined the latter office, and on July 30, 1777, entered upon his 
duties as governor, which were at first largely of a military nature. 
In 1780 he took the field and checked the advance of Sir John 
Johnson and the Indians in the Mohawk valley. In his adminis- 
tration Clinton was energetic and patriotic, and though not so in- 
tellectual as some of his New York contemporaries, he was more 
popular than any of them. He served as governor for 18 succes- 
sive years (x777*^5)i and ^or another triennial term from 1801 to 
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1804. Tn the elections of 1780, 1785 and 1786 he had no opponent. 
In 180a 01 he was a member of the assembly. 

In the struKffle in New York over the adoption of the federal 
constitution he was one of the leaders of the opposition, but in 
the state convention of 1788, over which he presided, his party 
was defeated and the constitution was ratified. In national politics 
he was a follower of Thomas Jefferson, and in state politics he 
led the lonf^-dominant faction known as ‘‘Clintonians.’* In 1789* 
1 79 2 and 1796 Clinton received a number of votes in the electoral 
colle^^e but not enough to secure him the vice^presidency, which 
was then awarded to the recipient of the second highest number 
of votes. In 1804, however, after the method of voting had been 
changed, he was nominated for the vice-presidency by a con- 
gressional caucus and was duly elected. In 1808 he sought nom- 
ination for the presidency and was greatly disappointed when this 
went to James Madison. He was again chosen as vice-president, 
however, and died in Washington, D.C., before the expiration of 
his term, on April 20, 1812. He was buried in the congressional 
cemetery, from which in May 1908, his remains were transferred 
to Kingston, N.V. His casting vote in the senate in 1811 defeated 
the t)ill for the renewal of the charter of the Bank of the United 
Slates. 

The Public Papers of George Clinton, 6 vol. (1899-1Q02) have been 
published by the .state of New York. See also St. S. Spaulding, George 
Clinton and the New York Democracy (1926). 

CLINTON, SIR HENRY (c. 1738-1795), British general, 
was the son of Adm. George Clinton (governor of Newfound- 
land and subsequently of New York) and grandson of the 6 th 
earl of Lincoln. After serving in the New York militia, he came 
to England and joined the Coldstream guards. In 1758 he be- 
came captain and lieutenant colonel in the Grenadier guards, and 
in 1760-62 served as aide-de-camp to Ferdinand of Brunswick in 
the Seven Years* War. He became major general in 1772. From 
1772 to 1784, thanks to the influence of his cousin, the 2nd duke 
of Newcastle, he had a .seat in parliament, hrst for Boroughbridge 
and subsequently for Newark, but for the greater part of this 
time be was on active service in America in the War of Inde- 
liendence. He took part in the battles of Bunker Hill and Long 
Island, subsequently taking possession of New York. For his share 
in the battle of Long Lsland he was made a lieutenant general and 
K.B. After Saratoga he succeeded Sir William Howe as com- 
mander in chief in North America. He had already been made a 
local general. He at once concentrated the British forces at New 
York, pursuing a policy of foraying expeditions in place of regular 
campaigns. In 1779 he invaded South Carolina, and in 1780 in 
conjunction with Adm. M. Arbuthnot captured Charleston. There 
was constant friction between him and Lord Cornwallis, his second 
in command, and in 1782, after the capitulation of Cornwallis at 
Yorktown, he was superseded by Sir Guy Carleton. Returning 
to England, he published in 1783 his Narrative of the Campaign 
of 1781 in North America, which provoked an acrimonious reply 
from Lord Cornwallis. He was elected M.P. for Launceston in 
1790, and in 1794 was made governor of Gibraltar, where he died 
on Dec. 23, 1795. 

His younger son, Sir Henry Clinton (1771-1829), entered the 
army in 1787 and saw some service with the Pru.ssian.s in Holland 
in 1789. He was almo.st continuously in active service; in the 
Corunna campaign of 1808-09, he was adjutant general to his close 
friend. Sir John Moore. Promoted major general in i8to, he re- 
turned to the peninsula to 611 a divisional command under the duke 
of Wellington in 1811. His division played a notable part in the 
capture of the forts at Salamanca and in the battle of Salamanca 
(1812), and he was given the local rank of lieutenant general early 
in 1813. For his conduct at Vittoria he was made a K.B., and he 
took part in the subsequent victories of the Nive, Orthes and 
Toulouse. At the end of the war he was made a lieutenant general 
and inspector general of infantry. Clinton commanded a division 
with distinction at Waterloo. He died on Dec. 11, 1829. 

CLINTON, HENRY PYNES (1781-1852), BriUsh classi- 
cal .scholar and chronologist, was born at Gamston in Nottingham- 
shire. He was educated at Westminster and Oxford, and from 1806 
to 1826 was M.P. for Aldborough. The value of his FasH, which 


set classical chronology on a scientihe basis, can scaredy be over- 
estimated, even though subsequent research has correct^ some of 
his conclusions. 

Mis chief works are: Fasti HeUenid, the CivU and Literary Chrom 
nology of Greece from the syth to the redh Olympiad (1824-51), 
including dissertations on points of Greek history and scriptural 
chronology; and Fasti Romani, the CivU and Literary Chronology 
of Rome and Constantinople from the Death of Augustus to the 
Death of HeracUus (1845-50). In 1851 and 1853 respectively ho 
published epitomes of the above. The Literary Remains of H. P. 
Clinton (the 6rst part of which contains an autobiography written in 
1818) were edited by C. J. F. Clinton in 1854. 

CLfINTON, a city of Illinois, U.S., on the Illinois Central 
railroad, 22 mi. S. of Bloomington; the county seat of De Witt 
county. Pop. (1950) 5*870; (1940) 6,331 by the federal census. 
It is in the heart of the com bdt; and has railroad shops and 
clothing factories. It was settled about 1836, and was incorpo- 
rated as a city in 1855. 

CLINTON, a city of Vermillion county, Indiana, U.S., on the 
Wabash river, 15 mi. N. of Terre Haute and 8 mi. £. of the Illinois 
state line. It is 1 mi. from federal highway 41, and is served by 
the Chicago and Eastern Illinois railway. In 1950 the population 
was 6,576; in 1940 it was 7,092 and in 1930, 7,936 by federal 
census. Clinton is in a farming and coal mining region, and has 
varied manufactures, including mining and agricultural machinery, 
meat and dairy products, .sauces and relishes, vaults and other 
articles of cement, flour, overalls, furniture, carpenter’s tools, chil- 
dren’s garments and prefabricated houses. The county hospital is 
located there. Clinton was incorporated as a city in 1893. 

CLINTON, a city in the extreme eastern part of Iowa, U.S., 
on the Mississippi river where the Lincoln highway crosses it ; the 
county seat of (Clinton county. It is on the Burlington; the Chi- 
cago and North Western; the Chicago, Milwaukee, St. Paul and 
Pacifle; and the Rock Island, and is served by several bus lines. 
The population in the 1950 federal census was 30,151 and in 1940 
it was 26,270. 

The city lies 600 ft. above sea level, and has a background of 
rolling farm land to the west and rocky bluffs to the north. It 
has a large system of public parks, mostly along the Mississippi, 
and beautiful homes shaded by elms which the early settlers 
planted. Clinton was formerly a great sawmill centre, but when 
the supply of lumber gave out in the north, the city turned to 
other industries, such as com products, mill work, builders’ hard- 
ware, stock feeds, cellophane, structural steel, and steel and wire 
specialties. The annual factory output is valued at $30,000,000. 
There is a 2,000-bed army general hospital in the city. The iirst 
settlers arrived in 1835. The town was rcplatted in 1855 and 
named after De Witt Clinton, former governor of New York. It 
was incorporated in 1859 and reincorporated in 1881. 

CLINTON, a town of Worcester county, Massachusetts, U.S., 
on the Nashua river, 15 mi. N.N.E. of Worcester. It is .served by 
the Boston and Maine and the New York, New Haven and Hart- 
ford railways (freight only). The population in 1950 was 12,295 ; 
12,440 in 1940; 12,8x7 in 1930; and 12,979 iff^igao by the federal 
census. The town contains varied and picturesque hilly country, 
with charming scenery along the river. In its southwest comer, on 
the southern branch of the Nashua river, is part of the Wachusett 
dam and reservoir of the water-supply system of the Boston metro- 
politan area. There are extensive manufactures. 

In 1813 cotton cloth was produced there under the factory 5y.s- 
tem, but the 6rst modem textile mill was established in 1838, for 
maldng coach lace. The industrial importance of the town is due 
largely to Erastus Brigham Bigelow (1814-79), inventor of power 
looms which revolutionized the manufacture of flgured fabrics, and 
of a loom for weaving wire cloth. In 1843, with his brother Horatio 
M. Bigelow, he established in Clinton the Lancaster mills for the 
manufacture of ginghams, and about ten years later, the Bigelow 
carpet mills. Clinton was settled in 1645, and was separated from 
Lancaster as an independent town in 1850. 

CLINTON, a city of Missouri, U.S., 78 mi. S.E. of Kansas 
City ; county seat of Henry county. It is served by the Frisco 
the Missouri-Kansas-Texas railways. Population (X950) 

The city lies at the edge of a roBing prairie, 770 ft above sea 
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level. It is the trade centre for an agricultural and stock raising 
district and has large flour mills. Considerable coal is mined in 
the county. It produces more than 20,000,000 chicks annually. 
Clinton was laid out in 1836 and incorporated in 1865. 

CLINTON, a village of Oneida county, N.Y., U.S., 9 mi. S.W. 
of Utica, on Oriskany creek and the New York, Ontario and West- 
ern railway. The population in 1950 was 1,619; i940i i»478. 

There are mineral springs and iron mines in the vicinity, and 
the village has knitting and paint mills and vegetable canneries. 
Many business and professional men of Utica make it their home. 
It is the seat of Hamilton college for men (opened as an academy 
for Indian boys in 1798 and chartered as a college in 1812), 
which was founded by Samuel Kirkland (1741-1808), a missionary 
among the Oneida Indians, and named after Alexander Hamilton. 
Its cornerstone was laid by Baron von Steuben; and its shade 
trees were presented by Thomas Jefferson. The village was widely 
known as an educational centre between 1798 and 1907, more than 
40 private schools for both boys and girls having been established 
there during that period. The village, settled about 1786 by pio- 
neers from New England, was named after George Clinton, and 
was incorporated in 1843. It was the birthplace and the summer 
home of Elihu Root (1846-1937). 

CLINTONIA, a genus of beautiful herbs of the lily family 
(Liliaceae), named in honour of De Witt Clinton (1769-1828), 
governor of the state of New York. There are six species, four 
North American and two A.sian, all stemless perennials, with a few 
broad leaves rising from a slender rootstock, and lilylike flowers, 
usually borne in clusters (umbels) at the top of the flower stock 
(scape). The yellow clintonia (C. borealis) is found in woods 
from Newfoundland to Manitoba and southward to North Carolina 
and Wisconsin; the white clintonia (C. umbellulata) occurs in 
woods from New York and New Jersey to Tennessee and Georgia; 
the mountain clintonia (C. ufdflora)^ with a single white flower, 
grows from Montana and California northward to Alaska; the 
western clintonia (C. andrewsiana) is found near the Paciflc coast 
in central California. 

CLINTONITE: see Ottreute. 

CLIPPER SHIPS, a class of sailing vessel developed princi- 
pally by U.S. shipbuilders during the first half of the 19th 
century. The origin of the word clipper is not definitely known. 
Some authors think that the expression “going at a clip” might 
have been responsible for it, while others have traced the word to 
the poets Percy Bysshe Shelley and Robert Bums. The first larg^ 
ship of the kind was the “Ann McKim” (494 tons), built in Balti- 
more, Md., in 1833; but smaller vessels of similar construction 
were already well known as “Baltimore clippers.” The gold rush 
in California, which gave such impetus to the building of the^ 
ships, was responsible for the launcliing of 160 clipper ships within 
four years, during the first of which 90,000 passengers were carried, 
while the discovery of gold in Australia soon after caused 400,000 
people to be transported to that country in British-owned clippers. 
Bell, Hall, Steers, Webb, Collier, McKay and Magoun are 
some of the U.S. families who built clipper ships, and the Osgood, 
Marshall, Trask, Woodhouse, Delano, DePuyster and Russell fam- 
ilies had among their members many captains of these vessels. 
The type was abandoned by U.S. builders after 1854, when freight 
rates dropped, and since the U.S. clippers were built of oak or 
other expensive hardwoods, it was no longer profitable to con- 
struct them. Subsequently, for more than a decade, a modified 
ship known as the “medium clipper” was developed. Its spe^, 
however, never equalled that of the original, or “extreme clip- 
per,” which might make as much as 18 knots. Typically, the ex- 
treme clipper was a long, slender vessel, with a sharp, long bow 
and with ^e three masts slanting backwards and carrying rec- 
tangular sails. In sm all vessels, these characteristics of narrow 
beam and great sail-carr3ring capacity had been developed by 
U.S. builders before 1812. The invention of the type, however, 
not American; it was an adaptation of principles that had 
hfen carefully studied by French scientists during the x8th c^- 
tury and accepted by the builders of French war vessels, which 
then the fastest afloat. The majority of the clippers were 
'>nilt in New England yards, and their usual run was between 


ports of the eastern U.S. seaboard and China, Australia or 
San Francisco. But the career of the famous “Nightingale,” from 
the time of its launching in 1851 until its loss in 1893, shows 
a variety of voyages to every part of the world. The equally well- 
known “Witch of the Wave” had a similar record, although shorter 
by about 20 years. 

Besides the Californian and Australian gold rushes and the 
opium and slave trades, which gave such impetus to the building 
of clipper ships, one of the most potent motives for speed by 
water in the early 19th century was furnished by the Chinese 
tea trade. Inasmuch as this commodity quickly loses its flavour 
in the hold of a ship, annual prizes were offered by London 
merchants for the delivery at the earliest possible moment of the 
first crop of the season. Public excitement ran high, and rivalry 
among the various ships in the annual race from China was keen. 
One of these, the “Cutty Sark,” built in 1869 covered 363 mi. in 
a day’s travel, the record for tea clippers. By 1872, due to the 
opening of the Suez Canal in 1870 and the greater improvement in 
and more extended use of steam-propelled boats, these interest- 
ing tea races had virtually passed out of existence. With her hull 
picturesquely painted in bands of white and black, and dummy 
portholes in black, with her great number of sails and long, sharp 
bow the clipper ship of the 19th century was “the ideal of applied 
art and a sheer delight to the eye” — ^the possessor of “that pe- 
culiarly satisfying beauty which always belongs to the thing ab- 
solutely fitted for the purpose it is designed to fill.” An excellent 
account has been compiled by Octavius T. Howe and Frederick C. 
Matthews, American Clipper Ships iSjjh-sS (1926-27). 

CLISSON, OLIVIER DE (1336-1407), French soldier, was 
the son of Olivier de Clisson, who was put to death in 1343 on the 
suspicion of having wished to give up Nantes to the English. He 
was brought up in England, where his mother, Jeanne de Belle- 
ville, had married her second husband. On his return to Brittany 
he took arms on the side of John of Montfort (John IV of Brit- 
tany), distinguishing himself at the battle of Auray (1364), but 
following differences with John went over to the side of Blois. In 
1370 he joined Bertrand du Guesclin and followed him in all his 
campaigns against the English. On the death of Du Guesclin, Clis- 
son received the constable’s sword (1380). He fought against the 
Flemings, defeating them at Roosebeke (1382), and later com- 
manded the army in Poitou and Flanders (1389) and made an un- 
successful attempt to invade England. On his return to Paris, in 
1392, Pierre de Craon tried to assassinate him at the instigation of 
John IV. In order to punish the latter Charles VI of France, ac- 
companied by the constable, marched on Brittany, but on this 
expedition the king was seized with madness. The king’s uncles 
took proceedings against Clisson, so that he had to take refuge in 
Brittany. He was reconciled with John IV and, after the duke’s 
death, in 1399, became protector of the duchy and guardian of 
the young princes. He died, extremely wealthy, on April 23, 1407. 

See G. J. Tondouze, Du Guesclin, Clisson, Richemont ei Us ^n de la 
guerre de cent ans (Paris, 1943); A. Naudin-H6rot, Le Connitable de 
Clisson (Paris, 2938). 

CLISSON, a town of western France, in the department of 
Loire-Inf6rieure, 17 mi. S.E. of Nantes, at the confluence of the 
Sivre and the Moine, both of which are crossed by old bridges. 
Pop. (1946) 2,712. The town gave its name to the celebrated 
family of Clisson, of which the most famous member was Olivier 
de Clisson. It has the imposing ruins of their stronghold, parts of 
which date from the 13th century. The town and castle were 
destroyed in 1792 and 1793 during the Vendean wars, but the town 
was rebuilt shortly afterward. 

CLITHEROE, municipal borough, northeast Lancashire, 
Eng., 35 mi. N.W. from Manchester, on the London Midland Re- 
gion railway. Pop. (1951) < 2,057. Area 3.7 8q.mi. It is 
finely situated in the valley of the Ribble, at &e foot of Pendle 
hill, a steep plateaulike mass rising to 1,831 ft 

The Honour of Clitheroe (Clyderhow or Cletherwoode) was 
first held by Roger de Poictou, almost certainly tiie builder of the 
castle. He granted it to Robert de Lacy, and it passed by marriage 
to Thomas, earl of Lancaster, in 1310. It was part of the duchy 
of Lancaster till Charles II bestowed it on Gen. George Monk, 
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from whose family it descended through the house of Montague to 
that of Buccleuch. The first charter was granted about 1 283 to the 
burgesses by Henry de Lacy, confirming the liberties granted by 
the first Henry de Lacy, llie 1283 charter was confirmed by Ed- 
ward ITT, Henry V, Henry VIII and James I. Fairs, on Dec. 7 
to 0 and March 24 to 26, are held under a charter of Henry IV. 
A weekly market has been held on Saturday since William I’s 
days. The church of St. Mary Magdalene, though occupying an 
ancient site, is modern. The town has a grammar school, founded 
in 1554; and a technical school. On a height commanding the 
valley stands the keep and other fragments of the Norman castle, 
but part of the site is occupied by a modern mansion. A large 
percentage of the population is engaged in the textile industry. In 
1558 the borough was granted two members of parliament, and 
continued to return them till 1832, when the number was reduced 
to one. In 1885 the borough was disfranchised and is now repre- 
sented in the Clitheroe division of Lancashire. 

Stonyhurst college, 5 mi. S.W. of Clitheroe, is a college for 
Roman Catholic students. The nucleus of the buildings is a 
mansion (17th century) given by Thomas Weld in 1795 to refugee 
Jesuits from the continent. An observatory is attached to the 
college. 

CLITUMNUS, a river in Umbria, It., ri.sing from an abun- 
dant spring by the road between the ancient Spoletium and 
Trebia, 8 mi. from the former, 4 mi. from the latter. After a short 
course through the territory of Trebia it joins the Tinia, a tribu- 
tary of the Tiber. Pliny described and Caligula and Honorius 
visited the lake, which is still a clear pool surrounded by poplars 
and weeping willows. The stream was personified as a god, whose 
ancient temple lay near the spring; close })y were other .smaller 
shrines, and it occurs under the name Sacraria (the “shrines”) as a 
Roman ix)St station. 

The building, generally known as the Tempio di Clitunno, close 
to the spring, is an ancient Christian cha[)el, its decorative sculp- 
tures being contemporary with those of S. Salvatore at Spolcto 
(4th century). 

CLIVE, CAROLINE (1801-1873), English authoress, was 
born in London, June 24, 1801; died at Whitfield, Hereford- 
shire, on July 13, 1873. She was the daughter of an M.P., 
Edmund Mey.sey-Wigley, and married, in 1840, the Rev. Archer 
Clive. 

She published poems and novels under the initial V and is best 
known as the author of Paul Fcrroll (1855) a sensational novel. 

CLIVE, CATHERINE (Kitty) (1711-1785), British ac- 
tress, was born, probably in London, in 1 71 1. Her father, William 
Raftor, an Irishman of good family but small means, had held 
a captain’s commission in the French army under Louis XIV. 
About 1728 she began to play at Drury Lane, of which Colley 
Cil)ber was then manager. She married George Clive, a barrister 
and a relative of the 1st Lord Clive, but husband and wife soon 
separated by mutual consent. In 1731 she definitely established 
her reputation as a comic actress and singer in Charles Coffey’s 
farce-opera adaptation The Devil to Pay^ and from this time she 
was always a popular favourite. She acted little outside Drury 
Lane, where in 1747 she became one of the original members of 
David Garrick’s company. She took part, however, in some of the 
oratorios of George F redcrick Handel, whose friend she was. In 
1769, having been a member of Garrick’s company for 22 years, 
she quit the stage, and lived for 16 years in retirement at a villa at 
Twickenham, which had been given her some time previously 
by her friend Horace Walpole. Mrs. Clive had small claim to 
good looks, but as an actress of broad comedy she was unre- 
servedly praised by Oliver Goldsmith, Samuel Johnson and Gar- 
rick. 

She had a quick temper, which on various occasions involved 
her in quarrels, and at times sorely tried the patience of Garrick, 
but her private life remained above suspicion, and she regularly 
supported her father and his family. She died at Twickenham on 
Dec. 6, 1 785. 

Horace Walpole placed in his garden an urn to her memory, 
bearing an inscription, of which the last two lines run: 

The comic muse with her retired 

And shed a tear when she expired. 


See Percy Fitzgerald, Ufe of Mrs, Catherine CUve (z888); W. R, 
Chetwood, General History of the Sta^e (1749); Thomas Davies! 
Memoirs of the Life of David Garrich (1784). 

CLIVE, ROBERT CLIVE, Baron, of Plassby (1725. 
1774), the statesman and general who founded the empire of Brit- 
ish India, was bom on Sept. 29, 1725, at Styche, the family estate, 
in the parish of Moreton Say, Market Drayton, Shropshire. The 
Clives, or Clyves, were one of the oldest families in the county of 
Shropshire, having held the manor of that name in the reign of 
Henry II. One Clive was Irish chancellor of the exchequer undei 
Henry VTII; another was a member of the long parliament; Rob- 
ert’s father for many years represented Montgomeryshire in par- 
liament. 

Young CUve was the despair of his teachers. Sent from school 
to school, and for only a short time at the Merchant Taylors’ 
school, he neglected his books for perilous adventures. But he 
could read Horace in later life; and write a vigorous EngUsh, which 
marked all his dispatches and made Lord Chatham declare of one 
of his speeches in the house of commons that it was the most elo- 
quent he had ever heard. At 18 he was sent out to Madras as a 
“factor” or “writer” in the civil service of the East India com- 
pany. For the first two years of his residence he felt keenly the 
separation from home; he was always breaking through the re- 
straints imposed on young “writers”; and he was rarely out of 
trouble with his fellows, with one of whom he fought a duel His 
one solace was found in the governor’s library, where he sought to 
make up for past carelessness by a systematic course of study. 
He was just of age when, in 1 746, Madras was forced to capitulate 
to the count of la Bourdonnais during the War of the Austrian Suc- 
cession. The breach of that capitulation by Gen. Joseph F. Du- 
pleix, then at the head of the French settlements in India, led Clive, 
vfith others, to escape from the town to the subordinate Fort St. 
David, about 20 mi. to the south. There Clive obtained an ensign’s 
commission. 

At this time India was ready to become the prize of the first 
conqueror who combined administrative with military skill. For 
the 40 years since the death of the emperor Aurangzeb. the power 
of the great mogul had gradually fallen into the hands of his 
provincial viceroys, or subadhars. The three greatest of these 
were the nawab of the Deccan, or south and central India, who 
ruled from Hyderabad; the nawab of Bengal, whose capital was 
Murshidabad; and the nawab, or wazir, of Oudh. The prize lay 
between Dupleix, who had the genius of an administrator, or rather 
intriguer, but was no soldier, and Clive, the first of a century’s 
brilliant succession of those “soldier-politicals” to whom Great 
Britain owed the conquest and consolidation of India. Clive 
successively established British ascendancy against French in- 
fluence in the three great provinces under these nawabs; but his 
merit lay especially in the ability and foresight with which he 
secured the richest of the three, Bengal. Clive had hardly 
been able to commend himself to Maj. Stringer Lawrence, the 
commander of the British troops in Madras and the Deccan, by 
his courage and skill in several small engagements, when the peace 
of Aix-Ia-Chapelle (1748) forced him to return to his civil duties 
for a short time. An attack of fever which severely affected his 
spirits led him to visit Bengal. On his return he found a contest 
going on between two sets of rival claimants for the position of 
viceroy of the Deccan and for that of nawab of the Carnatic, 
the greatest of the subordinate states under the Deccan. Dupleix, 
who took the part of the pretenders to power in both places, was 
carrying all before him. The British had been weakened by the 
withdrawal of a large force under Adm. Edward Boscawen and by 
the return home, on leave, of Major Lawrence; but that ofl&cer had 
appointed Clive commissary for the supply of the troops with pro- 
visions, with the rank of captain. More than one disaster had 
taken place on a small scale, when Clive drew up a plan for dirid- 
ing the enemy’s forces and offered to carry it out himself. The 
pretender, Chanda Sahib, had been made nawab of the Cama ic 
with Dupleix’s assistance, while the British had taken up t e 
cause of the more legitimate successor, Mohammed Ali. 

Sahib had left Arcot, the capital of the Carnatic, to reduce Tnc - 
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inopoly, then held by a weak English battalion. CHvc offered to 
attack Arcot in order to force Chanda Sahib to raise the siege 
of Trichinopoly. But Madras and Fort St. David could supply 
him with only 200 Europeans and 300, sepoys. Of the eight officers 
who led them, four were civilians like Clive himself and six had 
never been in action. His force had but three fieldpieces. The 
circumstance that Clive, at the head of this handful, had been seen 
marching during a storm of thunder and lightning frightened the 
enemy into evacuating the fort, which the British at once began 
to strengthen against a siege. Clive treated the great population 
of the city with so much consideration that they helped him to 
make successful sallies against the enemy. As the days passed on, 
Chanda Sahib sent a large army under his son and his French 
supporters, who entered Arcot and closely besieged Clive in the 
citadel (1751)- The story of the defense of the citadel and of the 
repulse of the enemy is told in Thomas Macaulay's essay on Clive. 
He gives the foUowing account of the siege: 

“Raja Sahib proceeded to invest the fort, which seemed quite 
incapable of sustaining a siege. The walls were ruinous, the 
ditches dry, the ramparts too narrow to admit the guns, and the 
battlements too low to protect the soldiers. The little garrison 
had been greatly reduced by casualties. It now consisted of 120 
Europeans and 200 sepoys. Only four officers were left, the 
stock of provisions was scanty, and the commander who had to 
conduct the defence under rircumstanres so discouraging was a 
young man of five and twenty, who had been bred as a book- 
keeper. During fifty days the siege went on, and Ibc young cap- 
tain maintained the defence with a firmness, vigilance and ability 
which would have done honour to the oldest marshal in Eurotic. 
The breach, however, increased day by day. Under such circum- 
stances, any troops so scantily provided with ollicers might have 
been expected to show signs of insubordination: and the danger 
was peculiarly great in a force composed of men differing widely 
from each other in extraction, colour, language, manners, and reli- 
gion. Rut the devotion of the little band to its chief surpassed 
anything that is related of the Tenth Legion of Caesar, or the 
Old Guard of Napoleon. The sepoys came to Clive, not to com- 
plain of their scanty fare, but to propose that all the grain should 
he given to the Europeans, who required more nourishment than 
the natives of A.sia. The thin gruel, they said, which strained 
away from the rice would suffice for themselves. HisHiry con- 
tains no more touching instance of military fidelity, or of the in- 
lluence of a commanding mind. An attempt made by the governor 
of Madras to relieve the place had failed; but there was hope from 
another quarter. A body of 3000 Mahraltas, half soldiers, half 
robliers, under the command of a chief named Murari Rao h;id 
been hired to assist Mahommed Ali; but. thinking the French 
jM'wer irresistible, and the triumph of Chanda S^ahib certain, they 
had hitherto remained inactive on the frontiers of the (Carnatic, 
rhe fame of the defence of Arcot roused them from their torpor; 
Murari Rao declared that he had never before believed that Eng- 
li.shmen could fight, but that he would willingly help them since 
he saw^ that they had spirit to help them.selves. Raja Sahib 
learned that the Mahrattas were in motion, and it was neces.^ary 
for him to be expeditious. He first tried negotiations — he offered 
large bribe.s to Clive, which were rejected with scorn; he vowed 
that if hi.s proposals were not accepted, he would instantly storm 
the fort, and put every man in it to the sword. Clive told him, 
in reply, with characteri.stic haughtine.ss. that his father was a 
nsurjjer, that his army was a rabble, and that he would do well 
to think twice before he sent such poltroons into a breach de- 
fended by English soldiers. Raja Sahib determined to .storm the 
fort. The day was well suited to a bold military enterprise. It 
"a.s the great Mahommedan festival, the Muharram, which is 
sacred to the memory of Husain, the son of Ali. Clive had re- 
ceived secret intelligence of the design, had made his arrange- 
Oicnts, and, exhausted by fatigue, had thrown himself on his bed. 
He was awakened by the alarm, and was instantly at his |K)St. 
f’he enemy advanced, driving before them elephants whose forc- 
kead.s were armed with iron plates. It was expected that the 
Rates would yield to the shock of these living battering-rams. But 
the huge beasts no sooner felt the English musket balls than they 


turned round and rushed furiously away, trampling on the multi- 
tude which had urged them forward. A raft was launched on the 
water which filled one part of the ditch. Clive perceiving that 
his gunners at that (lost did not understand their business, took 
the management of a piece of artillery himself, and cleared the 
raft in a few minutes. Where the moat was dry, the assailants 
mounted with great boldness; but they were received with a fire 
so heavy and so well directed, that it soon quelled the courage 
even of fanaticism and of intoxication. I'he rear ranks of the 
English kept the front ranks supplied with a constant succession 
of loaded muskets, and evcr>* shot told on the living mass below. 
The struggle lasted about an hour; 400 of the assailants fell; the 
garrison lost only five or six men. The besieged passed an anxious 
night, looking for a renewal of the attack. But when day broke, 
the enemy were no more to be seen. They had retired, leaving to 
the English several guns and a large quantity of ammunition.’’ 

Clive, now reinforced, followed up his advantage, and Major 
Lawrence returned in time to carry the war to a successful issue. 

In 1754 a truce was arranged between Thomas Saunders, the 
company’s president at Madras, and Charles Robert Godcheu, 
who had replaced Dupleix. The English proteg^ Mohammed Ali, 
was virtually recognized as nawab, and both nations agreed to 
equalize their po.sses.sions. When war again broke out in 1756, 
and the French, during Clive’s absence in Bengal, obtained suc- 
cesses in the northern districts, his efforts helped to drive them 
Irom tlieir settlements. The treaty of Paris in T7O3 formally con- 
firmed Mohammed Ali in the po.sition which Clive had won for 
him. Two years later. Clive's work in Madras was completed by 
a firman from the emperor of Delhi, recognizing the British pos- 
sessions in southern India. 

The siege of Arcot at once gave Clive a European reputation. 
William Pitt pronounced the youth of 27 who had done such deeds 
a “heaven-born general.” When the court of directors voted him a 
sword worth 1 700, he refused to receive it unless Lawrence was 
similarly honoured. 

He left Madras for home, after ten years* ab.sence, early in 
^753- Before leaving India he married Margaret Maskelyne. 
The marriage was a happy one, and the scandalous stories of his 
private life spread later by his enemies are devoid of foundation. 
After he had been two years at home the state of affairs in India 
made the directors anxious for his return. He was sent out, in 
1756, as governor of Fort St. David, with the reversion of the 
government of Madras and with the commission of lieutenant 
colonel in the king's army. 

While at Bombay on his way to Madras, he commanded the 
land force w'hich captured Gheria, the stronghold of the Maratha 
pirate Angria. He took bis seat as governor of Fort St. David on 
the day on which the nawab of Bengal captured Calcutta, and 
thither the Madras government at once sent him, with Adm. 
Charles Watson. 

Since the days of Job Chamock at Sutanati the infant capital 
of Calcutta had become a rich centre of trade. I'he successive 
nawabs, or viceroys, of Bengal had been friendly to it, till, in 1756, 
Suraj-ud-Dowhih succeeded his uncle at Murshidabad. His prede- 
cessor’s financial minister had fled to Calcutta to escape the extor- 
tion of the new naweb, and the English governor refused to de- 
liver up the refugee. 

Enraged at this, Suraj-ud-Dowlah captured the old fort of Cal- 
cutta on June 20 and plundered it. Many of the English fled to 
ships and escaped down the river. The 146 who remained were 
forced into “the Black Hole” in the stifling heat of the sultriest 
[period of the year; only 23 came out alive. The fleet W'as as 
strong, for those days, as the land force was weak. Disembark- 
ing his troops several miles below the city, Clive marched through 
the jungles, where he lost his way because of the treachery of his 
guides, but soon invested Fort William, while the Are of the ships 
reduced it, on Jan. 2, 1757. 

On Feb. 4 he defeated the whole army of the nawab, which had 
taken up a strong position just beyond what is now the most 
northerly suburb of Calcutta. 

The nawab hastened to conclude a treaty, under which favour- 
able terms were conceded to the company’s trade, the factories 
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and plundered property were restored and an English mint was 
established. In the accompanying agreement, offensive and de- 
fensive, Clive appears under the name by which he was always 
known to the natives of India, Sabut Jung, or *‘the Daring in 
War.” With 600 British soldiers, 800 sepoys, 7 heldpieces and 
500 sailors to draw them, he had routed a force of 34,000 men with 
40 pieces of heavy cannon and 50 elephants and seized a camp 
four miles in length. 

In spite of his double defeat and the treaty which followed it, 
the madness of the nawab burst forth again. As England and 
France were once more at war, Clive sent the fleet up the river 
against Chandemagore, while he besieged it by land. After con- 
senting to the siege, the nawab sought to assist the French, but in 
vain. The capture of their principal settlement in India, next to 
Pondicherry, which had fallen in the previous war, gave the com- 
bined forces prize to the value of £130,000. The rule of Suraj-ud- 
Dowlah became as intolerable to his own people as to the British. 
They formed a confederacy to depose him, at the head of which 
was Mir Jafar, his commander in chief. Associating with himself 
Admiral Watson, Gov. Roger Drake and William Watts, Clive 
made a treaty to give the office of viceroy of Bengal, Behar and 
Ori.ssa to Mir Jafar, who was to pay £1,000,000 sterling to the com- 
pany for its losses in Calcutta and the cost of its troops, £500,000 
to the British inhabitants of Calcutta, £200,000 to the native in- 
habitants and £70,000 to its Armenian merchants. Up to this point 
all is clear. Suraj-ud-Dowlah was hopeless as a ruler. His rela- 
tions alike to his master, the merely titular emperor of Delhi, and 
to the people left the province open to the strongest. After ”the 
Black Hole,” the battle of Calcutta and the treachery at Chander- 
nagore, in spite of the treaty which followed that battle, the East 
India company could treat the nawab only as an enemy. Clive, it 
is true, might have disregarded all native intrigue, marched on 
Murshidabad and at once held the delta of the Ganges in the com- 
pany’s name. But the time was not ripe for this, the consequences, 
with so small a force, might have been fatal and the political moral- 
ity of the time in Europe, as well as the comparative weakness of 
the company in India, led Clive not only to meet the dishonesty of 
his native associate by equal dishonesty but to justify his conduct 
by the declaration, years after, in parliament, that he would do the 
same again. It became necessary to employ the richest Bengali 
trader, Omichund, as an agent between Mir Jafar and the British 
officials. Master of the secret of the confederacy against Suraj-ud- 
Dowlah, the Bengali threatened to betray it unless he was guaran- 
teed, in the treaty itself, £300,000. To dupe the villain, who was 
really paid by both sides, a second or fictitious treaty was shown 
him with a clause to this effect. This Admiral Watson refused to 
sign; ‘*but,” Clive de^Kised to the house of commons, '*to the best 
of his remembrance, he [ Clive] gave the gentleman who carried it 
leave to sign his [Watson’s] name upon it; his lordship never made 
any secret of it ; he thinks it warrantable in such a ca.se, and would 
do it again a hundred times; he had no interested motive in doing 
it, and did it with a design of disappointing the expectations of a 
rapacious man.” 

The whole hot season of 1757 was spent in these negotiations 
till the middle of June, when Clive began his march from Chan- 
demagore, the British in boats and the sepoys along the right 
bank of the Hooghly. That river above Calcutta is, during the 
rainy season, fed by the overflow of the Ganges to the north 
through three streams, which in the hot months are nearly dry. On 
the left bank of the Bhagirathi, the most westerly of these, 100 mi. 
above Chandemagore, stands Murshidabad, die capital of the 
Mogul viceroys of Bengal, and then so vast that Clive compared 
it to the London of his day. Several miles farther down is the field 
of Plassey, then an extensive grove of mango trees. On June 21 
Clive arrived on the bank opposite Plassey, in the midst of that 
outburst of rain which ushers in the southwe.st monsoon of India. 
His whole army amounted to 1,100 Europeans and 2,100 native 
troops, with nine fieldpieccs. The nawab had drawn up 18,000 
horse, 50,000 foot and 53 pieces of heavy ordnance, served by 
French artillerymen. For once in his career Clive hesitated and 
called a council of 16 officers to decide, as he put it, “whether 
in our present situation, without assistance, and on our own bot- 


tom, it would be prudent to attack the nawab, or whether we 
should wait till joined by some countiy power?” Clive himself 
headed the nine who voted for delay; Maj. (afterward Sir) Eyre 
Coote led the seven who counselled immediate attack. But, 
either because his daring asserted itself or because, also, of a let- 
ter that he received from Mir Jafar, as has been said, Clive was 
the first to change his mind and to communicate with Major 
Coote. 

One tradition, followed by Macaulay, represents him as spend- 
ing an hour in thought under the shade of some trees, while he 
resolved the issues of what was to prove one of the decisive 
battles of India. 

Another tradition, turned into verse by Sir Alfred Lyall, pic- 
tures his resolution as the result of a dream. However that may 
be, he did well to trust to the dash and even rashness that had 
gained Arcot and triumphed at Calcutta. 

When, after the heavy rain had fallen, the sun rose brightly on 
June 22, the 3,200 men and the nine guns crossed the river and 
took possession of the grove and its tanks of water, while Clive 
established his headquarters in a hunting lodge. On June 23 
the engagement took place and lasted the whole day. Except the 
40 Frenchmen and the guns which they worked, the enemy did 
little to reply to the British cannonade, which, with the 39th 
regiment, scattered the host, inflicting on it a loss of 500 men. 
Clive restrained the ardour of Maj. John Kilpatrick, for he trusted 
to Mir Jafar’s abstinence, if not desertion to his ranks, and 
knew the importance of sparing his own small force. He lost 
hardly a white soldier; in all, 22 sepoys were killed and 50 
wounded. Suraj-ud-Dowlah fled from the field on a camel, se- 
cured what wealth he could and came to an untimely end. Clive 
entered Murshidabad and established Mir Jafar. When taken 
through the treasury, amid £1, 500,000’s worth of rupees, gold and 
silver plate, jewels and rich goods, and besought to ask what he 
would, Clive was content with £160,000, while £500,000 was dis- 
tributed among the army and navy, both in addition to gifts of 
£24,000 to each member of the company’s committee and besides 
the public compensation stipulated in the treaty. It was to this 
occasion that he referred in his defense l>efore the house of com- 
mons, when he declared that he marvelled at his moderation. He 
followed a usage fully recognized by the company, although the 
fruitful source of future evils which he himself was again sent out 
to correct. The company itself acquired a revenue of £100,000 a 
year and a contribution toward its losses and military expendi- 
ture of £1,500,000. 

Mir Jafar afterward presented Clive with the quitrent of the 
company’s lands in and around Calcutta, amounting to an annuity 
of £27,000 for life, and left him by will the sum of £70,000, which 
Clive devoted to the army. 

While busy with the civil administration, the conqueror of 
Plassey followed up his military success. He sent Major Coote in 
pursuit of the French almost as far as Benares. He dispatched 
Francis Forde to Vizagapatam and the northern districts of 
Madras, where that officer gained the battle of Condore. He came 
into direct contact, for the first time, with the great mogul him- 
self, an event which resulted in the most important consequences 
during the third period of his career. Shah Alam, when shabzada, 
or heir apparent, quarrelled with his father, Alamgir II, the em- 
peror, and united with the viceroys of Ou^ and Allahabad for 
the conquest of Bengal. He advanced as far as Patna, which he be- 
sieged with 40,000 men. Mir Jafar, in terror, sent his son to 
relief and implored the aid of Clive. Maj. John Caillaud defeated 
the prince’s army and dispersed it. Findly, at this period, Clive 
repelled the aggression of the Dutch and avenged the massacre of 
Amboyna, on that occasion when he wrote his famous letter, “Dear 
Forde, fight them immediately; I will send you the order of coun- 
cil tomorrow.” , 

Meanwhile, he never ceased to improve the organization and 
drill of the sepoy army, after a Eurof^an model, and enlisted imo 
it many Mohammedans of fine physique from upper India. Hc 
refortified Calcutta. In 1760, after four years of incessant la- 
bour, his health gave way and he returned to England. ‘Tt 
pear^,” wrote a contemporary on the spot, “as if the soul was 
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departing from the Government of Bengal.’* He had been for- 
m^ly made governor of Bengal by the court of directors at a time 
when his nominal superiors in Madras sought to recall him to their 
help there. But he had discerned the importance of the province 
even during his first visit. 

It should be noticed, also, that even this early he had discovered 
the ability of young Warren Hastings and, a year after Plasscy, 
made him resident at the nawab’s court. 

In 1760, at 35 years of age, Clive returned to England with a 
fortune of at least £300,000 and the quitrent of £27,000 a year, 
after caring for the comfort of his parents and sisters and giving 
Major I.Awrence, his old commanding officer, £500 a year. The 
money had been honourably and publicly acquired, with the ap- 
proval of the company. The amount might have been four times 
what it was had Clive been either greedy after wealth or ungen- 
erous to the colleagues and the troops whom he led to victory. 

in the five years of his conquests and administration in Bengal, 
the young man had crowded together a succession of exploits 
which led Lord Macaulay, in what historians termed his “flashy” 
essay on the subject, to compare him with Napoleon Bonaparte. 
But there was this difference in Clive’s favour, attributable not 
more to the circumstances of the lime than to the object of his 
policy— he gave peace, security, prosperity and a certain measure 
of liberty to a people who had for centuries been the prey of op- 
pression whereas Napoleon’s career of conquest led to an absolut- 
ism which vanished with his fall. 

He was well received at court, was made Baron (!live of Pla.sscy, 
in the peerage of Ireland, bought estates and got not only himself 
but his friends returned to the house of commons after the fash- 
ion of the time. He then set himself to reform the home system 
of the East India company and began a bitter vrarfare with 
LawTence Sulivan, chairman of the court of directors, w^hom in the 
end he defeated, aided by the news of reverses in Bengal. Henry 
\‘an.sittart, his successor, having no great influence over Mir Jafar, 
had put Mir Rasim, the son-in-law, in his place in consideration 
of certain payments to the English officials. After a brief tenure 
Mir Kasim had fled, had ordered W’alter Reinhardt (knowm to 
the Mohammedans as Sumru\ a European mercenary of his, to 
butcher the garrison of 150 English at Patna and had disappeared 
under the protection of his brother viceroy of Oudh. The whole 
company’s service, civil and military, had become demoralized 
by gifts and by the monopoly of the inland as well as export trade, 
to such an extent that the natives were pauperized and the com- 
pany was plundered of the re\'enues which Clive had acquired for 
them. The court of proprietors, accordingly, who elected the 
directors, forced them, in spite of Sulivan, to hurry Lord Clive to 
Bengal with the double powers of governor and commander in 
chief. 

What he had done for Madras, what he had accomplished for 
Bengal proper and what he had effected in reforming the company 
itself he was now to complete in less than two years, in this the 
third period of his career, by putting hi.s country politically in the 
place of the emperor of Delhi. 

On May 3, 1765, he landed at Calcutta to learn that Mir Jafar 
had died, leaving him personally £70,000, and had been succeeded 
by his son, though not before the government had been further 
demoralized by Pairing £100,000 as a gift from the new nawab; 
while Mir Kasim had induced not only the viceroy of Oudh, but 
the emperor of Delhi himself to invade Behar. After the first 
^n^uliny in the Bengal army, which was suppressed by blowing 24 
J^poys from guns in the presence of their comrades, Maj. (later 
Sir I Hector Munro, “the Napier of those times,” scattered the 
united armies on the hard-fought field of Buxar. The emperor, 
Shah Alam, detached himself from the lea^e, while the Oudh 
viceroy threw himself on the mercy of the British. Clive had now 
«in Opportunity of repeating in Hindustan, or upper India, what 
bp had accomplished in Bengal. He might have secured what were 
later called the United Provinces, and have rendered unnecessary 
ibe campai gn^ of Marquis Wellesley and Gerard (later Viscount) 
Lake. But he had other work in the consolidation of rich Bengd 
Itselfj making it a base for the development of the mighty fabric 
of British India. Hence, he returned to the Oudh viceroy all his 


territory save the provinces of Allahabad and Kora, which he made 
over to the weak emperor. But from that emperor he secured the 
most important document in the whole of British history in India 
up to that time, which ap^iears in the records as “firmaund from 
the King Shah Aalum, granting the dewany of Bengal, Behar and 
Orissa to the company, 1765.” The date was Aug. 12; the place, 
Benares; the throne, an English dining table covered with em- 
broidered cloth and surmounted by a chair in Clive’s tent. It is 
all pictured by a Mohammedan contemporary, who indignantly 
exclaims that so great a “tran.sartion was done and finished in less 
time than would have been taken up in the sale of a jackass.” 
By this deed the company became the real sovereign rulers of 
30,000,000 people, yielding a revenue of £4,000,000 sterling. 

On the same date Clive obtained not only an imperial charter 
for the company’s possession in the Carnatic also, thus com- 
pleting the work he began at Arcot, but a third firman for the 
highest of all the lieutenancies of the empire, that of the Deccan 
itself. This fact is mentioned in a letter from the secret com- 
mittee of the court of directors to the Madras government, dated 
April 27, 1768. 

Still so disproportionate did the British force seem, not only 
to the number and strength of the princes and people of India, 
but to the claims and ambition uf French. Dutch and Danish 
rivals, that Clive’s last advice to the directors, as he finally left 
India in 1767, was this: “We are sensible that, since the acquisi- 
tion of the dewany, the power formerly belonging to the soubah 
of those provinces is totally, in fact, vested in the East India 
Company. Nothing remains to him hut the name and shadow 
of authority. This name, however, this shadow, it is indispensably 
necessary we should seem to venerate.” 

On a wider arena, even that of the great mogul himself, the 
shadow was kept up till the massacre of English people in the 
Delhi palace in 1857; and Queen Victoria was proclaimed, first, 
direct ruler on Nov. i, 1858, and later empress of India on Jan. x, 
1877. 

Having thus founded the empire of British India, Clive sought 
to reform the administration. The civil service was deoriental- 
ized by raising the miserable salaries which had tempted its mem- 
bers to be corrupt, by forbidding the acceptance of gifts from na- 
tives and by exacting covenants under which participation in the 
inland trade was stopped. 

Not less important were his military reforms. He put down a 
mutiny of the English officers, who chose to resent the veto 
against receiving presents and the reduction of batta (extra pay) 
at a time when two Maratha armies were marching on Bengal. 
He reorganized the army, dividing the whole into three brigades, 
so as to make each a complete force, in itself equal to any single 
native army that could be brought against it. He had not enough 
British artillerymen, however, and would not train natives to 
work the guns. 

Clive’s final return to England a poorer man than he went out, 
in spite of still more tremendous temptations, was the signal for 
an outburst of his personal enemies. Every civilian whose illicit 
gains he had cut off, every officer whose conspiracy he had foiled, 
every proprietor or director, like Sulivan, whose selfish schemes 
he had thwarted, now sought his opportunity. Clive had, with 
consistent generosity, at once made over the legacy of £70,000 
from the grateful Mir Jafar as the capital of what has since been 
known as “the Clive fund” for the support of invalided European 
soldiers, as well as officers, and their widows; and the company 
had allowed 8% on the sum for an object which it was otherwise 
bound to meet. 

Gen. John Buigoyne, of Saratoga memory, did his best to in- 
duce the house of commons, in which Lord Clive was now 
member for Shrewsbury, to impeach the man who gave his coun- 
try an empire, and the people of that empire peace and justice. 
The result, after the brilliant and honourable defenses of his 
career which will be found in John Almon’s Debates for 1773, 
a compromise. On a division the house, by 155 to 95, carried 
the motion that Lord Clive “did obtain and possess himself” of 
£234,000 during his first admimstration of Bengal; but, refusing 
to express an opinion on the fact, it passed unanimously the 
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second motion, at five in the morning, “that Robert, Lord Clive, 
did at the same time render great and meritorious services to his 
country.” The one questionable transaction — ^the Omichund 
treaty — was not touched. 

Only one who can personally understand what Clive’s power 
and service.s had been will rightly realize the effect on him, though 
in the prime of life, of the chscussions through which he had been 
dragged. 

In the greatest of his speeches, in reply to Lord North, he said, 
“My situation, sir, has not been an easy one for these 12 months 
past, and though my con.sciencc could never accuse me, yet T felt 
for my friends who were involved in the same censure as myself 
... 1 have been examined by the select committee more like a 
sheep-stealer than a member of this House.” Clive’s end was the 
result of physical suffering, of chronic disease which opium failed 
to abate and which the worry and chagrin caused by his enemies 
exacerbated; he died by his own hand on Nov. 22, 1774, in his 
50th year. 

Clive was slightly above middle size, with a countenance ren- 
dered heavy and almost sad by a natural fullness above the e>'es. 
His encouragement of scientific undertakings like Maj. James 
Rennell’s surveys, and of philological researches like Francis Glad- 
win s, gained him the honorary distinctions of F.R.S. and LL.D. 

His son and successor Edward (1754-1830) was created earl 
of Powis in 1804, his wife being the sister and heire.s.s of George 
Herbert, earl of Powis (1755-1801 ). He thus was the ancestor of 
the later earls of Powis, who took the name of Herbert instead of 
that of Clive in 1807. 

See G. W. Forrest, Life of Lord Clive (London, 1918) ; H. H. Dod- 
wcll, Duplfix and Clive (London, 1920). 

CLOACA, the Latin term for a drain or sewer. The mo.st 
famous is the Cloaca Maxima at Rome, built to drain the marsh 
where the Forum Romanum was situated. Constructed origi- 
nally in the late 6th century b.c. as an open .stone-lined chan- 
nel, some side channels were vaulted in the 5th century and the 
main channel in the 3rd ccntur>* and later with a stone barrel 
vault. 

Cloaca is also the name given to the joint opening of the 
urinogenital and alimentary systems characteristic of all the 
vertebrates except the mammals, among which it is only retained 
in the Monotremata (q.v.). 

CLOCKS. A clock is a machine designed to record and to 
indicate the passing of time. The only way to construc t such a 
machine is to link a device that performs regular movements in 
equal intervals of time to a counting mechanism that will record 
the number of these movements. All clocks, of whatever form 
they may be, are made on this principle. 

An ordinary clock con.sists of a series of toothed wheels and 
pinions (small toothed wheels) driven by a weight or spring and 
linked by an escapement to a pendulum or, alternatively, to a 
b.alance and hairspring, which has the property of even, i.sochro- 
nous motion. The function of the escapement is to enable the 
regular movements of the pendulum or balance to control the ro- 
tation of the vrheelwork and to cause it to rotate at an even and 
constant rate. At the same time, the escapement is arranged to 
transmit to the pendulum or balance sufficient power to maintain 
its swing by replacing the energy ab.sorbed by various frictional 
effects. Such a machine, though popularly called a clock, is 
strictly termed a timepiece, the term clock being properly applied 
only to a timekeeper which, by an additional mechani.sm, strikes 
the hours on a bell or gong (French cloche^ German Glocke, bell). 

The earliest mechanical clocks seem to have been introduced in 
Europe during the 13th century and were employed in religious 
houses to mark the times of services. A clock is said to have 
been erected at Westminster in 1288, another at Canterbury in 
1292 and another, with an astronomical dial, at St. Albans in 
1326. The oldest clock remaining in England is that at Salisbury 
cathedral, which dates from 1386; another still existing mechanism 
was erected at Wells cathedral in 1392. Others of somewhat 
later date are to be seen at Exeter cathedral, at Ottery St. Mary 
church, at Rye church and at Cothele hou.se in Cornwall. None 
of these early clocks was originally fitted with a pendulum. In- 


stead, they had a verge or crown-^ed escapement controlled by 
two weighted arms which oscillated slowly and so controlled the 
release of the escape wheel. This device was known as a foliot 
(see fig. i). 

As the time of swing of the arms was veiy variable and was 
directly affected by the driving force, these early clocks were very 
poor timekeepers and often varied by as much as an hour in a 
day. The action of the foliot can be followed from the illustra- 
tion (fig. i). A and B are the weighted 
arms, which pivot at the point C; the es- 
cape wheel E is released, tooth by tooth, 
by the movement of the two pallets F and 
G, which are mounted on the same axis as 
the arms A and B and swing with them; 
from this it will be seen that the escape 
wheel is not only released by the motion 
of the arms and pallets but dso transmits 
to them some of the energy of the driving 
weight H and so maintains their swing. 

Pendulum. — -The next important de- 
velopment in clock construction was the 
introduction of the pendulum. It.s prin- 
ciple was first di.scovered by Galileo in 
Fig. I.— verge escape- Xt consists of a weight or bob 

oscillating mass to IS sus- 

KEEP TIME pended from a flexible support in such a 

manner that the rod and its bob are free 
to oscillate under the influence of gravity. 

The great virtue of a pendulum as a time measurer lies in the 
fact that, within certain limits, its period of swing remains prac- 
tically unaffected by variations in the degrees of arc through 
which it swings. The duration of swing of a pendulum varies 
with its length; in Great Britain the length of a pendulum which 
makes one swing per second is 39.14 in. With such a pendulum, 
an increase in length of about 355 in. will cause a change in rate 
of about a second a day, and if the arc of vibration is 3 in. an 
increase of ^in. will have a similar effect. 

The relation between the length of a pendulum and its time of 
swing can be determined by the following formula. Consider L 
to be the length of the pendulum in feet, G the acceleration caused 
by gravity in feet per second per second and t the ratio of the 
circumference of a circle to its diameter (= approx. 3.1429) : then 

the time of one swing in seconds = ?r 

As the time of swing of a pendulum is so critically dependent 
on its length, it follow^s that any expansion or contraction of the 
rod caused by changes of temperature will affect its timekeeping. 
For instance, the expansion of steel is approximately o.ooi in. for 
every 4^" of increase in temperature, and a corresponding decrease 
will result in a proportional contraction. If accurate timekeeping 
is required, a pendulum must be compensated for such changes 
by some device which will keep its length as constant as possible 
at all times. There arc several ways in which this may be done, 
some of which use the differing coefficients of expansion of dif- 
ferent metals tb obtain a cancclling-out effect. The most usual 
forms of compensation are the mercurial, where the bob contains 
a suitable amount of mercury, the gridiron, where brass and 
steel rods are employed, and the zinc-iron tube, in which, a.s the 
name suggests, the pendulum rod is made up of concentric tubes 
of zinc and iron. 

A better method is the use of a special alloy called Invar for 
the pendulum rod. This material has such a small coefficient of 
expansion that changes of temperature have an almost negligible 
effect. 

Escapement^This important part of the mechanism of a 
timekeeper has the dual function of controlling the wheel train 
of a clock by relating its speed of rotation to the evenly 
swings of the pendulum or balance and of supplying the pendulum 
or balance with enough energy to maintain its swing. An idea 
c.scapement would perform both functions without any interfer- 
ence with the free swing of the pendulum or balance, and the more 
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closely an actual escapement approaches this condition, the better 
it is. 

When first introduced, the pendulum was used with the verge 
escapement. This was as shown in fig. i, but adapted to i)endu- 
lum control. In a short time, the verge was replaced by the 
anchor or recoil escapement, which was a great improvement and 
is still used for many domestic clocks (fig. 2). 

The recoil escapement has two pallets, which are mounted on 
the ends of a curved bar or yoke that spans a part of the circum- 
ference of the escape wheel. At a point 
approximately equidistant from both pal- 
lets, the yoke is attached to a pivoted 
.spindle linked to the pendulum by a light 
|>ar or crutch. As the pendulum swings it 
causes the pallet spindle to move with an 
oscillating movement, and this in turn 
engages and disengages the pallets with 
ihe teeth of the escape wheel, so permit- 
ting the wheel to advance in a step-by-step 
niolion. 

The inclined acting faces of the pallets 
not only arrest and release the teeth of ihe 
escape wheel, but also .serve to transmit 
.some of the energy used to drive the clock 
to the pendulum in the form of impulses. 

Itccause of their form, however, the pal- 
lets also cause any additional .swing which the (icndulum makes 
alter a tooth has engaged with a pallet to cause a recoiling movc- 
incnl of the escape wheel. This must be considered a defect, and 
to obviate the recoil a modification, known as the deadbeat es- 
capement, was invented by George Graham in 1715 (fig. 3). 

In this escapement the acting surfaces of the pallets arc shaped 
10 have two distinct parts, known as the dead and impulse faces. 
The tc?eth of the escape wheel fall first upon the dead faces (GF 
and BD, fig. 3) and rest upon them before the movement of the 
pallets allows thfm to reach the impulse faces ( FA and BK, fig. 3) 
and finally to escape. As the dead faces of the pallets are formed 
a> fiarts of the arc of a circle struck from the pivot twint (C, 
fiK. 3) any additional swing of the jiendulum after the engage- 
ment. of a tooth with a pallet will not cause any recoil, and the 
swing of the pendulum will not be interfered with to any great 
extent. To minimize interference .still further by reducing fric- 
tion the pallets of very precise clocks have pieces of jewel in- 
serted in their acting faces. 

fhe pallets of a deadbeat escapement usually embrace about 
onC“third of the circumference of the e.scape wheel, for this ar- 
rangement gives the best po.ssible action and does not make the 
pallets unnecessarily heavy. With this construction, a total of 
about 2^^ — ^about I® on each side of the vertical — is occupied in 
reteiving the impulse. As the total arc of swing of the pendulum 
is about 3°, this is a very .satisfactory arrangement. 

Other versions of the deadbeat escapement include the pin- 
pallet and pin-wheel forms, the latter being often used for small 
tower clocks where extreme accuracy is not essential. 

One of the defects of both the recoil and deadbeat escai)ements 
is that the impulse that they transmit to the pendulum can vary 
because of variations in the power transmitted by the wheelwork 
of the clock. Such changes in power can arise from thickening 
of the oil, from dust or wear or, in the case of tower clocks, from 
^’ind pressure or from snow or ice on the hands. To overcome 
thih a number of inventors designed escapements in which 
^'Pighled arms were raised by the escape wheel and then delivered 
tbe impulse to the pendulum as they descended to their original 
IH^sition. The first really successful escapement of this kind was 
invtMited by Bloxam, a barrister. A much better form,^ the 
double three-legged gravity escapement, was invented b; E. B. 
benison, afterward Lord Grimthorpe, and used by him for the 
Rreat clock at Westminster. It has since become standard for all 
really accurate tower clocks (fig. 4)- , 

111 this escapement, the escape wheel is made up of two threc- 
components (Ci and C2) mounted 60® apart on their 
■'Spindle. Between these two wheels, at a point near their centre, 


are three pins (Pi, P2 and Pa) known as the lifting pins. Engag- 
ing with the wheels and the pins are two gravity arms (Ai and Aa) 
pivoted at their upper ends and carrying locking pads (Bi and B2), 
one of which engages with the tips of wheel Ci, the other with the 
tips of wheel C2. On the gravity arms arc the projecting arms Ei 
and E2, which engage with the lifting pins and form the means by 
which the gravity arms are raised. 

The action is as follows. As the escape wheel rotates a sixth 
of a turn, one of the lifting pins ( Pi in fig. 4) raises a gravity arm 
and then, at the moment when the arm is lifted fully, the corre- 
sponding leg of the three-legged wheel (("2 in fig. 4) locks on its 
pad on the arm, so arre.sting further movement of the escape 
wheel. The swinging pendulum then engages with the lower end 
of ihe gravity arm and lifts it slightly farther. This unlocks the 
escape wheel by moving the locking pad from under the tip of 
the wheel tooth, and the wheel turns a further sixth of a turn. 
As this occurs, the pin is moved out of contact with the projecting 
arm E2 on the gravity arm which it has been supporting. 7 'he 
arm is then free to fall b.ack with the pendulum and, as ft re- 
turns, it delivers to the pendulum the energy which was .stored 
in it when the escape wheel raised it. As one gravity arm is un- 
locked, the other is rai.sed by another pin (Pj in fig. 4) and locked 
b}' the other section of the double three-legged wheel, after which 
the whole cycle is repeated. In other words, the pendulum always 
finds the gravity arms lifted to a higher level than it left them, 
and the weight of the arms, falling through this distance, de- 
livers the impulse. As it is a gravitational impulse, it is. of course, 
constant in value. 

Many of the smaller types of domestic clock are now being 
fitted with escapements embodying a balance and hairspring in- 
stead of a jicndulum, the object being to make them more porta- 
ble. The escapements used are the cylinder, lever and, in some 
cases, the chronometer detent (see Watches). Their construc- 
tion is identical with similar escapements used in watches. 

Clock Wheelwork: the Train.--With all but the gravity es- 
capement, it i^ of great importance that the energy transmitted 
by the wheelwork of a clock should be as regular as possible and, 
even with a gravity escapement, a consistent supply of power 
is an advantage. The wheels and pinions should therefore be 
made as accurately as possible, and the 
tooth form designed so that the transfer- 
ence of power takes place as steadily as 
conditions permit. Modern improvements 
in manufacture and advances in the theory 
of gear design have made clocks of the 
present day far belter than older ones in 
this respect. In a weight-driven or .spring- 
driven clock, the power of the weight or 
spring is first transmitted by the great or 
main wheel. Tliis engages with the first 
pinion, to the spindle of which is attached 
the second wheel. This engages with the 
second pinion, and so on, right through the 
train and down to the e.srapement. The 
ratios of the gears arc such that one spin- 
dle, usually the second or tkird, rotates at 
a speed of one turn per hour, and so can be used to carry the 
minute hand. A simple 13 to 1 gearing, known as the motion 
work, gives the neces.sary step-down ratio to drive the hour hand. 
The spring or weight is fitted with some form of ratchet mecha- 
nism to enable it to be rewound when necessary, and the spindle 
carrying the minute hand is provided with a simple slipping clutch 
which allows the hands to be set to time. 

In many modem clocks, the mainspring is enclosed in a drum or 
barrel which has the main wheel mounted directly on one end. As, 
with this arrangement, ihe spring is then wound by the rotation 
of the spindle or arbor on which the barrel pivots, the power 
of the spring still acts on the wheelwork during winding and a 
special attachment to maintain the power is imnecessary. 

On weight-driven clocks and some forms of spring-driven 
clocks, however, the act of winding interrupts the supply of 
power, and such clocks must have a maintaining power if their 



Fig. 2 . — ^ANCHOR OR RE- 
COIL ESCAPEMENT, ONE 
OF THE EARLIEST AT- 
TEMPTS TO USE A PEN- 
DULUM 



Fig. 3.— DEADBEAT ES- 
CAPEMENT. A REFINE- 
MENT OF THE ANCHOR 
ESCAPEMENT 
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timekecpiiifif is not to be interfered with. In some maintaining- 
power mechanisms, a small spring or weight is attached to a lever 
in such a way that it can be brought into action during winding, 
the (K)wer of the additional spring or weight taking over the 
propulsion of the clock until the process is completed. Many 
tower clocks have such an 
arrangement. For domestic 
clocks, a better form of main- 
taining power is the Harrison 
going ratchet flig. 5). 

Here the pawl or click (R) 
of the winding ratchet (B) is 
not mounted on the main wheel 
(G) but is pivoted instead on 
a second, larger ratchet, whose 
teeth point the opposite way. 

Engaging with the teeth of this 
second ratchet wheel is another 
pawl or click ('!>) pivoted to 
the frame of the clock. The 
second ratchet wheel is linked 
to the main wheel (G) by a 
spring (ss^), one end of which 
(s) is attached to the ratchet 
and the other (s') to the main 
wheel. During the normal 
going of the clock, the driving 
weight stores power in this 
spring, and the whole a.ssembly 
rotates with the main wheel, 
the pawl Tr stepping idly over 
the teeth of the larger ratchet 
wheel (hence the term going 
ratchet). 

When winding begins, the 
winding ratchet (B) is rotated, 
and the power of the weight 
ceases to be applied to the train, but as the second pawl (Tr) 
locks the larger ratchet wheel and prevents it from moving with 
the winding ratchet (B), the power stored in the spring (ss') still 
acts on the main wheel through the end (s') of the spring. This 
power, applied to the slowly moving main wheel, is enough to 
keep the clock going during the time required to wind up the 
weight. 

Construction of an Ordinary Clock* — ^The general con- 
struction of the timekeeping part of all clocks, including large 
tower clocks, is substantially the same. Fig. 6 shows the side 
view of a simple weight-driven timepiece with a i)endulum. llie 
frame is made up of two plates which carry the pivots of the 
various wheels and other moving parts and are united and spaced 
by four pillars (P). The driving weight (W) hangs from a line 
coiled around the barrel (B) and is wound by means of the ratchet 
wheel (R). Between this ratchet and the main wheel (G) is the 
maintaining-power ratchet, similar to that described in hg. 5, the 
arbor of the going ratchet being visible at Tr. The main wheel 
(G ) engages with the centre pinion (c) on the spindle of which 
is also mounted the centre wheel (C). The front pivot of this 
wheel and pinion is lengthened to the left of the illustration, and 
carries the minute hand and part of the gearing necessary to drive 
the hour hand. 

The centre wheel (C) engages with the pinion of the third wheel 
(d) and on tbat same spindle is mounted the third wheel (D) 
which in its turn engages with the escape wheel pinion (e). The 
escape wheel (£) engages with the p^ets (A) which are hxed 
to the spindle (a) and pivot between the front plate and the 
pendulum suspension cock (F). Also hxed to the pallet spindle 
i.s the crutch (Ff), which terminates at its lower end in a fork 
(f) which embraces the pendulum rod (Pp). This pendulum, 
of which only the upper part is shown, is suspended by a thin flat 
su.spension spring (S) from the cock (F) which is reinforced to 
obtain the utmost possible rigidity by a bar (QO) spanning the 
top of the clock frame plates. 
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Fig. 4— grimthorpe double 

THREE-LEGGED GRAVITY ESCAPE- 
MENT AS USED FOR LARGE TOWER 
CLOCKS 


The motion work used for driving the hands at their relative 
speeds is mounted between the dial and the front plate of the 
frame. The wheel (M), which rotates once per hour and is known 
as the cannon pinion, is coupled to the centre spindle by a flat 
spring which acts as a clutch and permits the hands to be set. 
The cannon pinion (M) engages with a wheel of similar size (N) 
called the minute wheel, and the small pinion (n) attached to this 
wheel engages with the hour wheel (H) that pivots on a small 
supporting bar or bridge (L). The winding square (K) is shown 
projecting through a hole in the dial plate, and the attachments 
of the dial plate to the mechanism are at x and Z. 

Striking Mechanism* — ^The striking mechanism of a clock 
consists of an extra train of wheels, usually mounted in the same 
frame but quite distinct in construction, which is used to an- 
nounce the hours by striking them on a bell or gong. It is, in 
fact, a hammer-lifting mechanism equipped with a counting de- 
vice which governs the number of blows struck. It is released 
by the action of the timekeeping part, but has little or no other 
connection with it. 

There are two forms of controlling mechanism for determining 
the number of blows to be struck at the various hours. One is 
known as the locking plate and the other the rack. The former is 
the older and is still used for most tower clocks. The other, the 
rack mechanism, is used on most domestic clocks, and the usual 
arrangement for an English long-case or grandfather clock is 
shown in fig. 7. On the hour-wheel pipe (M), which is rotated 
by the hour wheel (H), is a 12-stepped snail (Y). Pivoted on 
the front plate is a rack (R) in which are cut a number of teeth 
(L) and this rack also has a tail (V) which, when it is allowed 
to fall onto the snail (Y), determines the distance that the rark 
can move. Mounted on an extended pivot of the third wheel of 
the striking train is a gathering pallet (G), which can engage with 
the teeth on the rack and gather them, a tooth at a time, one 
tooth being gathered for each rotation of the gathering pallet. 
Also engaging with the teeth on the rack is a form of ratchet 
pawl called a rack hook (C), and 
this allows the gathering pallet 
to gather the rack teeth but pre- 
vents them from dropping back 
between the gathering of succes- 
sive teeth. Also mounted on the 
gathering pallet is a tail (K) 
which, when the last tooth of the 
rack has been gathered, engages 
with a pin on the rack and so 
locks the striking mechanism. 

The striking hammer, seen on 
the left of the diagram, is pivoted 
between the frame plates of the 
clock and is raised during the 
action of the striking train by 
pins (x) set in the rim of the 
second wheel of the striking train 

and engaging with the hammer which keerb a weight-driven 
tail (T). The ratio of the third clock going while it is being 
wheel to the second is such that wound 
the third wheel makes one rota- 
tion every time a pin on the second wheel raises and releases the 
striking hammer. From this it will be understood that one tooth 
of the rack is gathered for each blow struck on the bell. 

The sequence of action is as follows. As the minute wheel (N)> 
which turns once an hour, rotates, a pin set in it engages with 
and rocks the warning detent (O) and causes the end of it 
under the rack hook (C) to rise. This lifts the rack hook out 
of engagement with the teeth on the rack and, at tlie same time, 
brings the tip of the warning detent (O) into a position where it 
can catch a pin (P) set in the rim of the fourth wheel of the 
striking train. As the warning detent lifts the rack hook clear of 
the teeth in the rack, the latter is freed and drops back under the 
pressure of its spring until its tail (V) comes to rest on the step 
of the snail (Y) which happens to be in line with it. If the tau 
drops onto the highest step of the snail, the rack will only be ai- 



Fig. B. — HARRISON'S 
RATCHET MAINTAINING 


going- 

power. 
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lowed to drop back a distance of one tooth, but if the tail falls 
on the lowest step, the rack will drop back 12 teeth. As the snail 
is mounted on the hour wheel and moves round with the hour 
hand, it will be seen that the rack tail will drop on consecutive 
steps of the snail at each successive hour and will thus cause the 

rack to fall back the right num- 
ber of teeth to strike the right 
hour. 

As the movement of the pin on 
the minute wheel (N) continues 
to lift the warning detent (O) 
and with it the rack hook (C) the 
rack is freed and drops. This 
disengages the pin on its end 
from the tail (K) of the gather- 
ing pallet (G) and so unlocks the 
wheelwork. This then runs for- 
ward until the pin (P) on the 
fourth wheel engages with the tip 
of the warning detent ( 0 ). This 
constitutes the warning, a feature 
necessary to ensure the precise 
release of the striking at the hour. 
When the rack has dropped the 
correct distance the pin on the 
minute wheel (N) moves past 
and releases the warning detent 

( O ) . The detent then falls and 
its tip releases the warning pin 

(P) . The striking now proceeds 
and each time the hammer strikes 
the bell, the gathering pallet 
gathers one tooth of the rack and 
the rack hook holds it. When 

the gathering pallet reaches the last tooth of the rack the striking 
train locks and comes to rest until the next hour. Other lettered 
parts on the diagram are as follows : S is the hammer return spring 
which cause.s it to strike on the bell when released; Si-St is the 
strjke>silent lever, which when raised prevents the rack from drop- 
ping and so silences the clock; F is the tail of the warning detent, 
til which is attached a cord that can be pulled to make the clock 
restrike the last hour sounded; Qg is another silencing device 
which holds the warning detent down when desired. The vane 
seen at the upper left-hand comer of the frame is the fly, an 
itir brake which governs the speed of rotation of the striking 
train. 

Tower Clocks. — These are large timekeepers used to indicate 
time from dials mounted on the outside of a church or other build- 
ing. In former times their construction was virtually an enlarged 
version of that of a domestic clock, and their frames were made 
up of an assembly of bars fastened together in a sort of cage. 
I'or this reason, they were known as birdcage-frame clocks. The 
standard form of frame now in use is the flat bed, in which the 
main part is a massive casting resembling a table or platform. 
The bearings of the various wheels are separately bolted to this 
lasting in such a way that almost every part can be dismantled 
separately. The adoption of this improved design was largely due 
to Lord Grimthorpe, who used it for the great Westminster clock. 
In basic design, the timekeeping and striking parts of a tower 
clock do not differ very much from those of smaller clocks, cx- 
fe])t that the gravity escapement is nearly always fitted and the 
striking mechanism (and the chiming mechanism also, if there 
i-'' one) is controlled by a locking plate instead of a rack. 

Hand-wound tower clocks are invariably driven by weights, 
which are usually wound up to the full height of the tower, but 
ui recent times automatically wound types, in which a light weight 

hung from an endless length of roller chain and rewound at 
iiiirly frequent intervals by an electnc motor, have become almost 
standard where electric current is available. Such a timekeeper, if 
billed with a gravity escapement and an Invar pendulum, is prac- 
tically ideal. 

h) most of these modem autowound clocks, the striking and 
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chiming mechanisms are directly driven by electric motors which 
raise their hammers by suitable cams that are rotated by the 
final spindle of an enclosed reduction gearing. In these in- 
stances the locking plate counting mechanism is arranged to 
switch off the motor when the correct hour or quarter is struck. 

In some tower clocks the timepiece has no pendulum and es- 
capement of its own but is arranged to be released in half-minute 
steps by a trigger release device that is controlled by an electro- 
magnet connected to a precision master clock. This is a very 
good arrangement, for it enables very large dials to be driven ac- 
curately and reliably and is remarkably simple in construction. 
A good example of this type is the great Shell-Mex clock on the 
Victoria embankment, London, where two 25-ft. dials are op- 
erated witli ease. 

Some tower clocks have been made which are driven by S3m- 
chronous electric motors operated from the alternating current 
supply mains, but this does not seem to be a good arrangement 
for even a momentary interruption of the supply will stop the 
clock, and changes in frequency of the alternating current will 
cause variations in timekeeping. 

Electric Clocks. — By this term master clocks which drive large 
numbers of subsidiary impulse dials are intended. These are 
rapidly gaining popularity because of their simplicity, reliability 
and low cost of upkeep. They are also extremely accurate when 
properly regulated. In general, they consist of a pendulum which 



FlO. 7 .— DIAGRAM OF FRONT VIEW OF ENGLISH LONG-CASE CLOCE WITH 
STRIKING MOVEMENT 


beats I second per swing and rotates a small 15-toothed wheel 
once in every 30 seconds. As the wheel completes its rotation, 
it trips a catch and allows a gravity arm to fall onto the pendu- 
lum, thus giving the latter its maintaining impulse. As the gravity 
arm reaches its lowest pioint it closes an electrical contact and is 
immediately replaced on its catch by an electromagnet. It then 
rests there until the end of the next half minute, when the cycle 
is repeated. 





Fig. 6. — RIDE VIEW OF A WEIGHT- 
DRIVEN HOUSE CLOCK WITHOUT 
STRIKING NOVEMENT 
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The impulse dials, of which there may be any number, are sim- 
ple mechanisms in which a t 20-toothed wheel is stepped forward 
every half minute by the same electric impulses that replace the 
gravity arm of the master clock. In the impulse dials, these im- 
j)ulses step a ratchet pawl into the next tooth of the t 20-toothed 
wheel and so propel the hands. The main advantage of this sys- 
tem is its theoretical perfection, for its basic principles are 
markedly sound. This is demonstrated by the fact that, with 
modifications, it is used in the Shortt free pendulum clock, the 
most accurate pendulum clock in the w'orld. 

Synchronous Electric Clocks. — These form the most recent 
development in domestic timckeei:)ers and, provided that a source 
of alternating current of controlled frequency is available, they 
are good enough from a timekeeping standiwint to he u.sed for 
most pur[)o.ses. They consist of a small electric motor of the 
type known as synchronous coupled to a reduction gearing. As 
the term synchronous suggests, the rotor of the motor turns in 
exact step with the frequency of the alternating current and, if 
the frequency is maintained at a predetermined number of cycles 
per .second and a suitably designed reduction gear links the motor 
to the clock hands, these will show the correct lime. Synchro- 
nous clocks are not really clocks in the true sense, for they are 
merely frequency meters that repeat the time transmitted to them 
by the power station. They also have the defect of departing 
from the correct time if the frequency of the current varies. 

Quartz Crystal Clocks. — In these, the latest development in 
precision timekeeping, a piece of quartz crystal replaces the pen- 
dulum as the standard time mca.surer. The crystal is kept in a 
.state of electrical vibration and is able to control the frequency 
of an alternating current of a very .special kind. This current 
is, in turn, fed to a submultip)le generator, which is a kind of 
electrical reduction gear, and the reduced frecjuency current from 
this is used to drive a high-frequency type of synchronous clock. 
Quartz cr>'stal clocks arc very accurate, but in the mid-1950s 
they were still distinctly specialized timekeepers and it seemed 
doubtful if they would ever have any domestic applications. 

(T. R. B. R.) 

THE CLOCK IN DECORATION 

In art the clock occupies a position of considerable distinction, 
and antique examples are prized and collected as much for the 
decorative qualities of their cases as for the excellence of their 
timekeeping. English aTid French cabinetmakers have c^^pccially 
excelled, although in entirely different ways, in the making of clock 
cases. The one aimed at comely utility, often made actually beau- 
tiful by fit proportion and the employment of finely grained 
woods; the other sought a bold and dazzling .splendour in which 
ornament overlay material. It was not in either country until the 
latter part of the 17 th century that the cabinetmaker’s oppor- 
tunity came. The bracket or chamber clock gave comparatively 
little sco])e to the worker in wood — ^in its earlier period, indeed, 
it was almost invariably enca.sed in bra.ss or other metal; and it 
w?s not until the introduction of the long pendulum swinging in a 
small space that it became customary to encase clocks in deco- 
rative woodwork. What is, perhaps, the earliest surviving Engli.sh 
specimen of grandfather clock is inscribed with the date 1681. 
Originally it was a development bf the dome'Shapied bracket clock, 
and in the older examples the characteristic dome or canopy is 
preserved. The first timekeepers of this type had oaken cases 
but when w^alnut began to come into favour that beautifully 
marked wood was almost invariably used for the choicest and most 
costly specimens. Thus in 1698 the dean and chapter of St. Paul’s 
cathedral paid the then very substantial price of £14 for an inlaid 
walnut long-ca.sed eight-day clock to stand in one of the vestries. 
Throughout the 18th century they were made in myriads all over 
England, and since they were a prized po.ssession it is not surpris- 
ing that innumerable examples have survived. Vary as they may 
in height and girth, in wood and dial, they are all essentially alike. 
In their earlier years their faces were usually of brass engraved 
with cherubs’ heads or conventional designs, but eventually the 
less rich white face grew common. There are two varieties — ^the 
eight-day and the 30-hour. The favourite walnut case of the late 


17th and early 18th centuries gave place in the course of a gener- 
ation to mahogany, which retained its primacy until the introduc- 
tion of cheaper clocks brought about the supersession of the long- 
cased variety. Many of these cases were made in lacquer when 
that material was in vogue; satinwood and other costly foreign 
timbers were also used for bandings and inlay. The most elegant 
of the grandfather cases are, however, the narrow-waisted forms of 
the William and Mary period in walnut inlay, the head framed in 
twisted pilasters. During the later period of their popularity the 
heads of long clocks were often filled in with painted disks repre- 
senting the moon, by which its course could be followed. Such 
conceit.s as ships moving on waves or time with wings were also in 
favour. The northern parts of France likewi.se produced tall 
clocks, usually in oaken cases ; those with Louis XV shaf)ed panels 
are often very decorative. French love of applied ornament was, 
however, generally inimical to the rather uncompromising square- 
ness of the English case, and the great Louis XV and Louis XVI 
cabinetmakers made some magnificent and monumental clocks, 
many of which were long only as regards the case, the pendulum 
being comparatively short, while sometimes the case acted nierc*ly 
as a pedestal for a bracket clock fixed on the top. These pieces 
were usually mounted very elaborately in gilt bronze, cast and 
chased, and French bracket and chamber clocks were usually of 
gilded metal or marble or a combination of the two; this essen- 
tially late T8th-century type still persists. Engli.sh bracket clocks 
contemporary with them were most frequently of simple sciuare 
or arched form in mahogany. The grandfather ca.se was also 
made in the Low Countries, of generous height, very swelling and 
bulbous. (J. r.-B. ) 

Bibliography. — Technical, Trade and Manufacture; W. I. Milham, 
Time and Timekeepers (London, New York, ig 2.0 ; D. de Carle, firithh 
Time (London, 1047) ; J> E. Haswell, Horology (l^ondon, 1937) ; (}. H. 
Baillie, Clocks and Watches (London, Chicago, 1951 V, T. K. Robinson, 
Modem Clocks (London, 1955). History and Art: M. Plancbon, 
VHorloge, son histoire retrospective, pittoresque el artistique (Paris, 
1899), La Pendule de Paris (Paris, 1921) ; E. von Basserman-J ordan, 
Alte Uhren und ihre Meister (Leipzig, 1926) ; F. Britten, Old Clocks and 
Watches and Tketr Makers Q^ondon, 1932; New York, 1933); R. W. 
Symonds, A Book of English Clocks (London, 1947), Thomas Tompion 
(London, New York, 1951). 

CLODIA, VIA, an ancient highroad of Italy. Its course, for 
the first 1 1 mi., was the same as that of the Via Cassia; it then di- 
verged to the north-northwest and ran on the west .side of the 
Lacus Sabatinus, past Forum Clodii and Blera (modern Bieda) to 
Tuscania, after which its course is uncertain. According to Millcc 
{Jtineraria Romano) it went on by Maternum (Valentano) Ai- 
quapendente, Radicnfani, Buonconventu Siena and Lucas past 
another Forum Clodii to Luna, but this is doubtful. In parts it 
follows older Etruscan roads, and may date from the end of the 
4th century* b.c. See also Cassia, Via. 

See D. Anziani in Milanges de VEcok France de Rome, 169 sqq. 
(i 9 U). 

CLODIUS, PUBLIUS (c. 93-52 b.c.), sumamed Pulcheb, 
Roman politician. He took part in the third Mithridatic War 
under his brother-in-law Lucius Licinius LucuBus but, considering 
himself treated with insuflficient respect, he stirred up a revolt; 
another brother-in-law, Q. Marcius Rex, who was governor of 
('iUcia, gave him the command of his fleet, but he was captured 
by pirates. 

On his release he repaired to Syria, where he nearly lost his life 
during a mutiny instigated by himself. Returning to Rome in 65, 
he prosecuted Catiline for extortion, but was bribed by Wm to 
procure acquittal. There seems no reason to believe that (^lodius 
was implicated in the Catilinarian conspiracy; according to 
Plutarch he supported Cicero. But Cicero attacked him when he 
was on trial for profaning the mysteries of the Bona Dea ( 60 - 
and this made Clodius his enemy for life and he became the tool 
of Caesar. , 

On his return from Sicily (where he had been quaestor in 61) 
he was adopted by a plebeian and elected tribune of the people 
(59). His first act was to bring forward certain laws calculated 
to secure him the popular favour. Com was to be distributee 
gratuitously once a month; the magistrates’ right of preventing 
the assembly of the comitia was abolished; the old guilds of work- 
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CURIOUS DECORATIVE AND MECHANICAL CLOCKS 


1. Clock with case of Bou lie-work. 2. Clock outside the shop of Messrs. 
Liberty & Co.. London. 3. Mechanical clock. Venice. Hours struck by 
hflures at top of tower. 4. Grandfather clock in case decorated with floral 
'narquetry. 5. Globe or falling-ball clock, c. 1650. Suspended. It goes by 
its own weight. 6. Astronomical clock in form of celestial globe; German, 
c. 1584. 7. French astronomical clock with astrolabe; daced about 1560. 


8. Germon horizontal clock with hunting scenes In relief; c. 1600. 9. 
Louis XVI clock made of Oriental alabaster. 10. Standing clock (atlll 
going) by Isaac Hobrecht. Strasbourg. 1589. 11. Clock in form of a ship 
with dial at base of middle mast; the small figures are set in motion by 
mechanism of clock. By Schlott 1580. 12. French clock and barometar 
of about 1750 
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BY COUR1ESV OF (l-«> ORVII-LE R. HAbANS 


1. German clock of about 1850 containing an organ which playt seven 

tunes 

2. Japanese clock of about 1830. with lacquered case and stand 

3. Dutch canopy clock, 18th century. The oak case is Inlaid with orna- 

mental woods. 

4. Urn olook, French, late 18th century. Time is kept by rotation of horl- 

lontal disks 


LATER EXAMPLES OF THE CLOCKMAKER’8 ART 

ning an organ which plays seven 5. Early 18th-century clock presented by Loula XV of Franca to a 

ter from England. Movement Is similar to that of urn 

acquered case and stand 6. The “Empress," commissioned by Napoleon I in 1805 as a gift for 

The oak case is Inlaid with orna- empress Josephine . , 

7. Grandfather clock by Thomas Tomplon (18397-1713) f "father of 
Time is kept by rotation of horl- lish watchmaking" 
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men were re-established; the censors were forbidden to exclude 
any citizen from the senate or inflict any punishment upon him 
unless he had been publicly accused and condemned. He then 
contrived the exile of Cicero and the dispatch of the younger 
Cato on a mission to Cyprus. Cicero's property was confiscated 
by order of Clodius. After the departure of Caesar for Gaul, 
Clodius became practically master of Rome by means of his 
armed ganj^. But he fell out with Pompey and was not re-elected 
for 57, while one of the tribunes, Milo, countered his force with 
force, so despite his opposition, in Aug. 57 Cicero was recalled. 
Riots between Clodius and Milo continued; in 56, when curule 
ticdUe, Clodius impeached Milo for public violence (de vi), but 
the matter was dropped. 

In 53, when Milo was a candidate for the consulship, and 
dodius for the praetorship, the rivals collected armed bands and 
lights took place in the streets of Rome, and on Jan. 20, 52, 
(/iodius was slain near Bovillae. 

His sister, Clodia, wife of Q. Caecilius Metellus Celer, was 
notorious for her numerous love affairs. It is now generally 
admitted that she was the Lesbia of Catullus (Teuffel-Schwabe. 
Hist, of Roman LiL, Eng. tr., 214, 3). For her intrigue with M. 
(aclius Rufus, whom she afteru^ard accused of attempting to 
poison her, see Cicero, Pro Caelio. 

Htbliography.— The ancient authorities are Cicero, Letters (ed. 
Tyrrell and Purser), Pro CaeUo, pro Sestio, pro Milone, pro Domo 
Wirt, dc Haruspicum Responsist in Pisonem; Plutarch, Lucullus, Pom^ 
pry, Cicero, Caesar; Dio Cassius, xxxvi, 16, iq, xxxvii, 45, 46, 51, 
wwiii, 12-14, xxxix, 6, ii, xl, 48. See also 1 . Gentile, Clodio e 
Citerone (1876); E. S. Beesley, “Cicero and Clodius,” Fortnightly 
Review, v; G. Lacour-Gayet, I)e P. Clodio Pulchro (1888) ; H. White, 
{'ncro, Clodius, and Milo (iqoo) ; G. Boissicr, Cicero and Ills Friends 
lEiiK. tran.s., 1897). 

CLOGHER, a village, County Tyrone, Northern Ireland. 
I'op. (1951) 192. It gives its name to dioceses of the Church of 
Ireland and the Roman Catholic Church, though the seat of the 
lushop of the latter is at Monaghan. 

'rhe dedication of the Protestant cathedral to St. Macartin is 
of intere.st, for although the building is modern, St. Macartin is 
associated with St. Patrick, who is said to have founded a bishop- 
rii there. 

The name is derived from clock, a pillar stone — ^an object of 
worship in the locality, preserved in the cathedral until the isth 
century. 

CLOISTER originally signified an entire monastery, but is 
now restricted to mean the four-sided enclosure, surrounded with 
uAcred ambulatories, usually attached to conventual and cathe- 
dral churches and .sometimes to college^, or, by a .still further limi- 
tation, to the ambulatories themselves. In its older sense it is fre- 
quently used in earlier English literature and is still so employed 
in poetry. 

■J'lie Latin claustrum, as its derivation implies, primarily de- 
noted the enclosing wall of a religious house and then came to 
be used for the whole enclosed building. To this sense the Ger- 
man Kloster is still limited, the covered, walks or cloister in the 
niodeni sense being called Klostcrgang, or Krruzgang. In French 
the word cloilre retains the double sense. In the special sense 
now most common, the word “cloister'' denotes the quadrilateral 
‘irea in a monastery or college, round which the principal build- 
biRs are ranged, and which is usually provided with a covered way 
nr ambulatory running all round and affording a means of com- 
munication between the various centres of the ecclesiastical life, 
•^irording to the Benedictine arrangement, which from its .suita- 
to the requirements of monastic life was generally adopted 
m the west, one side of the cloister was formed by the church, 
the refectory occupying the side opposite to it, so that the wor- 
"bippiTs might have the least annoyance from the noise or smell 
dit* repasts. On the eastern side the chapter house was placed, 
» other apartments adjacent to it, belonging to the common 
til the brethren, and, as a rule, the donnitoty occupied the 
upjier story. 

I In the opposite or western side were generally the cellarers 
“•flsjinirs, with the cdlars and storehouses in which the necessary 
I’^uvisions were housed. In Cistercian monasteries the western 


side was usually occupied by the damns conversorum or lodgings 
of the lay brethren, with their dayrooms and workshops below 
and dormitory above. The cloister, with its surrounding build- 
ings, generally stood on the south side of the church, to secure 
as much sunshine as possible. 

A very early example of this dispo.sition is seen in the plan of 
the monasteiy of St. Gall. Local requirements caused the cloister, 
in some instances, to be placed to the north of the church. This 
is the case at Canterbury, Gloucester, Chester and Lincoln 
cathedrals. 

Although the covered ambulatories are essential to the com- 
pleteness of a monastic cloister, a chief object of which was to 
enable the inmates to pass under cover from one part of the mon- 
astery to another, they were sometimes wanting. The cloister at 
St. Albans seems to have been deficient in ambulatories till the 
abbacy of Robert of Gorham, 1151-66, when the eastern walk was 
erected, lliis, as was often the case with the earliest ambulatories, 
was of wood, covered with a sloping roof or “penthouse.” We 
learn from Oshem's account of the conflagration of the monastery 
of Christ Church, Canterbury, 1067, that a cloister with covered 
ways existed at that time, connecting the church, the dormitory 
and the refectory. An early drawing of the monastery of Canter- 
bury shows it formed by Norman arches supported on shafts, and 
covered by a shed roof. A fragment of such an arcaded cloister is 
still found on the eastern side of the infirmar}’ cloister. This ear- 
lier form of cloister has been generally su];>erseded in England by 
a range of windows, usually unglazed but sometimes, as at Glou- 
cester, provided with glas.s, lighting a vaulted ambulator^’, of 
which the cloisters of Westminster abbey, Salisbury and Norwich 
are typical examples. The older design was preserved in the south, 
where “the cloister is never a window, but a range of small elegant 
pillars, sometimes single, .•sometimes coupled, and supporting 
arches of a light and elegant design” (Fergusson, Hist, oj Arch, i, 
p. 610). 

Examples of this type are the exquisite cloisters of St. John 
Latcran and St. Paul's Outside the Walls at Rome, where the 
coupled shafts and arches are richly ornamented with ribbons of 
mosaic, and those of the convent of St. Scholastica at Subiaco, 
all of the 13th century, and the beautiful cloisters of Le Puy-en- 
Velay and Arles in southern France (both nth century) and that 
at L^ch, where the quadrangle occupies the place of the “atrium” 
of the early basilicas at the west end, as at S. Clemente at Rome 
and S. Ambrogio at Milan. Spain also presents some magnificent 
cloisters of both types, of which that of the royal convent of 
Uuclgas, near Burgos, of the arcaded form, is, according to Fergus- 
son, “unrivalled for beauty both of detail and design.” Also nota- 
ble arc thu.se of Monreale and Cefalu in Sicily (12th ccntuiy), 
where the arrangement is the same, of slender columns in pairs 
with capitals of chiborate foliage supporting pointed arches of 
great elegance of form. 

The Campo Santo at Pisa is in reality a large and magnificent 
cloister. It consists of four ambulatories os wide and lofty as the 
nave of a church, erected in 1278 by Giovanni Pisano, round a 
cemetery composed of soil brought from Palestine by Archbishop 
Lanf rauchi in the middle of the 1 2th century. The window open- 
ings are semicircular, filled with elaborate tracery in the latter 
half of the 15th century. The inner walls arc covered with fres- 
coes, invaluable in the history of art, by Orcagna, Simone Mcmmi, 
Buffalmacco, Benozzo Gozzoli and other early painters of the 
Florentine school The ambulatories now serve as a museum of 
sculpture. 

The great monastic establi.shments of Italy contain numerous 
important cloisters; there are frequently two or three in a single 
monastery— one large cloister for the general use of the monks 
and smaller cloisters in connection with the residence of the prior 
or abbot, the 5 er\dce portions and various other minor buildings. 
The cloisters at the Certosa at Pavia (isth century) are notable 
for their size and quaint, early Renaissance ornament. In the 
Certo.sa at Rome, now part of the Museo delle Tenne, the cloister 
is a large arcade of pure and simple Renaissance type. Another 
intere.sting Renaissance example is that which Bramante designed 
for the church of S. Maria della Pace at Rome, 1504. Later 
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Renaissance cloisters tended more and more to become duplicates 
of palace courtyards. 

The cloister of a religious house was the scene of a large part of 
the life of its inmates. It was the place of education for the 
younger members and of study for the elders. A canon of the 
Roman council of 826 enjoins the erection of a cloister as an 
essential portion of an ecclesiastical establishment for the better 
discipline and instruction of the clerks. Peter of Blois describes 
schools for the novices as being in the west walk, moral lectures 
being delivered in that next the church. At Canterbury the 
monks* school was in the western ambulatory, and it was there 
that the novices were taught at Durham (Willis, Monastic Build- 
ings of Canterbury y p. 44; Rites of Durham^ p. 71). The other 
alleys, especially that next the church, were devoted to the studies 
of ihe elder monks. The constitutions of Hildemar and Dunstan 
enact that between the church service the brethren should sit in 
the cloister and read theology. For this purpo.se small studies, 
known as “carrols,” i.e., a ring or cnclossed space, were often found 
in the recesses of the windows. Of this arrangement there are 
examples at Gloucester and Chester. The use of these studies is 
thus described in the Rites of Durham: ‘Tn every wyndowe*’ in 
the north alley “were iii. pewes or carrells, where every one of 
(he olde monkes had his carrell severally by himsclfe, that when 
they had dyned they dyd resortc to that place of cloister, and 
there studyed upon their books, every one in his carrell all the 
ai'ternonne unto evensong tyme. This w'as there exrrci.se every 
ibie.*' On the opposite wall were cupboards full of books for the 
use of the students. The cloister arrangements at Canterbury 
wore similar. New studies were made by Prior De Estria in 1317, 
and Prior Selling (1472-94) glazed the south alley and con- 
st nicted “the new framed contrivances, of late styled carrols” 

• Willis, Mon. BuildingSy p. 45). 

'I'he cloisters were used also for recreation. The constitutions 
(»J -Archbishop Lanfranc, sec. 3, permitted the brethren to con- 
verse together there at certain hours. To maintain discipline a 
.sfM'cial officer was appointed under the title of prior claustri. I'he 
iloister was furnished with a .stone bench running along the side. 
It was also provided with a lavatory, usually adjacent to the 
ri fector>', but sometimes standing in the central area termed the 
<l^•l.ste^ garth, as at Durham. 

The cloister garth was used as a place of sepulture, as well as 
ilir surrounding alleys. The cloi.ster was in some few instances 
ii! (WO storie.s, as at Old St. Paul’s and St. Stephen's chapel, West- 
minster; and occasionally, as at Wells, Chiche.ster and Hereford, 
n.id only three alleys, there being no ambulatory under the church 

i'he larger monastic establi.shments had more than one cloister; 
linTf was usually a second connected with the infirmary, of which 
'luTf are examples at Westminster abbey and at Canterbury, and 
"osaetimes one giving access to the kitchen and other domestic 
'>1111 es. The cloister was not an appendage of monastic houses 
allusively. It was also attached to colleges of secular canons, as 
•*i (he cathedrals of Lincoln, Salisbury, Wells, Hereford and Chi- 
£lir>tcr, and formerly at St. Paul's and Exeter. A cloister forms 
•n essential part of the colleges of Eton and Winchester, and of 
Nfw college and Magdalen at Oxford. These were used for rcli- 
cn'iis processions and lectures, and for places of exercise for the 
mniales generally in wet weather, as well as for sepulture. 

CLONAKILTY, urban district. County Cork., Ire., at the 
iiv.id of (^onakilty bay, 33 mi. S.W. of Cork by rail. Pop. (1951) 

' ‘ ITierc are megaliths in the neighbourhood. Richard Boyle, 

t earl of Cork, granted it a charter in 1613 and it was pros- 
h*n)us until 1641, when it was almost destroyed in a light between 
du‘ English and Irish. 

riiere are castles at Galley head, Dunnycove and Dunowen. 
Hu* linen industry was important in the i8th century. The pres- 
tiii trade is in brewing, agricultural produce and fishing. The 
is obstructed, but there is a pier for large vessels at Ring 
‘ below the town. 

, CLONE, a group of individual organisms usually descended 
a.^'xual reproduction from a single sexually produced indi- 
vidual. The term is used specifically for such animals as ajAids 


which reproduce parthenogenetically, and of plants that are prop- 
agated by vegetative means, as cuttings. (See Heredity; 
Parthenogenesis.) (J. M. Bl.) 

CLONES, an urban district of County Monaghan, Ire., 64^ 
mi. S.W. by W. from Belfast by the Great Northern of Ireland 
railway. It is at the focus of ways from Dublin, Belfast. London- 
derry, Enniskillen and Cavan. Pop. (1951) 2,455. There is a 
rath (encampment) in the vicinity. 

Clones was the seat of an abbey founded in the 6th century by 
St. Tighemach (Tierney). Remains of the abbey include a nave 
and tower of the 12th century. There is a round tower 75 ft. 
high. The market place, called the Diamond, has an ancient cross 
and occupies the summit of the hillock on which the town stands. 
Lacemaking is now extinct, but the town has agricultural trade. 

CLONMACNOISE, a famous early Christian centre on the 
River Shannon, County Offaly, Ire., 9 mi. S. of Athlone. An 
abbey founded 541 by St. Kieran became famous and several 
books of annals were compiled there ; AJeuin caipe to be taught by 
Colcu at Clonmacnoise. I’he Book of the Dun Cow (written 
about 1100) is a copy of an older collection of romances written 
on the skin of a cow of St. Kieran. The ecclesiastical foundation 
was called the Seven Churches of Clonmacnoise and their remains 
still survive. 

The fine west doorway of the Great church is Early ; the other 
churches are those of Fineen, Conor, St. Kieran, Kelly, Mclaghlin 
and Dowling. There are two round towers, O’Rourke's and Mc- 
Carthy’s, which is attached to Fineen’s church and has a doorway 
at ground level, an unusual feature. There are three crosses, the 
great cross facing the door of the Great church. Many inscribed 
stones of the gth century and later are preserved in the churches. 
Clonmacnoise became a bishopric and there are remains of a 
castle and bi.shop’s palace (T4th century); it was wasted by the 
English in 1552; and in 1568 the diocese was merged in that of 
Meaths. 

CLONMEL (Cluain meala, or “vale of honey”), municipal 
lM)rough and county town of County Tipperary, 112 mi. S.W. from 
Dublin, Ire., a junction on the Great Southern railway (Water- 
ford, Limerick, Thurles), on both bank.«; of the River Suir and on 
Moore and Long Islands. Pop. (1951) 10471. It is near fine 
scenery in the Galtee and Knockmealdown mountains. It is at the 
head of barge navigation on the Suir. As a walled town (remains 
are still visible) it was frequently mentioned in the middle ages, 
but it was dismantled after capture by Oliver Cromwell (1650). 
Charles Bianconi (1815) made it the centre of a system of con- 
veyance of passengers by light cars in south Ireland. 

The town has a fair agricultural trade, formerly made wooUen 
goods and is an assize town. 

CLOOTS, JEAN BAPTISTE DU YAL DE GRACE, 

Baron von (1755-1794), better knowm as Anacharsis Cloots, 
revolutionary fanatic, was bom near Cleves at the castle of 
Gnadenthal, of a noble Prussian family of Dutch origin. His 
father placed him in the military academy at Berlin, but he left 
it at the age of 20 and traversed Europe, preaching his revolution- 
ary philosophy as an apostle and spending his money as a man 
of plea.sure. On the outbreak of the Revolution he went to Paris. 
On June ig, 1790, he a[)peared at the bar of the assembly at the 
head of 36 foreigners and, in the name of this “embassy of the 
human race,” declared that the world adhered to the “Declaration 
of the Rights of Man and Citizen.” After this he was known as 
“the orator of the human race,” by which title he called himself, 
dropping that of baron and substituting for his baptismal names 
the pseudonym of Anacharsis. from the famous philosophical ro- 
mance of the abbe J. J. Barthdemy. In 1792 he placed 12,000 
livres at the disposal of the republic — “for the arming of 40 or 
50 fighters in the sacred cause of man against tyrants.” 

In September he was elected a member of the convention, and 
he voted the king’s death in the name of the human race. He 
was guillotined as an Hebertist on March 24, 1794. 

See G. Avenel, Anacharsis Chois, orateur du genre kumam (i860. 

CLOQUET, a city of Carlton county, Minn., U.S., on tlie 
St. Louis river, 21 mi. W. by S. of Duluth. It is served by the 
Chicago, Milwaukee, St. .Paul and Pacific, Duluth and North- 
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eastern, Great Northern and Northern Pacific railways. The pop- 
ulation in 1950 was 7,685 ; in 1940 was 7,304 by the federal census. 
The river supplies water power, and the city has large pulp and 
paper mills and factories making insulating materials, clothespins, 
matches and other articles of wood. A forest experiment station 
of the University of Minnesota is located there. The first mill 
was built in 1878, and the village was named from the French 
word claquet, representing the sound made by the mill. It was 
chartered as a city in 1903. 

CLOSE, MAXWELL HENRY (1822-1903). Irish geolo- 
gist, was born in Dublin in 1822. He was educated at Weymouth 
and at Trinity college, Dublin, took holy orders and held various 
charges in England. In 1861 he returned to Dublin and devoted 
himself especially to the glacial geology of Ireland, llis paper, 
read before the Geological Society of Ireland in 1866, on the 
“General Glaciation of Ireland” is a ma.sterly description of 
the effects of glaciation and of the evidence in favour of the 
action of land ice. 

Later on he discu.ssed the origin of the elevated shell-bearing 
gravels near Dublin, and expressed the view that they were ac- 
cumulated by floating ice when the land had undergone submer- 
gence. He died in Dublin Sept. 12, 1903. 

The obituary by G. A. J. Cole in Irish Naturalist, vol. xii (1903) 
contains a list of publications and portrait. 

CLOSE, a closed place (Lat. clausum, “shut”). In English 
law the term is applied to land, enclosed or not, held as private 
property, or to any exclusive interest in land sulficient to maintain 
an action for trespass. In Scotland the word is used of the entry, 
including the common staircase, of a block of tenement houses, 
and in architecture of the precincts of a cathedral or abbey. 

The adjective “close” (i.e,, clo.sed) is found in .several phrases, 
such as close time or close season; close prices (see Close Mar- 
ket Prices ) ; close borough, one of which the rights and privi- 
leges were enjoyed by a limited class (see Borough ) ; close rolls 
and writs, royal letters, etc., addressed to particular persons, un- 
der seal. (See Letters Patent.) 

CLOSED SHOP. The closed shop, in the United States, is 
the olde.st form of union security. It is a device for protecting 
the .status of labour organizations. All variants of union security 
require union membership as a condition of employment for 
some or all of the workers in an establishment. Under the closed 
shop, only members in good standing can be hired in the first in- 
stance. In a union shop, nonmembers may be hired but must 
acquire membership within a specified period. Preferential hir- 
ing j)ermits the employer to hire nonunionists only when qualified 
unionists are not available. Under a maintenance of membership 
provision, those workers who hold membership at the beginning 
of a collective bargaining agreement, and do not elect to resign 
during an “escape period,” must remain in good standing for the 
duration of the agreement. There are numerous combinations 
and modifications of thc.se basic forms. 

History. — The closed shop is not a development of modem 
industry. Mediaeval British guilds prevented the working of 
nonmembers; so also did, when pos.sible, the i8th century trade 
clubs. Some of the guild regulations of the i6th and 17th cen- 
turies decreed that no guild journeyman was to w'ork with a non- 
member: such principles were an integral part of mediaeval so- 
ciety. These tactics were continued by British trade unionism 
and were naturally conveyed to America. The Cordwainers’ so- 
ciety of the city of New York in 1804, the New York Ty^jographi- 
cal society in 1809 and sub.sequently other unions adopted bylaws 
forbidding members to work for employers hiring men who did 
not belong to their organizations or who worked for wages lower 
than the union scale. The chief weapon used by employers until 
1836 was the invoking of old laws declaring combinations of 
workmen and strikes criminal conspiracies. By about 1840 the 
closed-shop rule had been adopted by the majority of U.S. trade 
unions, which refused to work with nonunion men. These were 
stigmatized after 1854 as “rats” or “scabs.” With the repeal or 
nullification of conspiracy statutes, employers formed local as- 
sociations to resist the closed-shop movement. 

From 1870 in the United States local trade unions gradually 


merged into national unions, the majority of which made the 
maintenance of the closed shop a vital rule. During the same 
period, especially in the last decade of the 19th century, there 
were formed national associations of employers, one of the pur- 
poses of which was to maintain the open shop. Large factories 
locked out union men for demanding the closed shop: the Birm- 
ingham Rolling Mill company in 1884; the Granite Manufactur- 
ers’ Association of Boston in 1887; and the Carnegie Steel com- 
pany in 1892. The American Federation of Labor declared in 
1890 that the working of union with nonunion men was incon- 
sistent. espiecially w'hen nonunion men displaced unionists locked 
out or engaged in strike. From 1850 to 1898 the major part of 
more than a dozen court decisions held that strikes for the clo.sed 
shop were criminal or tortious. These decisions had no effect 
upon trade-union insistence for the closed shop. 

Developments of 20th Century. — The struggle over the 
closed-shop question reached an intense stage about igoi when 
the unions insisted upon employers signing written agreements 
conceding the closed shop. Previou.sly the granting of the closed 
shop had been based upon cu.stom or oral negotiation. Declaring 
that they would not admit “union dictation in the management 
of business.” the National Metal Trades federation and other large 
employers' as.sociations aggressively campaigned to destroy the 
closed- shop sy.stem. 

Ihe award of the anthracite coal strike commission in the great 
coal strike of 1902 was of considerable moral help to manuta<- 
turers’ associations; the commission granted ])ractically every de- 
mand of the union except that for the clo.sed shop. Encouraged 
by this stand, the National As.sociation of Manufacturers in 1902 
began a vigorous movement for the open shop. The Citizpfi's’ 
Industrial Association of America, various citizens’ alliances in 
different cities and a number of large corporations did likewise 
The American Federation of Labor reiterated that the trade- 
union movement stood for the strictly union shop. Union alicr 
union endorsed the closed-shop principle. The proportion of 
.strikes for recognition of trade unions and union rules more than 
trebled in succeeding years. By reducing employment, the pariit 
of 1907 weakened the trade unions and gave corresponding ad- 
vantage to employers. The campaigns carried on by the manu- 
facturers' associations also caused a decided shift in public Nenli- 
ment in favour of the ojRsn shop. By 1910 this was establi^liei! 
in many industries, notably those which had been consolidated 
into powerful corporations. The open shop prevailed in the south. 

There were several cycles of ebb and flow in unionism after the 
United States entered World War I in 1917. Certain main tenden- 
cies persisted, however. Union membership increased greatly 
standing at 2,750,000 in 1916 and 14,500,000 in 1952. Collective 
bargaining was established in many industries previously of non- 
union or open-shop character. There was widespread improve- 
ment of industrial relations as union and management became 
accommodated to each other and accumulated bargaining exited- 
ence. The scope of collective agreements expanded steadily to 
include not only wage rates and hours of work but also seniority 
provisions; paid vacations and holidays, retirement plans, sick- 
nes.**, hospital and accident insurance; and numerous otlicr inat- 
ters. Despite these changes, the union security issue remained 
an active one and occasioned considerable industrial conflict. 

“Union security” was probably the most frequent problem faced 
by the U.S. government in handling unresolved labour dl.^tules 
during World War TI. The National Defense Mediation hoard 
(1941) collapsed when members of the Congress of Indusinal 
Organizations withdrew because of the board’s refusal to recom- 
mend a union shop in “captive” coal mines. Its successor, tnc 
National War Labor board (1942-45), developed the maintenanre- 
of-membership formula as a compromise measure, and 
the formula in thou.sands of dispute cases. By i945t almost 30 r 
of workers under union agreement were covered by n^aintenaore- 
of-membership clauses. Some 45% were employed in clo.^c 
or union shops, and 3% under preferential hiring arrangenicn ^ 
The remaining 27% worked in establishments where the wnjo 
was recognized as exclusive bargaining agent but did not enj y 
formal union security protection. 
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In the Taft-Harticy act of 1947, the U.S. congress undertook 
for the first time to regulate the union security agreement in pri- 
vate industry. The closed shop was declared illegal. Labour or- 
ganizations were prohibited from negotiating union shop agree- 
ments unless authorized, in a secret ballot, by a majority of 
workers in the bargaining units. These restrictions, designed to 
implement the right to work and to protect rank-and-file em- 
ployees from the unions, did not have the intended effect. During 
the first four years of the Taft-Hartley act, 97.1% of all union- 
shop elections were won by the unions; 84.8% of eligible em- 
ployees voted, and 91.4% of all voters cast affirmative ballots. 
Moreover, the proscription of closed shops was widely circum- 
vented by various methods, particularly in the building construc- 
tion, printing and maritime industries. By 1950, the proportion 
of unionized employees in closed, union or preferential shops had 
risen to 58%; and in 1951-52 union ^op provisions were 
adopted in the rubber and steel industries and part of the rail- 
road industry. The Wage Stabilization board's recommendation 
in 1952 that some type of union shop be established in the steel 
industry was highly controversial, however, and induced congress 
to prohibit the board from handling union-management disputes. 
(See also Strikes and Lockouts; Trade [Labour] Unions.) 

Bibliography.— S. and B. Webb, History of Trade Unionism, rev. 
ed. (New York, 1920), and Industrial Democracy, new ed. (New York, 
J920) ; J. R. Commons et al., History of Labour in the VS., 2 vol. 
(New York, 1921) ; J. B. S. Hardman (ed.), American Labor Dynamics 
(New York, 1928) ; K. Braun, The Right to Organize and Its Limits 
(Washington, 1950) ; C. S. Golden and H. J. RuttenlicrK, The Dvnamics 
of Industrial Democracy (New York, 1942); J. E. Johnson (comp.), 
The Closed Shop (New York, 1942); J. L. Toner, The Closed Shop 
(Washington, 1943) ; S. H. Slichter, Union Policies and Industrial 
Management (Wa.shinglon, 1941) ; and articles in Labor Ijiw Journal, 
Industrial and Labor Relations Review, Monthly Labor Review, 
Management Record and Annals of the American Academy of Political 
and Social Science. (A. M. R.) 

CLOSE MARKET PRICES. Proper comprehension of the 
moaning of “close market prices” and their importance in a free 
economy requires an understanding of what market prices ac- 
tually are and an examination of the double pricing standard that 
prevails in securities markets. Essentially, market prices are those 
Ijgiires at which public buyers and sellers arc ready, willing and 
able to trade money for securities or vice versa. The double pric- 
ing standard refers to (i) the particular maximum price which 
liuycrs will pay for a particular share and (2) the particular 
minimum price which sellers expect to receive in return for a 
particular share. The closeness of market prices describes the 
proximity of either end of the double standard to the other — 
the narrow difference between a seller’s minimum figure and a 
hnyer’s maximum price. This is the auction system, which pre- 
vails in the world’s great securities markets such as the London, 
New York and American Stock exchanges. On these and other 
auction markets, keen competition betw^een buyers and sellers 
and the law of supply and demand ultimately decide final .sales. 
These markets, with their national and international communica- 
tion facilities including thousands of member firm main and 
branch offices which bring public orders to market, huge stock 
ticker systems, and teleregister, teletype, telephone, cable and 
radio nctw'orks, concentrate public orders on their respective 
trading floors and make close markets which effect fair prices. 

Bid and Otlet ^ — ^The public market for a particular stock issue 
is naturally divided between buyers and sellers. Among the po- 
tential buyers there is a wide range of judgment, depending upon 
individual knowledge of true worth, as to what they would be will- 
ing to spend for a single share of, for example, ABC common 
Slock. The range of individual judgment may run from as low 
and move upward fractionally to 9. In auction markets,^ the 
highest proposal to buy becomes the bid. In this case the bid is 
9 - Another range of judgment is expressed by sellers in amounts 
nf money that they want in return for a single share of ABC com- 
stock. The prices may range from a high of 14 and move 
<lowiiward fractionally to 10. Under the auction principle, the 
proposal to sell becomes the offer. In this case the offer 
is 10. We now have the double standard, the quotation, the bid 
offer or the market, as it is commonly called. The conccn- 
hatioa of public buy and sell orders at a singlCi focal point, the 


trading floor of the securities market trading ABC common shares, 
has resulted in a close market with a one point spread between 
the bid and offer. This price will be quoted on the trading floor, 
posted in brokerage company board rooms, reported over the 
communications systems and will appear in the public press. It 
does not mean that the bid or the offer will prevail in a sale, but 
that an order “at the market” will be executed at or within 9 
or 10 depending upon supply and demand. (J. J. Sn.) 

CLOSURE, the parliamentary term for the closing of debate 
according to a certain rule, even when certain members are 
anxious to continue the debate. In the U.S. “cloture” is a com* 
mon spelling. (See Parliament: Parliamentary Procedure.) 

CLOT, ANTOINE BARTH^LEICT (1793-1868), F^eadi 
physician, known as Clot Bey, was bom at Grenoble on Nov. 7, 
1793, and graduated in medicine and surgery at Montpellier. 
After practising for a time at Marseilles he was made chief sur« 
gcon to Mohammed Ali, viceroy of Egypt. At Abuzabel, near 
Cairo, he founded a hospital and schools for all branches of 
medical instruction, as well as for the study of the French 
language; and instituted the study of anatomy by means of dis- 
section. In 1836 he was appointed head of the medical administra- 
tion of the country. In 1849 he returned to Marseilles, though he 
revisited Egypt in 1856. He died at Marseilles on Aug. 28, 1868. 

CLOTAIRE (Chlothachar), name of four Frankish kings. 

Clotairk I. (d. 561) was one of the four sons of Clovis. On 
death of his father in 51 x he received as his share of the kingdom 
the town of Soissons, which he made his capital, the cities of 
Laon, Noyon, Cambrai and Maastricht, and the lower course of 
the Meuse. But he was very ambitious, and sought to extend his 
domain. He was the chief instigator of the murder of his brother 
Chlodomer’s children in 524, and his share of the spoils consisted 
of the cities of Tours and Poitiers. He took part in the various 
expeditions against Burgundy, and after the destruction of that 
kingdom in 534 obtained Grenoble, Die and some of the neigh- 
bouring cities. When Provence was ceded to the Franks by the 
Ostrogoths, he received the cities of Orange, Carpentras and Gap. 
In 531 he marched against the Thuringi with his brother 
Thcudcrich (Thierry) I., and in 542 with his brother Childebert 
against the Visigoths of Spain. On the death of his great-nephew 
Theodebald in 555, Clotaire annexed his territories; and on Childe- 
bert’s death in 558 he became king of all Gaul. He also ruled over 
the greater part of Germany, made expeditions into Saxony, and 
for some time exacted from the Saxons an annual tribute of 
500 cows. The end of his reign was troubled by internal dis^ 
sensions, his son Chram rising against him on several occasions. 
Following Chram into Brittany, where the rebel had taken refuge, 
Clotaire shut him up with his wife and children in a cottage, to 
which he set fire. Overwhelmed with remorse, he went to Tours 
to implore forgiveness at the tomb of St. Martin, an.d died shortly 
afterwards. 

Clotaire II. (d. 629) was the son of Chilperic I. On the 
assassination of his father in 584 he was still in his cradle. He was, 
however, recognized as king, thanks to the devotion of his mother 
Fredegond and the protection of his uncle Gontran, king of Bur- 
gundy. It was not until after the death of his cousin Childebert IL 
in 595 that Clotaire took any active part in affairs. He then en- 
deavoured to enlarge his estates at the expense of Childebert’s 
sons, Theodebert, king of Austrasia, and Theuderidb II., king of 
Burgundy; but after gaining a victory at Laffaux (597), he was 
defeated at Dormelles (600), and lost part of his kingdom. After 
the war between Theodebert and Theuderich and their death, the 
nobles of Austrasia and Burgundy appealed to Clotaire who, after 
putting Brunhilda to death, became master of the whole of the 
Frankirii kingdom (613). He was obliged, however, to make 
great concessions to the aristocracy to whom he owed ^ victory. 
By the constitution of Oct. x8, 614, he gave legal force to canons 
which had been voted some days previously by a council con- 
vened at Paris, but not without attempting to modify them by 
numerous restrictions. He extended the competence of the ecclesi- 
astical tribunals, suppressed unjust taxes and undertook to select 
the counts from the districts they had to administer. In 623 he 
made his son Dagobert king of the Austrasians, and gradually 
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subdued all the provinces that had formerly belonged to Childe- 
bert II. He also guaranteed a certain measure of independence 
to the nobles of Burgundy, giving them the option of having a 
special mayor of the palace, or of dispensing with that officer. 
These concessions procured him a reign of comparative tran- 
quillity. He died on Oct. i8, 639, and was buried at Paris in the 
church of St. Vincent, afterwards known as St. Germain des Pr6s. 

Clotaire III. (652-673) was a son of king Clovis II. In 657 
he became the nominal ruler of the three Frankish kingdoms, 
but was deprived of Austrasia in 663, retaining Neustria and 
Burgundy until his death. 

Clotaire IV. (d. 7x9) was king of Austrasia from 717 to 
719. (C. Pf.) 

CLOTH, any material woven of wool or hair, cotton, flax 
or vegetable fibre. In commercial usage, the word is particularly 
applied to a fabric made of wool. The word is Teutonic, though 
it does not appear in all the branches of the language. It appears 
in German as Kleid (Kliedung, clothing), and in Dutch as kleed. 
The ultimate origin is unknown; it may be connected with the 
root kU — ^meaning to stick, cling to, which, appears in “clay,” 
“cleave” and other words. The original meaning would be either 
that which clings to the body, or that which is pressed or “felted” 
together. The regular plural of “cloth” was “clothes,” which is 
now confined in meaning to articles of clothing, garments, in which 
sense the singular “cloth” is not now used. For that word, in its 
modern sense of material, the plural “cloths” is used. This form 
dates from the beginning of the 17th century, but the distinction 
in meaning between “cloths” and “clothes” is a 19th century one. 
A curious employment of the word is in the clerical profession, 
its members often being spoken of as belonging “to the cloth.” 
(See Wool; Cotton and the Cotton Industry; etc.) 

CLOTH FINISHING. In this article, the subject of finish- 
ing is treated under the two headings (i) Cotton and (2) Wool. 



Fig. 1. — IMPROVED SPRAV damping machine for the UNIFi 
ING OF COTTON, SILKS AND LINEN FABRICS 


Reference should also be made to the article Cotton and Cotton 
Industry, Section VI., Subsection D. 

COTTON 

The finishing of cotton fabrics was originally the final operation 
performed on the fabrics to make them ready for sale. In its 
modern significance, finishing comprises a large and diverse range 
of processes intended to produce in the fabric a desired appear- 
ance or feel; and the machines required for this purpose are 
correspondingly numerous and varied; finishing operations require 


plant for, to name some of the important processes, shearing, 
stretching, drying, damping, pressing, embossing, impregnating, 
covering and raising cotton cloths. 

Class^cation of finishes in relation to the many different kinds 
of cotton fabrics is difficult, because many of the processes are 
applicable to a wide range of cloths. They may 1 ^ considered 
under the following headings: — Grey goods, i.e., cloth direct from 
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Fig. 2. — ^THREE-BOWL FINISHING CALENDER ARRANGED TO GIVE A BRIGHT 
FINISH ON BOTH SIDES OR A GLAZED SURFACE ON ONE SIDE ONLY 

the loom; white goods, i,e,, cloth which has undergone a bleach- 
ing process; plain dyed goods — colours and black; printed goods; 
raised goods. 

The greater number of processes of finishing cotton goods are 
empirical in character; the underlying physical and chemical 
changes are not fully understood. A finish produced in one works 
may be impossible to reproduce in another works, although the 
same kind of plant and mixings are being used. Even in the same 
works, two apparently identical machines will give appreciably 
different results. This is not to say that finishing is a matter 
of chance; there are very wide differences between the various 
classes of finish which differences are definable in terms of plant 
and mixing. 

The following gives some idea of the finishing machines used 
for the different qualities set out above: — 

Grey GoocU,^These may be finished pure^ i.e., without any 
additional size or stiffening. After passing through a shearing 
machine or a combined moling and shearing machine, the cloth 
may be conditioned in a damping machine of the brush type or 
the spray type (fig. x) and afterwards calendered in a suitable 
calender, such as the three-bowl swissing calender (fig. 2) or a 
five or seven bowl calender arranged to give a bright finish on 
both sides of the cloth, or a friction calender giving a glazed 
surface on one side only. Grey goods which are stiffened before 
being calendered are passed through a range comprising a mangle 
and cylinder drying machine (fig. 3). The mangle may have 
two or three bowls, and the drying set may be horizontal or 
vertical. 

Coloured woven goods, i.e., woven from grey bleached and 
dyed yarns, may be treated in a manner similar to the grey, 
making u.se of the same kind of machinery. Both grey and 
coloured woven goods may be run through the clip-stretching 
machine with the object of recovering width, or straightening 
weft, or improving the feel by breaking down the hardness pro- 
duced in an earlier process, or lifting the figure of the original 
weave. 
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YThlte Goodt« — Here there are a very wide range of finishes 
requiring very extensive plant; for example 

(a) Pure finish (without stiffening) ; these may, or may not be 

calendered or beetled. 

(b) Finishes requiring impregnation of the cloth with the stiffen- 

ing mixture. 

(c) “Back-filling,” that is, the stiffening is applied to the back of 

the cloth only. 

White goods are generally passed through a water-mangle with 
the object of improving the appearance of the cloth, closing up 
the threads after the bleaching process, and preparing it for the 
filling mixture. After mangling, the cloth is dried on an ordinary 
cylinder machine (fig. 4) or for twills or figured goods, additional 
rollers or winces are added so that the face side does not come 
in contact with the cylinders. White goods are usually starched 
in conjunction with the drying machines, as for grey, coloured 
woven, dyed and printed goods. Various types of .starch mangles 
are used for this purpose; the two-bowl mangle; the two-bowl 
friction calender by which the filling can be forced into the cloth; 
the back-filling mangle. 

After starching or filling, the cloth is dried over a cylinder 
drj'ing machine, back-filled goods being dried over machines with 
the modification referred to which i)ermits of only one side of 
the cloth coming in contact with the metal. Or instead of cylinder- 
drying, the cloth may be dried on a hot-air stentering range. 
The starch mangle shewn in this illustration is not u.sual in this 
combination in white-finishing. By this method, any lost width 
may be recovered, the feel of the cloth is better, and an elastic 
finish may be produced by the jigging motion of the stenter, 
and any weft-distortion may be corrected. 

The further processes may involve the use of the damping 
machine (fig. i) and various calenders similar to those given 
for grey and coloured finishing and possibly the beetling machine. 
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FI6. 3. — HEAVY FINISHING RANGE WITH VERTICAL DRYING MACHINE 

Plain Dyed Goods^These also require a great variety of 
finishes,' but the range of machines used is not so great as in the 
‘Mse of white goods, for instance, back-filling and friction starch- 
Ji'g is rarely employed with dyed goods. Three and four bowl 
■'.Iter mangles are employed and a drying from these machines is 
kM iierally effected on drying cylinders. The stiffening of dyed 
^'i»ods is carried out on a two-bowl mangle and cylinder drying 
Jiia chine, or preferably on a hot-air stentering range, for example, 
ni.mgle cyliners and 90ft. stenter with hot-air drying. Damp- 
machines, stretching machines, breaking machines, calenders 


from three to seven bowls with and without friction may 
be required, for certain finishes; for producing window blinds 
beetles are required; Schreiner calenders for silky finishes and 
embossing calenders for book cloth.s, etc. 

Printed Goods* — ^These are finished on similar machines to 
those used for dyed goods. For ordinary stiffening or starching a 
range comprising a two-bowl starch mangle, followed by a 
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Fig. 4.— vertical drying machine on three pairs of uprights; 

FOR DRYING CLOTH AFTER MANGLING 


cylinder drying machine is employed, or a hot-air stentering range 
consisting of a two-bowl mangle, six-cylinder drying machine and 
90ft. stenter with hot-air drying. For muslins, voiles and goods 
requiring an elastic or batiste finish, the latter method is in- 
dispen.sable. 

Another method of stiffening known as back starching, differs 
from the ordinary method, in that the starch paste is applied to 
the back or unprinted side of the fabric by means of a brass roller 
partly imraensed in the starch box. The drying of back starched 
cloth is performed by passing the cloth over the drying cylinders 
of large diameter, say, from 5 to 7 feet, arranged in such a man- 
ner that the starched side does not come in contact with the heated 
cylinders. An ordinary drying machine can be employed, but in 
this case, precautions have to be taken by cooling the first cylin- 
ders to prevent the starched side adhering to the cylinders. A 
back starcher or universal starcher can be used in conjunction with 
a hot-air stenter instead of the u.sual cylinder drying machine. 
The additional machines which may be required for finishing 
printed goods are similar to those already mentioned, and include 
clip-stretchers, swissing and friction calenders, Schreiner calen- 
ders, beetles, as for dyed goods. 

Raised Goods. — In this class are included those cloths which 
are raised on one or both .sides, such as flannelettes. Similar ma- 
chines to those employed for dyed goods are used for the actual 
finishing, the stiffening being carried out on a mangle and dry- 
ing machine, or hot-air stentering range. The conditioning clip 
stenter is especially useful. 

Calenders are not usual, brushing and lustring machines being 
used instead. 

WOOLLEN GOODS 

The finishing of woollen goods requires in general plant and 
processes entirely different from those described in connection 
with cotton. The methods employed naturally vary with the 
nature of the fabric: for example, worsted fabrics (woven from 
yams produced from the longest staple fibre, and containing t^c 
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maximum of parallelism between the fibres) require in general a 
'^clearer” finish than woollen fabrics woven from yarns composed 
of interlaced fibres of all lengths, which lend themselves to milling 
and raising. In the former case, the characteristics of the fabric 
structure dependent upon the nature of the weave are largely 
retained, and even developed, while in the latter case the thready 
appearance of the loom state fabric often gives way to a felted 
effect in which the individual warp and weft threads are no longer 
discernible, the change being usually accompanied by an increase 
in density and a corresponding decrease in width and length of 
the fabric. In wool goods, ^'finishing” covers all the processes 
undergone by the fabric after leaving the loom. There are certain 
preliminary operations to which the piece is subjected before the 
finishing process proper, which are intended to correct weaving 
faults and yam defects. The pieces are “perched” over a bar or 
roller usually in a north light and examined by the eye and by 
hand feeling. “Knotting” consists in removing knots from warp 
or weft by first drawing these through to the back of the cloth, 
after which they are cut away. “Mending” or “darning” is the 
process of correcting defects such as holes and missing yam 
(short ends and picks) by inserting new threads correctly inter- 
laced in accordance with the weave structure. The finishing proc- 
esses proper divide themselves into the two groups of wet and 
dry operations. 

Wet Operations. — ^These include crabbing, scouring, milling, 
tentering and carbonizing. 

Crabbing, The object of this process is to “set” the fabric, 
i,€., to obviate the risk of distortion in subsequent processes. The 
piece is tightly wound in a stretched condition over a perforated 
roller, which allows steam or hot water or both to be forced 
through the piece. The combined effect of moisture and heat is 
to render the wool fibre plastic, and in this condition the internal 
strains in the fabric which might produce cockling in a subsequent 
wet i)rocess are released, and on cooling the fabric assumes a more 
or less permanent “set.” 

Scouring, This process is intended to remove grease and oil 
and mechanically adhering dirt from the wool goods. The deter- 
gents u.sed are either soaps or alkalis depending upon the amount 
and character of the oil present in the wool. Some fabrics arc 
conveniently scoured in the rope-form, while others — €,g., those 
liable to crease, are best scoured in the open width. 

Milling, This process makes use of a special property of the 
wove fibre of “felting.” The woollen cloth is impregnated with 
a solution of soap (more rarely of acid) and subjected to pre.ssure 
between rotating rollers in the milling machine, or by the action 
of fallcrs in the stilling stocks. As a result of this action, the fibres 
become matted or felted if the milling is carried far enough, the 
warp and weft threads appear to lose their identity, and the woven 
structure of the cloth is entirely hidden. The cloth often gains 
strength as a result of milling, while the density is increased at 
the expense of the width and length, the whole fabric being 
rendered more consistent. 

Tentering, After the scouring process, the pieces may be dried 
by first removing the excess of water by hydro-extracting or by 
passing through the wringer; and afterward subjecting to the 
drying action of warm air while stretched out between the lists 
or edges. In addition to drying the pieces, this operation straight- 
ens and “sets" the cloth. ' 

Carbonizing. Some kinds of wool fabrics, velours, may be 
produced from low quality wools containing vegetable matter. 
This impurity may be removed by soaking the fabric after scour- 
ing in a solution of sulphuric or other acid, drying, and raising to 
a temperature of about 100° C., when the vegetable matter is 
disintegrated and may be removed by a slight beating and air 
draught. 

Dry Operations. — ^These include raising, cutting, napping, 
blowing, brushing, steaming and pressing. 

Cutting, This operation formerly performed by hand with 
large shears is now carried out on a suitable machine. It consists 
in removing the pile of the fabric beyond a certain length, this 
length varying greatly with the class of fabric. For example, 
worsted cloths are cut close to the surface in order to enhance 


the effects of weave and colour. Woollen fabrics only receive as 
a rule a cutting sufficient to level up the projecting fibres. 

Blowing consists in subjecting the pieces wound in the open 
width on a perforated beam to the action of steam. There is 
some resemblance to the crabbing process already described, and 
the object is again to “set” the fabric permanently, though other 
advantages are also usually obtained, such as increase in the 
lustre of the fabric. 

Steaming differs from the blowing process in that the fabric 
is drawn from one roller to another over a box with perforated 
top from which steam issues. The object is to raise the fibre 
somewhat, and thus destroy any glaze, and to soften the feel or 
handle as a result of the conditioning effect of the steam, t.e., by 
the absorption of moisture. 

Raising. This is a mechanical operation in which fibres are 
lifted from the yarns in the cloth, or from the surface to pro- 
duce a pile or nap. The raising process was formerly effected by 
the use of teazles (Dipsacus fullonum) applied by hand; and 
teazles are still used, mounted on cyhnders and operated by 
power. In addition, cord-wire raising is largely practised; in 
this form a number of raising rollers are covered with cord cloth- 
ing, and revolve against the cloth which is made to pass over 
them by an independent motion. 

Pressing is an important operation in the finishing of wool 
goods; it may be carried out with the object of smoothing the 
surface of the fibre and imparting an appearance of uniformity, 
or by prolonged treatment the lustre of the fabric may be greatly 
increased. The fabric, charged with a sufficient amount of mois- 
ture, is subjected to the combined action of (usually) heat and 
hydraulic pressure. Three different systems are used, (1) the 
vertical hydraulic press, (2) the intermittent hydraulic press, 
(3) the rotary press. 

Shrinking. The tendency of wool garments to contract in wear 
is well known. The object of the shrinking process is to bring 
out this contraction in dimen.sions before the garment is made up. 
It is usually effected by thoroughly wetting the material, and 
redyeing it at a low temperature, after which a mild pressing treat- 
ment is applied to remove creases, etc. There are many names 
for varieties of this “shrunk finish”; perhaps the best known 
being “the London-shrunk finish.” 

Not all the above processes are utilized in finishing a particular 
cla.ss of wool fabric. Worsted cloths in the main undergo the 
scries of operations known as the clear-cut fini.sh. These cloths 
include fancy vestings and suitings, striped trouserings, costume 
cloths and dress fabrics, fancy worsteds, etc. A finishing routine 
for the latter involves knotting and mending, crabbing, scouring, 
tentering, brushing and steaming, cutting, blowing and pressing. 

Bibliocraphy. — ^J. D^pierre, TraiU RUmentaire des Apprets (1H87) ; 
£. Knecht, C. Rawson and L. Loewenthal, A Manual of Dyrinf^, 
2 vol., 2nd cd. (1910) ; R. Beaumont, The Finishing of Textile Fabrics, 
2nd ed. (1926) ; P. Hecrmann, Technologic der Textilvrredelims 
(1921) ; A. J. Hall, Textile Bleaching, Dyeing, Printing and Finishing 
Machinery (1926) ; P. Bean and W. McCleary, The Chemistry and 
Practice of Finishing (1926) ; J. Schofield and J^.C. Schofield, Cloth 
Finishing, Woollen and Worsted (1927); S. R. Trotman and E. L. 
Thorp, The Principles of Bleaching and Finishing of Cotto^ 

CLOTHIER, a manufacturer of cloth, or a dealer who sells 
either the cloth or made-up clothing. In the United States the 
word formerly applied only to those who dressed or fulled cloth 
during the process of manufacture, but now it is used in the 
general sense, as above. 

CLOTHIERS, WHOLESALE. The term wholesale 
clothiers is applied to the makers and distributors of ready-to- 
wear or macUne-made woollen and other types of outer cloth- 
ing for men and women, comprising suits and overcoats for men, 
costumes, dresses, skirts, and coats for women. The industry 
forms the more important of the two divisions — ^wholesale and 
made-to-order— of the tailoring, or clothing trades. 

The name “clothier” signified in the days of handloom weavinp, 
the master clothmaker or producer, but with the advent of int* 
power loom that designation gradually became changed to “manu- 
facturer,” prefixed generally with a qualifying name indicative 0^ 
the class of fabric made, such as “cloth,” “woollen,” or “worsted. 
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Some makers, however, prefer to style themselves manufacturing 
clothiers. In America, the cloth dresser (finisher), or fuller was 
formerly termed a clothier. 

CLOTHING MANUFACTURE. The application of the 
sewing machine to tailoring made the production of ready-made 
clothing possible in bulk. The early demand for ready-made cloth- 
ing may be traced to the older seaport towns, where such clothing 
was often required at short notice by persons returning from long 
voyages. The foundations of the wholesale clothing industry, how- 
ever, may be said to rest first^ on the invention of the sewing 
machine; and second, upon the introduction of cheap (shoddy) 
cloth made from pulled-up rags, from which material machine- 
made clothing, produced in bulk, was originally made. The use of 
shoddy has practically disappeared, however, and the finest grades 
of cloth are quite generally used by the best manufacturers of 
ready-made clothing, who are also in a position to employ highly 
qualified designers. 

Thimmonier’s Sewing Maehine^Ready-made clothing was 
first made in Paris by a tailor named Thimmonier, who invented 
the first sewing machine in 1830, and applied it with considerable 
success to the production of army clothing until 1841, when his 
factory was destroyed during a machinery riot. Thimmonier after- 
ward went to England with an improved machine which he 
patented in 1848. This, however, met with no success, and it was 
not until 1851, w'hen the American invention of Isaac Merritt 
Singer was introduced into England, that the industrial potentiali- 
ties of the sewing machine were realized. 

The quicker output obtained by mechanical sewing necessitated 
an increase in the speed of pattern cutting, and i860 saw the in- 
vention of the cloth-cutting band knife (based on the principle 
of the band .saw ), which solved the problem of supplying material 
10 keep pace with the work of the sewing machine. This machine 
was made in Leeds by Greenwood and Bailey at the suggestion of 
John Barran, a native of London who had settled in Leeds some 
years previously, where he had commenced the wholesale clothing 
industry in 1855. The modern machine has a knife velocity of 
7,000 ft. per minute, and can cut 50 thicknesses of cloth at once. 
V more modern style of machine still is a portable knife cutter 
worked by electricity. 

Other inventions, mostly in connection with sewing, followed in 
rapid .succession; and .sewing by hand for joining mo.st parts of 
.1 garment was almost entirely superseded by machines devised for 
•>uch special purpo.ses as felling (i.c., turning over the edges of the 
I loth and then sewing in order to prevent fraying), .sleeving, but- 
t(»nhole making and button stitching. A machine for marking 
•ilic outlines of the patterns to prepare them for cutting, and 
machines for pres.sing as.sisted further to reduce handwork to a 
minimum; and the transition from operating the sewing machines 
liy hand or foot to power driving contributed to greatly increased 
output and cheaper production. 

Division of Labour. — ^'fhe modem factory system is highly 
Mitionalizcd, and its production and output depend upon an 
•■xtraordinary degree of subdivision of labour; so much so, that 
a coat, in making, may pass through the hands of as many as 
persons. Subdivision of labour reduces the cost of production 
h\- causing the simpler processes to be effected by the unskilled 
i.iliour of young persons, and utilizing skilled labour only for the 
Ji'.ore complicated work. 

The system originates with the designing and production of 
iht‘ i)atterns in the various standard sizes by the head pattern or 
slock cutter, who is responsible for keeping in touch with move- 
i^icnts in fashion and style. The separate paper pieces com- 
prising a pattern for ^ garment or suit arc then formed into what 
i'' termed 'a “lay” by fitting them as closely together as possible 
I interlocking them after the manner of a jigsaw puzzle), so that 
ill cutting out the cloth there will be a minimum of waste; the 
^•iw ration being termed “lay-getting.” The outlines of the lay are 
ihaiked on a large piece of tough paper or linen corresponding in 
''■nlth to the cloth, and then these arc perforated by a machine 
called a “process-marker,” thus forming the pattern or lay from 
"hich the garments are cut in bulk. To prepare the cloth for 
mechanical cutting, it is automatically folded in the number of 


lengths required by the “laying-up” machine; the lay is placed 
on the top fold, and specially prepared powdered chalk is rubbed 
through the perforations to indicate the lines to be followed by the 
knife. 

After cutting, the pieces for each individual garment are sorted 
out and numbered, tied into bundles with their necessary trim- 
mings, which have been prepared in a similar manner to that just 
described, and passed forward to the factory for making up. 
There, the various parts are sewn and gradually assembled into 
the complete garment — this being a combination of hand and ma- 
chine work by trimmers, finishers, machinists (who work the spe- 
cialized sewing machines) and prcs.sers. 

The industry vras built up in Great Britain very largely by the 
exploitation of alien Jewish labour, and in fact, the origin of the 
subdivisional system of work was the outcome of the necessity for 
finding employment for the great influx of Ru.ssian Jews to London. 
These unfortunate people usually carried on their occupation at 
home, and by reason of their poverty and con.sequent low standard 
of living worked for very low rates of payment. This quickly re- 
sulted in the “sweated labour” conditions exposed by Charles 
Kingsley and other social reformers. In 1909, when the flrst Trade 
Board act was passed, ready-made and wholesale bespoke tailor- 
ing was classed among the four industries having “rates of wages 
exceptionally low as compared with those in other employments.” 
The Tailoring Trade board was established under this act in the 
following year with powers to determine the minimum rates of 
wages in all branches of the tailoring trades, and in 1920 two sepa- 
rate boards were constituted — one to deal with the ready-made 
and wholesale section, and the other to control the retail section 
of the industry. 

Location of Industry. — ^Though London was the original 
home of the British ready-made clothing trade. Leeds is now the 
chief seat of the industry, and wholesale clothing forms the leading 
trade in the city. There is a difference, too, in the conduct of the 
industry in the two centres; in Leeds it is almost entirely confined 
to work in the factory; in London, outworking persists to a large 
extent. Leeds wa.s the first provincial town (in 1855) to engage 
in the industry, and no doubt owes its present leading position 
largely to its advantageous geographical situation in the centre of 
the West Riding of Yorkshire woollen and worsted cloth manu- 
facturing area, which supplies it with all classes of fabrics from 
the lowest to the highest in quality. The manufacture of clothing 
is also carried on in the Huddersfield and Hebden Bridge districts, 
Liverpool and Manchester, Bristol, Colchester, and Leicester; and 
in Scotland, Glasgow is an important centre. 

It may be noted that though ready-made clothing was identified 
formerly with inferior materials only, this is no longer the case, 
and there is now a large and increasing demand for ready-for- 
service garments of high class workmanship, made of the finest 
quality materials. 

With regard to markets, it is generally considered that about 
two-thirds of the yearly British output is absorbed at home, and 
the remainder goes principally to the British colonies, though the 
United States is a considerable customer for the best class of 
British goods in spite of its own high standing in the industry. 

(A. Y.) 

United StateiL — Clothing manufacture in the United States has 
passed out of the hands of the merchant tailor and is conducted 
in modem plants equipped with labour-saving machinery. The 
United States is the home of ready-made clothing. It has been 
estimated that between 80% and 90% of the men’s clothing made 
in the United States is of the ready-to-wear type. Half of this 
clothing is produced in the centres of population. As a result of 
the fact that people are buying cheaper clothing, cotton and other 
fabrics are being used in great amount. 

In New York city, the most important clothing market, the 
greater part of the clothing is produced under the contract system. 
The manufacturer cuts up the cloth into the various patterns he 
desires and this cloth is sent to a contractor for fabrication into 
garments. This system partly accounts for the large number of 
clothing firms in New York city, for it enables a person to enter 
the business with comparatively small capital. In the other cloth- 
ing centres most of the clothing manufacturers maintain their 
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own factories. 

The success of mass production in the clothing industry in the 
United States that has developed since the 20th century began, 
rests upon (i) scientific pattern construction; (2) highly efficient 
labour-saving machinery; (3) effective factory arrangement; (4) 
high division of labour; (5) economies effected in the purchase and 
fabrication of materials on a large scale, and (6) standardization 
of styles. The industry did not make any great progress until 
scienlihe investigations of average proportions of the human body 
yielded sufficient information on which to base the present art of 
clothing designing. Experience has disclosed that normal propor- 
tions and variations therefrom are fairly constant in any group 
of 100 men. and consequently, clothing manufacturers make their 
garments in assortments complying with such experience. A re- 
tail store stocking 1,000 suits might, for example, have the follow- 
ing assortment; 54-3% regular; 31.3% short; 4.7% long; 5.6% 
stout; 4.1% short stout. The sizes would range from 35 to 50 
(chest) with 37, 38, 39, 40, 42, and 44 making the bulk. Ail 
stores do not carry, nor do all factories make assortments as com- 
plete as above. However, the more complete the range of sizes, 
the less alterations, or busheling, must be made. These bushcling 
operations are standardized, and because of the high development 
of the art of making ready-to-wear clothing in the United States, 
changes are usually slight. 

In making a new model sport coat or overcoat, the designer 
visualizes the style he wishes to create and drafts a pattern, usually 
size 36 or 38. This pattern is used to derive a complete set of 
patterns for all required sizes, including regulars, shorts, longs, 
stouts, etc. The work of translating the basic pattern into other 
sizes is called pattern grading. In many U.S. factories the de- 
signer not only designs the models, but he also supervises the gen- 
eral production of the garment in the factory. Many manufac- 
turers do not have designers and they, as well as many designers 
themselves, are often guilty of pirating competitors’ patterns. 
Certain pattern houses supply patterns to the manufacturer with- 
out need of either pirating or a designer. 

There are two methods of shrinking or sponging cloth in use. 
London or cold-water shrinking is the best and most expensive. 
Steam or machine shrinking is cheapest and most widely used. 

In processing, the cloth is first shrunk and dried. It is then laid out 
on cutting table.s in lays from a few thicknesses of cloth to a.s high as 
50 or 60 in the case of work clothing; modern machines do this at 
high speed. The cardboard, fibreboard, or bra.s.s bound patterns arc 
laid on the cloth in such a manner as to conserve every pos.siblc inch 
of cloth. After the outlines of the patterns arc chalked on the top 
layer of the lay by a marker the outlines are cut by electric cutting 
machines. These machines are of two types ; the one having a revolving 
disk cutter and the other having a vertical blade moving up and down ; 
automatic knife shariieners can be obtained. Some manufacturers still 
cut by hand knife, others by powerful dies. 

Most cutting rooms are located on the top floor of the factory so 
that the cloth after cutting can pass through the assembly departments 
to the stock room by means of gravity or other conveyors. There are 
several systems of production; the bundle, the modified bundle, and 
the straijffit line. Each has its strengths and weaknes.scs. Newc.st is 
the straight-line sy.stcm which applies the automobile assembly line 
theory of production. This is used particularly on pants and shirts. 
The garment is started at one end and handed on down the line, each 
operator pcHorms his or her one .special operation and it comes from 
the line as a complete unit. In this way lost motion is minimized and 
a high efficiency Is maintained. Different types of straight lines are 
used— some arc “Y” shapc'd, others arc “V” shaped. Kegardlcss of the 
system of production u.scd, modern factories are highly departmen- 
talized and divi.sion of labour is carried out to a high degree. Each 
operator performs but one task on a garment, thereby gaining unusual 
proficiency. In the making of some pockets, for example, there are 13 
different operations, each one of which is performed by a single in- 
dividual. One hundred persons may work on a .sport coat. Not only 
does an operator do more work under this system, hut because of the 
skill he develops, he docs better work. This high division of labour also 
permits the use of workers possessing ordinary intelligence. A large 
percentage of the clothing factories in the United States operate on a 
piecework basis; Le., a unit price is fixed for each operation on a 
garment. Some factoric.s use a task system, which approximates a 
piecework system. Still others use a set system, which is a modified 
form of subcontracting to groups of workers. 

Much labour-saving machinery for the clothing industry has been 
perfected in the United States, by means of which the various operations 
are .speeded up and the unit costs reduced. Dozens of improved types 
uf sewing machines have been introduced which are instrumental in 
reducing costs. Two-needle and four-needle machines are common. 


The speed of some of these new machines is amazing: literally thousands 
of stitches per minute. The late models of buttonhole machines cut 
the cloth, sew and tack the buttonhole in a fraction of a minute. Even 
buttons are sewed on by machine. Safety tables keep all movable 
parts of the machine-s, except the needles, enclosed. Needles arc pro- 
tected by needle guards in many plants. New blind-stitch machines 
which render the stitching invisible and are adaptable to almost all 
types and weights of fabrics have been perfected. There is also a 
machine that simulates exactly a hand stitch. One of the outstanding 
developments in labour-saving machinery is the steam pre.ssing machine. 
The machine in use is made in a variety of models having bucks shat)ed 
to fit various parts of the garment ; it has materially lowered clothing 
pressing costs. An automatic pressing machine used more extensively 
outside the United States, though made there, requires only finger 
control. There are many other automatic compressed air machines for 
varied operations ; especially for shirts. (C. Le. ; H. Stm.) 

CLOTILDA, SAINT (d. 544), daughter of the Burgundian 
king Chilperic, and wife of Clovis, king of the Franks. On the 
death of Gundioc, king of the Burgundians, in 473, hi.s sons 
Gundobald, Godegesil and Chilperic divided his heritage. At Lyons 
an epitaph has been discovered of a Burgundian queen who died 
in 506 and was most probably the mother of Clotilda. Clotilda 
was brought up in the orthodox faith. Her uncle Gundobald was 
asked for her hand in marriage by the Frankish king Clovis, who 
had just conquered northern Gaul, and the marriage was celebrated 
about 493. On this event many romantic stories, all more or le.ss 
embroidered, are to be found in the works of Gregory of Tours 
and the chronicler Fredegarius, and in the Liber historiae Fran^ 
corum, Clotilda did not rest until her husband had abjured pagan- 
ism and embraced the orthodox Christian faith (496). With him 
.she built at Paris the church of the Holy Apostles, afterward 
known as Ste. Genevieve. After the death of Clovis in 511 she 
retired to the abbey of St. Martin at Tours. In 523 she incited 
her sons against her uncle Gundobald and provoked the Burgun- 
dian war. In the following year she tried in vain to protect the 
rights of her grandsons, the children of Clodomcr, against the 
claims of her sons Childeberl 1 and Clotaire 1 , and was equally un- 
successful in her efforts to prevent the civil discords between her 
children. She died in 544, and was buried at her husband’s side in 
the church of the Holy Apostles. 

There is a mediocre Life in Mon. Germ. Hist,: Script, rer. Merov., 
vol. ii. See also G. Kurth, Sainte Clotilde, 2nd ed. (1897)- Pr-) 

CLOUD, an aggregation of minute water droplets or ice parti- 
cles drifting in the air at some height above the earth. 

CLASSIFICATION 

Although it is reasonable to suppose that the shapes and general 
appearance of clouds must have been a matter of interest and 
speculation from earliest times, no lasting contribution to the de- 
velopment of a .scientific cloud classification was made until 1805. 
when Luke Howard published his classical paper entitled “On the 
Modifications of Clouds.” The Latin terms which Howard 
adopted were applied with such excellent judgment that his sys- 
tem later became the internationally accepted basis of cloud classi- 
fication. 

For more than 50 years following the appearance of Howard’s 
treatise little progress in the study of clouds was achieved. It 
was not until 1874, the year of the first International Meteorologi- 
cal congress, that important new efforts were initiated in this field. 
During the succeeding 20 years constructive proposals were ad- 
vanced in many countries by a large number of workers whose 
combined efforts led in 1896 to publication of the Jnternationot 
Cloud Atlas, 

During the period of World War I and the years immediately 
following, interest in cloud forms and their prognostic signifi- 
cance was further stimulated by the development of aviation, ana 
the preparation of a new and much more extensive cloud atlai> 
was undertaken. The result was the International Atlas of C lout^ 
and States of the Sky (Paris, 1932), which specifies that clouds 
are divided into four families, as follows: (i) high clouds, (-* 
middle clouds, (3) low clouds and (4) clouds with vertical develop- 
ment. Each family is divided into genera, of which there are ten in 
all. Most of the genera are subdivided into species, while >pccic^ 
in turn are subdivided into varieties. The atlas lists 20 species 




STEPS IN THE HAND^TAILORING OF MEN’S CLOTHING 


1. Cuttinp the cloth by hand, one garment at a time, along llnai marked 

with chalk 

2. Stitching the padding of a coat front 

3. Baiting a laok coat. So many thickneiiei of material go Into a garment 

of thli type that careful baiting ii neoeiiary to aiiure that the final 


•titohing anohori each place firmly In iti proper place 

4. Hand-ititching the Interlining of a coat lapel 

5. Making a buttonhole by hand 
4. A partly finlihed lack coat 



CLOUD 


Plate I 
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CLOUD FORMS 

Top left: CIrru* fllosuB, detached clouds of delicate and fibrous appearance. Centre right: Cirrus nothus. dense cirrus streaming out from a cumulo 
without shading, white in colour and characteriied by more or less straight nimbus cloud and composed of the remains of the frozen upper parts of 
filaments that cloud 

Top right: Cirrus uncinus, detached clouds of delicate and fibrous appear. Bottom left: Cirro-stratui. nebulosus, a uniform, whitish, misty veil which 
ance. without shading, white in colour and shaped like a comma, with does not blur the outlines of the sun or moon and usually oives riM m 
the upper parts ending In little tufts or points halos ^ ^ 

Centre left: Cirrus densus. detached clouds of fibrous appearance, gen- Bottom right: Cirro-stratus fllosus. a white fibrous veil. In which more or 

orally white In colour but sometimes with such thickness that they su- less definite strands are apparent. It often resembles a sheet of cirrus 
perficially resemble middle or low clouds densus. from which It may actually originate 
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CLOUD FORMS 

Top hit: CIrro-oumului, a layer or patch composed of small white flakes Centre right: Alto-oumulus-cumulogenltus, a layer formed by the spread- 
er small globular masses, without shadows, which are here arranged In ing out of the tops of cumulus clouds, and In the first stages of develop- 
groups and associated with tufted cirrus fntni having the appearance of alto-cumulus-opacus 

Top right: Alto-cumulus-tronslucldus, a layer (or patches) composed of Bottom left: Alto-cumulus-lenticularis, small Isolated patches, with or 
slightly flattened globular masses, with or without shading. The ele- without shading, and roughly in the shape of a double convex lens 
ments are here morn or less regularly arranged and are distinct from Bottom right: Alto-cumulus-castellatus, cloud masses with more or less 
each other. Blue sky shows through the interstices vertical development, here visible in the upper part of the picture, ih® 

Centre hit: Alto-cumulus-opacus, a continuous layer consisting of dark elements are generally arranged In a lino and rest on a common horlioniai 

and more or less irregular elements which, though opaque, stand out in base, thus giving the cloud a crenellated appearance 
real relief on the lower surface of the cloud sheet 
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h* ‘ "breut veil, grayiih in 

l^lok cirro-itratui but doai not produce halo phenomena- the sun or 
moon shines faintly, as though through ground glass 

*" ">>«>«» veil, pray or bluish In 

romoM “ '• »»fl«ble. but generally It Is dense enough to hide 
completely the sun or moon 

■ layer (or patches) composed 
01 globular masses or rolls which are soft and prayp with darker parts. 


The^lnterstloes between the cloud element, parmlt the passage .f 

Cojifre right: Strato-cumulus*opacus. a thick lav«r pn>ai> « 
sheet of large dark ro'Is or rounded masses 

defined, but they stand out In relief #r«m Ii clearly 

Bottom Mt! Strato-oumulus-vasparaMs'flat *alonM*ltn“^“* 

oloud which are often seen to form ,^' .0* * ^ 

Bottom right: Strato-cumulus*undulatus a riAfiM dawt i 
iTge. lumpy roll, which cover the wpoll , !,» «- .« In" ^ 

mctlon only. Often called roll cUrTlu, '' 
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BY COURltSY or THE UNITED STATES WEATHER BUREAU 

CLOUD FORMS 

Top left: Strato-cumului-mammatui, a layer composed of dense globular and having a distended and swollen appearance. The upper surfaces are 

masses whose lower surfaces form a series of pouches or festoons dome shaped and exhibit caullflowerllke protuberances 

Top right: Stratus, a low uniform layer of cloud, resembling fog but not Hottom left: Cumuio-nlmbus-capiliatus, heavy masses of cloud with great 
resting on the ground vertical development, from which showers faii; the upper parts have a 

Centre left: Cumulus humills, clouds with verticai doveiopment but with fibrous structure and generaiiy spread out In the shape of an anvil 

a tendency toward flattening of the dome-shaped tops. They are gen- Bottom right: Cumulo-nimbus-calvus, heavy masses of cloud with great 
erally seen in fine weather vertical development, from which showers fali but which are not char* 

Centre right: Cumulus congestus, thick clouds with vertical development actor i/ed by any pronounced fibrous structure In the upper parts 
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many *0? daKSoT(!u?oiId*foms S bJ ^ ^ ^ tempeiatute, the «m^ 

intcrMUonal agreement is outlined below: ^ I«essuTe. If, for any reason, a body of cloudless 

WT becomes cooled below the temperature corresponding to that 

^ “• em\m% pressure of water vapour represenU the 

a. Cirrocumulua manmim pennissible value, condensation and cloud formation 

3. Cirrostratus initiated. The temperature at which the maximum permissi- 

B. Mid^c clouds (mean upper levd 6,000 m. [iq,68s ft. 3 . mean lower vapour pressure matches the existing vapour pressure is known 
level 2,000 m. 16,562 ft.l) a uj, mean lower as the dew point. ( 5 c 6 Dew.) 


4. Altocumulus 

5. Altostratus 

C. Uw clouds (mean uppa levd 2,000 m. I6,s6a ft J, mean lower 
level close to the ground) 

6. Stratocumulus 

7. Stratus 

8. Nimbostratus ^ 

D. (Clouds with vertical development (mean upper levd tha t of 
the arrus, mean lower level 500 m. [1,640 ft.]) 

9. Cumulus 

xo. Cumulonimbus 


Althouidt laboratory experiments have shown that condensation 
does not necessarily occur in perfectly pure air that has been 
cooled below the dew point, the atmosphere contains a variety of 
impuriries which facilitate the change from vapour to liquid. 
These impurities may be divided into two groups: (i) tiny parti- 
cles of simple solids, such as dust and smoke; and (2) submicro- 
scopically small particles of certain hygroscopic substances, 
notably sea salts, sulphuric acid and nitrous acid. The hrst group 
appears to be relatively unimportant in the promotion of con- 


The definitions and descriptions of the ten cloud genera given 
in the International Atlas may be summarized as follows: 

1. Cirrus (Ci)« — ^Detached clouds of delicate and fibrous ap- 
pearance, without shading, generally white in colour, often of a 
silky appearance. Cirrus manifests itself in various forms such 
as isolated tufts, lines drawn across a blue sky, branching feather- 
like plumes, curved lines ending in tufts, etc.; it often is arranged 
in bands, which, because of the effect of perspective, converge 
to a point on the horizon. 

2. Cirrocumulus (Cc). — layer or patch compo.sed of small 
white flakes or of very small globular masses, without shading, 
which are arranged in groups or lines, or in ripples resembling 
those of the sand on the .seashore. 

3. Cirrostratus (Cs)- — thin w'hitish veil which does not blur 
the outlines of the .sun or moon but produces halos. Some- 
times it is quite diffuse and merely gives the sky a milky look; 
sometimes it more or less distinctly shows a fibrous structure. 

4. Altocumulus (Ac). — layer (or patches) composed of 
slightly flattened globular masses, the smallest elements being 
fairly narrow and thin, with or without shading. I’hese elements 
are arranged in groups, lines or waves, following one or two direc- 
tions and are sometimes so close together that their edges join. 

5. Altostratus (As). — \ striated or fibrous veil, more or less 
gray or bluish in colour. Sometimes this cloud is like dense cir- 
rostratus, but without halo phenomena; the sun or moon shows 
dinlly, as though through ground glass. At other times it is very 
thick and dark, and may even completely hide the sun or moon. 

6. Stratocumulus (Sc).— A layer (or patches) composed of 
globular masses which arc soft and gray, with darker parts. These 
elements, the smallest of which are fairly broad, are arranged in 
groups, lines, or in waves aligned in one or two directions. Often 
the rolls are .so close that their edges join; when they cover the 
whole sky, they have a wavy appearance. 

7 . Stratus (St)^A low uniform layer of cloud, resembling 
fog but not resting on the ground. 

8. Nimbostratus (Ns)^A low amorphous layer, rainy in ap- 
pearance, dark gray in colour, nearly uniform in texture and feebly 
illuminated, seemingly from inside. It usually, but not neces- 
sarily, yields precipitation. 

9. Cumulus (Cu)v — Thick clouds with vertical development, 
the upper surfaces of which are dome shaped and exhibit pro- 
tuberances while the bases are nearly horizontal. 

10. Cumulonimbus (Cb)« — Heavy masses of cloud, with great 
vertical development, whose summits rise like mountains or low- 
t‘r.s, the upper parts having a fibrous texture and often spreading 


densation, whereas particles of the second group serve as nuclei 
around which cloud droplets grow readily whenever the tempera* 
lure of the air becomes lower than the dew point. 

The manner in which ice-crystal clouds (f.e., clouds of the cirrus 
family) are created is not well understood. Ice crystals may be 
produced in the atmosphere either by the freezing of liquid water 
or by the direct transition of water from the vapour state to the 
solid state. (The latter process is termed sublimation.) How- 
ever, it is known that ice crystals will not form directly from 
water vapour unless the temperature is lower than about 20 F. 
Even at temperatures well below' 0° F. liquid droplets are formed 
more commonly than ice crystals. Therefore, it is believed that 
cirrus clouds arise mainly from the freezing of liquid water pre- 
viously produced by the process of condensation. Laboratory 
experiments have given evidence that at low temperatures solid, 
rather than hygroscopic, particles serve as nuclei for condensation. 

As already stated, condensation depends upon a reduction of the 
air temperature to a value lower than the dew point. Such re- 
duction may be brought about in the following ways: (i) loss of 
heat by conduction; (2) loss of heat by radiation;, (3) adiabatic 
cooling of air by reduction of pressure because of ascent. The 
first two processes, although important in the formation of fog, 
play comparatively insignificant roles in respect to cloud forma- 
tion. Adiabatic cooling of ascending air is the basic cause of 
almost all clouds ; the nature of the ascending motion determines 
the character of the clouds. 

There are four general classes of upward motion: (z) vertical 
currents of small dimen.sions and irregular structure superimposed 
on the horizontal flow of air; (2) large-scale convection currents; 
(3) upward currents induced by orographic obstacles in the path 
of the wind; (4) more or less uniform ascent of air over wide 
areas resulting from special dynamical conditions in the atmos- 
phere. The first of these classes of motion yields stratus and a 
few varieties of stratocumulus. The second class produces the 
clouds that are distinguished by their marked vertical develop- 
ment (I'.e., cumulus and cumulonimbus, from which certain forms 
of high clouds and middle clouds, notably cirrus nothus and alto- 
cumulus cumulogcnitus, as well as most types of stratocumulus, 
are derived). The third cia.ss typically gives rise to stratus or to 
altocumulus lenticularis, but complications are often introduced 
by the fact, that such currents will accentuate any pre-existing 
tendency toward large-scale convection, with the result that clouds 
having considerable vertical development may be generated by this 
type of upward motion. As for the uniform ascent of air over 
large areas, special importance must be attached to this fourth 
class of motion, because it leads to the formation of the un- 


nut in .tiie shape of an anvil. 


broken sheets of cirrostratus, altocumulus and altostratus which 


PHYSICS OF CLOUDS 


ordinarily precede bad weather. 

The principal process that brings about the disappearance of 


Almost all types of clouds result from the process of conden- 
i^’ilion, during which some of the water vapour present in the air 
I h.anges to liquid water in the form of minute drops. (The aver- 
'•«e diameter of the droplets composing a cloud is of the order of 
iiiagnitude of .001 in.) Condensation depends upon the fact that 
•or a given temperature there is a maximum pressure that can be 


enlisting clouds is exactly the reverse of that to which they owe 
their formation. An increase in the temiHirature of the air to a 
value above the dew point initiates vaporization and causes some 
or all of the water droplets or ice particles composing the clouds 
to vanish. The ways in which a body of air may have its tempera- 
ture raised are the following: (i) gain of heat by conduction, (a) 
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gain of heat by radiation, (3) adiabatic wanning of air by increase 
of pressure because of descent. Of these, adiabatic wanning of 
descending air is the most effective mechanism by which clouds 
are evaporated. 

The circumstances in which air descends may be grouped into 
three classifications: (i) there is localized descending motion of 
air whenever large-scale convection is taking place, which accounts 
for the fact that cumulus clouds are separated by clear spaces; 
(2) descent of air occurs in the lee of orographic obstacles and, 
in general, over sloping terrain when the wind blows in a down- 
hill direction; (3) a slow, uniform and widespread sinking of air 
develops under certain dynamical conditions; this may give cloud- 
less skies over a large area. (G. £s.) 

MEASUREMENT OF CLOUD HEIGHT 

A knowledge of the height of the clouds is obviously of much 
importance to pure meteorology and also is an aid to flying. For 
the latter purpose it is especially important to know the height of 
the lower surface or base of the cloud. In the United States and 
Canada the term “ceiling” is used to denote the height of the base 
of the lowest clouds present in quantity on any occasion. “Ceiling 
zero” is reported when the ceiling is 50 ft. or less; “ceiling un- 
limited” is reported when either no broken or overcast layer is 
observed, or the base of the lowest reported broken or overcast 
layer is higher than 9,750 ft. above ground. 

Modem techniques for measuring the base of clouds employ 
such devices as ceiling balloons, ceiling light projectors, ccilome- 
ters and very short wave length (1 cm.) radar, in addition, cloud 
heights have been estimated by triangulation methods, by optical 
range finders, by intersections of clouds with hills or mountains, 
and by application of the dew point formula. In the latter method, 
when the air is thoroughly mixed as far as the base of the cloud, 
the height of the condensation level may be calculated from the 
surface temperature 0 and the dew point temperature O4 {see 
Humidity, Atmospheric) by the formula 

<Z^ 22 Q ($^0d) ft. (0 and 0d in ®F.) 

The cloud base is usually too to 200 ft. higher than the condensa- 
tion level, but large errors can occur in such estimates. 

In the ceiling balloon method, a small neoprene balloon coloured 
red or purple for good contrast and weighing about 10 g. is in- 
flated with helium to a free lift of 45 g. and relea.sed. With this 
lifting power, the balloon has an average ascensional rate of about 
400 ft. per minute. The height of the cloud can now be computed 
by noting the time required for the balloon to enter the base of 
the cloud. The accuracy of the method is limited by the accuracy 
of the assumed ascensional rate. Unfortunately, the rate be- 
comes very erratic when the clouds are scattered or broken be- 
cause of the presence of vertical air currents. 

For nighttime observations a light (flashlight and battery) can 
be attached to the ceiling balloon. However, a much more ac- 
curate and convenient method is available for ceiling measure- 
ments during the hours of darkness through the use of the ceil- 
ing light projector. In this device a small searchlight projects a 
narrow beam of light, of less than 3^ spread, vertically upward to 
the base of the cloud. An observer located 500 to 1,000 ft. from 
the projection sights on the spot of light on the lower surface of the 
cloud and measures the vertical angle, h, to the spot. If L is the 
base line distance from observer to projector, then the height of 
the cloud base is 

E— L tan h 

The accuracy of this method is adequate for airways’ purposes, 
being limited chiefly by the uniformity of the underside of the 
cloud and by the accuracy with which the vertical angle can lie 
measured. With a 500-ft. base line, an uncertainty of 2® in angle 
will give an error of about 240 ft. for a cloud height of 2,000 h. 
Under ideal conditions cloud heights up to 15,000 ft. have been 
determined to an accuracy of about 2.500 ft. 

In daylight the spot from the cloud searchlight is, of course, 
entirely invi.sible against the sky, which may be about 1,000,000 
times as bright as the spot. This difiiculty has been resolved by 


using a light, modulated to a known frequency, and observing the 
spot by means of a special telescope which kusis a photoelectric 
cell at the focus of a large lens. Electrical filters used in conjunc- 
tion with the photoelectric cell reject all signals except those of 
the modulating frequency. These electrical signals are then ampli- 
fied sufficiently to operate a standard electrical meter. This de- 
vice, known as the ceilometer, can measure cloud heights to 10,- 
000 ft. during the daytime and about 20,000 ft. at night. It is 
widely employed not only at civilian air terminals but by the 
various military services. 

Another possibility, still somewhat experimental in the early 
TQ50S, is to project a short pulse of light and measure the time 
required for it to return to the point of observation. Light pulses 
of about one-microsecond (one millionth of a second) duration 
are produced by a high-voltage spark placed at the focus of a good 
quality 36-inrh Cassegrain mirror. The light pulse reflected from 
a cloud deck is then received by a second mirror which focuses 
the light on a. photocell. Since light travels about 982 ft. per 
microsecond (186,000 mi. per second), it is necessary to measure 
accurately time intervals of a few microseconds. As a result of 
advances during World War II, time intervals to looth of a micro- 
.sccond can be measured. It is estimated that a high flux of about 
4,000,000 lumens is placed on the cloud deck during measurement. 
With some experimental models, clouds up to 18,000 ft. were de- 
tected in daylight. 

A knowledge of the vertical extent and structure of clouds is 
of great importance to aviation and meteorological science. Some 
information was formerly obtained from reports of pilots. Radar 
equipment was later designed that not only measured the base of 
selected clouds but also permitted detailed study of the vertical 
structure of clouds. It has been shown both theoretically and 
experimentally that microwaves of approximately one centimetre 
wave length arc scattered by cloud water droplets of radii bet\Neen 
10 and 30 microns. Short microwave pulses of few microseconds 
duration arc radiated vertically upward toward the cloud from a 
parabolic antenna mirror six feet in diameter. These pulses are 
then scattered back toward the antenna from the top and bottom 
of .succes.sive layers of clouds. The time interval between the 
transmission of the pulse and the returned cloud echo is measured. 
If this time interval is t microseconds, then the height, of 
the echoing surface from the radar set is 

AbqSz x-ft. 

2 

Radar sets operating at these short wave lengths have detected 
clouds to heights in excess of 45,000 ft. It has also been pos.sible 
to locate clouds through several thousand of feet of light rain. 
However, the minimum altitude that can be detected is about 
800 ft., this limitation being due to the recovery time of the radar 
receiver. The development of the radar cloud-base and cloud- 
top indicator represents one of the most significant advances in 
meteorological instrumentation after 1932. 

(W. E. K. M.; Ml. Fe.) 

CLOUDBERRY, Rubus Chamaemorus, a low-growing creep- 
ing herbaceous plant (family, Rosaceae) with simple obtusely 
lobed leaves and solitary white flowers, resembling those of the 
blackberry, but larger — one inch acros.s — and with stamens and 
pistils on different plants. The orange-yellow fruit is about bilf 
an inch long and consists of a few large drupes with a pleasant 
flavour. The plant occurs in the mountainous parts of Great 
Britain, and is widely distributed through the more northerly por- 
tions of both hemispheres. In North America it grows in peat 
bogs and on mountains from Maine and New Hampshire to arctic 
America and westward to Alaska and British Columbia. In Nor- 
way and Sweden the fruit is gathered in large quantities and sold 
in the markets. 

CLOUDBURST, a term popularly applied to an exce'j- 
sively heavy fall <if rain, usually of brief duration, over a sntJill 
area of the earth’s surface. Most so-called cloudbursts occur m 
connection with thunderstorms. In these storms there are violent 
uprushes of air, which at times prevent the condensing raindrops 
from falling to the ground. A large amount of water may tlius 
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jicfuinulstc st Ugh levels, end if the upward currents are weak* 
enrd the whole of tUs water falls at one time. Cloudbursts arc 
fspccially common in mountainous districts. This is probably be- 
cau>e the rising air currents of a thunderstorm are more or less 
lin-kcn up by the passage of the storm over a mountain. The ef- 
of heavy rain are especially striking on mountain slopes be- 
r,iii'C the falling water is concentrated in valleys and guUcys. 
Mountain cloudbursts cause sudden and destructive floods. The 
intensity of rainfall in the most severe cloudbursts can only be 
conieelurcd. A rainfall of 2.47 in. in 3 min. was registered by an 
amomalic raingauge at Porto Bello, Panama, on Nov. 29, ion, 
and one of 1.02 in. in i min. by two automatic gauges nlaccd side 
l,v side, at Opid’s camp, on the west front of the 
Range, Calif., on April 5, 1926. There have been many cases, 
however, in which the deep excavations made in the ground by 
tlic falling water of a cloudburst appear to indicate a much greater 
intensity of rainfall than in the cases above noted. 

CLOUDED LEOPARD} a large arboreal cat (NeofeUs 
ut'hulosd) found in southeast Asia, Sumatra, Java, Borneo and 
I tirmosa. This cat, also called the clouded tiger, is beautifully 
marked with large dark patches edged with black. It has an elon- 
gate head and body (about 3 ft.), the tail nearly as long, and 
rather short limbs. The upper canine teeth are proportionately 
lunger than in other living cats. Although its pattern re.sembles 
that of the marbled cat (Felis marmorata), they are not closely 
related. The clouded leopard preys on small mammals and birds. 

(J. E. Hu) 

CLOUET} FRANCOIS (d. 1572), French miniature painter. 
The earlie.st reference to him is the document dated Dec. 1541 
(mt Clouet, Jean), in which the king renounces for the benefit 
of the artist his father's estate which had escheated to the crown 
a** the estate of a foreigner. In it the younger Janet is said to have 
“followed his father very closely in the science of his art.” Like 
his father, he held the ofiice of groom of the chamber and painter 
in ordinary to the king, and so far as salary is concerned, he 
j-iarted where his father left off. A long list of drawings contains 
those which are attributed to this artist, but we still lack perfect 
rcrlainty about his works. There is, however, more to go upon 
than there was in the case of his father, as the praises of Francois 
Clouet were sung by the writers of the day, his name was carefully 
lirtscrved from reign to reign, and there is an ancient and un- 
broken tradition in the attribution of many of his pictures. There 
arc not, however, any original attestations of his works, nor are 
iny documents known which would guarantee the ascriptions usu- 
ally accepted. To him are attributed the portraits of F'rancis I at 
ihc Ufiizi, Florence, and at the Louvre, and drawings relating to 
them. He probably also painted the portrait of Catherine de’ 
Medici at Versailles and other works, and in all probability a large 
number of the drawings ascribed to him were from his hand. One 
'»f his most remarkable portraits is that of Mary, queen of Scots, 
a drawing in chalks in the Bibliotheque Nationale, Paris, and of 
."iinilar character are the two portraits of Charles IX and the one 
al Chantilly of Marguerite of France. Perhaps his masterpiece is 
I he portrait of Elizabeth of Austria in the Louvre. 

In 1 568 he is known to have been under the patronage of Claude 
Coulher de Boisy, Seigneur d'Oiron and his wife Claude de Baune. 
‘\n(»ther ascertained fact concerning Francois Clouet is that in 
'57r he was “summoned to the office of the Court of the Mint,” 
and his opinion was taken on the likeness to the king of a portrait 
"iiuck by the mint. He prepared the death mask of Henry II, as 
J ';47 he had taken a similar mask of the face and hands of 
frnneis I, in order that the effigy to be used at the funeral might 
he prepared from his drawings; and on each of these occasions 
he executed the painting to be used in the church decorations and 
the banners for the ceremony. 

Several miniatures are believed to be his work, one remarkable 
P'>rtrait being the half-length figure of Henry II in the collection 
the late J. Pierpont Morgan. Another of his portraits is that of 
the due d’AlenQon in the Jones collection at South Kensington, 
•^nd certain representations of members of the royal family which 
in the Hamilton p>alace collection and the Magniac sale arc 
^"'Ually ascribed to him. He died on Dec. 22, 15 72* shortly after 


the massacre of St. Bartholomew, and his will, mentioning his 
sister and his two illegitimate daughters, and dealing with the dis- 
position of a considerable amount of property, is still in existence. 

His daughters became nuns. Like his father, he was known as 
Janet. His work is remarkable for the accuracy of the drawing, 
the elaborate finish of all the details, and the completeness of the 
whole portrait. He must have been a man of high intelligence, and 
great penetration, intensely interested in his work, and with con- 
siderable ability to represent the character of his sitter in his por- 
traits. His colouring is not specially remarkable, nor from the 
Ijoint of style can his pictures be considered specially beautiful, 
but in perfection of drawing be has hardly any equal. (G. C. W.) 

CLOUET, JEAN (1485-1541?), French miniature painter, 
generally known as Janet. The authentic presence of this artist 
at the French court is first to be noted in 1516, the second year 
of the reign of Francis I. By a deed of gift made by the king 
to the artist’s son of his father’s estate, which had escheated to 
the crown, we learn that he was not actually a Frenchman, and 
never even naturalized. He is supposed to have been a native of 
the Low Countries, and probably his real name was Clowet. His 
position was that of groom of the chamber to the king, and he 
received a stipend at first of 180 livres and later of 240. He lived 
several years in Tours, and there it was he met his wife, who was 
the daughter of a jeweller. He is recorded as living in Tours in 
1522, and there is a reference to his wife’s residence in the same 
town in 1523, but in 1529 they were both settled in Paris, prob- 
ably in the neighbourhood of the parish of St. Innocent, in the 
cemetery of which they were buried. He stood godfather at a 
christening on July 8, 1540, but was no longer living in Dec. 1541, 
and therefore died between those two dates. 

His brother, known as Clouet de Navarre, was in the service 
of Marguerite d’Angouleme, sister of Francis I, and is referred 
to in a letter written by Marguerite about 1529. Jean Clouet had 
two children, Frangois and Catherine, who married Abel Foulon. 
and left one son. who continued the profession of Francois Clouet 
after his decease. Jean Clouet was undoubtedly a very skilful 
portrait painter, but it must be acknowledged without hesitation 
that there is no work in existence which has been proved to be his. 
There is no doubt that he painted a portrait of the mathema- 
tician, Oronce Fine, in 1530, when Fin6 was 36 years old, but the 
portrait is now known only by a print. Janet is generally believed, 
however, to have been responsible for a very large number of the 
wonderful portrait drawings now preserved at Chantilly, and at the 
Bibliotheque Nationale, Paris, and to him is attributed the portrait 
of an unknown man at Hampton Court, that of the dauphin Fran- 
cis, son of Francis I at Antwerp, and one other portrait, that of 
Francis I in the Louvre. Seven miniature portraits in the Manu- 
script of the Gallic War in the Bibliotheque Nationale (13,429) 
are attributed to Janet with very strong probability, and to these 
may be added an eighth in the collection of the late J. Pierpont 
Morgan, and representing Charles de Coss^, Marechal de Brissac, 
identical in its characteristics with the seven already known. There 
are other miniatures in the Morgan collection, which may be at- 
tributed to Jean Clouet with some strong degree of probability, 
inasmuch as they closely resemble the portrait drawings at Chan- 
tilly and in Paris which are taken to be his work. In his oil paint- 
ings the execution is delicate and smooth, the outlines hard, the 
texture pure, and the whole work elaborately and very highly fin- 
ished in rich, limpid colour. The chalk drawings are of remarkable 
excellence, the medium being used by the artist with perfect ease 
and absolute sureness, and the mingling of colour being in ex- 
quisite taste, the modelling exceedingly subtle, and the drawing 
careful, tender and emphatic. The collection of drawings pre- 
served in France, and attributed to this artist and his school, 
comprises portraits of all the important persons of the time of 
Francis I. In one album of drawings the portraits are annotated 
by the king himself, and his merry reflections, stinging taunts or 
biting satires, add very largely to a proper understanding of the 
life of his time and court. Definite evidence, however, is still 
lacking to establish the attribution of the best of these drawings 
and of certain oil paintings to the Jean Qouet who was groom of 
the chambers to the king. 
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CLOUGH— CLOVER 


The chief authority In France on the work of this artist is Louis 
Dimier. See also £. Moreau-Nelaton, Les Clouets et leurs imuUs 
(i9«). (G. C. W.) 

CLOUGH, ANNE JEMIMA (kl&f) (i83o-i892)» educa- 
tionalist and sister of the poet, Arthur Hugh Clough, bom at Liver- 
pool Jan. 20, 1820. When two years old she went with her family 
to Charleston, U.S.A., but returned to England in 1836. Her 
father’s failure in business led her to open a school in 1841 which 
was carried on until 1846. In 1852, after studying in London 
and working at the Borough road and the Home and Colonial 
schools, she opened another school at Ambleside, in Westmor- 
land. Keenly interested in the education of women, she made 
friends with Miss Emily Davies, Madame Bodichon, Miss Buss 
and others. After helping to found the North of England council 
for promoting the higher education of women, she acted as its 
secretary from 1867-70 and as president from 1873-74. When 
it was decided to open a house for women students at Cambridge, 
Miss Clough was chosen as its first principal. This hostel, started 
in Regent street, Cambridge, in 1871 with five students, and con- 
tinued at Merton hall in 1872, led to the building of Newnham 
hall, opened in 1875, and to the erection of the present Newnham 
college, Cambridge, in 1880. Miss Clough’s personal charm and 
high aims, together with her work at Newham college, made 
her one of the leaders of the women’s educational movement. She 
died on Feb. 27, 1892. 

See B. A. Clough, Memoir of Anne Jemima Clough (1903). 

CLOUGH, ARTHUR HUGH (181^1861), EngUsh poet, 
was bom at Liverpool on Jan. i, 1819. In 1822 his father, a 
cotton merchant, moved to the United States, and Clough’s child- 
hood was spent mainly at Charleston (S.C.). In 1828 the family 
visited England, and Clough was left at school at Chester, whence 
he passed in 1829 to Rugby, then under Dr. Thomas Arnold. In 
1837 he went with a scholarship to Balliol college, Oxford. Here 
his contemporaries included Benjamin Jowett, A. P. Stanley, J. C. 
Shairp, W. G. Ward, Frederick Temple and Matthew Arnold. 
Clough missed a BalJiol fellowship, but obtained one at Oriel, 
with a tutorship, and lived the Oxford life of study, speculation, 
lectures and reading-parties until 1848, when he went abroad, 
seeing Paris in revolution and Rome in siege. In the autumn of 
1849 he became principal of University Hall, a hostel for students 
at University college, London. He disliked London, in spite of the 
friendship of the Carlyles, nor did the atmosphere of Unitarian- 
ism prove any more congenial than that of Anglican Oxford to 
his critical and at bottom conservative temper. In 1852 en- 
couraged by Emerson, he went to Cambridge (Mass.). Here he 
remained some months, lecturing and translating Plutarch for the 
booksellers, until in 1853 the offer of an examinership in the 
Education OfTice brought him to London once more. He married, 
and pursued a steady official career, diversified only by an appoint- 
ment in 1856 as secretary to a commission sent to study certain 
aspects of foreign military education. In i860 his health began to 
fail. He visited first Malvern and Freshwater, and then the East, 
France and Switzerland, in search of recovery, and finals came to 
Florence, where he died on Nov. 13, 1861. Matthew Arnold wrote 
upon him the exquisite lament of Thyrsis. 

Shortly before he left Oxford, in the stress of the Irish potato- 
famine, Clough wrote an ethical pamphlet addressed to the under- 
graduates, with the title, A Consideration of Objections against 
the Retrenchment Association at Oxford (1847). His Homeric 
pastoral The Bothie of Toper-na-Fuosich, afterwards re-christ- 
cned Toher-^na-Vnolich (1848), was inspired by a long vacation 
reading-party after he had given up his tutorship, and is an enter- 
taining experiment. Amharvalia (1849), published jointly with 
his friend Thomas Burhidge, contains shorter poems of various 
dates from 1840, or earlier, onwards. Amours de Voyage, a novel 
in verse, was written at Rome in 1849; Dipsychus, a rather 
amorphous satire, at Venice in 1850; and the idylls which make 
up Mari Magno or Tales on Board, in 1861. A few lyric and 
eh'giac pieces, later in date than the Ambarvalia complete the 
tcile of Clough’s poetry. His only considerable enterprise in prose 
\Yjs a revision of the 17th century translation of Plutarch by 
Dryden and others, which occupied him from x8S2, and was 


published as PlutarcMs Lives (1859). 

He is rightly regarded, like bis friend Matthew Arnold, as fine 
of the most typical English poets of the middle of the X9th 
century. His critical instincts and strong ethical temper brought 
him athwart the popular ideals of his ^y both in conduct and 
religion. His verse has upon it the melancholy and the perplexity 
of an age of transition. He is a sceptic who by nature should 
have been with the believers. He stands between two worlds, 
watching one crumble behind him, and only able to look forward 
by the sternest exercise of faith to the reconstruction that lies 
ahead in the other. On the technical side, Clough’s work is inter- 
esting to students of metre, owing to the experiments which he 
made, in the Bothie and elsewhere, with English hexameters. 

BTBLioGRApny. — Clough’s Poems were privately coUected, with a 
short memoir by F. T. Palgrave, in 1862 ; and his Poems and Prose 
Remains with a memoir by his widow in 1869. Selections from the 
poems were made by Mrs. Clough for the Golden Treasury series in 
1804, and by E. Rhxrs in 1896. See monographs by S. Waddington 
(1883) and J. L. Osborne (1920). Cloud’s sister Anne Jemima 
Clough (1820-92) was the first principal of Newnham college, Cam- 
bridge. 


CLOVELLY^ a fishing village of Barnstaple bay, Devonshire, 
England, 11 mi. W.S.W. of Bideford. Pop. (1931) It is a 
cluster of old-fashioned cottages in a unique position on the sides 
of a rocky cleft in the north coast; its main street resembles a 
staircase, which descends 400ft. to the pier, too steeply to allow 
of any wheeled traffic. All Saints’ church, restored in 1866, is late 
Norman. The climate is very mild. Thick woods shelter the 
village on three sides and the surrounding scenery is famous for 
its richness of colour. Clovelly is described by Dickens in A Mes- 
sage from the Sea, 

CLOVEN-HOOFED AIHMALS, the popular designation 
for members of the order Artiodactyla (q.v.), which includes the 
sheep, cattle, deer, antelopes, goats and swine (qq.v,), 
CLOVER, the English name for plants belonging to the genus 
Trifolium, so-called from the leaf, which has three leaflets (tri- 
foholate). Clover is a member of the family Leguminosoe and 
contains some 250 species. Many other plants are also called 
clover, but most of these belong to difierent genera of the legume 
family. Species are found on every continent, and in all except 
Australia certain ones form a part of the native ilora. The origin 
of those species of agricultural importance appears to be south- 
eastern Europe and southern Asia Minor. The plants are small 
annual or perennial herbs with trifoliolate (rarely 5 or 7 folio 
late) leaves with stipules adnate to the leaf-stalk, and heads or 
dense spikes of small red, purple, white or yellow flowers or 
shades thereof; the small few-seeded pods are enclosed in llu- 
calyx. Clovers are best adapted to cool humid climates. These 
may be the summer months of the temperate zones or the winter 
months of equatorial countries. The perennials may behave 
annuals, depending upon the severity of unfavourable climate. 
Many species are extensively cultivated for hay, pasture and 

green manure in all countries of 
the world, while others form an 
important part of the native 
vegetation. 

The most important agricul- 
tural species are red clover, T. 
pratense, with round, light to 
dark purplish red flower heads 
the most widely cultivated of 
species from Sibena to Chile, 
botanically a perennial but agn- 
culturally more of a biennial: 
white clover, T. repens, a creep- 
ing, node-rootmg perennial, 
abundant in good pasture^ 
meadows and lawns, the mt^t 
widely naturalized species, with 
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hyb/idum, common in meadows 
and moist habitats, botanically a 
perennial but under agricultural 
conditions mostly a biennial, 
with flower heads resembling 
those of white clover; crimson 
clover, T, incamatum, with 
pointed heads of bright crimson 
flowers, a winter annual in cli- 
mates where winters are not 
severe, or a restricted summer 
annual in high latitudes; low hop 
clover, T. procumbens, mostly a 
winter annual widely naturalized 
in pastures and along roadsides, 
with small round heads of bright 
yellow flowers; least hop clover, 

T, dubiunif in Europe synony- „y. soil* and aodicultural incinudiim. 
mous with T. minus and com- addicultudi 

monly called shamrock, similar C“*“®®** clover, t. incarnatum 
ill all respects to low hop clover but with smaller and fewer flow- 
ers per head; sub clover, T. subterraneumj a winter annual with 
decumbent stems, and heads of few, cream-coloured flowers borne 
inconspicuously under the foliage (after fertilization the flowers 
reflex and bury the developing seed under the surface of the 
soil); Persian clover, T. resupinatum, mostly a winter annual, 
having small flat heads of lavender flowers with calyx inflating 
as maturing; strawberry clover, T. fragiferum, a creeping, node- 
rooting perennial with round, slightly pointed heads, with pinkish 
dowers, calyx inflating as maturing, tolerant to soil salinity, pre* 

1 erring moist habitats; berseem clover, T. alexandrinum, a winter 
annual having spike-like heads of white to cream flowers, not 
lolerant of heavy frosts; and cluster clover, T glomeratum, a 
winter annual having small round heads of dull rose coloured in- 
conspicuous flowers, with heads borne on short stems in leaf 
axils, rough and spine-like upon maturity 
Clover was cultivated in the Netherlands about the middle of 
ihc i6th century and it is possible that its culture occurred 
among the ancient Letts a thousand years earlier. It was orig- 
inally introduced from Flanders into England as a field crop 
about the middle of the 17th century by Sir Richard Weston. 
He has the distinction of being the first to introduce into England 
ilu* rotation of crops, using clover as a soil improving crop. 
( Movers arc grown alone or in mixtures with different grasses and 
other legumes. They thrive in soils having a high content of 
phosphorus, calcium and potassium, cither of natural origin or 
Mjpplicd by fertilizers. The forage is highly palatable to livestock 
an<l is high in protein and in phosphorus and calcium, thus making 
valuable livestock feed either in the green or dry stage and a good 
soil improving crop when plowed under as green manure. ^ 

Many varieties and strains of each species occur, representmg forms 
lifsl adapted to the environments where grown. These were developed 
principally by natural selecUon through the survival of the fittest. No 
uithenlic hybrids between species arc known. The basic chromosome 
numbers of the genus appear to be seven and eight. Of the species 
iiiuiied, the somatic numbers of chromosomes range from 14 to about 
ISO. Many of the Important species such as red clover, white clover 
and alsike clover are principally self-sterile. Cross pollination resulting 
in .seed setting is brought about by insect visits, principally bees, 
wliich visit the flowers for nectar and pollen. Other species such m 
flit* hop clovers and Persian clover are self-fertile, sclf-pollmating, 
while still others, such as crimson cldver, are self-fertile but not self- 



Diseases and insects play an important role in the produrtion 01 
clovers, affecting the length of life of the plant and its reproduction; 
many are World-Wide where clovers occur, while others arc limited to 
sweific countries. The length of the photoperiod where the stram or 
\ariety originates also has an important relationship to its adapution 
in ilifferent locations. , ^ 

All of the above mentioned clovers are grown in the United States. 
htTscem clover is grown only in limited places of southern Arizona 
•md California; cluster clover in localities of Mississippi, Georgia, 
b^uiisiana and Alabama; sub clover in the coastal section of the 
Pac ific states and limited areas of the southern states. The other, more 
widely grown species are Persian, on the heavy low-lymg sous of the 
southern states; the hop dovers from Kenluoiy southward and the 
Pacific northwest; strawberry clover throughout the irrigated^lands of 
Ilu western states; crimson clover from New Jersey and Kentucky 
'I'lithward as a winter and in Northern Maine as a summer 
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annual; white dover in all states where there is sufficient moisture 
and required plant foods; Ladino clover, a large-growdng variety of 
white clover of major importance in the northeastern and western 
states which appears to have a place in the lake and south Atlantic 
states. The principal red clover belt is cast of 98° longitude and 
north of 35^ latitude, in the Pacific northwest and irrigated lands of 
the western states; and alsike clover is in the .same general region. 

Cultivation^ — Red dover and alsike clover are generally seeded 
with companion grain crops. If adequate moisture is available after 
the harvesting of the grain, light grazing or a small hay crop may be 
produced the first year. The heavy crop occurs from the second year’s 
growth. If seeded with grass the stands are usually left through the 
Uiird year; otherwise the aftermath is plowed under for cultivated 
row crops in the fail of the second year or the next spring. Failures 
to establish and maintain stands may be due to improper seed bed 
preparation, heavy seedings of rank, late-maturing grain crops, de* 
ndencics of plant foods, phosphorus, potassium and calcium, diseases 
and insects and the use of unadapted varieties and strains. Most of 
the other clovers are used principally for pastures and are seeded on 
turf or with grasses. Successful seedings are obtained more generally 
when the gra.«is is closely grazed or dipped and where adequate quan- 
tities of phosphate and potash fertilizers and limestone are applied. 

In America two common forms of red dover arc recognized, me- 
dium and mammoth, better called double- and single-cut respectively. 
These are comparable with but not tne same as the English double- 
cut and single-cut clovers. To conditions in the U.S. none of the 
Europnean clovers is adapted, and their use leads to poor stands and 
low yields. Likewise, strains adapted to one section of the red clover 
belt do poorly in another. Improved varieties are developed by state 
agricultural experiment stations and the U.S. department of agricul- 
ture. Seed of two red clover varieties, Cumberland and Midland, 
adapted to the southern and central sections of the principal red 
clover belt, are available. In Canada the Dollard, Ottawa, Altaswede 
and Manhardy represent improved varieties. No marked differences 
have been found between strains of alsike clover. White clover strains 
differ widely, varying from low-growing types to Ladino clover. 
Strains of crimson clover vary in adaptation. The superiority of cer- 
tain strains of sub clover brought about its adaptation and increased 
use in the Pacific northwest. 

Red clover seed is produced over most of the main U.S. clover area, 
and large yields are obtained in the irrigated region of the west. It is 
commonly taken from the second crop. Alsike clover seed is produced 
in the same region as red clover seed but is taken from the first crop, 
.since this species docs not commonly produce two cuttings in a season. 
The winter annual species produce seed in the spring and are per- 
petuated by the seed that volunteers in the fall. White clover seed Is 
produced principally in the southern, midwestern and western states 
In the humid states the first crop is more generally harvested, while 
in the west two seed crops are frequently obtained 

Upward of 50 native species of clover occur on the Pacific coast 
and in the Rocky mountain region, but east of the Mississippi river 
only four native species occur. 

See publications of the state agricultural experiment stations and 
the U.S. department of agriculture. CE. A. H.) 

CLOVES, the dried, unexpanded flower-buds of Eugemca 
aromatica, a tree belonging to the family Myrtaceae. The clove 
tree is a beautiful evergreen which grows to a height of 40 ft., 
having large oval leaves and crimson flowers in numerous groups 
of terminal clusters. The flower-buds arc at first of a pale colour 
and gradually become green, after which they develop into a 
bright red, when they are ready for collecting. Cloves are rather 
more than half an inch in length and consist of a long cylindrical 
calyx, terminating in four spreading sepals, and four unopened 
petals which form a small ball in the centre. The tree is a native 
of the Moluccas, or Spice Islands, but it was long cultivated by 
the Dutch in Amboyna and two or three small neighbouring 
islands. The Portuguese, by doubling the Cape of Good Hope, 
obtained possession of the principal portion of the clove trade, 
which they continued to hold for nearly a century, when, in 1605, 
they were expelled from the Moluccas by the Dutch. Holland 
exerted great efforts to obtain a complete monopoly of the trade, 
attempting to extirpate all the dove trees growing in thdr native 
islands and to concentrate the whole production in the /bnboyna 
Islands. With great difficulty the French succeeded in introduc- 
ing the clove tree into Mauritius in the year 1770; subsequently 
the cultivation was introduced into Guiana, Brazil, most of the 
West Indian islands and 21 anzibar. The chief commercial sources 
of supply were for a long time 2Lanzibar and its neighbouriog 
island Pemba on the east African coast, but the competition of 
Java and Sumatra is severe and the synthetic production of eugenol 
(see below) has affected the trade. Madagascar is the principal 
source of the oil for the U.S* Imports in were 307,« 
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289 lb., of which Madagascar supplied more than 302,000 lb. 

Cloves as they come into the marlmt have a deep brown colourt 
a powerfully fragrant odour, and a hot acrid taste. When pressed 
they exude a volatile oil which is obtained as a commercial prod^ 
uct by submitting the cloves with water to repeated distillation. 
This is, when new, a pale yellow or almost colourless fluid, becom* 
ing brown after some time; it possesses the odour and taste 



MOM KdHLKR, <*MID1ZINAL, PPL.ANMN* 

Branch of a clove tree showing the flower buds which, when 
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peculiar to cloves. The essential oil of cloves — the Oleum Caryo^ 
phylU of the British Pharmacopoeia — ^is a mixture of two sub- 
stances. Eugenol or eugenic acid, CioHi202, is the chief constit- 
uent. Oil of cloves is soluble in alcohol and ether. Cloves are 
employed as a condiment in culinary operations, in confectionery, 
and in the preparation of liqueurs. In medicine they are tonic 
and carminative but they are little used except as adjuncts to 
other substances. The oil forms a convenient medium for using 
cloves for flavouring pun)oscs, possesses the medicinal proiierties 
characteristic of a volatile oil, and is frequently employed to re- 
lieve toothache. Oil of cloves is regarded by many dental surgeons 
as the most effective local anaesthetic they possess. Clove oil 
must have a eugenol content of at least 82%, 

CLOVIO, GIORGIO GIULIO (1498-1578), Italian painter 
of portraits and historical pieces, by birth a Croat and by pro- 
fession a priest, is said to have studied at Rome under Giulio 
Romano, and at Verona under Girolamo de’ Libri. His book of 26 
pictures representing the procession of Coqms Domini, in Rome, 
was the work of nine years, and the covers were executed by 
Benvenuto Cellini. The British Museum has his twelve minia- 
tures of the victories of the Emperor Charles V. In the Vatican 
library is i)reserved a manuscript life of Frederick, duke of 
Urbino, superbly illustrated by Clovio, who is facile princeps 
among Italian miniaturists. He was called Macedo, or Macedone, 
to connect him with his supposed Macedonian ancestry. 

CLOVIS (Chlodovech) (c. 466-511), king of the Salian 
Franks, son of Childeric I., whom he succeeded in 481 at the age 
of 15. At that date the Salian Franks had advanced as far as the 
river Somme, and the centre of their power was at Toumai. On 
the history of Clovis between the years 481 and 486 the records 
are silent. In 486 he attacked Syagrius, a Roman general who, 
after the fall of the western empire in 476, had carved out for 
himself a principality south of the Somme, and is called by 
Gregory of Tours “rex Romanorum.” After being defeated by 
Clovis at the battle of Soissons, Syagrius sought refuge with the 
Visigothic king Alaric II., who handed him over to the conqueror. 


Henceforth Clovis fixed his residence at Soissons, which was in 
the midst of public lands, e.g,, Bemy-Rivi^e, Juvigny, etc. The 
episode of the vase of Soissons* has a legendary character, and all 
that it proves is the deference shown by the pagan king to the 
orthodox clergy. Clovis undoubtedly extended his dominion over 
the whole of Belgica Secunda, of which Reims was the capital, and 
conquered the neighbouring cities in detail. Little is known of the 
history of these conquests. It appears that St. Genevieve de- 
fended the town of Paris against Clovis for a long period, and that 
Verdun-sur-Meuse, after a brave stand, accepted an honourable 
capitulation thanks to St. Euspitius. In 491 some barbarian troops 
in the service of Rome, Arboruchi('Ap|i6puxoi)Thuringians, and 
even Roman soldiers who could not return to Rome, went over to 
Clovis and swelled the ranks of his army. 

In 493 Clovis married a Burgundian princess, Clotilda, niece 
of Gundobald and Godegesil, joint kings of Burgundy. This prin- 
cess was a Christian, and earnestly desired the conversion of her 
husband. Although Clovis allowed his children to be baptized, he 
remained a pagan himself until the war against the Alamanni, who 
at the time occupied the country between the Vosges, and the 
Rhine and the neighbourhood of Lake Constance. By pushing 
their incursions westward they came into collision with Clovis, 
who marched against them and defeated them in the plain of the 
Rhine. The legend runs that, in the thickest of the fight, Clovis 
swore that he would be converted to the God of Clotilda if her 
God would grant him the victory. After subduing a part of the 
Alamanni, Clovis went to Reims, where he was baptized by St. 
Remigius on Christmas day 496, together with 3,000 Franks. The 
story of the phial of holy oil (the Sainte Ampoule) brought from 
heaven by a white dove for the baptism of Clovis was invented by 
archbishop Hincmar of Reims three centuries after the event. 

The baptism of Clovis was an event of very great importance. 
From that time the orthodox Christians in the kingdom of the 
Burgundians and Visigoths looked to Clovis to deliver them from 
their Arian kings. Clovis seems to have failed in the case of Bur- 
gundy, which was at that time torn by the rivalry between Gode- 
gesil and his brother Gundobald. Godegesil appealed for help to 
Clovis, who defeated Gundobald on the banks of the Ouche near 
Dijon, and advanced as far as Avignon (500), but had to retire 
without being able to retain any of his conquests. Immediately 
after his departure Gundobald slew Godegesil at Vienne, and seized 
the whole of the Burgundian kingdom. Clovis was more fortunate 
in his war against the Visigoths. Having completed the subjuga- 
tion of the Alamanni in 506, he marched against the Visigothic 
king Alaric IT. in the following year, in spite of the efforts of 
Thcodoric, king of the Ostrogoths, to prevent the war. After a 
decisive victory at Vouill6 near Poitiers, in which Clovis slow 
Alaric with his own hand, the whole of the kingdom of the \ i.si- 
goths as far as the Pyrenees was added to the Frankish empire, 
with the exception of Septimania, whith. together with Spain, re- 
mained in possession of Alaric*s grandson Amalaric, and Pro- 
vence, which was seized by Theodoric and annexed to Italy. In 
50S Clovis received at Tours the insignia of the consulship from 
the eastern emperor, Anastasius, but the title was purely honorific. 
The last years of his life Clovis spent in Paris, which he made the 
capital of his kingdom; here he built the church of the Holy 
Apostles, known later as the church of St. Gencvifcvc. By mur- 
dering the petty Frankish kings who reigned at Cambrai, Cologne 
and other residences, he became sole king of all the Frankish 
tribes. He died in 511. 

Clovis was the true founder of the Frankish monarchy. He 
reigned over the Salian Franks by hereditary right; over the other 
Frankish tribes by reason of his kinship with their kings and by 
the choice of the warriors, who raised him on the shield, and he 
governed the Gallo-Romans by right of conquest. He ha d 

^The story is as follows. The vase had been taken from a church by 
a Frankish soldier after the battle of Soissons, and the bishop 
requested Clovis that it might be restored. But the soldier . 
taken it refused to give it up, and broke it into fragments wnn n 
francisca, or battle-axe. Some time afterwards, when Clovis was 
viewing his troops, he singled out the soldier who had brokim me > 
upbraided him for the neglect of his arms, and dashed his jrane- 
to the ground. As the man stooped to pick it up, the king clove^^ 
skull wi^ the words “Thus didst thou serve the vaae of Soissons. 
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Salic law drawn up, doubtless between the years 486 and 507, and 
seems to have been represented in the cities by a new functionary, 
the graft comes, or count. He owed his success in great measure 
to his alliance with the church. He took the property of the 
church under his protection and in 51 1 convoked a council at 
Orleans, the canons of which have come down to us. But while 
protecting the church, he maintained his authority over it. He in- 
tervened in the nomination of bishops, and at the council of Or- 
leans it was decided that no one, save a son of a priest, could be 
ordained clerk without the king’s order or the permission of the 
count. 

The chief source for the life of Clovis is the Historia Francorum 
(bk. ii) of Gregory of Tours, but it must be u.sed with caution. Among 
modern works, see W. Junghans, Die Geschichte der jrdnkischen Kdnige 
ChUdench und Clodovech (1857); F. Dahn, Urgeschickte der germa- 
ntschen und romanischen V biker, vol. iii (1883) ; W. Schultze, Deutsche 
Geschichte von der Urzeit his zu den KaroUngern, vol. ii 08 q 6 ); G. 
Kurth, Clovis (1901). (C. pj^.) 

CLOVIS, a city of New Mexico, U.S., near the centre of 
the eastern boundary of the state; the county seat of Curry 
county. It is on federal highways 60, 70 and 84, and state high- 
way 18 and is served by the Santa Fe railroad. 

The population was 17,318 in 1950 and 10,065 in 1940 by the 
irdcral census. It is the state’.s mo.st important livestock and dry 
farming area, with crops of wheat, sorghum grains, broomcom, 
Sudan, etc., and has large stockyards. Clovis was settled about 
i(p7 and incorporated in 1908; in 1921 it adopted a commission 
form of government. 

CLOWN, a rustic or boorish ijerson ; in pantomime, a comic 
iharacter. always dressed in baggy costume, with face whitened 
;ind eccentrically lined with black and red paint. The character 
probably descends from rcpre.sentations of the devil in mediaeval 
miracle plays, developed through the fools or jesters of the 
Lli/abcthan drama. The whitened face and baggy costume indi- 
i.'ito a connection also with the Pierrot of Italian comedy. The 
prominence of the clown in pantomime ) is a comparatively 
modern development as compared with that of Harlequin. 

CLOYNE, .small market town. County Cork, Ireland, 15 mi. 
K.S.E. of the city of Cork. Pop. (1951) 620. An ecclesiastical 
foundation of the 6th century, it has an ancient oratory and a 
c.jthedral (mainly 14th century) dedicated to .St. Colman, disciple 
n( St. Finbar of Cork. Opposite the cathedral is a fine round 
uiwcr TOO ft. high. The town suffered from Scandinavian raids in 
ihr gth century and was laid waste by Dermot O’Brian in 1071 
.111(1 Imrned in 1137. In 1430 the bi.shopric was united to that of 
i-’«)rk, in 1638 it became independent, and in 1660 it was again 
united to Cork and Ross. It became independent once more in 
n»;S and so continued until its reunion with Cork in 1835. The 
name Cluain-Uamha signifies “ihe meadow of the cave,” from 
ihi- limestone caves of the vicinity. The Piix; Roll of Cloyne 
(nm|iiled by Bi.shop Swaffham in 1364 is a valuable record of 
tiKiiiaeval land tenure. It is now in the record office, Dublin, 
iiml was edited by Caulfield in 1859. The cathedral contains a 
uicmorial to Bishop George Berkeley, the philosopher (1685- 
I';;?)* The town gives its name also to a Roman Catholic dio- 
with a cathedral at Cobh. 

CLUBFOOT. Clubfoot is the name given a deformity of 
ilu- foot and ankle resulting in abnormal position and shape of 
the foot. The deformity is present at birth. In the more severe 
fJuimples three distinct components of the deformity may be rec- 
ORiiized, but in milder cases one or another of these may be lack- 
'Fhe most constant component is plantar flexion of the foot 
ai I ho ankle .so that the foot points downward. Next most com- 
is inversion of the foot, which is a rolling in of the sole of the 
so that the soles of the feet face each other. The third 
'^‘Hiiponent is adduction of the fore foot, which is an extreme 
piK<*on-toc deformity. The Latin name given these deformities is 
equinovarus. All of these deformities are rigidly mmn- 
tainod so that the foot may not be returned to normal position. 
J'-ach of the deformities may be present in varying degrees from 
to severe. 

an early age these deformities result from abnormal pull of 
lendons and contracture of the ligaments, but over a period of 


years and particularly after weight bearing, bony deformity may 
appear preventing correction of the deformities. In approxi- 
mately half of the patients, both feet are involved. 

The cause of clubfoot is essentially unknown. Many theories 
have been advocated, but none has been proved. The most popu- 
lar theories are increased pressure or faulty position in the uterus 
and hereditary influences. None of these theories has any founda- 
tion in experimental evidence. In observations on animals, typi- 
cal clubfoot deformities in the offspring have been produced by 
excessive exposure to X-rays of a pregnant animal or by vitamin- 
deficient diets given a pregnant animal. 

Treatment of the clubfoot depends upon the severity and multi- 
plicity of the deformities. The treatment should begin early in 
infancy when the tissues are more pliable and before bony de- 
formity occurs. In the extremely mild deformity, whether of 
plantar flexion, inversion or adduction of the fore foot, simple 
manipulation by the physician or the parent may suffice. In the 
more severe deformities, splints, plaster of Paris ca.sts or special 
shoes may be necessary. Numerous methods of application of the 
splints and casts have been devised, but all depend upon the re- 
versal of the deformities at an early age so that the muscles, 
tendons and bones may grow normally. 

More severe or untreated deformities may require surgery upon 
tendons or hones or both. Treatment must be continued until all 
component deformities are corrected. Following adequate and 
complete correction, observation of the person must be continued 
until growth ceases. This is necessary because of the tendency 
toward recurrence of these deformities when the child is passing 
through a period of rapid growth. With adequate treatment 
started early in infancy, the patient should be able to lead a normal 
life with normal activity. 

Frequently, similar deformities of the feet follow polio- 
myelitis or other diseases. In these instances, braces and surgery 
may be required because of muscle weakness or fixed deformity. 

Abnormalities opposite to those of clubfoot frequently occur. 
These include increased dorsiflexion of the fool so that the foot 
points upward rather than downward, and eversion of the foot so 
that the sole faces outward. I'hese deformities are usually more 
flexible than those of clubfoot and are more amenable to simple 
methods of treatment. 

BiBiaocKAPfiY.-' P. K. Duraiswami, ''Experimental Causation of 
Congenital Skeletal Defects and Its Significance in Orthopedic Surgery,” 
Jour, of Hone and Joint Surgery, vol. 34-B ; no. 4 ; pp. 646-698 (Nov. 
iQ5^) ; J> H- ''Principles Involved in the Treatment of Congenital 
Club Foot,'* Jour, of Hone and Joint Surgery, vol. 21, pp. 59S-606 
(1930); Philip Lewin, The Foot and Ankle (Philadelphia, London, 
1941) ; Walter Mercer, Orthopaedic Surgery 4th ed. (London, Baltimore, 
1950). (J. S.Ms.) 

CLUB-MOSS, the common name for plants of the genus 
Lycopodium, and often extended to cover all the Lycopodiales, 
wliich form one of the main divisions of the Pteridophyta (^.v.), 
a group which also includes the ferns. Club-mosses arc also called 
staghorn -mosses. 

CLUBS. The ancient Greek hetaireia and the Roman sodali- 
tas may be regarded as the earliest ancestors of the modern club, 
although they were in fact loose associations of like-minded com- 
panions rather than true clubs, as we understand that term. 
Among the Greeks the religious organizations devoted to the wor- 
ship of esoteric deities not recognized by the state religion, were 
the most important, but political, commercial and atiiletic as- 
sociations also flourished, together with social dining clubs whose 
members gathered to eat together and exchange ideas. 

In Rome religious and trade clubs were common, but these, like 
their Greek predecessors, were more like sects or trade guilds 
than anything we should now call a club. The Roman political 
clubs were rather more like modem ones in aim and organization, 
but they tended to degenerate into unruly cabals and were sup- 
pressed by Julius Caesar as dangerous to public order. Burial 
clubs existed among the poorer people who might otherwise have 
been unable to afford for their dead the expensive funeral rites 
then considered necessary (see Rural Clubs below). 

Cicero in De Senectute mentions symposia which, he says, he 
enjoyed as much for the opportunities of talking they afforded 
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him as for their well-cooked meals. Though some of these early 
societies elected committees and officers, and a few, like one men- 
tioned by Justus Lipsius, drew up definite rules, they had little 
in common with the modern club; and it is probable that the true 
club spirit was then most easily found in the unorganized but 
more or less regular gatherings of friends in the case and comfort 
of the public baths. 

BRITISH CLUBS 

The Rise of English Clubs. — ^The earliest English club of 
which there is certain knowledge was Le Court de Bone Compag- 
nie, described in a poem by Thomas Hoccleve, who was a member. 
It nourished in Henry IV’s reign and was evidently a dining club 
which held its dinners in a house near the Middle Temple, London. 
The Elizabethan Friday Street or Bread Street club was also a 
dining association, which met in the famous Mermaid tavern, and 
is traditionally said to have been founded by Sir Walter Raleigh. 
About 1616 the Apollo club was founded by Ben Jonson in the 
Devil tavern by Temple Bar. Many of the most distinguished 
men of the time were among its members, including Lucius Carey, 
Sir John Suckling, Robert Herrick, and Lord Herbert of Cher- 
bury. Though purely masculine in its membership, this club 
adopted the modem-seeming custom of admitting ladies on s[)ecial 
nights. 

With the rise of coffeehouses in the mid-i7th century, clubs 
acquired more or le.ss settled homes and began to take on distinc- 
tive character. It was usual for the landlord of a coffeehouse to 
allot a special room for the club’s use. For this he made no charge, 
relying for his profit on the food and drink consumed by members 
and the distinction conferred upon his house by the presence 
therein of notable men. It was at this period that the term “club,” 
in its modern sense, first came into common use. “We now,” says 
John Aubrey, “use the word clubbe for a sodality in a taverae,” 
and Samuel Pepys, in his diary for 1660, mentions Woods’ tavern 
in Pall Mall where he and his friends used to go “for clubbing.” 

Among the most notable political clubs of the 17th century 
was the Rota, founded by James Harrington in 1659. 
strongly republican in sentiment, and included among its members 
Lord Algernon Sidney and Lord William Russell, both of whom 
were subsequently executed for their part in the Rye House plot, 
Sir William Petty and Andrew Marvell, the poet. Pepys calls it 
the Coffee club, perhaps because it met in Miles’ coffeehouse in 
Westminster. The Sealed Knot was a royalist as.sociation, while 
the Green Ribbon club (sometimes called the King’s Head club 
from the Chancery lane tavern in which it met) was an organiza- 
tion of influential malcontents under the leadership of Lord 
Shaftesbury. In 1693 White’s, which in the 18th century was to 
become a prominent Tory stronghold, began its long career in the 
chocolate house owned by and named after Francis White. In 
its beginnings it was social rather than political and derived its 
clublike characteristics from White’s determination to keep his 
clientele select and from the strict rules he enforced. The original 
chocolate house stood in St. James’s street, on the site of the 
present Boodle’s. In 1697 the business was transferred to the 
opposite side of the road where it was later carried on by John 
Arthur, the founder in 1765 of the club known as Arthur’s. In 
1736 White’s became a private club, and 19 years later it moved 
to its modem site in St. James’s street. 

Of the nonpolitical Stuart clubs the best known are the Royal 
Navy (1674), prototype of the service clubs which sprang up in 
the 19th century; the Civil (1699), forerunner of the City of 
London (1832); and the Wednesday, founded by William Pater- 
son in the Dog and Whistle tavern. Friday street. Paterson was 
the financial genius of his age, and it was at the weekly meetings 
over which he presided that the project which ultimately resulted 
in the creation of the Bank of England was first evolved. 

The 18th-Century Clubs. — ^In the 18th century the number 
and variety of clubs increased very rapidly. Many were com- 
paratively short-lived and eccentric associations, reflecting the 
more violent phases of contemporary political feeling, or the ex- 
travagant, and often lawless, fancies of idle young men. Among 
these were the Calves Head club, established shortly after the 


execution of Charles I; the chief meetings were held on the an- 
niversaries of the execution, when dishes served to members 
included calves’ heads, to represent the king and his adherents, 
and a pike, to represent tyranny. Others were the various Mug 
House clubs, most of which were eventually suppressed by the 
authorities because of their disorderly conduct; the notorious Hell 
Fire club at Medmenham, and the Mohocks’, whose unruly mem- 
bers terrorized law-abiding Londoners by their insulting and 
violent behaviour. Other societies with odd, and sometimes un- 
edifying, aims are mentioned in the pages of the Spectator, and 
in Ned Ward's two books on club life. It is true that Ward often 
drew upon his imagination in his accounts, but the clubs he 
described were usually based upon existing coteries. 

Among the more respectable of these ephemeral organizations 
may be mentioned the No Pay No Liquor club, whose members 
were obliged to wear hats of peculiar fashion, and to drink from a 
cup of peculiar shape, the Je nc s(;ai quoi, of which the prince of 
Wales was perpetual chairman, and the so-called street clubs. 
These were associations formed in particular London streets 
whose residents, afraid to venture far at night because of Mo- 
hocks and footpads, started their own small clubs in coffeehouses 
or taverns near their homes. 

Of the more serious clubs, many were political, or partly so. 
The October (of which the March Primitive October was a more 
extreme offshoot) was founded in 1710 or 1 71 1 by a band of Tories 
dis.satisfied with Robert Harley’s administration. The Cocoa 
Tree began as a Jacobite association meeting at the chocolate 
house of that name and became a private club in t 746. Jonathan 
Swift was a leading member of both these, as he was of the Satur- 
day, founded by Henry St. John in 1711. the short-lived Brothers, 
and the Jacobite Mourning Bush, afterward called the Fountain. 
Other mainly political clubs of the time were: the Hanover, for 
the more ardent supporters of tbe new dynasty; the Rumpsteak 
or Liberty (1734); the Board, mentioned by Horace Walpole in 
a letter dated 1743; the later Revolution and Independents; 
White’s, which became definitely Tory under William Pitt’s in- 
fluence in 1783; and its Whig opposite number, Brooks’s. The 
last-named was founded in 7764 as a .social and gaming establish- 
ment by William Macall, who bought a house in Pall Mall and, 
transposing the letters of his name, called it Almack’s. This club 
(not to be confused with the more famous Almack’s assembly 
rooms in King street, also run by Macall ) was bought by Brooks in 
1774. Four years later it was transferred to the modern club 
house in St. James’s street, then newly erected by Henry Holland, 
and thereafter was always known as Brooks’s. Renowned for its 
high stakes in play and its social brilliance, it was also famous as 
a leading Whig stronghold and the favourite haunt of Charles 
James Fox and his associates. 

Important and influential as were the political clubs of the iSth 
century, it was really the literary, artistic and social associations 
which were the most characteristic of the period. Many clubs 
combined those attributes. The members of Brooks’s assumed 
the role of arbiters of literary taste; those of Ihe Blue Stocking 
moved with equal ease in the learned and aristocratic worlds. The 
Scriblerus club, founded by Swift in 1714, included men of fashion 
like the earl of Oxford and Viscount Bolingbroke, and poets like 
Alexander Pope and John Gay. The Society of Dilettanti (t 734> 
was a gathering of amateur art collectors, whose fine collection of 
pictures by Sir Joshua Reynolds and Francis Knapton is housed in 
the St. James’s club, Piccadilly, where the Dilettanti hold their 
dinners. The famous Kit Kat club, founded at the beginning of 
the century by Joseph Tonson, a bookseller, was a literary associa- 
tion in its inception, but it soon became renowned at once for its 
distinguished membership, its toasts and the portraits of member.^ 
painted by Sir Godfrey Rneller. The name was derived from 
Christopher Cat, in whose eating house the first literary reunions 
were held. In 1749 Dr. Johnson who, like Swift, was an ardent 
clubman, founded Ivy Lane club at the King’s Head tavern 
in that thoroughfare. Fifteen years later he and Sir Joshua Rey- 
nolds together organized the ‘more celebrated Literary dub, 
usually known simply as the “The Club.” The original member- 
ship was limited to 12 and gradually increased to 40, after wine 
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a resolution was passed in 1780 that it should never exceed that 
number. Oliver Goldsmith, Edmund Burke, David Garrick, James 
Boswell and Sir John Hawkins were among the members in the 
early years, and during the subsequent two centuries of this 
famous club’s existence, many of the outstanding men of each 
generation joined it. In 1783, not long before his death, Johnson 
founded yet another club, the Essex Head, so called from the 
tavern near the Strand in which it met. 

Among associations with rather more specialized aims was the 
Royal Society club, a scientific body founded in 1743, and not 
to be confui^ with the modern Royal Societies club, which was 
not formed until 1894; the Noviomagians, which was antiquarian; 
the Robin Hood, a debating society which came into prominence 
when Edmund Burke joined it; and such semidebating, semisocial 
organizations as Cogers in Fleet street, Goldsmith’s Wednesday 
club, the Clifford Street club, and the King of Clubs, founded in 
180T. 

Boodle’s (1763) which, like White’s and Brooks’s, still occupies 
its 1 8th-century home, was one of the more famous social institu- 
tions. Originally called the S^avoir Vivre, it was later renamed 
after William Boodle, who became its manager about it years 
after its foundation. This club was renowned for its cuisine. Its 
beautiful clubhouse in St. James’s street is usually said to have 
been designed by the Adam brothers. Another fine building which, 
after some vici.s.situdes returned to the club world is Coventry 
house, Piccadilly, once the home of the Coventry House club 
(1757) which settled there in 1769, and now occupied by the social 
and diplomatic St. James’s club (1857). The Sublime Society of 
Beefsteaks, of which the modern Beefsteak club (1876) is in some 
sense the successor, came into being in 1735. Besides these there 
was Arthur’s (1765). noted for its Wiltshire connections and its 
veal d la royale; the Dover House club (1787), usually known as 
Weltzie’s, from the name of its founder, a former servant of the 
prince of Wales; Graham’s, a noted gaming club in St. James’s 
street; the Wittanagemot, which appears to have been a select 
dining club; and a number of subsidiary clubs meeting at Will’s 
or Tom’s coffeehouses, which John Macky has described in his 
Journey through England. 

Influence Abroad. — It was at this period that the club, 
hitherto an almost entirely British institution, crossed the Eng- 
li.sh channel and the Atlantic. Clubs of the English pattern ap- 
fwared in French and German taverns. In Berlin the literary 
Monday club was founded in 1749. I’hree years later the first 
[)urely social club in Germany was inaugurated. It was followed 
i)y a variety of political clubs, many of which were suppressed in 
I1S48. In France small political coteries abounded in the years 
immediately preceding the French Revolution, and contributed 
largely to the unrest of the time. 

In America the club system does not seem to have been adopted 
before the Declaration of Independence, the earliest genuine club 
there of which v/e have record being the Hoboken Turtle, estab- 
lished in 1797. Such pioneers were, however, the first swallows of 
an abundant summer, and today clubs of all kinds are to be found 
in every country inhabited by Europeans and Americans. (See 
also below.) 

Clubs of the 19th and 20th Centuries^Tn the 19th century 
clubs in general began to follow the lead of White’s and Brooks’s, 
and to acquire permanent headquarters, often in the form of im- 
P«>.sing houses specially built for them by well-known architects, 
rhey also tended to become more specialized. Whereas formerly 
statesmen and soldiers, poets, artists, scientists and men of fashion 
had met in common centres, clubs specially formed for different 
professions and interests now became usual. This differentiation 
first appeared in the service clubs. At the end of the Napoleonic 
^\'ars many officers of both services returned to London and 
needed meeting places where they could share meals and reminis- 
‘ cnees. In 1813 the Guards club w»as formed, and in 1815 the 
I niied Service. The Junior United Ser^ce was founded in 1827 
and the Army and Navy club ten years later. In due course these 
jiinneers were followed by the Naval and Military (1862), the 
f avalry Club (1890), the Junior Army and Navy (igii) and the 
Koyal Air Force (1917). The soldiers and officials of the East 


India company congregated chiefly at the Oriental (1824) and the 
East India United Service (1850). 

Among civilian specialized clubs, the City of London (1S32) 
and Gresham’s (1843) were and remained mainly for merchants 
and bankers, as the.Farmers’ (1842) was and is for agriculturists. 
The Garrick, founded in 1831, was one of the earlier theatrical 
foundations (a still earlier example was the Thespian, which flour- 
ished in the second half of the i8th century), and it was followed 
by the Green Room (1877), the Rehearsal (1892), the 0 -P. club 
(1900) and the Vaudeville (1901), to name only a few. 

Of the many literary and artistic clubs founded in the 19th 
century, the most imtmrtant was undoubtedly the Athenaeum, 
inaugurated in 1823 by John Wilson Croker at John Murray’s 
house in Albemarle street. This famous club, to which Sir Walter 
Scott, Tom Moore and most of the leading writers of that and 
later days belonged, was first known as the Society. In its early 
years it met in Waterloo place, but moved in 1830 to the present 
clubhouse in Pall Mall, designed for it by Decimus Burton. 

Almo.st as well-known arc the Savile (1868), once called the New 
club, and generally regarded as a waiting place for the Athenaeum, 
and the Savage, founded in 1857 and noted for its early bohemian- 
ism. The Arts club came into being in 1863, the Authors in 1891, 
and the later P.E.N. club in 1921, The principal university clubs 
were also formed during the igth century, the United University 
and the New University in 1822, the Oxford and Cambridge in 
1830, the New Oxford and Cambridge in 1883, and the City Uni- 
versity in 1885. 

Of the 19th-century political clubs, other than White’s and 
Brooks’s, already formed and still in existence, the two outstand- 
ing foundations are the Conservative Carlton club (1831) and the 
Liberal Reform club (1834). Both these occupy houses of con- 
siderable architectural importance, that of the Reform being 
usually considered the most impressive of its kind in London. 
They were followed by numerous others: the Conservative 
(1840); the Junior Carlton (1864); the Cobden (1866); St. 
Stephen’s (1870); the Eighty (1880); the National Liberal 
(1882); the Constitutional (1883); and the United (1890). 
These were all West End clubs, the City having its own political 
organizations, such as the City Carlton (1868), the City Liberal 
and various others. 

The passion for gambling which marked the latter half of the 
1 8th century continued during the first years of the 19th in most 
of the older social clubs and in some new ones. In 1806 Watier’s 
club was founded in Bolton street and rapidly became the fore- 
most gambling club in London. Beau Brummell was one of its 
prominent members. The pace was rather too rapid even for the 
hardened gamblers of the Regency period, and after a feverish 
existence of little more than 12 years, Watier’s perished in 1819. 
What remained of it was then acquired by William Crockford who 
in 1828 opened the gambling club named after him. Crockford’s 
was housed in a magnificent building in St. James’s street, de- 
signed by James Wyatt, which became the home of the Devonshire 
club (1875). Hazard, whist, and card games of all sorts were 
its principal attractions, but it was also renowned for its excellent 
meds and for cockfights held in a small cockpit in the ba.sement. 
Like Watier’s, it was short-lived and broke up soon after its 
founder’s death in 1844. 

Among the other fashionable clubs of the first half of the 19th 
century was the Union, founded in 1804; Alfred (1808), of 
which Lord Byron and George Canning were members, and which 
the wits nicknamed the Half-read; the Travellers, a diplomatic 
club founded in 1819 by Lord Castlereagh; and the W’indham, 
started by Baron Nugent in 1828. Later came the Thatched 
House (1865), the Bachelors’ (1881), the W’ellington (1885) 
and many others. 

Besides the clubs having their own premises, there were various 
dining clubs inaugurated to do honour to some great man, such as 
Dr. Johnson, Pepys, Samuel Butler or Charles Dickens, or to 
provide regular meetings for collectors or individuals interested 
in particular objects and ideas. Grillion’s, to which so many il- 
lustrious men belonged, was founded in 1813 by Sir Thomas 
Acland as a centre for men of all shades of political feeling. The 
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Cosmopolitan (1852) and the Breakfast club (1866) were similar 
nonparty institutions, whose members met for dinner and break- 
fast respectively. There were also the Boz and the Erewhon for 
Dickens and Butler enthusiasts, the Titmarsh, the Roxburghe, for 
book-collectors, the First Edition, the Sette of Oddc Volumes, the 
Hardwicke with legal interests, the Urban and others too numerous 
to mention. 

Women’s Clubs. — ^The last years of the Victorian era also saw 
the rise of women’s clubs. An organization known as the Ladies 
club and referred to by Walpole as “the female Almack’s,” ex- 
isted in the iSth century. There were also associations of working 
women at this period, such as the Mantua-makers’ club in St. 
Martin’s lane and the Milliners’ club near the Royal Exchange. 
In general, however, clubs were exclusively masculine institutions 
until t 88.^, when the Alexandria was founded. No man was al- 
lowed to enter its premises, and on one occasion even the prince 
of Wales (afterward Edward VII) was refused admittance when 
he called for the princess. The University Women’s club was 
formed in 1887, the Pioneer in 1892. 

Three years later the American Women’s club for Americans 
visiting London came into being, and in tSq; the Empress. Once 
the idea of such associations was accepted, women's clubs devel- 
oped with great rapidity. The Ladies’ Empire was founded in 
1902, the London Lyceum in T904, the Ladies’ Carlton in 1906. 
Thereafter every sort of social, literary^ ^irtistir, s|)orting and 
political interest had its women’s clubs in London and the prov- 
inces, and there are also many institutions like the Pilot club 
(1949), the Lansdownc (1935) and the International Sportsmen 
(1929) and others, with both male and female members. 

Sports Clubs. — The love of sport has been re.sponsible for nu- 
merous clubs, from the Tudor companies of young men with 
grandiloquent titles like Prince Arthur’s Knights, down to the 
foundations of our own day. Among iSth-century clubs of this 
type may be mentioned the Sons of the Thames, j)redecessQr of 
the Thames Rowing club (t 80 o) and the London Rowing club 
(1856); the Royal Thames Yacht club, founded in 1775; the 
Royal Toxopholite ([781); the coaching Four-in-Iland ; and the 
famous Hambledon club, started about the middle of the century, 
whose members laid the foundations of modem cricket. The last- 
named w^as dissolved in 1791, Imt its place was taken by the Mary- 
lebone Cricket club (1787), the famous M.C.C. 

About 1750 a number of men interested in horse racing began 
meeting at the Star and Garter coffee house in Pall Mall, and 
there jfounded an association to regulate racing and eliminate 
abu.ses at Newmarket. I’his was the Jockey club. Its iniluence 
soon spread from Newmarket to other courses, and it became 
the ruling authority in English racing throughout the country. 
Other clubs connected with the same .sport are the Turf, which 
developed from the earlier Arlington in 1868, and various clubs 
connected with particular courses, such as the Hurst Park, the 
Kernpton Park and the Sandown. 

Clubs representing every branch of sport were established in 
London and the provinces, and some, like the Sports club (1893), 
the United Sports (1903) the Bath club and others, embrace more 
than one form. Among the sf^ecialized clubs may be mentioned the 
National Sporting club, devoted to boxing; the hunting Badminton 
and Beaufort; the Golfers and the Lady Golfers; the Flytishers 
(1884); the London Fencing club (1848) and the Sword (1905); 
the Alpine (1857) and the Ladies’ Alpine (1907); and the Kennel 
club (1873). Aquatic organizations range from the Royal Yacht 
Squadron at Cowes (1815) and the Royal Ocean Racing club 
(1925) to the model yacht racing clubs associated with the Round 
pond in Kensington Gardens. 

Others represent the newer forms of .sport, such as the Royal 
Automobile club (1897), whose club house is among the most 
luxurious in London, and the Royal Aero club (1901). 

Rural Clubs. — Rural beneht dubs formed an important part 
of village life from the late years of the i8th century until the 
introduction of national insurance in 1912. The members paid 
a monthly contribution of 2 j. or more, and the money so collected 
was used to ]iay sickness and unemployment benefit, and a lump 
aum to the survivor on the death of a member or his wife. Regu- 


lar meetings were held in a room specially set apart in the local 
inn, and once a year, in summer, there was the club day. This in- 
cluded a service in the parish church, with a sermon, a procession 
with banners and a band, sports, dances and a dinner at the inn. 
In many parishes there were more than one club; and in a few 
there was also a female club, which had its own funds and yearly 
procession, and met inde()endently of the men. In their early 
years the benefit clubs were purely local institutions, but with 
the growth of the great friendly societies, they often became 
branches of such societies, while still retaining their local charac- 
ter and customs, including, in many cases, ceremonial forms of 
admission. With the introduction of national insurance, most 
village clubs were given up, but a few continued to flourish and 
carry on their work. The Greyhound club at Marsh Gibbon, 
founded in T788. is one of those which still pays benefit to its 
members and has its annual gathering on Oak Apple day (May 
29), and others survive in Dorset, Hampshire and elsewhere. 

Club Organization. — ^I'he internal economy of clubs varies as 
much as does the character of the aims of such associations, or the 
nature and architectural features of their clubhouses. In some 


the committee pos.sesses the power of election and the correspond- 
ing power of refusal ; in others this is by ballot of members. Some, 
like the Athenaeum, have the right of electing annually a certain 
number of members on account of their distinguished eminence, 
services to the state, literature, art, science and so forth. The 
committee is, of course, the responsible body, hut in mo.st cases 
the actual running of the club is largely in the hands of the secre- 
tary, control by members being exercised through the annual 
general meeting. 

Clubs are also subject (0 certain legal restrictions and duties. 
Since the Licensing act of 1902 (passed primarily to prevent clubs 
l)eing formed merely as a cloak for the sale of intoxicants), every 
club, large or small, has annually to provide the authorities with 
information concerning its membership, subscription and general 
conduct. Ihe details of the laws covering club management may 
be conveniently studied in J. Wertheimer’s Law Relating to ClubSf 
(5th cd. by Maxwell Turner and A. S. Wilson, London, 1935). 
{Sec also Working Men’s Clubs.) 
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(Oxford, New York, 1929) ; A. S. Turberville {€td.)y Johnson's England, 
2 vul. (Oxford, New York, 1933) ; R. J. Allen, The Clubs of Augustan 
London (Cambridge, Mass., and London, 1933) ; R. Bayne-Powcll, 
Eighteenth Century London Life (London, 1937 ; New York, 193S) ; 
C. Marsh, The Clubs of London (London, 1828) ; Anon., The London 
Clubs, their Anecdotes and History (London, 1853) ; T. Timbs, Club- 
Life of London, 2 vol. (London, 1866) ; J. Hatton, Club-Land, London 
and Provincial (London, 1890) ; A. Griffiths, Clubs and Clubmen (Lon- 
don, 1907) ; R. Nevill, London Clubs, Their History and Treasures 
(London, igri); T. H. S. Escott, Club Makers and Club Members 
(London, Leipzig, 1914). Special: Humphry Ward, History of the 
Athenaeum (London, 1926); W. Arnold, The Life- and Death of the 
Sublime Society of Beef Steaks (London, 1871) ; V. A. Williamson et al. 
(ed.), Memorials of Brooks's (London, 1907); H. T. Waddy, The 
Devonshire Club and **Crockford's" (London, 1919) ; P. Fitzgerald, The 
Garrick Club (London, 1904) ; A. Baillle, The Oriental Club and Ron- 
over Square (London, 1901 ); L. Fagan, The Reform Club: Its Founders 
and Architect (London, 1887) ; Anon., The Savile Club j 868 to 1^33 
(Edinburgh, 1923) ; Percy CoLmn, White's i6gy-ig50 (London, i9.Sw- 

(C. S. He.) 


UNITED STATES 

The number and variety of clubs in the United States demon- 
strate the prevalence of “joining” among the American people. 
As distinguished from many other expressions of this volunlJity 
associationalism, clubs usually place greater stress upon sociability 
and are more apt to be local in nature than chapters of national 
organizations. 

Although U.S. clubs derive from English prototypes of the laic 
17th and early i8th centuries, their appearance was undersUna- 
ably belated. The colonial period laclmd both the city life an 
the leisure necessary for their development. Nevertheless, as 
early as the mid-i8th century the success of Benjamin Franklm s 
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Junto in Philaddphia, Pa., and the spread of Masonic lodges sug- 
f^sted that associational activity would presently become a prom- 
inent part of American life. Urban growth in the late 19th cen- 
tury not only made clubs possible by assembling groups large 
enough for specialized interests of nearly every sort but also made 
clubs essential to provide adequate social outlets in the impersonal 
metropolis. 

The most direct imitations of English clubs (see British Clubs 
above) are the socially exclusive gentlemen’s clubs existing in 
most lai^e cities, such as the Somerset club of Boston, Mass., and 
the Pacific Union club of San Francisco, Calif. Admitting only 
those of high social and financial standing, they usually have 
tine buildings with eating, drinking, reading and athletic facilities. 
Other clubs, while highly selective, make some form of literary, 
artistic or intellectual interest the basis for affiliation rather 
than wealth or social background. In differing ways the 
Lambs and Players clubs of New York city, the Cosmos club 
of Washington, D.C., and the Bohemian club of San Francisco 
rould be placed in this category. Slightly different are the large 
number of luncheon and dinner clubs, usually composed of busi- 
ness and professional men, which may or may not have their own 
huildings. Although the social element also predominates in 
these, they are often basically discussion groups which do little 
more than meet periodically for that purpose. 

All the clubs mentioned tend to be highly restrictive in member- 
ship, hut there are also many organizations open to all individuals 
sharing a mutual interest. Ever since the rise of “Democratic 
sfiricties” among the opponents of the Federalist administration 
ill the 1 790s, political clubs have been prominent examples of this 
type. A vast network of such groups now forms the basis of U.S. 
;K)litical parties, at the same time affording considerable social 
opportunities for their members. In the late 19th century, when 
ward clubs in large cities became identified in some minds with 
((irrupt political machines, good government advocates began 
lounding the modem City clubs and Commonwealth clubs, which 
:irc largely devoted to the study of public affairs and the improve- 
ment of government. In addition to these groups, which also 
often have their owm buildings, innumerable less pretentious civic 
(lulls developed in smaller communities or even neighbourhoods 
ihroughout the countr>'. The average businessman, however, has 
iiref erred to join one of the .service clubs such as the Rotary, 
C\('hange, Kiwani.s or Lions clubs. Good fellowship is one of 
ihoir main attractions, and they spon.sor many worthwhile pro- 
grams to scn'c community welfare. 

With the steady decline of working hours in the 20th century, 
Cline the existence and even the problem of far more leisure time 
ior large numbers of people. Not surprisingly organizations have 
iiplirared catering to recreational interests of almost every de- 
•cription. In particular, because of the restrictions of urban 
lift', a wide variety of athletic clubs arose. Golf clubs, for ex- 
jnifile, appeared in or near every metropolitan area. In the form 
t'f elaborate country clubs, many furnish additional facilities 
which make them among the few' clubs that serv^e the entire family 
unit. With their restaurants, bars and Saturday night dances, 
'ht*y increasingly became the social centres for well-to-do subur- 
ban residents; thus the term “country club set” became part of 
the American vocabulary. 

In addition to clubs in which the emphasis is on social exclu- 
nveness, civic activity or avocational interests, many neighbour- 
hood clubs have been formed along national or religious lines. 
ihiTc are still many survivals of the social clubs formed by vari- 
' immigrant groups, and nearly every large American religious 
I denomination has affiliated clubs that are important in the social 
'^cll as religious lives of their adherents. 

1 he form of club life most characteristic of the United States, 
however, is the women’s club, a striking demonstration of the 
ii^isiirc that has become available, at least to the urban middlc- 
woman. Organizations like the Chilton club, in Boston, the 
Colony club ijj blew York city, and the Acorn club in Philadelphia 
Parallel the exclusive men’s groups, but far more significant are 
numerous women’s clubs of general membership which, begin- 
with the New England Women’s club of Boston and the 


Sorosis of New York (both founded in 1868), spread so rapidly 
that by 1889 the General Federation of Women’s Clubs was 
formed. At first concentrating on subjects such as literature, art 
and gardening, they extended their interests to include social 
problems and public affairs until the American clubwoman became 
a far more representative figure than the clubman. 

There are, of course, numerous organized clubs for children in 
the United States, such as the Boy Scouts, Girl Scouts and, in 
rural areas, the 4-H clubs (gq.v.). (We. E. D.) 

CLUE or Clew, the thread of life, which, according to the 
fable, the fates spin for every man (O.E. cluwe, a ball of thread). 
The figurative meaning, a piece of evidence leading to discovery, 
is derived from the story of Theseus, who was guided through the 
labyrinth by the ball of thread held by Ariadne. 

CLUENTIUS HABITUS, AULUS, of Larinum in Sam- 
nium, the hero of a Roman cause cilhbre. In 74 b.c. he accused 
his step-father Statius Albius Oppianicus of an attempt to poison 
him, and Oppianicus was condemned. But there had been bribery ; 
Cluentius was degraded, and in 66 charged with having cau.sed his 
step-father to be poisoned. Cicero defended Cluentius, who was 
acquitted. The speech is con.sidered one of Cicero’s best and is 
more quoted by Quintilian than any other. 

See Quintilian, Insi., ii, 17, 21. Editions of the speech by W. Peter- 
son (iBqq), W. Ramsay (1883) ; see also H. Netlleship, Lectures and 
Essays (1883). 

CLUJ (Ger. Klausenburg; Hung. Kolozsvar), a city of Tran- 
sylvania, capital of the department of Cluj, and formerly of the 
principality of Transylvania. Pop. (1948) ti 7,9T5, mostly 
Magyars, Rumanians and Jews. Cluj lies mainly on the right 
bank of the Somos Mic, among considerable hills. Gn the left 
bank is the “Bridge Suburb” and the citadel. The streets have 
a modem appearance. In the central square is the fine Gothic 
church of St. Michael (1396-1432), and in front of it a statue 
of Matthias Corvinus (1902). One side of the .square is formed 
by the Batthanyi palace, formerly of the princes of Transylvania. 
Other noteworthy buildings are the Reformed church, built by 
Matthias Corvinus in i486 and ceded to the Calvinists by Gabriel 
Bethlen in 1662, containing the coats of arms of the old Hun- 
garian dominant families, the house in which Matthias Corvinus 
was born (1443), now an ethnographical museum, and many 
palaces of the Hungarian nobility. Cluj is an orthodox bishopric, 
also a bishopric of the Reformed and Uniate Churches; and po.s- 
sesses a university, a court of appeal, a theatre, opera and several 
museums. Its industry includes textile, paper, sugar, candle, soap 
and earthenware factories, brew^eries and distilleries. 

Cluj is believed to occupy the site of a Roman settlement 
named Napoca. It was colonized by Saxons in 1178, and at first 
enjoyed many privileges and great prosperity; but many Saxons 
left it in the i6th century in consequence of the introduction of 
Uniate doctrine, and it presently became the centre of the Magyar 
element in Transylvania. It was capital of Transylvania and seat 
of the Transylvanian diets. 

Cluj, coveted by Hungary since World War I, was ceded to 
that country by Rumania Aug. 30, 1940, by the award of Vienna. 
This award was dictated by Germany a.nd Italy. 

CLUMP, a lump, group or cluster, c.g., of trees. A clumsy 
shoe worn by German peasants, made from a single piece of 
wood; the thick extra sole added to heavy boots for rough wear. 
Shoemakers speak of clumping a boot when a new sole is nailed, 
not sewn by hand, to the old sole. 

CLUNES, a borough of Talbot county, Victoria, Australia, 
97i mi. by rail N.W. of Melbourne. Pop. (1954) 968. It is the 
centre of an agricultural, pastoral and mining ffistrict, in which 
gold ivas first discovered in 185 t. It is at an elevation of 1,081 ft. 
An annual agricultural exhibition is held in the town. 

CLUNY or Clugny, a town of cast central France, in the 
department of Saone-et-Loire, on the left bank of the Grosne, 14 
mi. N.W. of Mkcon. Pop. (1946) 4,046. The interest of the town 
lies in its specimens of mediaeval arcMtecture, w'hich include, be- 
sides its celebrated abbey, the Gothic church of Ndtre-Dame, the 
church of St. Marcel with its beautiful Romanesque spire, portions 
of the ancient fortifications and a number of old houses. Guny 
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gradually increased in importance with the founding of the abbey 
(910) and the development of the religious fraternity, and in 1090 
received a communal charter from the abbot St. Hugh. In 1471 the 
town was taken by the troops of Louis XI. In 1529 the abbey 
was given *'in commendam” to the family of Guise. The town 
and abbey suffered during the Wars of Religion of the 16th cen- 
tury, and the abbey was closed in 1790. 

The chief remains of the abbey are the ruins of the basilica of 
St. Peter and the abbot’s palace. The church was a Romanesque 
building, completed early in the lath century, and until the erec- 
tion of St. Peter at Rome was the largest ecclesiastical building in 
Europe. It was in great part demolished under the First Empire, 
but the south transept, a high octagonal tower, the chapel of 
Bourbon (15th century), and the ruins of the apse still remain. 
In 1750 the abbey buildings were largely rebuilt. The abbot’s 
palace (15th century) serves as hdteUde-ville, library and mu- 
seum. The town has quarries of limestone and building-stone, and 
manufactures pottery, leather and paper. 

The Order of Cluniac Benedictines^— -The Monastery of 
Cluny was founded in 910 by William 1 . the Pious, count of 
Auvergne and duke of Guienne (Aquitaine). The first abbot was 
Berno, who had under his rule two monasteries in the neighbour- 
hood. Before his death in 927 two or three more came under his 
control, so that he bequeathed to his successor the government of 
a little group of five or six houses, which became the nucleus of 
the order of Cluny. Berno ’s successor was Odo: armed with papal 
privileges he set to work to make Cluny the centre of a revival 
and reform among the mona.stcries of France; he also journeyed 
to Italy, and induced some of the great Benedictine houses {see 
Beneidictines), and among them St. Benedict’s own monasteries 
of Subiaco and Monte Cassino, to receive the reform and adopt 
the Cluny manner of life. The process of extension, partly by 
founding new houses, partly by incorporating old ones, went on 
under Odo’s successors, so that by the middle of the 12th century 
Cluny had become the centre and head of a great order embrac- 
ing 314 monasteries — the number 2,000, sometimes given, is an 
exaggeration — in all parts of Europe, in France, Italy, the Empire, 
Lorraine, Spain, England, Scotland, Poland, and even in the Holy 
Land. And the influence of Cluny extended far beyond the actu^ 
order: many monasteries besides Monte Cassino and Subiaco 
adopted its customs and manner of life without subjecting them- 
selves to its sway. Fleury and Hirsau may be mentioned as con- 
spicuous examples. 

If its influence on the subsequent history of monastic and 
religious life and organization be considered, the most noteworthy 
feature of the Cluny .system was its external polity, which consti- 
tuted it a veritable “order” in the modern sense of the word, 
the first that had existed since that of Pachomius {see Monasti- 
cism). All the houses that belonged, either by foundation or incor- 
poration, to the Cluny system were absolutely subject to Cluny 
and its abbot, who was “general” in the .same sense as the general 
of the Jesuits or Dominicans, the practically absolute ruler of 
the whole system. The superiors of all the subject houses (usually 
priors, not abbots) were his nominees; every member of the order 
was professed by his permission, and had to pass some of the 
early years of his monastic life at Cluny itself; the abbot of Cluny 
had entire control over every one of the monks — some xo,ooo, it 
is said ; it even came about that he bad the practical appointment 
of his successor. For a description and criticism of the system, see 
F. A. Gasquet, Sketch of Monastic Constitutional History, pp. 
xxxii.-xxxv. (the Introduction to 2nd ed. [1895] of the English 
trans. of the Monks of the West) ; here it must suffice to say that 
it is the very antithesis of the Benedictine polity. 

The greatness of Cluny is really the greatness of its early 
abbots. If the short reign of the unworthy Pontius be excepted, 
Cluny was ruled during a period of about 250 years (910-1157) 
by a succession of seven great abbots, who combined those high 
qualities of character, ability and religion that were necessary for 
so commanding a position; they were Berno, Odo, Aymard, 
Majolus (Maieul), Odilo, Hugh, Peter the Venerable. Sprung 
from noble families of the neighbourhood; educated to the highest 
level of the culture of those times; taking part in all great move- 


ments of ecclesiastical and temporal politics; refusing the first 
sees in Western Christendom, the cardinalate, and the papacy 
itself, they ever remained true to their state as monks, without loss 
of piety or religion. Four of them, indeed, Odo, Maieul, Odilo 
and Hugh, are venerated as saints. 

In the movement associated with the name of Hildebrand the 
influence of Cluny was thrown strongly on the side of religious 
and ecclesiastical reform, as in the suppression of simony and the 
enforcing of clerical celibacy; but in the struggle between the 
papacy and the Empire the abbots of Cluny seem to have exer- 
cised a moderating influence. Hildebrand himself, though probably 
not a monk of Cluny, was a monk of a Cluniac monastery in 
Rome; his successor, Urban II., was actually a Cluny monk, as 
was Paschal II. It may safely be said that from the middle of the 
10th century until the middle of the 12th, Cluny was the chief 
centre of religious influence throughout Western Europe, and the 
abbot of Cluny, next to the pope, the most important and powerful 
ecclesiastic in the Latin Church. 

During the abbacy of Peter the Venerable (1122-1157) it 
became clear that, after a lapse of two centuries, a renewal of 
the framework of the life and a revival of its spirit had become 
necessary. Accordingly he summoned a great chapter of the whole 
order whereat the priors and representatives of the subject 
houses attended in such numbers that, along with the Cluny com- 
munity, the assembly consisted of 1,200 monks. This chapter 
drew up the 76 statutes associated with Peter’s name, regulating 
the whole range of claustral life, and solemnly promulgated as 
binding on the whole Cluniac obedience. But these measures did 
not succeed in saving Cluny from a rapid decline that set in imme- 
diately after Peter’s death. The rise of the Cistercians and the 
mendicant orders vrere contributory causes, and also the diflicui- 
ties experienced in keeping hou.ses in other countries subject to a 
French superior. And so the great system gradually became a 
mere congregation of French houses, which was dissolved in 1790. 

Cluniac houses were introduced into England under the Con- 
queror. The first foundation was at Bam.staple; the second at 
Lewes by William de Warenne, in 1077, and it counted as one of 
the “Five Daughters of Cluny.” Though the bonds with Cluny 
seem to have been much relaxed if not wholly broken, the Clu- 
niac houses continued as a separate group up to the dissolution, 
never taking part in the chapters of the English Benedictines. 

Abridged accounts, with references to the most recent literature, 
may be found in Hcimbucher, Orden und Kongregaiionen (189O), 
i. § 20; Herzog-Hauck, Realencyklopddie (ed. 3), art. “Cluni'* (Grutz- 
macher) ,* and the Catholic Encyclopaedia, art, “Cluny” {Seckur) ; Die 
Cluniaccnser (1891-1894). An account is given in Maitland, Dark 
Ages, §§ xviii.-xxvi. The story of the English houses Is brk-flv 
sketched in the second chapter of F. A. Gasquet's Henry VIII. and 
the English Monasteries (the larger ed., 1886); see also the same 
writer’s English Monastic Life, 

CLUSERET, GUSTAVE PAUL (1823-1900), delegate for 
war of the Paris Commune, was born in Paris, on June i3> 

He was an officer of the garde mobile during the second republic 
(1848), joined Garibaldi’s volunteers in i86o*and in 1861 went to 
the United States to take part in the Civil War. After this cam- 
paign he assumed the title of General, which he said had been 
granted to him personally by Abraham Lincoln. He also took part 
in the Fenian insurrection in Ireland of 1866-67. On his return 
to France he became a member of the International Working | 
Men’s Association {see International, The), and on the new? j 
of the Communard revolt of March 18, 1871, hurried to Paris. ' 
His military title, his advanced opinions, and his presumed talents 
gave him great influence among the Paris workers; he was not, ] 
however, elected a member of the Commune till the supplemen- 
tary elections of April 16. After the disastrous failures of Lulb*'^ 
and Bergeret, the Commune appointed him to the charge of the 
Department of War, trusting to his record and his own assertions. 
But, brave though he was personally, Cluseret was hopelt'^s'y 
unfit to organize any military operation. He failed to introduce 
order into his department, to prevent the continual meddling i*n«l 
contradiction by the central committee of the National Guard, 10 
organize a park of artillery, or even to relieve the men in 
trenches. Under his direction, with a nominal force of 100.000 
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guards, the defence of Paris was maintained by no more than 
about 10,000, usually the same 10,000. When the Commune real- 
ized the extent of his incompetence and arrested him, on May r, 
the fate of the insurrection was already decided. Cluseret had been 
charged with treason, but his crime was inefficiency. On May 24 
the entry of the Versailles troop>s into Paris saved him from con- 
demnation by the Communard courts and he escaped from France. 
He returned in 1884, sat as deputy for Toulon in 1888-89, 
died on Aug. 21, 1900. (See Commune.) 

See Mimoires du Giniral Clmeret : le deuMme sUge de Paris, la f,n 
de P empire (1887-88) ; P. Lissagaray, History of the Commune of 
xByt (1902) ; G. da Costa, La Commune Vicue (1903) ; R. W. Post- 
gate, Revolution from 1789 to 1906 (1920). (R. W. P.) 

CLUSIUM (mod. Chiusi, g.v.), an ancient town of Italy, one 
of the 12 cities of Etruria, on an isolated hill at the South end 
of the valley of the Clanis (Chiana). It first appears in Roman 
history at the end of the 7th century b.c., when it joined the other 
Etruscan towns against Tarquinius Priscus; and at the end of the 
6th century b.c. it placed itself, under its king Lars Porsena, at 
the head of the attempt to re-establish the Tarquins in Rome. At 
the time of the invasion of the Gauls in 391 b.c., the Roman en- 
voys who had come to intercede for the people of Clusium with 
the Gauls took part in the battle which followed; and this de- 
termined the Gauls to march on Rome. Clusium came under 
Roman supremacy before 225 b.c., when the Gauls advanced thus 
far. The Via Cassia, constructed after 187 b.c., passed just be- 
low the town. In imperial times its grain and grapes were famous, 
('‘hristianity found its way into Clusium as early as the 3rd cen- 
tury. In A.D. 540 it is named as a strong place to which Vitiges 
sent a garrison of a thousand men. 

Fragments of the Etruscan town walls are built into the medi- 
aeval fortifications. Under the town extends an elaborate system 
of rock-cut passages, probably drains. Extensive Etruscan ceme- 
teries surround the city on all sides. The prevalence of cremation 
in the early period led to the development of the so-called tombe 
a ziro, in which the cinerary um (often with a human head) is 
placed in a large clay jar (ziro, Lat. doUum), This was followed 
by the tombe a camera, in which the tomb is a chamber hewn in 
the rock. From one of the earliest of these came the famous 
Francois vase; another is the Tomba della Scimmia (the monkey), 
with a painted frieze in the central chamber. The most remark- 
able group of tombs is, however, that of Poggio Gaiclla, 3m. to 
the N., where the hill is honeycombed with chambers in three 
storeys, partly connected by a system of passages. Other note- 
worthy tombs are those of the Granduca, with a single subter- 
ranean chamber carefully constructed in travertine, and contain- 
ing eight cinerary urns of the same material; of Vigna Grande; 
of Colie Casuccini (the ancient stone door of which is still in 
working order), with two chambers, containing paintings repre- 
senting funeral rites. Nearly 3,000 Etruscan inscriptions have 
come to light froifi Clusium and its district alone, while the part 
of Etruria north of it as far as the Amo has produced barely 
500. Among the later tombs bilingual inscriptions are by no means 
rare, and both Etruscan and Latin inscriptions are often found 
in the same cemeteries. Many inscriptions are painted upon tiles 
which closed the niches containing the cinerary urns. In Roman 
times the territory of Clusium seems to have extended as far as 
bake Trasimene. The local museum contains important objects 
from the necropolis, bucchero, sepulchral urns, painted vases, 
and stone cippi with reliefs. 

IVo Christian catacombs have been found near Clusium, one 
in the hill of S: Caterina near the railway station, the inscriptions 
of which^^eem to go back to the 3rd century; another im. to the 
L. in a hill on which a church and monastery of S. Mustiola 
stood, which goes back to the 4th century, among its numerous 
inscriptions being one with the date a.d. 303, and the tombstone of 
b. Petroniiis Dexter, bishop of Clusium, who died in a,d. 322. To 
the west and north-west of Chiusi-at Cetona, Sarteano, Chianciano 
und Montepulciano other Etruscan cemeteries have been dis- 
covered; the objects from them have mostly passed to large 
museums or been di^ierBed 
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See R, Biandii-Bandinelli in MonumenH det lincei for a detailed 
account of the tombs; and c/. D. Randall Maclver, Villanovans and 
Early Etruscans (Oxford, 1924). (T. A.) 

CLUTC^ a device by means of which connected shafts or 
other mechanisms, such as engaging pulleys, gears and other rotat- 
ing parts, may be disconnected at will. A clutch is frequently 
required to operate many times in the course of a minute and, as 
in the spindle of the automatic screw machine, which often runs 

at 5,000 r.p.m., it maybe required 
to reverse its action several 
times within a few seconds. 
Clutches may be divided into two 
general classes, namely: Positive 
clutches and friction clutches. 

Positive Clutches.r— The sim- 
plest form of positive clutch is 
the jaw or claw type shown in fig. 
I. One part of the clutch is 
keyed or pinned rigidly to the 
shaft while the other part is slot- 
ted, thus permitting it to be en- 
gaged with, or disengaged from, 
the first part by sliding it along 
the shaft. The interlocking jaws 
upon the abutting faces of the 
clutch may have various forms. 

In machine tools the jaw clutch 
is applied extensively and is used 
for instantaneous disconnection 
of a drive to a feed screw. 
An automatic trip device jerks 
the clutch teeth out of mesh. A 
spiral claw clutch is utilized so that a drive cannot be reversed, 
this act forcing the teeth apart. Both types are shown in fig. i. 

The number of jaws on clutches depends upon the promptness 
with which a clutch must act. In punching and shearing machin- 
ery, the number varies from two to four, while in other classes 
of machinery the number of jaws may run as high as 24. 

The freewheel clutch, commonly applied to bicycles, but hav- 
ing other mechanical applications, is another form of positive 
clutch. This engages the rear sprocket with the rear wheel when 
the pedals are rotated forwards and permits the rear wheel to 
revolve free from the rear sprocket when the pedals are stopped. 

Friction Clutches^The object of a friction dutch is to con- 
nect a rotating member to one that is stationary, to bring it up 
to speed, and to transmit the required power with a minimum 

amount of slippage. In connec- 
tion with machine toolsHHiriction 
clutch introduces what might be 
termed a safety device in that 
it will slip when the pressure on 
the cutting tool becomes ex- 
cessive, thus preventing the 
breaking of gears or other parts. 
According to the direction in 
which the pressure between the 
contact surface is applied, fric- 
tion clutches may be further 
divided into axial clutches and 
rim clutches. 

Axial clutches manufactured by the various builders of trans- 
mission machineiy, machine tools and motor cars, are usually of 
one of the following three t3rpe8: Cone, disc and combined coni- 
cal disc. The cone clutch is the simplest form of friction clutch 
that can be devised, and if properly designed will give entire sat- 
isfaction in many mechanisms such as lathes, machine tools, 
hoisting apparatus, lorries, heavy automobiles. Two types of 
cone clutches, the single-cone and the double-cone, are usually 
met with. The single-cone clutch consists of a ‘^rnale” cone of 
cast iron or specially treated steel keyed rigidly to a driving riiaft 
with a second or ‘Temale” cone faced with cork, leather, asbestos, 
or other material, whidi is fitted to the driven shaf t by means of a 



Fig. 1.— -(a) claw or jaw clutch. 

(B) SPIRAL CLAW. OR RATCHET 
CLUTCH 


Th« oldMt form, the olaw or Jaw 
elutoh. oan only bo put In whan tho 
moohanitm It running at low tpood. 
whilo with tho spiral elutoh, tho drive 
cannot bo rovortod 



LORRY OR MOTOR TRUCK 
Utod In maohlno loolt. othor apparatus 
and heavy automoblloi. A lorry olutoh 
it shown within the fly-whool, with 
Jabrio lining riveted on 
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CLUTCH 


feather key. This key permits the driven cone to be engaged with 
the driving cone, thus transmitting the power from one shaft to 
the other. The hub of the driven cone is fitted with a groove into 
which a shifter collar is operated by the engaging lever or toggle 
as shown in fig. 2. When applied to vehicles the operating lever 
is usually replaced by a strong spring which performs the same 
function. The double-cone clutch is based on similar principles. 

The disc-clutch — ^known also as the plate clutch (fig. 3) — is 
a series of discs arranged in such a manner that each driven disc 
is located between two driving discs. The 
two types in common use are the single- 
disc in which a single disc serves as the 
driven member and the multiple-disc in 
which two or more discs act as the driven 
member. The single-disc clutch construc- 
tion includes a fabric-faced disc which is 
gripped on each side between a fly-wheel or 
other member and a pressure disc forced 
up by springs, toggle levers or other de- 
vices. Multiple-disc clutches are capable 
of transmitting large powers at high speeds fig. a .— single plate 
and have wide usage in motor cars, lorries clutch, oh disc- 
(trucks), cranes, hoists and heavy gearing, clutch, much used in 
A special form of hydraulically o^rated **®^®** 
disc clutch is used in some American vessels, such as torpedo 
boat destroyers, to disconnect the cruising engines from the turbine 
shafts without stopping the propelling machinery. 

In addition to the asbestos-fabric faced steel disc used for the 
friction surfaces, the following are sometimes used : Steel against 
steel; steel against steel with cork inserts; steel against bronze. 
A combination of steel and bronze working in oil or dry steel and 
fabric may be used. 

A combined conical-disc clutch is one in which the contact sur- 
faces of the disc or discs arc conical. In the Hele-Shaw conical disc 



clutch, shown in fig. 4, the driving and driven discs have a V-shaped 
annular groove, the sides of which form the surfaces in contact. 
Phosphor-bronze driving discs are provided with notches on the 
outer periphery which engage with suitable projections on the 
pressed steel casing. The mild steel driven discs have notches on 
the inner bore which engage with the corresponding projections on 
a steel sjuder which is splined to the shaft. The V groove in the 
discs permits a free circulation of oil, and at the same time en- 
sures fairly rapid dissipation of the heat generated when the 
clutch is allowed to slip. 

One of the recent developments with the disc type is the mag- 
netic clutch. No toggles, lever or mechanical movements are fitted, 
but the friction surfaces are brought together by magnetic force 
when the current is switched on. As may be seen in fig. 5 the driven 


disc is held a little way off by a spring 

plate. As the coils in the driving disc are . .1 

energized the resulting magnetic pull draws 

the driven disc against the friction lining. ii 

The magnetic pull does not attain its full 

value immediately and consequently the 

start is made without grabbing. 

In the rim-clutches pressure is obtained 
on the periphery of a rim and the various 
designs arc known as block, split-ring, fig 4 —h e l e-s h a m 
band, and roller, depending upon the man- clutch plates, with v* 
ner in which the pressure is applied to the shaped grooves, the 


exterior or interior of the rim. Block only parts making 


clutches are used chiefly on line shafts and frictional contact 
countershafts, although there are several designs that have given 
good service on machine tools. Split-ring clutches are used for all 
classes of service but their greatest field of apfdication appears to 
be in connection with machine tools, or in places where the diam- 
eter of the clutch as well as the space taken up by the clutch is 
limited. Band clutches are usually installed when it is necessary to 
transmit heavy loads accompanied by shocks, as for example, in 
the drives of rolling mills and heavy mine hoist. The roller clutch 
is used principally for punching presses. 

A block clutch used for shaft work consists of a shell running 


loose on the diaft, into which are fitted two brass or bronze shoes 
The shoes are fastened loosely to a sleeve, which in turn is slotted 
to the shaft. The shoes are pressed against the inner surface of 
the shell by means of an eccentric screw or wedge. 

The split-ring clutch consists of an outer shell running loose 
on a shaft or deeve; into this shell is fitted a split-ring. The 
latter may be expand^ by the action of a pair of levers as shown 




Fig. 5.— views of magnetic clutch, a. showing clutch with 
current on. b. with current off. in which magnetic pull brings 
SURFACES together WHEN THE CURRENT IS TURNED ON, TRANSMITTING 
OVER 2.000 HORSE-POWER IN THE LARGE CLUTCHES 

in the Heywood and Bridge clutch in fig. 6, or by means of a 
wedge. A sliding sleeve forms a convenient means of engaging a 
suitable lever. A sliding sleeve, operated by a suitable lever, 
forms a convenient means of engaging the split ring with the 
outer shell. 

In general, a band clutch consists of a flexible steel band, cither 
plain or faced with wood or asbestos fabric, one end of which is 
fixed and the other is free to move in a circumferential direction. 
Due to the pull exerted by the operating mechanism on the free 
end of the band, the latter is made to grip the driving or driven 
member. 

The roller clutch has a cam keyed to the crankshaft on the cir- 
cumference of which a number of recesses, forming inclined 
planes, have been cut. Rollers, rolling up these inclined planes 
due to the action of a shell, wedge themselves between the cam 
and the clutch ring, thus causing the crankshaft to rotate with a 
flywheel. The rollers are held in place and controlled by a shell 
which is connected with the crankshaft by means of a sjiring, 
which is in turn operated by a treadle. 

In rolling mills a special friction clutch, known as a ‘‘coil- 
clutch,” having a flexible steel coil connected with the driven 
shaft and a cone on the driving shaft has been brought into use. 
This type of clutch has very sensitive control. On a test made m 
a rolling mill, a load of xx tons was lowered by means of a crane 
on to an egg without crushing it and held there for three minutea 
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Fig. 6.— heywooo and bridge expanding clutch, showing how a powerful effect is gained by the expanding action of 

RIGHT AND LEFT HAND SCREWS IN DUPLICATE: AS THE SLIDING SLEEVE IS MOVED ALONG THE SHAFT. IT WORKS THE LEVERS GIVING 
A PARTIAL ROTATION TO THE SCREWS, AND EXPANDS THE BAND WITHIN THE SHELL. PERMISSION OF D. BRIDGE AND CO.. MANCHESTER 


A special application of the block clutch is the “centrifugal- 
clutch” which, by utilizing the principle of centrifugal force, 
throws out slipper-blocks against the interior wall of the clutch 
to enable an electric motor to obtain a proper start before pick- 
ing up the load. The weight of the shoes is so regulated that 
when the motor is running at full speed the power transmitted by 
the shoes equals the power of the motor and all slip ceases. 

In motor car service, it is very desirable that the car be started 
without jerks. In order to secure smooth clutch engagement, the 
designers of clutches were compelled to originate devices that 
insured evenness of contact between the friction surfaces. In gen- 
eral the function of these devices is to raise slightly the cone 
fating at intervals around the periphery so that upon engagement 
only a small portion of the friction surface comes into contact 
with the flywheel rim. As soon as the full spring pressure is ex- 
erted, the facing is depressed and the entire surface of the cone 
becomes active. In addition to securing smooth and easy clutdi 
engagement some means must be provided to prevent the spin- 
ning of the clutch when it is disengaged. By keeping the size and 



Fig. 7.X-COIL CLUTCH. WHICH CAUSES GREAT FRICTION BY THE GRIF 
OF THE COIL WHEN IT 18 THRUST ON TO A COME ON THE DRIVING SHAFT 

Weight down to a minimum signing may be reduced slightly. To 
ov(Tcome the spinning action completdy small brakes that are 
l^rought into action when the pedsd is depressed must be pro- 
vided. (F. H.) 

CLUWER (Cltjver. auvxER. Cluvemus), PHILIP (1580- 
German geographer and historian, wm bom at Dani^. 
He studied law at Leyden, but soon turned his attention to his- 
and geography, which were then taught there by Joseph 
Scaliger. He finally settled in Holland, where (after 1616) he 
•^teived a regular pension from Leyden academy. In x6ii he 


began to publish his works. He died at Leyden in 1623. His 
principal writings are: Germania Antigua (1616), SkUiae An- 
tiquae libri duo, Sardinia et Corsica Antigua (1619), and the post- 
humous Italia Antigua (1624) saai.lntroduciio in Universam 
Geographiam (1629). 

CLYDE^ COLIN CAMPBELL^ Baron (1792-1863), Brit- 
ish soldier, was bom at Glasgow on Oct. 20, 1792. He received 
his education at the Glasgow high school^ and when only x6 years 
of age obtained an ensigney in the 9th Foot. He fought under Sir 
Arthur Wellesley at Vimiera, took part in the retreat of Sir John 
Moore, and was present at the battle of Corunna. He shared in all 
the fighting of the Peninsular campaigns, and was severely 
wounded while leading a storming-party at the attack on San Se- 
bastian. He was again wounded at the passage of the Bidassoa, and 
compelled to return to England. Campbell held a command in the 
American expedition of 1814; and after the peace of the following 
year he devoted himself to studying the theoretical branches of his 
profession. In 1823 he quelled the negro insurrection in Demerara. 
In 1832 he became lieutenant-colonel of the 98th Foot, and with 
that regiment rendered distinguished service in the Chinese War of 
1842. Campbell was next employed in the Sikh War of 1848-49, 
under Lord Gough. At Chillianwalla, where he was wounded, and 
at the decisive victory of Gujarat, his skill and valour largely con- 
tributed to the success of the British arms. He was made a R.C.B. 
in 1849, And specially named in the thanks of parliament 

Sir Colin Campbell relumed home in 1853. in the Crimean War 
he commanded the Highland brigade, which formed part of the 
duke of Cambridge’s division. The brigade and its leader distin- 
guished themselves very greatly at the Alma; and with his “thin 
red line” of Highlanders he repulsed the Russian attack on Bala- 
Idava. At the close of the war Sir Colin was promoted G.C.B. 

The outbreak of the Indian Mutiny called for a general of tried 
experience; and on July xi, 1857, the command was offered to him 
by Lord Panmure. On being asked when he would be ready to 
set out, the veteran replied, “Within twenty-four hours.” He left 
England the next evening, and reached Calcutta on Aug. 13. 
started for the front on Oct. 27 and on Nov. 17 relieved Lucknow 
for the second time. He continued in chai^ of operations in 
Oudh until the end of the mutiny. For these services he was raised 
to the peerage, in 1858, as Lord Clyde; and, returning to England 
in the next year, he received the tfaraks of both Houses of Parlia- 
ment and a pension of i2,ooo a year. He died on Aug. 14, 1863. 

See Sir Owen Tudor Bume, Clyde and Stratknaim (“Rulen of 
India” aeries, x^z) ; and L. Shadw^ Life of Colin CompheU, Lord 
Clyde (x88i}. 
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CLTDEi the principal river of Lanarkshire, Scotland (Welsh, 
Clwyd, “far heard,” “strong,” the Glotta of Tacitus), also the 
name of the estuary which forms the largest hrth on the west 
coast. 

The River. — ^Daer Water, rising in Gana hill (2,190 ft.) on 
the borders of Lanarkshire and Dumfriesshire, after a course of 
loj mi., and Potrail Water, rising 3 mi. farther west in the same 
hilly country (1.928 ft.) after running north-north-east for 7 mi., 
unite 3^ mi. S. of Elvanfoot to form the Clyde, of which they are 
the principal headstreams, though many burns in these uplands 
are contributory. The old rhyme that “Annan, Tweed and Clyde 
rise a’out o’ae hillside” is not true, for Little Clyde bum here 
referred to, rising in Clyde law (1,789 ft), is only an affluent 
and not a parent stream. From the junction of the Daer and 
Potrail the river runs mainly northward, but winds eastward 
around Tinto hill, somewhat northwesterly to near Carstairs, 
where it bends west and south. From Harperfield, a point about 
4 mi. above Lanark, it keeps a northwesterly direction for the 
rest of its course as a river. The total length from the head of 
the Daer to Dumbarton is 106 mi., and it drains an area estimated 
at 1,481 sq.mi. It is thus the third longest river in Scotland 
(being exceeded by the Spey and Tay), but in respect of the indus- 
tries on its lower banks and its sea-borne commerce, it is one of 
the most important rivers in the world. Near Lanark it is broken 
by four celebrated falls (Bonnington, Corra, Dundaff and Stone- 
byres Linns) within a distance of 3^ mi. Within this distance 
the river falls 230 ft. From Stonebyres Linn to the sea the fall 
is practically 4 ft. in every mile. The chief villages and towns on 
or close to the river between its source and Glasgow are Craw- 
ford, Lamington, New Lanark, Lanark, Hamilton, Bothwell, 
Blantyre and Uddingston. At Bowling (pop. 1,018) — ^the point of 
transhipment for the Forth and Clyde canal — the river widens, 
the fairway being indicated by a stone wall continued seawards 
as far as Dumbarton. Dunglass point, near Bowling, is the 
western terminus of the wall of Antoninus, or Grim’s dyke. 

As far down as the falls the Clyde remains a pure fishing stream, 
but from the point at which it becomes an industrial river its 
waters are contaminated. Towards the end of the i8th century the 
river was yet fordable at the Broomielaw in the heart of Glasgow, 
but since that period the stream has been converted into a water- 
way deep enough to allow large ships to anchor in the harbour 
(see Glasgow). Clydesdale, as the valley of the upper Clyde is 
called, begins in the district watered by headstreams of the river, 
the course of which in effect it follows as far as Bothwell, a dis- 
tance of 50 mi. It is renowned for its breed of cart horses (spe- 
cifically known as Clydesdales), its orchards, fruit fields and 
market gardens, its coal and iron mines. 

The Firthw — From Dumbarton, where the firth is commonly 
considered to begin, to Ailsa Craig, where it ends, the fairway 
measures 64 mi. Its width varies from 1 mi. at Dumbarton to 37 
mi. from Girvan to the Mull of Kintyre. The depth varies from 
a low-tide minimum of 22 ft. in the navigable channel at Dum- 
barton to nearly 100 fathoms in the Sound of Bute and at other 
points. The Cumbraes, Bute and Arran are the principal islands 
in its waters. The sea lochs all lie on the Highland shore, and 
comprise Gare loch, Loch Long, I^och Goil, Holy loch, Loch 
Striven, Loch Riddon and Loch Fyne. The only rivers of any 
importance feeding the firth are the Ayrshire streams, of which 
the chief are the Gamock, Irvine, Ayr, Doon and Girvan. The 
tide ascends above Glasgow, where its farther rise is barred by a 
weir. The head ports are Glasgow, Port Glasgow, Greenock, 
Ardrossan, Irvine, Troon, Ayr and Campbeltown. In addition to 
harbour lights, beacons on rocks and lightships, there are light- 
houses on Ailsa Craig, Sanda, Davaar, Pladda, Holy Isle and 
Little Cumbrae, and at Tumberry Point, Cloch Point and Toward 
Point. Health and holiday resorts on the lochs, islands and main- 
land coast are numerous. 

CLYDEBANK, a large burgh, Dumbartonshire, Scotland, on 
the right bank of the Clyde, 6 mi. from Glasgow, served by the 
Scottish region railway. Pop. (cst. 1938) 47,912. In 1875 the 
district was almost purely rural, but after that date many in- 
dustries were established. Dalmuir, Kilbowie and Yoker were in- 


cluded in the burgh in 1886, but in 19x2 Yoker was incorporated 
with Glasgow. At Clydebank are the large shipbuilding yards 
and engineering works of John Brown and Co.; at Kilbowie the 
Singer Manufacturing Co. has a large factory, and at Dalmuir arc 
building and repairing yards of the Clyde Navigation trust. Clyde- 
bank, with Dumbarton, returns one member to parliament. The 
town was nearly obliterated by German air raids in 1941. 

CLYNES, JOHN ROBERT (1869-1949)1 English states- 
man, was born at Oldham, Lancs., on March 27, 1869, of working, 
class parents, and worked as an artisan for many years. He was 
active in the trade-union movement, and eventually became presi- 
dent of the National Union of General and Municipal Workers, 
and chairman of its executive council. He entered parliament 
as Labour member for northeast Manchester (Platting division j 
and sat for the same constituency from 1906 to 1931 and from 
1935 to 1945. He was parliamentary secretary to the ministry 
of food under Lord Rhondda (1917-18), and succeeded him as 
minister in 1918; but resigned after the armistice. 

At the beginning of the session of 1919 Clyncs was elected vice- 
chairman of the Labour {>arty, and chairman in 1921, but after 
the election of 1922 the Labour M.P.s selected J. R. MacDonald 
as parliamentary leader. As deputy leader Clynes moved on Jan. 
17, 1924, the Labour amendment of want of confidence in Bald- 
win’s government which brought that government down and put 
the labour party in office. He became lord privy seal and deputy 
leader of the house of commons. Clyncs always spoke in the 
house of commons with moderation, and was always heard with 
respect. He was secretary of state for home affairs from 1929 to 
1931. He died in London, Eng., Oct. 23, 1949. 

CNIDUS, an ancient city of Caria in Asia Minor, situated at 
the extremity of the long peninsula that fonns the southern side 
of the Sinus Ceramicus or Gulf of Cos. It was built partly on the 
mainland and partly on the Island of Triopion or Cape Krio, 
which anciently communicated with the continent by a causeway 
and bridge, and now by a narrow sandy isthmus. By means of the 
causeway the channel between island and mainland vras formed 
into two harbours, of w'hich the larger or southern, was further 
enclosed by two strongly-built moles. The extreme length of the 
city was little less than a mile, and the whole intramural area is 
thickly strewn with architectural remains. The walls, both insular 
and continental, can be traced throughout their whole circuit; 
and in many places, especially round the acropolis, at the north- 
east corner of the city, they are remarkably perfect. Knowl- 
ege of the site is largely due to the excavations executed by C. T. 
Newton in 1857-1858; but of recent years it has become a fre- 
quent calling station of touring steamers. The agora, the theatre, 
an odeum, a temple of Dionysus, a temple of the Muses, a tcm])le 
of Aphrofflte and a great number of minor buildings have been 
identified, and the general plan of the city has been very clearly 
made out. The most famous statue by the elder Praxiteles, the 
Aphrodite, was made for Cnidus. It has perished, but late copies 
exist, of which the most faithful is in the Vatican gallery. In a 
temple-enclosure C. T. Newton discovered a fine seated statue 
of Demeter, which now adorns the British Museum; and about 
3 mi. southeast of the city he came upon the ruins of a splendid 
tomb, and a colossal figure of a lion carved out of one block of 
Pentelic marble, 10 ft. in length and 6 in height, which has been 
supposed to commemorate the great naval victory of Conon over 
the Lacedaemonians in 394 b.c. 

Cnidus was a city of high antiquity and probably of Lacedae- 
monian colonization. Along with Halicarnassus and Cos, and 
the Rhodian cities of Lindus, Camirus and lalysus it formed the 
Dorian Hexapolis, which held its confederate assemblies on the 
Triopian headland, and there celebrated games in honour of 
Apollo, Poseidon and the nymphs. The city was at first gov- 
erned by an oligarchic senate, composed of sixty members, known 
as djuv^/ioves, and presided over by a magistrate called an dpefftiP 
but, though it is proved by inscriptions that the old names con- 
tinued to a very Ute period, the constitution underwent a popu- 
lar transformation. The situation of the city was favourable for 
commerce, and the Cnidians acquired considerable wealth, aiicj 
were able to colonize the island of Lipari, and founded the city oi 
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Corcyra Nigra fa Uie ' Adriatic. They ultimately submitted to 
Cyrus, and frcnn the battle of Eurymedon to the latter part of 
the Peloponnesian War they were subject to Athens. In 394 b.c. 
Conon fought off the port the battle which destroyed Spartan 
hegemony. The Romans easily obtained their allegiance, and re- 
wired them for help given against Antiochus by leaving them the 
freedom of their city. During the Byzantine period Aere must 
still have been a considerable population, for the ruins contain a 
large number of buildings belonging to the Byzantine style, and 
Christian sepulchres are common in the neighbourhood. 

Eudoxus, the astronomer, Ctesias, tbe writer on Persian his- 
toiy, and Sostratus, the builder of the cdebrated Pharos at Alex- 
andria, are the most remarkable of the Cnidians mentioned ill 
history. 

See C. T. Newton and R. P. Pullen, Hist, of Discoveries at HoBcm^ 
nassus, Cnidus etc. (1863). 

COACii^ a large roofed or enclosed carriage for passengers, 
which originated in Hungary at a place named Kocs, from which 
the name itself is derived through the French cache. As a general 
term, it is used (as in “coach-building”) for all carriages, and also 
in combination with qualifying attributes for particular forms 
(as in stage-coach, mail-coach, motor-coach, etc.) ; but the typical 
coach implies four wheels, springs and a roof. Tbe stage-coach, 
with seats outside and in, was a public conveyance which was 
known in England from the i6th century, and before railways the 
stage-coaches had regular routes (stages) all over the country; 
through their carrying the mails (from 1784) the term “mail- 
coach” arose. Similar vehicles were used in America and on the 
European continent. The diligence^ though not invariably with 
four horses, was the Continental analogue for public conveyance, 
with other minor varieties such as the Stellwagen and EUwagen. 

The driving of coaches with four horses was a task in which a 
considerable amount of skill was required, and English literature 
is full of the difficulties and humours of “the road” in old days. 
A form of sport thus arose for cnterjirising members of the nobility 
and gentry, and after the introduction of railways made the mail- 
coach obsolete as a matter of necessity, the old .sport of coaching 
fur pleasure still survived, though only to a limited extent. The 
l our-in-Hand Club was .started in England in 1856 and the Coach- 
ing Club in 1870, as the successors of the old Bensington Driving 
Club (1807-52), and Four-Horse Club (1808-29) ; and in America 



State coach of the lord mayor of London, built in its? 


the New York Coaching Club wa.s founded in 1875. But coaching 
ruiiains the sport of the wealthier classes, although in various 
piirts of England (e.g., London to Brighton, and in the Lake dis- 
trit t), in America, and in Europe, public coaches still have their 
ngular times and routes for those who enjoy this form of travel. 
The earliest railway vehicles for passengers were merely the road 
teaches of the period adapted to run on rails, and the expression 
Coaching traffic” is still used in England to denote traffic carried 
in passenger trains. , 

Of coaches possessing a history the two best known in Great 
liritain are the king’s state coach, and that of the lord mayor of 
'-<MHlon. The latter is the older, having been built, or at least 
first used, for the procession of Sir Charles Asgil, lord mayor 
«lect, in Nov. 1757. The body of this vehicle is not supported 


by springs, but hung on leather straps; and the whole struc- 
ture is very richly loaded with ornamental carving, gilding and 
paint-work. The different panels and the doors contain various 
allegorical groups of figures representing suitable subjects, and 
heraldic devices painted in a spirited manner. The royal state 
coach, which is described as “the most superb carriage ever built, 
was designed by Sir William Chambers, the paintings on it were 
executed by Cipriani, and the work was completed in 1761. During 
the later part of Queen Victoria’s reign it was hardly ever seen, 



The BRITISH ROYAL STATE COACH. COMPLETED IN 1761 
This ooMh It uttd only for ooromonlal oooailont tuoh u tho oponlng of 
porllamont. Tho ponolt and door aro oovertd with emblomalio devloot 


but on the accession of Edward VII. the coach was once more put 
in order for use on state occasions. The following is an official 
description of this famous coach: 

“The whole of the carriage and body is richly ornamented with 
laurel and carved work, beautifully gilt. The length, 24 ft.; width, 

8 ft. 3 in.; height, 12 ft.; length of pole, 12 ft. 4 in.; weight, 4 tons. 
The carriage and body of the coach is compo.sed as follows four 
large tritons, who support the body by four braces, covered with red 
morocco leather, and ornamented with gilt buckles, the two figures 
placed in front of the carriage bear the driver, and are represented 
in the action of drawing by cables extending round their Moulders, 
and the cranes and sounding shells to antiounce the approach of the 
monarch of the ocean; and those at the back carry the imperial 
fasces, topped with tridents. The driver’s foot-board is a large scallop 
shell, ornamented with bunches of reeds and other marine plants. 
The pole represents a bundle of lances; the splinter bar is composed 
of a rich moulding, issuing from beneath a voluted shell, and each 
end terminating in the head of a dolphin ; and the wheels are imitated 
from those of the ancient triumphal chariot. The body of the coach 
is composed of eight palm-trees, which, branching out at the top, 
sustain the roof; and four angular trees are loaded with trophies 
allusive to the victories obtained by Great Britain during the late 
glorious war, supported by four lions* beads. On the centre of the roof 
stand three boys, representing the genii of England, Scotland and 
Ireland, supporting the imperial crown of Great Britain, and holding 
in their hands the sceptre, sword of state, and ensigns of knighthood; 
their bodies are adorned with festoons of laurel, which fall from thence 
towards the four coryu^. The panels and doors are painted with 
appropriate emblematical devices, and the linings are of scarlet velvet 
richly embossed with national emblems.” 

We may observe how the difficult art of driving a coach was 
responsible for the use of the terms “coach” and “coaching” to 
mean tutor or training for examinations or athletics. 

See the Badminton Drivings by the duke of Beaufort (1888): 
Roger's Manual of Driving (Philadelphia, 1900) ; and “Nimrod’s” 
Essays on the Road (1876). 

COACHING. The 20th century witnessed in its first quarter 
the passing of a style of conveyance which was at one time , uni- 
versal, and has inspired the artist, the poet and the author to work 
that will remain long after the last coach has ceased to be seen on 
the roads. To say that four-in-hand driving will die out entirely 
is to take an extreme view, but while railways and motor cars hold 
their own there will be little chance for the art on our country 
roads — ^at any rate in comfort. 

The reader need hardly be told that in early days the roads 
were so bad in Great Britain that wheeled traffic literally made 
slow progress, and nearly everybody rode; but towards tlie end 
of the Commonwealth period social life had demanded a better 
means of communication from place to place. Accordingly the 
stage coach made its general appearance, and in spite of a good 
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deal of opposition, and the usual charge of effeminacy, remained. 
As might be expected the pace for many years was not great, and 
at first the coaches travelled only by day, the **flying coaches,” as 
they were called, covering between forty and fifty miles in the day 
of 12 hours — ^in fine weather. 

It must be remembered that coaching even in its palmiest days 
had its detractors, for the weather had to be taken into considera- 
tion, while the roads themselves till the days of Telford and Mac- 
adam left much to be desired, and accidents were much more 
numerous than is the case to-day with railways. Still its utility 
was beyond argument, but the question of .speed arose, and it 
should also be borne in mind that the slowness of the pace ren- 
dered the stage coach an easy prey to the highwaymen, who then 
abounded. The post office at the time favoured the plan of 
mounted “expresses,” and the slowness of the postal service was 
especially noticeable on the Great North Road, it being said that 
“every common traveller passes the King’s Mail on the first road 
in the kingdom.” Indeed at that time the stage coach itself was 
a speedier conveyance than the ordinary postal system. 

The moment brought the man, and it was John Palmer, the 
proprietor of the theatre at Bath, who in 1784 put the first mail 
coach on the road, running from Bristol to London at the rate 
of about seven miles an hour. The mail coach speedily found 
favour, and, as its name implies, it may be termed the special 
protege of the post office; of course it did not exterminate the 
stage coach, the two existing side by side till the advent of rail- 
ways drove them both off the road together. 

The driving of four horses appealed to the sporting gentlemen 
of the day, who drove their own vehicles, or who would take a 
stage or two on the regular coaches, with the connivance of the 
professional driver. Some well-known amateur coaching clubs 
were formed, including the Four Horse and the Bensington driv- 
ing clubs, both of which in due course passed away. It was in 
1856 that the Four-in-lland driving club was formed and lasted 
down to 1927, while in 1870, owing to the Four-in-Hand driving 
club only receiving a limited number of members, the still exist- 
ing coaching club was established. Though its members do not 
turn out in as great numbers as they did, it still keeps the spirit 
of the pastime alive at the meets at the Magazine in Hyde Park. 
Here, however, the plca.sure of driving four horses is the only 
consideration and no “passengers'' are taken for remuneration. 

Later on a number of w'hat may be termed subscription coaches 
were placed upon the road, which usually ran to various places 
within a radius of something like 50 miles of London, and till the 
ai)pearance of the motor car they were very p)opular. They have, 
howTver, practically disapfieared, with the death of the last of the 
London enthusiasts who was able to indulge his hobby, though 
tw’o roads wTre kept open in 1927. 

In the past many private gentlemen, especially masters of 
hounds, would indulge in driving tours through various imrts of 
the country, and in 1926 one well known master in the North 
afforded his friends and subscribers a very jdeasant afternoon’s 
outing. At the holding of some of the great horse shows, notably 
Richmond and Olympia, coaching classes arc popular and often 
well patronized, for it must be remembered that the regimental 
coaches, that is coaches kept up by various regiments in the 
service, have not yet gone out of fashion. Indeed it will probably 
be very many years before the art of driving four horses is lost 
entirelv in Great Britain. {See Driving.) 

COAHUILA, a northern frontier state of Mexico, bounded 
north and northeast by Texas, east by Nuevo Leon, south by San 
Luis Potosi and Zacatecas, and west by Durango and Chihuahua. 
Area, 58,052 sq.mi. The population in 1950 was 720,145. Its 
surface is a roughly broken plateau, traversed by several ranges 
of mountains and sloping gently toward the Rio Grande. In the 
western part there arc extensive areas of level land, many of 
them enclo.sed drainage basins, the largest of which is the Bols6n 
de Mapimi, a great depression which was long considered barren 
and uninhabitable. Experiments with irrigation, however, were 
highly successful and considerable tracts were later brought 
under cultivation. In general the state is insufficiently watered, 
the rainfall being light and the rivers small. The rivers flow 


eastward to the Rio Grande. The climate is hot and dry, and 
generally healthful. Stock raising was for a time the principal 
industry, but agriculture has been developed in several localities, 
among the chief products of which are cotton — Coahuila is the 
principal cotton-producing state in Mexico-— Indian com, wheal, 
beans, sugar and grapes. The Parras district in the southern 
part of the state has long been celebrated for its wines and 
brandies. The mineral products include silver, lead, coal, copper 
and iron. The mining operations are chiefly centred in the Sierra 
Mojada, Sierra Carmen and in the Santa Rosa valley. The mod- 
ern industrial development of the state is due to the railway lines 
constructed across it during the last quarter of the 19th century, 
and to the investment of foreign capital in local enterprises. The 
first Spanish settlement in the region now called Coahuila was at 
Saltillo in 1586, when it formed part of the province of Nueva 
Viscaya. The capital of the state is Saltillo. Among the more 
important towns are Parras, pop. (1940) 15,555, 98 mi. north- 
west of Saltillo, one of the largest railway centres in the countr>\ 
and Piedras Negras (formerly Ciudad Porfirio Diaz) on the Rio 
Grande. 

COAL AND COAL MINING. To modem civilization 
there has been no other substance in nature except air, .soil and 
water so important as coal. This black, earthy matter is a siruill 
potential dynamo — a so-called mineral derived from the derive 
vegetation of hundreds of millions of years ago. Within eaili 
piece is a vast store of energy drawn from the sun. The bettcj* 
the grade of coal, the more carbon it contains; when coal \r 
burned by combining it with oxygen in the air, the intense beat 
hoarded up from the rays of the sun of the so-called Carbonifer- 
ous period is released. It is the working power of coal that makes 
it so imi)ortant to mankind. One pound of it, burning in a modern 
engine, can produce as much work as a workman doing hand 
labour could in an entire day. 

In the pages which follow, coal and coal mining will be con- 
sidered in these separate sections: 

I. Origin and Kinds of Coal; First Uses 

II. Types and Methods of Coal Mining 

III. Surface or Strip Mining 

IV. Coal Mining in Great Britain 

V. Coal Mining in the United States 

VI. Hazards of Mining and Measures of Safety 

VII. Chemical By-Products of Coal 

VIII. World Coal Resources and Production 

L ORIGIN AND KINDS OF COAL; FIRST USES 

Coal is of organic origin, formed from the remains of livini' 
things such as trees, herbs, shrubs, vines and other plant materials 
that flourished millions of years ago, during periods of wide- 
spread uniformly mild, moist climate. From this variety of vem*- 
tation and its complex carbon compounds came a great assortment 
of coals, from brown coal and lignite or peat to the hardest kind 
of anthracite. 

Coal consists chiefly of carbon, derived directly from organic 
carbon compounds such as starch, sugar and cellulose which with 
water form the bulk and substance of vegetation. The carbon 
in the plants that later formed coal was not obtained from the soil 
by way of plant roots, but from the air by way of leaves. Being 
the only known natural agency known capable of abstracting 
large amounts of carbon from the air, plants employ it in the 
construction of their own tissues and store it up for future use. 
The mechanism by which this is accomplished is the plant cell 
with its green colouring matter. The energy utilized by plants in 
building up the organic substances out of carbon dioxide and water 
is that portion of the sunlight absorbed by the green material. 

Geology and Types of Coalw — Coal is fossilized plant mate- 
rial, preserved by burial and altered by earth forces. Although 
it is usually bedded, isolated pieces exist. The character of a 
coal depends upon the nature of the original plant debris, the 
extent and character of its decay and weathering before bunal 
(diagenesis), and upon the geological vicissitudes subsequently 
undergone. 
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Selective diagenetic processes tend to concentrate the more 
resistant components of the peat. Differences in coal arising 
from initial differences in composition or from the selective effects 
of diagenesis constitute type differences; differences arising from 
variability in earth forces constitute rank differences. Common 
banded coal, cannel coal and splint coal arc three common type 
varieties; lignite, subbituminous coal, bituminous coal and an- 
thracite are four common rank varieties. Each type of coal is, 
theoretically at least, represented in each rank. 

Geological forces mainly result in compaction and condensa- 
tion; the former, a physical process, results in loss of pore space, 
moisture and oxygen; the latter, a chemical change, results in an 
increase in residual carbon. These changes increase the density 
and heat value of the coal. Coal rank classification, therefore, 
has been based upon moisture content, oxygen content and heat 
value singly or in various combinations. Relative density, black- 
ness and reflectivity also provide rough indices of rank. 

The coking capacity of coal is produced by geological forces 
roncurrently with compaction and condensation. In general, it 
is restricted to bituminous coal and reaches its best expression in 
medium and low volatile coals. Coking quality is, therefore, also 
\\ criterion for rank classification. 

Depth of burial is an important factor in determining the rank 
f)f :i coal. However, the higher-rank coals have been subjected 
to other earth forces than simple hydrostatic pressure, for such 
( 0:1 Is arc found where rocks have been folded or otherwise modi- 
fied by earth forces, such as by contact with igneous rocks. Low- 
rmik coals on the other hand are characteristic of plains regions 
where the weight of overlying sediments has been the main source 
of alteration. 

The coalitication process terminates in the transformation of 
(nal into incombustible mineral carbon or graphite. Graphitic 
loal is found only in association with severely altered rocks. 

The age of a coal is no criterion of its rank. Immature coals 
may be of great age (('arboniferous ligtiitic coal of the Mo.scow 
b.tsin), and anthracitic coal may be of relatively recent age 
iKncene anthracite of Thrace and Switzerland). 

('oal is known in all geological systems since the Silurian, 
iiraphitic rocks suggest that coal formation may date back to 
jire-C'ambrian time. The Devonian coal represents very primi- 
i’\e land plants; Tertiary coals, on the other hand, represent 
flcbris from relatively modern trees. Hence there is apparently no 
I'lnit to the kind of land plant that may be the source of coal. 0 )al 
!n'(is are most iniviortant in the Carboniferous system of the Ptalae- 
rocks, Lower and Upper Cretaceous systems of the Mesozoic 
.ind throughout the Tertiary systems. The greatest quantity of 
cKil material is probably in the Tertiary rocks, but the greatest 
quantity of high grade coal is in the Carboniferous system. 

Most bituminous coals appear banded in hand specimens, and 
the banded ingredients, vitrain, clurain, durain and fusain, have 
l»een differentiated as vitreous and black, bright and striated, dull 
or charcoal-likc respectively. In thin sections the woody material 
(mainly vitrain), w'hich often can be clearly identified has been 
( idled anthraxylon by R. Thiessen, the charcoal-like material 
Uisain, and the heterogeneous matrix atlritus. Attritus that ap- 
I>c:irs predominantly opaque is the equivalent of durain of hand 
specimens and of splint coal. Tyjie variations in coal result from 
^ar^ations in the proportion of the banded ingredients or of the 
Ijoiauical components observed in thin sections, since both result 
irorn variations in the character of initial material when buried. 

I'he following definitions augment the brief explanations of 
certain varieties of coal mentioned above: 

Li finite is a low-rank brown to black coal, in which the original 
plant components are discernible. It gives a brown streak and 
disintegrates rapidly upon ex|)osure. It bums with little or no 
'^luokc, and is largely soluble in alkalies. 

Subbituminous cool is a low-nank banded, black coal with 
"oody layers commonly visible. It disintegrates in the air, but 
fairly slowly. It has a brown streak and smokes when it burns, 
b is noncoking and insoluble in alkalies. 

iiituminous coal is a medium- to high-rank black, usually 
banded, coal, with coking qualities poorly developed in high 


volatile coals but well developed in medium to low volatile coals. 
It weathers slightly or not at all. It is insoluble in alkalies and 
gives a black streak when fresh. It smokes when it burns. Three 
common type varieties are normal banded coal, cannel coal, which 
is an unbanded coal with silky lustre, grossly conchoidal fracture 

Table I. 'Ctnasituatinn Coals 
(Computed on ash-free basis) 


Rank 


Liienitc 

Subbituminous 
I^w-ranlc bituminous . 
Medium-rank bituminous . 
Iliffh rank bituminous 
Low- rank semibituminous. 
High- rank hemibiturainous 
Scmianthracitc 
Anthracite . . . . 


From M. R. CompbeU, •‘The Coal Fields of the United States** (U.S. Geological Sur- 
vey, Pai>cr loo-a). 

and with a large proportion of waxy components mainly in the 
form of spore exines, and splint coal, a dull, faintly striated coal, 
opaque in thin sections and with a somewhat metallic ring when 
sharply struck. Neither cannel nor splint coal usually possesses 
coking properties. 

Anthracite is a high-rank coal of dense rocklike texture, a gla.ssy 
lastrc and conchoidal fracture. Although faintly banded, banding 
does not determine breakage. It has a black streak. It docs not 
coke and burns with a nonluminous flame. (G. H. Ca.) 

Early Uses. — There is general archaeological evidence that 
during the Ilronze Age, 3,000 to 4,000 yr. ago. the people living 
in what is now Glamorganshire, Wales, used coal for funeral 
pyres. Remains of coal fires have been found in Roman forts 
and dwellings on Hadrian's Wall, dating from a.d. 121. Coal 
served as a fuel in China some time before the Christian era. We 
find various references to coal in the Bible, and among Greek and 
Roman writers before the birth of Christ. The Anglo-Saxon 
Chronicle records for the year 852 that “60 loads of wood, 12 
loads of coal, 6 loads of peat, etc.’' were to be paid in rent for 
Sempringham, the land let to Wuifred, by the Abbot Ceobred, 
having to do with the Abbey of Peterborough. 

After the invasion of the Normans in 1066, though, coal appar- 
ently w^as not important enough to be mentioned in the Domesday 
Book, there is evidence that monks of the 1 1 th centur>' often used 
it in their forges to produce the ironwork for which they were 
famous. It was certainly in fairly common use in the early middle 
ages. Travelling pilgrims brought news of the new fuel to the 
south of England from Northumberland and Durham, where 
coal could be picked up on the seashore. As early as the 13th 
century coal was brought down the eal|||k|past of England to Lon- 
don in small coastal barges. It waMpbied so inefficiently in 
those early days, giving off smoke ana what were considered 
poisonous odours, that a great deal of prejudice developed 
against its use. At one time King Edward 1 (1239-1307') iropo.sed 
the death penalty upon any person caught using coal for fuel 
purposes. This prejudice continued for some time thereafter, 
even through the reign of Elizabeth. One reason why it could 
not be u.sed easily in houses was that chimneys were made of iron 
and were therefore very expensive. Toward the end of the 15th 
century, however, a new material appeared — ^bricks, made easily 
and cheaply in coal furnaces. Bricks made it possible for every- 
body to have chimneys and to bum coal in their hearths. It took 
some time, of course, to perfect even brick chimneys to draw 
properly, so that heavy smoke and fumes did not escape into 
dwellings. In the houses of the well-to-do, however, coal became 
more and more popular. Thomas Cardinal Wolsey’s Hampton 
Court palace is an example of the ornamented brick chimney 
shafts which became fashionable in Tudor times. 

In 1735, when Abraham Darby patented his blast furnace, coal 
began to be used in the production of iron. What had hitherto 
been a rare and expensive metal became now something of com- 
mon use throughout England and eventually in North America. 

Coal was first discovered in the United States by Louis Joliet 
and Jacques Marquette in 1673. A map published with Mar- 
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quette’s Journal of i68x shows that coal was found near the 
present city of Utica, 111 . Father Louis Hennepin, accompanying 
La Salle's expedition to the Illinois country in 1680 as chaplain, 
in his book A New Discovery of a Vast Country in America pub- 
lished in England in 1689, referred to the fact that coal had been 
found near the Illinois river. 

It was not until 1745, however, that a coal mine was actually 
operated, near Richmond, Va. ; some coal was sold commercially 
in that year. Coal was discovered in Ohio in 1755. All of these 
deposits were of the bituminous variety. Anthracite was first 
mined in Pennsylvania about 1790. 

George Washington, writing in 1770 in his Journal of a Tour of 
the Ohio River, made a notation of a coal mine near the river 
bank where “coal seemed to be of the very best kind, burning 
freely and an abundance of it.” In the sparsely populated col- 
onies, however, native coal was not widely used. Up to the time 
of the Revolutionary War, most of it came from England or from 
Nova Scotia for limited industrial uses in towns along the Atlantic 
roast. With supplies curtailed during the long war, some use of 
the native coal was made by the black.smiths for manufacturing 
munitions for the Continental army. After the Revolution the 
infant industry expanded, mostly in areas adjacent to the mines. 
It was also something of a problem to convince a skeptical 
public of the value of the newfangled fuel. Word had come from 
France in a roundabout way that a law had been passed there 
forbidding any workman from burning coal in Paris, under heavy 
penalty, because it was believed that coal fumes caused serious 
epidemics of disease. 

Nevertheless, coal came to be used more and more in the 
United States. As bituminous coal was found close to the surface 
of the earth and required little expense to dig, farmers in their 
spare time peddled it to neighbouring blacksmiths and to a few 
persons who used it for heating their homes. Early farmers 
frequently would not allow a scam very far underground to be 
dug up because of a superstitious fear. But they often leased 
their mineral rights to others. As small companies were organized 
to mine the coal, the farmers and their farm hands frequently 
worked for the new owners in the winter months. 

In the early 1830s numerous small mining companies sprang up, 
notably in the Appalachian regions and along the Ohio, Illinois 
and Mississippi rivers. As a rule they had little capital and few 
survived. It was not until the 1840s that the U.S. coal industry 
mined its first 1,000,000 tons, and from then cv. the growth was 
steady and accumulative. The industry received a tremendous 
impetus from an entirely unexpected source with the advent of 
the railroad. The problem of transfiortation was solved and an 
immense new national market had been opened. 

In England, as mines grew deeper, the winding or lifting of coal 
to the surface of the earth from mine bottoms became more dif- 
ficult. In early times the coal was carried up ladders by the 
miners themselves; later it wa.s wound up in baskets by “whim 
gins” worked by horses. Then came James Watt’s rotary engine, 
which was first used for winding coal at the deep Walker colliery 
in 1784. 

Water had been another problem in the English mines from the 
earlic.st times and had limited the depths to which mines could be 
sunk. Then came Thomas Newcomen with his first steam pump 
built at Wolverhampton in 1711 — the pump which contained the 
germ of the idea for the first steam engine. Thus an efficient 
pump for draining water inside the mines appeared. 

A third difficulty in the British mines was that of hauling coal 
from the face or working area of the mine to the pit bottom. 
This had to be done by band or by back-breaking human labour, 
or by animal power. George Stcphensoirs steam pump (1812), 
however, enabled tubs of coal to be pulled to the bottom of the pit 
shaft. Thus, Newcomen, Watt and Stephenson helped revolution- 
ize early coal mining. 

U. TYPES AND METHODS OF COAL MINING 

There are two general methods of mining coal: underground 
nr deep mining; and surface or opencut (sometimes called strip) 
mining. The latter method is used when the coal bed lies near 


the surface of the earth, where the thickness of the so-called over- 
burden of the earth and rock atop the coal permits it to be stripped 
away by giant power shovels, and the coal seam or coal bed is wide 
or deep enough to justify tearing up the surface of the land cover- 
ing the coal. More often than not such land is submarginal, of 
no great agricultural value, and the coal deposits are of much 
greater economic value. Of the strip or surface mines, more will 
be said later in this article. 

Underground mining is of three types, depending on the nature 
of the terrain, the thickness of the coal seam or vein and on 
whether the coal is embedded in a hilly or a mountainous country 
or in flat areas. These are shaft mines, drift mines and slope 
mines. The following is a general description of the various types 
of underground mines and the methods of extracting coal from the 
earth. 

In the shaft mine, at least two vertical shafts are sunk into the 
earth. One brings the coal to the surface and transports the 
miners, by means of “cage,” “skip” or elevator (U.S.), or 
“lift” (England), from the top entrance to the working floor of 
the mine and from one level of the vertical shaft to the other 
The second shaft is used to draw fresh air into the working area 
below by a fan located at the top of this shaft; and to expel the 
foul air drawn up from below. Depths of shaft mines vary greatly 
in different parts of the world, det)ending upon the richness of the 
deposits and the extent of underground workings. The average 
depth of shaft mines in the United States is about T90 ft., and 
the deepest mine known in the states at mid- 20th century wass 
that of the Gallup Gamerco company in McKinley county, N.M.-— 
839 feet. Average depth of shaft mines in Greiit Britain is 1.167 
ft., and the deepest mine known there at mid-century was 4,200 ft. 

In a slope mine, the opening is made by a bore that goes down 
to the coal seams on a gradual incline. These mines are not 
deep as the shaft mines but the underground workings expend 
horizontally for great distances, sometimes for many miles. 

The outcrop in a drift mine is reached either by a tunnel or n 
horizontal bore into the side of the hill. 

Whereas in shaft mines the worker is taken down in “skip.«,” he* 
reaches the working area of a drift mine by being carried in tr.iin*' 
of mine cars— designated in the U.S. “man-trips” — ^inilled li> 
especially de.signed electric locomotives. If the grade is a getii lc 
one in a slope mine, the miners are transported in the same wwy 
as in the drift mine. In some slope mines trips are moved b> .1 
cable operated by a hoist or windlass which pulls them to tlv 
surface and keeps them from going downgrade too fast. The dif- 
ference between transportation in a drift mine as compiared with 
a sloj>e mine is that between the use of a more or less level tunnel 
driven into the coal scam from the side of the hill, using, us in the 
case of the slope mine, an inclined entry driven from the surface 
down to the coal seam. 

The thickness of coal seams underground varies greatly. Chinn 
is said to have the world’s largest coal bed — ^400 ft. in thicknes;.. 
Two seams in Wyoming are 90 ft. or more in thickness. Other 
seams in North America are 40 and 50 ft. thk^k but the avernge 
thickness in bituminous mines is 5.4 ft. The bulk of bituminoii.*^ 
coal in the United States, by far the most prevalent, is taken 
from seams varying from 3 to 10 ft. in thickness. A few U.S. 
coal seams, only 18 in. in thickness, have bituminous value in 
them sufficiently great to justify underground mining. Anthracite 
beds in Pennsylvania vary in thickne.ss as mined from ai)pn)xi“ 
mately 3 ft. or slightly less to the Mammoth mine in the southern 
Penn.sylvania field, with a thickness of 29 ft. i in. The majority 
of the anthracite coal beds are 4, 5 and 6 ft. ; the deepest is 1,300 ft- 
Generally speaking, anthracite seams are deeper, thiimer and more 
frequently broken than those of bituminous. In Great Brilam 
thickness of seams runs from 2.9 ft. to 5.4 ft., the general average 
being approximately 4 ft. 

Methods of Underground Mining* — ^In the United States 
almost nine-tenths of the coal is removed from underground mino> 
by the room-and-pillar method. About 50% or more of the foa 
is recovered by this method in the first working. The rooms ‘irt* 
dug out adjacent to the main gallery or entry. The coal is 
in these rooms which arc separated by narrow ribs or pilki*^^- 
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Wooden props or pillars are left to support the roof. The rooms 
are dug systematically like the blocks and alleys of a city, and 
the tunnels extending to the rooms lead along the seam of coal. 
The coal in the pillars is won by subsequent working, which may 
be likened to top slicing, in which the roof is caved in successive 
blocks. 
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FI 6 . 1.— TYPES OF COAL MINES 

The first working in rooms is an advancing and the winning of 
the rib, or pillar, by a retreating method. Rooms are driven 
parallel with one another and the room faces may be extend^ 
parallel, at right angles or at an angle to the dip. Once the pil- 
lars of coal have been removed the roof is allowed to fall in. The 
removal of these pillars is important because some of them may 
he 50 to 80 ft. in thickness and if they were not removed about 
one-third of the coal would be lost. These masses of coal, some 
of them as long as the rooms which they help to hold up^ while 
the miners arc working inside, are taken away systematically; 
ft’., the pillars farthest from the mine opening are removed first 
and those nearest the portal last. 

In the second underground means of removing coal ^the /o«g- 
or pillar-and-breast technique, the working places are rec- 
tangular rooms usually five or ten times as long as they are broad, 
opened on the upper side of the gangway. The breasts, usually 
fjom 5 to 12 yd. wide, vary with the character of the roof. The 
rooms or breasts are separated by pillars of solid coal, broken by 
so'.iU cross headings driven for ventilation, from 5 to 10 or 12 
ycl wide. The pillar is actually a solid wail of coal separating the 
^'orking places. When the object is to obtain all the coal that 
t;in be recovered as quickly as possible the pillars are left thin. 


Where this plan is likely to cause a crush or squeeze that may 
seriously injure the mine larger pillars are left. 

After the mine has been worked out, the pillars are removed by 
mining from them, until the roof comes down and prevents 
further working. 

In the mines of Great Britain this method of extracting coal 
underground is called the bord-and~piUar system and there are 
modifications of the system both in England and America, in the 
pillar-and-stall, post-and-stall, single and double stall, wide or 
square work, rearer workings, etc. In the longwall system, popu- 
lar in England, the whole seam is taken out and no pillars left 
except the shaft pillars and sometimes the main-road pillars. 
This system, too, has its variations. 

Mechanization.^ — By mid-2oth century, the United States had 
achieved by all odds the greatest amount of mechanization in the 
mining of coal. Ninety-one per cent of all bituminous coal mined 
underground was cut mechanically, and 64% of the loading was 
done mechanically, with the percentage constantly increasing. 
Cleaning and sizing were mechanized. Electric machines to 
undercut coal often took slices .seven inches thick and six to nine 
feet back under the bottom of the seam, thus permitting the coal 
to break up more easily when the explosive was discharged. Me- 
chanical loading machines, some able to load a five-ton car in less 
than one minute, performed the work which used to take a miner 
several hours of hand labour to do. Small electric locomotives 
hauled the loaded coal cars, in trains of 50 or more cars, to the 
bottom of the shaft. In some mines, conveyor belts did the entire 
job of moving the coal from the working face all the way to the 
mine exterior. Some of these bells, carrying the coal from one 
huge unit to another, could transport coal as many as 15 mi. in- 
side a large mine before delivering it outside to the tipple. These 
conveyor belts took the place of the underground train of cars. 

Wooden man-trip cars, employed to take miners to their work- 
ing places in slope or drift mines, from the side of the hill or 
mountain, were being replaced by all-steel cars, electrically oper- 
ated, carefully roofed and carrying 38 men each. Some of these 
cars travelled five miles or more underground, each way, from 
the portal entrance to the face, in reaching the working area. U.S. 
mines had more than 250,000 mi. of underground track for these 
cars. 

One of the first tasks in taking coal from the face is that of 
boring blast holes in the solid coal. A mobile electric drill does 
this work. The miner does not hold the drill; it is suspended from 
a boom, somewhat like a dentist's drill and the workman swings 
it easily to the place where it is needed. Nor does he have to 
carry the drill anywhere. Both drill and boom are mounted on an 
electric mine locomotive which can travel everywhere in the mine. 
It can cut holes at any elevation for the eventual placing of the 
shots that will break down the coal and its wide swing allows it 
to be operated easily either horizontally or vertically. 

Cutting machines, like the electric drills, may be rubber-mounted 
or run on tracks. The use of this huge electric mechanism for 
making advance cutting allows for expansion when the coal is 
later blasted loose from the seam. This coal cutter has an end- 
less chain with projecting bits which chew out a deep channel in 
the coal face. First a horizontal cut is made, then a vertical slot 
will be cut near the centre, after which, the face is ready to be 
shot fired. 

Before any blasting is done, the electric drill puts a series of 
holes into the coal preparatory to tamping permissible explosives 
into the holes. To prevent the danger of sparks, a wooden tamper 
is used to shove the explosive home. Afterward, the firing will 
crumble the coal into large pieces which are removed later by a 
loading machine. The modern coal mine shovel, a crocodilelike 
contraption with headlamps for eyes, is one type of mechanical 
loader used in U.S. mines. Its teeth, revolving toward the centre 
of its mouth, pick up the loose coal and pile it onto a conveyor 
belt which carries the coal back over the head of the machine and 
into a waiting coal car. A single machine like this is capable of 
loading up to six tons of coal each minute. 

Instead of using explosives, many U.S. mines do the shooting 
by the sudden release of compressed air. In the Airdox system a 
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miner inserts a cylinder into the hole made by the drilling ma- 
chine, into which air at 10,000 lb. per square inch pressure is 
compressed. Once the compressed air is released within the face, 
its gentle breaking effect on the coal assures a larger range of 
grades or sizes and at the same time provides a safety factor in 
the blasting process. 

With two-thirds of U.S. underground loading done by machin- 
ery at mid- 20th century, the hand loading of coal was rapidly 
going out of fashion. A tire-mounted engine transfers the broken 
coal rapidly to a rear conveyor. It then loads the coal swiftly 
into the mine car which is then pulled away by a locomotive or 
another “shuttle-buggy,'’ and an empty car automatically takes 
its place. Or the broken coal may be dumped onto conveyor 
belts which move the coal directly to the cleansing plant. 

The continuous mining machine, first demonstrated in 1948, re- 
placed the cyclical, step-by-step mining .sequence and combined 
in one continuous operation all of the other steps, using a mini- 
mum of manpower. One type produced two tons per minute, 
although the actual speed varied according to the characteristics 
of each seam and from mine to mine. It eliminated altogether 
the drilling and shooting operations, but posed the problem of 
conveying the coal away fast enough in bulk to the surface or the 
cleansing plant. 

The “coal mole” (trademark “Colmol” of the Jeffrey Manu- 
facturing company) continuously gouges out coal from the solid 
face without use of the four ordinary mining machines for under- 
cutting, drilling, loading or hand-shovelling. The Colmol, boring 
forward like a mole in the ground, is powered electrohydraulically 
and is mounted on caterpillar tractor treads that can be made to 
meet various heights of the coal scams. On its head are ten re- 
volving cutters, each cutter having four bits. It operates with 
light fingertip control, and moves steadily and continuously ahead 
in the solid coal without vibration, often producing a four-ton 
flow of coal per minute in a four-foot high seam. 

Some idea of the extent of mechanization in U.S. coal mining 
may be gathered from transportation trends in underground work. 
At mid-century the total track haulage was estimated at 30,000 
mi., and approximately 500,000 mine cars and 16,000 locomotives 
ran on those underground tracks. The average mine had 33 cars 
for each locomotive. About 750,000 mine cars were in use for 
underground work. The majority of the locomotives were 
electric-powered, and the average length of each belt conveyor 
was about 850 ft. The advantage of a long belt installation 
lies in the fact that it gives a transportation medium that has 
natural .space conformations to mining, and approaches the goal 
of a continuous flow of coal from face to tipple or breaker, wnth 
a minimum of operating costs. From 40% to 50% of the loco- 
motives used at mid-century were 10 tons or more in size, the 
trend being toward increasingly larger units. Some manufactur- 
ers were making locomotives only in sizes of 15 tons or more, and 
few storage battery locomotives were used. Many mine com- 
panies preferred tandem locomotives for heavy-duty work, the 
largest of these consisting of two 25-ton locomotives connected in 
permanent tandem, and equipped with six 1 20-h.p. motors. Hy- 
draulic and pneumatic braking systems were employed. 

m. SURFACE OR STRIP MINING 

When coal was first discovered, it lay on the surface of the 
earth in exposed ledges or outcroppings. In time this fuel was 
exhausted and man scratched back the earth and followed the 
coal seams underground. That was the way opencut or .surface 
mining began — so-called because the open cuts or trenches laid 
the coal seams bare, making it possible for more coal to be re- 
moved. It became more and more difficult, however, to remove 
the masses of overlying dirt, rock nnd shale, even with horse- 
drawn or other animal-drawn scrapers, to say nothing of small 
shovels in the hands of witrkmen. Coal mining thereafter had 
to be carried on underground, in tunnels driven into the hillsides, 
or eventually by huge bores tunnelled straight down into the earth 
within which miners could be hauled down and up again. It did 
not take long for early underground miners to learn the dangers 
of mining coal that lay too close to the surface. Unless there was 


a solid rock roof above them which could be propped up while 
they were digging the coal, the tops of these tunnels would cave 
in. Thus shafts were dug; still deeper veins were reached and 
great buried coal resources were revealed. But there were still 
left millions of tons of surface coal — ^too close to the earth’s ex- 
terior to mine safely from underground and yet too deeply em- 
bedded to be reached with the simple tools and slight equipment 
available to miners. Thus opencut or surface mining, called open- 
cast mining in Great Britain, developed. By mid-20th century 
some form of opencut or strip mining had been used in 20 U.S 
states; about 23% of all bituminous coal production and a third of 
anthracite production came from surface mines. In Great Britain 
about 5 % of total coal production was from opencast mining. 

In strip mining, large power-operated mechanical shovels, some 
of which can lift 35 tons at. one bite, remove the overburden 
(earth and rock above the coal seam), drilled and blasted into 
fragments to facilitate removal. The shovels or draglines deposit 
this mass of limestone, shale and earth and rock in ridges parallel- 
ing the contour of the outcroppings of the coal. Once this over- 
burden is removed and set aside, the surface of the exposed coal 
seam is cleaned by mechanical scrapers and revolving brushes. 
A smaller mechanical loading shovel with a capacity of five tons 
picks up the coal and deposits it in motor trucks or railroad cars 
which transport the mine-run coal to the cleansing and sorting 
plants, tipple or breaker — depending on the type of coal — where ii 
goes through a final process. 

Rehabilitation of Land Following Surface Mining.-— 

Surface or strip mining neces.sarily overhauls the landscape. Most 
of the area from which coal is taken is submarginal land and iiijt 
too valuable for farming purposes. Furthermore, the aggreg:i(i 
area affected is small, indeed, when measured against the effects 01 
soil erosion and depletion of agricultural fertility, even in ordinar\ 
farming areas. However, land rehabilitation programs wimc 
adopted, especially in the United States, following the removal o; 
coal. Methods were developed to reinstate the upturned earth ui 
spoil banks, as they are called, into good land which eventu:ill\ 
attains productivity. 

About 190,000 ac. of land had been surface mined of coal l>\ 
inid-20th century in Arkansas, Kansas. Illinois, Indiana, Inw.i 
Kentucky, Missouri, Ohio, Oklahoma and Alabama. Of thi^ 
total, 56,000 ac. supported satisfactory stands of grasses, slirub- 
and legumes. About 52,000 ac. had natural or planted forests, anil 
about 5% of the acreage represented soils too toxic for revegetat 
ing projicrly. 

lY. COAL MINING IN GREAT BRITAIN 

Special Methods of British Minings — No two collieries arc 
exactly alike in British coal mines. Most of the coal .seams arc 
“pitching,” that is, they are not horizontal or flat as are many 0! 
the .seams in U.S. mines, but run up and down hill. Several coal 
seams are often found, one atop the other, and in many instance- 
each .seam has a different quality of coal. The United States lia^ 
multiple coal seams in some of its mines; but 4tenerally speaking' 
because of its greater wealth of coal, only the more convenirni 
scam is mined, whereas in Britain the attempt is made to gel all 
of the coal out once an area is reached. Seams are much thinner 
than in the United States and depths of mines arc much greater 
Because of the greater depth (many are below the normal watei 
level), English mines are drier than those of the U.S. 

Since each colliery presents its own problems of production- 
according to the thickness of seam, inclination and depth from tie 
surface, type of roof and floor and proximity to other working." 
no general statement can be laid down about the common or usual 
method of producing coal in all British mines. Different machin' 
ery from t^t employed in the U.S. must be employed. The usf 
of compressed air for running locomotives, picks and practically 
all of the mining machinery underground is common to the Uni" 
ish mines, although electricity was beginning to be used at 
20th century. , 

As mentioned earlier, the most general method for producing coa 
in Britain is by longwall working. The second is the bord-anfl- 
pillar or pillar-and-stall system. 
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Because of the pitching seams 
in British mines, production by 
longwall working proved the easi- 
est. Graham R. Bamber in his 
**Coal Mining and Miners To- 
day,*' included in The Secrets of 
Other PeopWs Jobs (Odham’s 
Press Ltd., London, 1944), de- 
scribes both methods as follows: 

We keep a coal face, perhaps 200 
yards long, which advances a fixed 
distance each day— it might be any- 
thii^ up to 6 ft.— and a collier Is 
stationed at intervals to win and 
fill out the coal. 

Main Gate Hoad, 

The coal is brought away down a 
main gate road, leading from the 
middle of the face, and at each end 
of the face another road called a 
tail gate affords an alternative 
means of exit, allows for materials 
to be taken to the face, and pro- 
vides for a ventilating circuit up 
through the gate road, along the 
iace, and back through the tail gates 
and return roads. The other 
method is called bord-and-piUar 
working, and is used in broken, dif- 
ficult ground and when mining un- 
«li'r built-up areas. The scam is cut 
up by a series of longitudinal and 
transverse roads into squares, some- 
thing like a gigantic chessboard, 
and these squares, or pillars, are 
I hen stripped as far as possible, but 
leaving enough coal to support the 
roof. This coal, of course, is lost if 
the surface has to be supported 
above, but the pillars are removed 
ill strips and the surface let down 
if the support b not required. 

In the bord-and-pillar (also 
called pillar-and-breast) system, 
the narrow roads or headings at 
the bottom of the underground 
mine are cut at right angles from 
the main road of the floor of the 
mine, and at intervals of about 
100 yd. from each other. Twenty 
yards up a heading a miner begins 
to open his stall; another miner 
does the same 20 yd. farther on. 
both men make the opening from 
tlic heading very narrow at first, 
(iradually they broaden it out 
toward each other until the two 
stalls meet. Behind them, stand- 
ing between the two entrances 
is u block of coal called the pil- 
lar. This is left as a support for 
the roof. 
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two miners work forward, each 

cutting a breadth of ten yards of coal from the face. They work 
on like this for 50 yd., no farther, because 100 yd. down the m^ 
road is another heading from which other miners are workii^ 
stalls toward them. ' On one side of the one man, between his 
^t^ll and the main road, is a block of coal 20 yd. thick. There is 
a similar block of coal on the far side of the other man, between 
and the next pair of stalls. Each miner now begins to cut 
away ten yards’ breadth of this coal, working backward toward 
entrance of his stall. The two men do this until they are level 
the pillar left between the entrances. Thus, bctwwn the 
<^utrance of one stall and that of another stall stands a pillar of 
20 yd. broad and of about the same thickness. 

<•0 


In the tongwall method of underground mining, the headingf 
are not cut at right angles from the main roads but are made 
diagonally. When a heading has been made from the road, a 
miner starts work at Ihe comer where the road and heading meet. 
As he cuts away the coal he supports the roof behind him with 
props, and also with piles or chocks of the rode and shale which 
come away with the coal. Meanwhile narrow roads called gates 
have been cut at intervals, connecting the heading with the 
road. In these gates other men set to work; as each mmi works 
forward he comes in time to the gate in front of him, where ha 
stops. In this method of work all the coal is got out at once, 
and no pillars are left as is the case in the bord-and-pillar method. 
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Fig. 3. — BORD-AND-PIULAR METHOD OF MINING 

Sometimes work is begun at the far end of the heading, and the 
men work backward toward the main road instead of working 
from it. This is called longwall working back or long wall retreat- 
ing. Although the roof is supported while the men are working 
near it, it is allowed to sink or settle gradually as they leave it 
behind them. All the coal is got out at once in this method. 

In different mines or pits there are variations employed of both 
the longwall system and of the bord-and-pillar system. But in 
essentials, the methods described above constitute the general 
techniques employed in the two most popular production methods 
in Great Britain. 



Fig. 4. — ^LONGWALL METHOD OP MINING 


Nationalization.^ — In Sept. 1944, because of the serious drop 
in coal output and the shortage of manpower in the mines, the 
British government set up a committee of mining experts to 
recommend means of bringing the mines up to full efficiency. The 
Reid committee report, published in March 1945, dealt only with 
technical problems, but it was clear that if the committee’s plans 
for modernizing the mines and putting the best kinds of mechani- 
zation into them were to be carried out, the whole industry would 
have to be reorganized. The government approved all the pro- 
posals of the committee. On July 12, 1946, the Nationalization 
of Coal Mines act was passed, and on Jan. 1, 1947, about 1,500 
British collieries formerly owned by about 800 private organiza- 
tions or individuals were taken over by the newly constituted 
National Coal board. 

The whole country was divided into eight divisions and 48 areas. 
Each area averaged more than 4,000,000 long tons output of coal 
per year. The coal board, located in London, consisted of a 
chairman, a deputy chairman and various members representing 


labour, finance, manpower, reconstruction and planning, etc. 
The board altogether comprised nine persons. In each of the 
eight divisions there was a divisional board with its chairman and 
its functional directors patterned after the national board in 
London. In each of the eight divisions there was a general man- 
ager, responsible to the divisional board. 

y. COAL MINING IN THE UNITED STATES 

Mineable scams in the United States vary in thickness from 2 
to more than 90 ft., but most production comes from seams 3 to 
6 ft. thick. In the two foremost coal states, the seams at mid-2oth 
century averted 5.2 ft. (West Virginia) and 5 ft. (Pennsylvania). 
Montana, with America’s thickest coal seams, averaged 16.8 ft., 
and Wyoming had 12.8 ft., with one mine in the latter state having 
a 90-ft. coal seam. Seams of great thickness are not always the 
sources of the best coal for power purposes, however. The coals 
are likely to be geologically young and inferior for heating pur- 
poses. 

The average depth of vertical shafts in U.S. underground min- 
ing is 190 ft.; the deepest vertical shaft at mid- 20th century was 
839 ft. in New Mexico. The predominant type of mine opening in 
the U.S. is not a vertical shaft but rather a slope entry, inclined 
or declined to the coal bed, or a drift entry. About onc-fourlh of 
all U.S. coal produced in deep mines came from mines with ver- 
tical openings or shafts. This portion increases only when the 
seams best adapted to slope mining are exhausted, as is the case 
with Great Britain, where practically all coal mined is produced at 
shaft mines. Shaft mines in Britain, as has been noted, are much 
deeper than those in the United States, averaging 1,167 ft. 

The national demand for both bituminous and anthracite coal 
in the U.S. rises and falls in conformance with general prosperity. 
For example, the disinflation of 1949, added to work stoppages, 
made the coal output of the first six months of 1949 about to% 
behind the same period in the year preceding. Dieselization of 
railroad motive power was also having its obvious effect. Com- 
petitive fuels — ^natural gas, oil, etc. — ^were making their inroads 
on the home heating market, and general industrial activity was 
slackening, with fuel oil in supply at substantial price cuts. Re- 
tail prices of coal went up because of increas^ wages and a 
royalty tax for the miners’ welfare fund. Thus the price differ- 
ential between coal and gas became progressively smaller, with 
coal, usually the cheapest of all fuels, beginning to lose its eco- 
nomic advantage. 

Original Coal Reserves by States.— Table II, showing orig- 
inal coal reserves in the United States by states, is based on U.S. 
geological surveys and, with respect to West Virginia and Pennsyl- 
vania, estimates of the state geological surveys. These figures do 
not measure the amount of coal that would be recoverable by 
existing methods of mining. Some scientists estimate that the 
amount of recoverable coal is 50% of the estimated reserves, 
while others put the percentage figure even lower. 

Thirty one states and Alaska have deposits of commercially 
mineable coal. The area of continental United States under- 
lain by coal equals 11% of the total area or roughly 340,000 sq.mi. 
Reserves equalled approximately 21,000 tons per capita at mid 
20th century. About 39,332,000,000 tons of coal had been taken 
out of the ground, of which 23,459,000,000 tons (83.4%) were 
bituminous and 4,873,000,000 tons (x6.6%) were anthracite. 
For each ton removed, there remained 104 tons still in the earth, 
including that in sus()ended or worked-out mines, on the basis of 
the deceptively large geologically inferred reserves. 

Coal at mid-century wras the largest in physical volume among 
all U.S. commodities, representing also the largest single item 
(one-third) of railroad freight haulage. Its total tonnage was 
approximately three times that of U.S. grain crops, and five times 
t^t of iron ore. Annual dollar value of mined coal exceeded 
the aggregate of iron ore, gold, silver, zinc, lead and other metals. 

In z86o the U.S. was producing 20,000,000 tons of coal a 
year, almost half being anthracite for home heating. Production 
almost doubled thereafter in each decade and was 111,000.000 
tons in 1890; it doubled again to 213,000,000 tons in 1900. A 
1918 output of 580,000.000 tons of bituminous lapsed to 
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OPERATIONS IN COAL MINING 


1. Workman testing the roof of a team 4. Electrlo post drill In operation 

2. Miner equipped with gat mask, testing for explosive gat and for oxygen 5. Charging a hole with explosive, using ■ wood tamping stick 

deficiency 6. Loading machine In operation at a mine face 

3. Working a low team with ordinary pick 
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MINING AND TRANSPORTING COAL 

1. Anembllno timber potti at the tipple of a mine, for use in tupportino 3. Loaded “man-trip" train taking a ehlft of miners out of a low-seam mine 

the mine roof at regular Intervals 4 , Motorman of a coal train emerging from a low-seam mine 

2. Miner setting a timber post to hold up the roof while a machine cutter 5, Coal train outside the mine 

waits to operate a giant saw S- Loading coal Into railroad oars 
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000.000 tons in 1980 but in 1944, Xak* 

during World War 11, the bitu- • 

minous output reached a new high I 

of 620,900,000 tons, which was ^ 

exceeded in 1947 by another rec- . 

<ird of 631,000,000 tons. U.S. iSS'" 

anthracite production reached a T 

high of 68,181,409 tons in 1944. . . ; : ; 

Number of Hen and Days : •. , 

Wotked.1— In 1920, 9,000 U.S. wt"; • • • • si'o|* 

biiuminous mines employed 640,- ’• '• ’• 8o,iS 

000 miners; the industry ea- MuyianS *. 1 *. ; •. 

panded until in 1923 the mining iJSljSri • • • ’• ’• »’«» 

force was 705,000 men. In 1948 Montana ] 

the bituminous mines employed NSthnl&a • • • • 

435,000 and the anthracite ap- . i ! 

proximately 75,000. The declin* Penn»yWanta(anthrndte)! 
ing trend of the labour force 

was due primarily to replacement Tennensae . ! 1 ! ; tn 

of manual labour by machines, vu" u 

In 1935-39, the average num- | • «: 

ber of days worked per year was Weat Virginia .... tio. 

182; during the wartime emcr- otSSs^te.'. ; : : ; 

gcncy of 1944 this number rose — 1:77 

to 278. In 1946 the figure was ^ — : — : — — : — ' 

214 days; in 1947. 834; in 1948. I 

210; and in 1949, 188. Strikes 

called by the miners* union in 1948 and 1949 accounted for the 
falUng-off in working days during these years. 

neparing Coal for Markets — In earlier days, before surface 
preparation plants for cleaning, sizing and washing coal came 
into vogue, the consumer received his coal as it came from the 
mine; labourers who did the loading underground picked out 
such impurities as shale which caught their eyes. This run-of- 
thc-mine coal was a conglomerate mass of fines, small, medium 
and large, as they emerged from the mine and were loaded into 
railroad cars without any sorting or any processing. When loading 
inacliines came into use, the process of dumping coal into rail- 
road cars was speeded up, and most if not all of the impurities 
stayed in. 

Different types of consumers and varying types of coal- 
burning mechanisms inevitably began demanding particular 
sizes of coal 


Tabu It— Coal Rtstnu in (ka tr.5. hy Stain 
(Million! ef tom ) 

Estinukted original reservai 


bituminouil lAnthracltel 


1 Productionl 
■lx8oo-n>4»*f 


KanaininK in 

groundT 

Jan x,ig4«i Per cent 


Alabama ... a, 

^kanaai ... * * HJS 

Sa : ■ • • • 

: i 

i&cky ; ; : '• 

"SS? : : ; ; & 

i}“^ 84,00 

Montana ..... a6s 



North Dakota .... 

Oklahoma ..... S'w 

Pennsylvania (anthracite) . 

Pennsylvania (bitumiooua) 75.0? 

South Dakota .... 

Tennessee a5,6< 

8.o< 

J^.Uh 88.11 

VjWWtt ai.i. 

Washington 11.4: 

West Virginia .... 

Wyoming 30.51 

Other States 1.61 


67.570 I 
1,716 \ 
317, .m6 1 

301,400 I 
S.t.05X 1 
so, 160 I 

30.000 
xa3.A«7 

8.043 

3,000 

84.000 
381, X14 
,ao,834 
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54.051 

33.363 

7S,oo.t 

X,030 

*S.66s 

31.000 
93.340 

31.649 

63.878 

1x6,705 

030,733 

3.465 


3.144.981 30,331 1 


90.8 

w,7wi.7 1 

1,625.3 \ 

ya.o 

94.7 

466.5 

316,879.5 

99.8 

5.085.3 

198.3147 

98.5 

965.4 

53,085.6 I 

98.3 

341.5 

38,8x8.3 

98.8 

364.7 

99,735.3 

99.1 

X, 893.8 

X 31 . 434.9 

98.S 

9503 

7.783.7 

96.8 

46.5 

1.053 5 

97-7 

*55.0 

83.745.0 

907 

154.4 

380,059.6 

90-0 

120.5 

90,7x3.5 

99.4 

64.7 

590 . 035-3 

000 

x.66i,6 

03.305.4 

08.a 

155.8 

1 54 , 795. 3 

09.7 

4.873.3 

18,389.7 

701 

7,333.6 

67,770.4 

go. a 


30,938.0 09 8 

03 . 147-3 99-8 

31 , 113.6 07.5 

63,7360 90-8 

XX 1.850.0 95-8 

630 , .3O5 3 90 0 

3,430.7 OO-O 


*Baaefl on estimates made by Howard N . Eavenson, T ho First Comiury anJ a Qnarior of Amorican Coal I ndustry, 1800-1885; U.S. Bureau 
of Muies, i886-x948. tlnduding pillars left and coal lost in worked-out mines. 

^8 and 1949 accounted for the The density of coal is less than that of the rocky impurities 
these years. embedded in it. Natural impurities can be removed therefore 

-In earlier days, before surface in large part by gravity processes. In the case of underground 
sizing and washing coal came mines, certain types of hoisting machines lift the coal from the 
I his coal as it came from the bottom of the shaft to the surface. One of the most common 
iding underground picked out bolsters is shaped like a cylinder and cone. In this type the 
ught their eyes. This run-of- skip for hoisting coal and the cage which takes the miners up 
mass of fines, small, medium and down are balanced to equalize the load on the electric motor 
the mine and were loaded into as the cable is winding on the drum. Seven or more tons can 
any processing. When loading be handled on the skip in a single trip. Some of these hoists 
ess of dumping coal into rail- reach a speed of 3,000 ft. per minute. Powerful hydraulic 
M if not all of the impurities brakes operate automatically in case of accidental shutoff of 

power. In drift mines, trains sometimes numbering 40 to 60 or 
and varying types of coal- more cars are hauled by locomotives to the preparation plant, 
began demanding particular In a slope mine the cars may be discharged on a conveyor belt 

for removal to the outside or may be pulled up the slope with 


Table IIL— Coo/ FrodueHon pn Man-day in tko V,S. Comparod with Otkor Connkin, iQ»4r4B 

(Net ton») 



[ United State! 

Bituminou! 

Antbradte 

Surface 

Under- 

ground 

Totd 


mine! 

Mine! 



9.01 

4.50 

4.56 

3.00 

xx.xB 

4.45 

4.59 

3.1a 

XX.X 3 

4-49 

4.50 

3.00 

11.06 

4.47 

4.55 

9.15 

X3.03 

14.08 

4.61 

4.73 


a.17 

9.17 

x 6 . 3 X 

4.93 

5.06 

3.91 

17.68 

S-ia 

3 JO 

9.37 

16.95 

4.99 

5.93 

9.54 

13.59 

4.60 

4.78 

a.6o 

13.98 

4.93 

4.40 

3.53 

18.01 

4.39 

4.S0 

3.68 


VA 

4.6a 

4.69 

9.79 

9.77 

15.00 

4.60 

4.89 

9.79 

14.68 

6 * 9 » 

S.95 

3.03 

15.63 

4.86 

S.X 9 

3-09 

15.59 

4.83 

5.30 

3-04 

15.59 

15.11 

ts 


9.9s 

9.78 

>589 

5<04 

5.67 

9.79 

*5-46 

5.04 



1573 

5.43 

6.30 


1593 

25.98 

5.49 

531 

6.43 

6.96 

a.78 

9.81 


Canada* BritSat Gennaayt Polandt Bdfiumt Fftacef Swadeal 



^ IVoducUoa per x&an-day i 

«indu^”!;nfa 4 sembiiiif. tUndergwund mineannly. tH*rd coal only. lincludei brown cod prior to Jime 1947; hatd cod only la How-gnuln eod. 

till w?u.s!*bSi 52 «^ Sutiitica; Great Britain. MWdfy of Fud and Poww; Europe. Unlled Nattona; Amtidk. Joint Cod Board. 
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a rope and hoist. Coal produced by surface or strip mining 
may be taken by truck or train to the near-by processing plant. 

In anthracite mining, the cleansing or preparation plant is 
called a breaker, in bituminous a tipple. The former got its 
name from the fact that coal is broken, sized and cleaned there; 
the latter because cars filled with coal are tippled or dumped to 
the top of the cleansing plant. Inside the tipple or breaker 
many types of machines clean, wash and break the run-of-the- 
mine coal and separate rock, slag, slate and other impurities. 
Washing devices may be in the general form of inverted cones, 
inclined troughs, or tanks divided into a number of cells or 
compartments called jigs. In the cone method the separating 
media arc sand and water. The coal floats off the surface while* 
the slate, rock and other impurities, impelled by gravity, sink 
to the bottom. In the jig method raw coal is fed into the washer, 
which is filled with water, while compressed air comes up from 
the bottom to agitate the mass. This cau.ses the material to 
separate into layers of different densities; the flow of compressed 
air is regulated so that the heavier refuse sinks to the bottom of 
the washer, while the clean coal and the middlings or secondary 
grades come out at the top. The middlings are as carefully 
prepared as the best grades. They are conveyed to other washers 
for further cleaning and the clean coal is then conveyed to 
shaking screens where it is separated into various sizes for the 
market. 

For obtaining the finer sizes of coal, a table method is used. 
The raw coal is fed to the end of a sloping reciprocating table 
and becomes separated, because of its specific gravity, as it 
moves across the table in a medium of water and rising compressed 
air. In the water processing of coal, the coal floats as the im- 
purities sink in what is called the wet process of cleaning. 
Chemicals are often used in the water to render the separation 
more efficient. In the dry cleaning process, air currents are 
used in lieu of water. 

In the wet method, larger lumps travel over picking tables 
where skilled sorters remove rock and slate. Shaking screens of 
various mesh sizes separate the coal into standard sizes. An 
average of ten tons of water is used for each ton of prepared 
coal. The shaker screens are a series of perforated plates, one 
over the other, with the upper plate having the largest perfora- 
tions and the smallest in the bottom plate. The holes in these 
shaker screens are of different sizes; in the case of anthracite 
coal, for example, are the following commercial sizes; grate, 
broken, egg, stove, nut, pea, buckwheat, rice, barley, no. 4 and 
no. 5, in the order of largest to smallest. No. 5 anthracite has a 
test mesh round of ^ in. 

In bituminous industries following World War II, tipples with 
modem t3rpes of cleansing and washing machinery began produc- 
ing coals tailored to suit particular fuel needs. In anthracite 
breakers were large grinding machines, in which huge steel 
rolls broke the cleansed coal into the proper sizes for customer 
needs, from grate coal to the smaller sizes used for steam purposes. 
After cleansing and sorting, some mines spray the coal with oil 
to decrease dust. A company may trade-mark its coal with 
a colouring matter or by some other method. 

In 1936 only about 269^ of U.S. bituminous production came 
from mines having cleaning plants, ten years later the proportion 
had grown to 37%, with the technique constantly improving. 
The relationship of mechanical loading to the cleaning plant was 
apparent from the fact that in 1947 about 53% of all bituminous 
machine-loaded underground passed through plants equipped with 
mechanical cleaning devices. Only 18% of hand-loaded bitumi- 
nous coal underwent that process. In 1947 about 30% of the 
strip mine tonnage had access to the most modemi^ cleaning 
plant facilities. 

At mid-2oth century there were about 2,200 coal trade names, 
many registered in the United States patent office; others were 
registered in the form of a design on booklets and stationery. 
Some sample trade names were as follows: Anchor Coal; Aztec; 
Beacon; Big Horn; Black Diamond; Blu-Glo; Black Beauty; 
Champion; Chanticleer; Chinook; Clinchfield; Colored Coal 
(red); Consol; Diamond Glo; Dixie Star; Enos; Everglow; 


Fire Chief; Glocoal; Green (colour); Gr^ Eagle; Hanna; 
Hedlite; Hiawatha; Imperial; Inferno; Jewell Pocahontas; 
Kentucky Jewell; Kincaid; Lehigh Valley; Lone Star; Maiden; 
Majestic; Marianna; Maumee; Meltwell; Monarch; Moun- 
taineer; Natona; Norseman; Old Abe; Old Ben; Orient; Pilot; 
Pine Valley; Power King; Premium; Quick Heat; Randall; 
Raven; Red (colour); Red Cedar; Red Ember; Red Head; Red 
Jacket; Roberta; Royal Smokeless; Ruby Glow; Scarlet Flame; 
Silver Shield; Sky Chief; Southern Belle; Stonega; Sun-Glo; 
Tennessee Jewell; Tiger; Velva; Violet; Virglow; Volunteer; 
Vulcan; White Flame; Winding Gulf; Wingfoot; Yellow Jacket; 
Yellow Glo; Zulu. 

Transportation^ — ^About four-fifths of all bituminous coal 
mined in the U.S. is loaded into railroad cars or river barges 
at the preparation plant. Most of the remaining fifth is loaded 
into trucks to be transferred to freight cars or barges at sidings 
or docks. The rest — ^perhaps one-twentieth of the total — ^is used 
at the mine, made into beehive coke or carried on conveyor 
belts to a nearby place where it is used. Anthracite coal is 
handled much the same way in the United States as bituminous 
except that the proportions are different. No anthracite coal 
leaves its mining areas on river barges. 

Historically, the coal and railroad industries had a unique 
interdependence; each was the other’s best customer. Tradi- 
tionally the railroads were the largest coal-consuming industr>^ 
though primacy was later taken by the electric power and light 
industry. 

Movement of coal by truck dilrectly to the consumer increased 
somewhat in the U.S. during and after World War 11. In ig^g, 
about 7.5 tons of 100 produced went to market by truck, wherciis 
in 1947 about 8.9 tons moved by truck, with the percentage in 
later years somewhat greater. In 1947 about 30,000,000 tons 
moved from bituminous mines by inland waterways, either from 
on-the-spot water loading or after intermediate trucking or short 
distances by rail hauling; in 1939 this proportion was 6%. In 
1948 the seagoing movement amounted to 32,000,000 tons of 
bituminous, of which 14,000,000 were for export. In the same 
year coal exports via Hampton Roads, Va., were 30% of the 
total exports to all countries including Canada. Bituminous cuni 
exports through the port of Baltimore, Md., accounted for 
of the exportation, Philadelphia, Pa., 1%, and New York city 
only 0.03%. Of the total exported tonnage to Canada, 52 
was received via Lake Erie ports. Canada remained the pre- 
dominant out-of-country consumer of U.S. coal. 

About 61,000,000 tons, or xo% of U.S. bituminous output, 
moved in 1948 over the Great Lakes to markets in the northwest 
and Canada. About 55,000,000 tons passed through ports along 
Lake Erie; 4,000,000 tons through Lake Ontario ports and 
2,000,000 from Lake Michigan piers. After 1942 the movement 
through Chicago area ports on Lake Michigan grew substantially. 
Lake steamers carrying this coal were capable of hauling as many 
as 13,700 tons of coal in their 35 or more hatches and were 
sturdy enough to make ocean voyages. ElecUic unloading shovels 
at Duluth, Minn., or Superior, Wis., were able to pick up from S 
to IS tons at one -bite. These were emptied into hopper cars or 
gondolas, moving out with rapidity the moment each was filled, 
with an empty replacing the loaded car. 

Markettl-^onsumption of 96,000,000 tons of bituminous coal 
by U.S. electric utilities comprised 18% of that nation’s output in 
1948. Steam-generated electricity is produced largely from coal, 
fuel oil, natural gas, wood and waste. Percentagi^sc, between 
1920 and 1948, coal produced variously from 47*5% ^93^) 

57.1% (in 1925) of the total general in the nation. In i94S- 
the coal proportion was 54.1%. By comparison fuel oil accounted 
for between 2.4% (in 1927-28) and 6.8% (in 1924) ; in ^94^ d 
was 5.9%. The proportion fuelled by coal was relatively stable, 
while natural gas expanded from 1.5% of the nation’s total m 
1920 to 10.7% in 1948. 

The efficiency of coal utilization in electricity generation grew 
markedly. In 1914 a ton of coal produced an average of 
kw.hr.; in 1946 a ton produced 1,550 kw.hr. m 

Consumption of bituminous alone for all purposes by 
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Tabu IV.-— Cr.5. U»kds and Snpply ti Bikimimn$ Coal, igathig^ 
(Thouaands of net tone) 






Electric 

power 

utilities 

ReU- 

rouds* 

High 

temper- 

Ature 

Goket 

Beehive 

coke 

Coal 

gas 

retorts 

Steel and 
rolling 
mills 

Cement 

mills 

on re- 
fineries 

Colliery 

fuel 

Other b- 
dust- 
rialst 

ReUil 

dealers 

Bunker, 

foreign 

tradt 

Totsl 

con- 

sumption 

Change 
in stocks 

Produc- 
tion plus 
imports 
minus 
exports 

spao « 


• 

m 


30,099 

335.4x4 

44.305 

3ii086 

NA 

NA 

NA 

NA 

11.896 

344.500 

i8o,xxx 

NA 

10,486 

508,595 

4*33,800 

531.395 

394.048 

1931 • 


• 

• 



» 33,143 

28,713 

8,475 

X 3 , 3 a 6 

NA 

NA 

NA 

NA 

0,133 

NA 

8.453 

391,848 

+ 3,300 

1933 • 


• 

• 


37,606 

*37,030 

41.053 

NA 

NA 

NA 

NA 

7.831 

305,494 

333.384 

NA 

4.615 

426,915 

- 

> 13.000 

414,915 

* 9*3 • 


• 

• 


31,606 

* 55,795 

54,276 

30,084 

NA 

NA 

NA 

NA 

8.765 

6,618 

NA 

5.003 

5 * 8.003 

4 - 36.000 

544.093 

467.003 

19*4 • 


• 

• 


30,800 

133,754 

49,061 

X5.014 

NA 

NA 

NA 

NA 

344.397 

NA 

4.460 

484,003 


>*7,000 

X995 , 
1936 . 


• 

• 


33,803 

133.35* 

57 , *10 

63,647 

17.433 

NA 

NA 

NA 

6,153 

5,776 

341.7*1 

NA 

4,866 

409.193 

- 

- 4.000 

503,193 

538.5K1 


• 

• 


34,833 

143,100 

19,334 

X 1,308 

7.0 18 

NA 

NA 

NA 

6,053 

5,738 

353.371 

NA 

7,7.36 

533.581 

400.801 

- 

- 6,000 

1937 . 
xgaS . 


• 

• 


36.360 

* 30,732 

63,240 

NA 

NA 

9,778 

5,03* 

4,030 

335,067 

NA 

4.565 

- 

■ 500 



• 

• 


36,163 

* 34.799 

70,166 

NA 

NA 

9,592 

3.362 

4,6o2 

338,833 

NA 

4,394 

498.838 


-13.700 

485,128 

518.055 

Z939 . 


• 

• 


39.739 

1)1,100 

100,078 

76,759 

10,038 

NA 

NA 

9 , 1*4 

3,300 

4.663 

341,575 

NA 

4,287 

519.555 

. 

- 1.500 

*930 . 


• 

• 


38,130 

65,53* 

4,384 

NA 

NA 

8.389 

1.040 

3.003 

330,140 

NA 

3.407 

454,990 

371.869 

306,017 

- 

- .3,100 

451,890 

*931 . 


• 

• 


34,196 

9 *, 7 o* 

75.538 

46,846 

1.767 

NA 

N A 

6,333 

1,413 

3,305 

184.3*4 

NA 

Bum 

- 

- 1,700 

370.169 

* 93 * • 


• 

• 


36,501 

.j*',887 

1.030 

NA 

NA 

3,709 

058 

3,781 

164,073 

NA 

1,350 

- 

- S.834 

301,083 

1933 • 


• 

• 


37,088 

75,013 

38.08* 

*,408 

NA 

NA 

*,791 

1,069 

2,858 

17*,.303 

82,303 

00.038 

NA 

1.316 

331,617 


334,701 

348,679 

XQ 34 • 


• 

• 


30,707 

79,574 

44.343 

1.635 

3,425 

xo,8o8 

3,458 

i,x8o 

.3,175 

86,035 

1,331 

347.043 

1935 • 
1930 • 


• 

a 


30,936 

80,575 

40.046 

1.469 

3,24s 

* 1,747 

3,456 

X, 33 X 

3,103 

83.990 

1,576 

1,633 

360,393 

4 * 2.541 

363,833 


• 

a 


38,104 

01,133 

63,244 

3,608 


*3.471 

*3.853 

4,703 

*, 3*0 

. 3,337 

117,151 

84,200 

432,706 

- 

‘ 5,909 

428.705 

433.645 

1937 . 
X93S . 


• 

a 


41.045 

94.540 

69.575 

4.037 

5.17* 

1,309 

3,053 

112,536 

80,076 

1,833 

438,407 

- 

- 4.148 


• 

a 


36.440 

79.006 

45.366 

1,360 

*,644 

8,41a 

4.4x9 

732 

3,493 

94.936 

68,520 

1.352 

344.650 


- 6,354 

338,396 

383 . 630 ' 

1939 • 


m 

a 


43,304 

49.126 

84.585 

61.316 

3,308 

1 , 6 X 4 

0,808 

5.195 

742 

2,56s 

96.305 

71,570 

1.477 

379.760 

* 

- 3.851 

1940 . 


m 

a 


91,047 

76,583 

4,803 

1.746 

10,040 

5,559 

6 , 7.35 

lii 

979 

3,443 

2,480 

3.708 

106,708 

103,827 

130,408 

87.700 

1.436 

1,643 

1,585 

438,350 

■ 

- 6,437 

444.677 

1941 . 

1043 . 


• 

• 

a 

• 


59,888 

63.473 

103.328 

iaa, 3 oK 

83,600 

87,974 

10,520 

12.876 

i. 6 S 0 

*.532 

10.003 

10,434 

1.091 

1,706 

07,460 

104,7.50 

482,060 

537,105 

H 

“ 11,730 

f- 33 .i 5 a 

493,799 

560.357 

565.098 

1943 > 


• 



74,036 

*35,760 

80, 003 

12,441 

1.436 

*1.238 

1,831 

3,702 

134 , 6*1 

*33,764 

1,647 

594,301 

50.).650 


> 30,203 

- 518 

1944 . 


• 



76,656 

136.303 

94.613 

10,858 

1,446 

10.734 

10,084 

3.7*7 

1 . 77 * 

3 , 7*3 

*38.384 

124.006 

1.559 

1 . 78 s 


594.177 

1045 . 


• 



71,603 

* 30 . 3*6 

87.543 

8.135 

7,167 

1,406 

4,103 

1,533 

3.443 

12*. 834 
103.036 

131,805 

561,677 

- 

-**,530 

550,138 

1946 . 


• 



68.743 

113,000 

76.351 

*,240 

8,603 

10,048 

10,046 

6,900 

1.7x8 

‘•S'A 

NA 

100,586 

mmm 

401,666 

- 

‘ 1,403 

403.158 

1947 • 

1948 . 


_L 



86,000 

05.686 

113 , 8 tq 
00.000 

94.573 

97,336 

10.475 

9.073 

I.OQS 

807 

7,919 

8.545 

3,373 

3,449 

131.001 

116,274 

00.163 

89,747 

X.680 

1.057 

. 557.154 

531.000 

i 

- 5,004 
f*l 7,000 

563,158 

548,000 


^Includn cUsM 1, 11, III, switchuiR and terminal facilificii, all uses, tlnrludes a nnall amount of btluminoua coal used in low and medium tcmpemture oveaa aince to4e. 
llt^ludes all coal where daU are not available. NA-^no available information. 

Source: Federal Power Commiaaion; Interatatc Commerce C^nuniasiun; U.S. Bureau of Mines; Bureau of the 


roads totalled 99,000,000 tons in 1948, or 17% of the national 
production. The maximum of bituminous coal's importance as 
railroad locomotive fuel was reached during the first quarter 
of the 20th century, when it was 86-92% of the total coal 

Tabik V. — Vsf of Bifumintms, Anthracite and Other Fuds and Power in the V.S. 

(Coal, thousand tons; petroleum, thousand barrels: natural eas, million cubic feet; hydroelectric power, million 

kilowatt hours: and trillion B.T.U.) 
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L 
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Anthracite 

Petroleum 

products 
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- 
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533.581 

77.231 

373.561 

i,i8i 

30,053 

777,328 

■ 1027 





499.801 

74.67a 

370.874 

1.30f 

33,934 

747,595 

. 10 ?S 





40«.8 j 7 

73.650 

390.650 

1,303 

37,334 

37.098 

756.398 

1020 





519.554 


408.153 

1,657 

787,481 

' 10)0 





4.54,990 

400,114 

359.556 

1.676 

35.640 

716.565 

, 





371,869 

58,408 


33,147 

35.008 

36,577 

603,481 

j I0i3 





306,917 

50.500 

333.961 

1,388 

5a*,374 

'<^3 





331,617 

49,600 

340.4*5 

1,36s 

537.481 

i‘H4 





.347,043 

SS.5OO 

388.363 

1,541 

35, 804 

584,6x8 

613.901 

1 <y)S 





360.393 

51,100 

433.099 

*,675 

41.403 

! >0)6 


• 



433,706 

53.300 

476,134 

480.158 

1,885 

43,750 

607,300 

! >0)7 





438,407 

50.400 

3,067 

48,273 

713,366 

1 >0)8 


a 



344*650 

45.300 

450.958 

1.971 

48.394 

6 t 3 ,o 6 x 

■ lq)y 


a 



379.760 

40,700 

490,135 

3,130 

47.69a 

665,38a 

1 >040 

1 >041 


• 

• 



438.250 

483,060 

49.000 

53.700 

535.408 

583,063 

3,301 

3,448 

51,658 

55.357 

69.133 

741.56s 

808,664 

' >043 





537.105 

56,500 

580,070 

3,7*7 

885,840 

>043 


a 

a 


594.301 

57.100 

746,003 

8x6,705 

830.561 

3.099 

70,077 

1,004,885 

>044 

>045 


a 

a 


593.659 

561.677 

59.400 

51,600 

3*353 

3,487 

78,904 

84,747 

1,033.093 

*,007.863 

933,664 

>046 





401,666 

53,900 

811,476 

3,553 


>0.17 





557,154 

40.000 

919.006 

3,960 

83,066 

86,99s 

1,034,003 

1 >018 prelim 




531,000 

53.000 

965,100 

4,000 

1,035,000 

Per Ctnl of Total 

(Fbels and power equated to B.T.U. from which the following per cents were computed) 
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68.6 

10.3 

xx.a 

6.3 

3.7 

80,366 

>027 





66.0 

10.4 

11.6 

7.1 

4-0 

19.587 

19,8x5 

1028 





66.0 

X0.I 

13.1 

li 

4.3 

>020 





65.9 


xa.a 

0.6 

0.6 

39 

30,633 

>0)0 





61.5 

13-1 

4-0 


>031 





61.7 

XO.X 

14.0 

10.1 

41 

X4,o8a 

>0)2 

»0.)J 


a 

• 


58.9 

50.S 

X0.1 

9*6 

15.0 

15.3 

10.0 

10.8 

ix.a 

XX.X 

5.1 

5.0 

>U)4 

>035 

>036 


a 

a 

a 

• 


M 

t? 

7-9 

155 

16.S 

15-9 

a 

4.4 

15,3*7 

16,058 

18,369 

>037 

>0)8 

*0)0 


a 

4 

a 

a 


6o.t 

56.3 

57.X 

7.3 

Vi 

15-7 

17.x 

17.X 

XI.9 

13.1 

13.1 

4- 9 

5- 7 

4.6 

18,664 

36.039 

=7.433 

>0-jo 

>0.(1 



a 

a 

59.X 

HI 

59.t 

57.5 

55-7 

SI 

51.8 

h 

III 

13.7 

”1 

13.6 

13.7 

13.3 

14.3 

15.6 

19.430 

31,187 

>042 

>0.J3 

>044 

>0.45 

>016 


a 

a 

a 

a 

a 

a 

a 

a 

0 

6.6 

li 

ik-i 

17.3 

18.3 

X9'3 

30.0 

5.1 

5.1 

4.9 

S-5 

57 

»» 

as 

•4*463 

I'lMV 





4-9 

5.3 

50.3 

31.4 

x6.o 

53 

55 

37,116 

36.85s 
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equivalent. Oil-burning steam locomotives came into significant 
usage, and later the diesel-elcctric. From the 1935-39 period 
diesel oil use grew from less than 1% to nearly 15% of the total 
locomotive fuel For passenger-train service the diesel-electric 

locomotive has attained a real 
popularity. To offset this loss 
by a competing fuel, a coal 
burning gas turbine locomotive 
was designed and first demon- 
strated in June 1949. 

Anthracite is used primarily 
in the United States for home 
heating purposes. Of the esti- 
mated total production of 
5o,i37>ooo net tons in 1948-49, 
3i»995»i33 tons or about 59% 
were in domestic sizes used for 
heating purposes primarily; 22,- 
058,837 tons, or 40.8%, were in 
steam sizes, used for heating and 
other commercial needs. The 
iron and steel industry in 1948 
used 2,500,000 tons of anthracite. 

Of the total 1949 output of U.S. 
bituminous coal — ^460,000,000 
tons— almost half or more than 

215.000. 000 tons was used in 
manufacturing plants for power 
purposes and for construction. 
Approximately 100,000,000 tons 
were burned in coking ovens 
to make steel for build^ uses, 
locomotives, cars and tracks, 
bridges and automobiles; 8,000,- 
000 tons were used in rolling 
mills; another 8,000,000 by 
cement plants; and 101,000,000 
tons for all other manufacturing 
purposes. Retail dealers took 

90.000. 000 tons for distribution 
to about 19,000,000 homes and 
to thousanfb of small industries. 
The railroads used 73,000,000 
tons and electric utilities ao 
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counted for 80,000,000 tons. Exports of bituminous were about 
27,000,000 tons. The total output in 1949 was considerably less 
than normal because of widespread strikes. 

TL HAZARDS OF MINING AND MEASURES 
OF SAFETY 

The greatest hazards in coal mining are falls from the roof 
at the working face. U.S. bureau of mines statistics show that 
50% of all coal mining fatalities and 30% of serious accidents 
are due to top falls. In Great Britain roof falls and haulage 
account for 50-55% of fatalities and accidents in the first case, 
and about 25% in the second; i,e., the moving vehicles (called 
tubs) and the ropes underground. Mechanized productivity 
entails rapid transit of coal by trainloads from the point of extrac- 
tion to the tipple or breaker. In the decade 1939-48, haulage 
accidents accounted for 19% of the bituminous coal mining 
fatalities in the U.S. Explosions of firedamp and coal dust came 
next, causing 10% of the industry's fatalities. The proportion 
varied widely; it was as high as 24% in one year and as low as 
3% in 1944. In one of the safest years, 1948, there were ii 
ignitions of coal dust and gas reported. 

Another source of accidents is the use of explosives in under- 
ground mining. Safety instructions and the manufacture of 
safer types of explosives, however, reduced the toll appreciably. 
Fatal accidents caused by explosives in bituminous mining per 
million man-hours for the five-year period t 906-10, inclusive, 
were 0.1446, and only 0.043 in 1941 and 0.026 in 1942. The use 
of electricity underground tended to increase accidents, especially 
in gassy mines, where electrical equipment must be kept in 
proper working condition. In the U.S., 63 fatalities caused by 
electricity underground occurred in 1930; in 1944, only 26 such 
accidents took place; and in the latter year more than 72,000,000 
more tons of bituminous were mined than in 1930. 

Last among the hazards of coal mining come shaft accidents. 
Percentagewise the number of fatal accidents occurring in shafts 
in bituminous and lignite mines, however, was reduced more than 
in the case of any of the other principal causes. In 1906 73 men 
lost their lives in U.S. shaft accidents; by 1943 there were only 
five such fatalities. This reduction was effected largely by 
improvements in hoisting equipment, safeguards at the collar of 
the shafts and at shaft landings and in cages; in improved methods 
of handling cars on and off the mine cages, and of handling men 
in hoisting shafts and slopes. 

In Great Britain, the National Coal board reported 470 deaths 
and nearly 2,400 serious injuries in 1948. Falls from the roof 
were still the commonest cause of accidents; underground lighting 
was still a serious problem, and experiments were being tried 
with fluorescent lighting. Miners used more cap lamps; of about 
500,000 lamps in use during 1948, about 150,000 were replaced 
by more modern types. Several roadway lighting systems were 
^put into the collieries, consisting of tungsten filament and tubular 
fluorescent discharge lamps, with specially designed fittings. More 
whitewashing of the roadways had also helped improve lighting. 

Dust disease or pneumoconiosis was still a major problem in 
Britain; in 1947 3,779 cases were certified, of which 2,795 were 
in south Wales. 

Safety Measures. — ^This cumulative increase in safety was the 
result of many safety devices and precautions. One of the obvious 
first considerations is to provide proper ventilation in the mines. 
At least one giant fan is installed in the fan house near the mouth 
or mine opening. This blower forces a continuous flow of pure 
fresh air into all parts of the mine and drives out the foul air. The 
weight of air circulated daily through a mine has been estimated 
at more than 12 times the weight of the coal mined each day. 
In additi<m to providing fresh air the blowers serve another 
very hi^y important purpose — they dilute and render harmless 
accumulations of dangerous gases. Wherever coal is found under- 
ground there is Hkcly to be methane gas, sometimes called firedamp 
or marsh gas. This gas cannot be detected by ordinary methods 
and is highly inflammable. A product of the ageless decomposition 
of the organic maUt^i' in coal, it can sometimes be heard working 
in a coal seam, the sound is like the faint humming of bees. 


A modem mine consists of a carefully planned system of air 
passages, ducts and boarded safety gates which fit snugly in the 
labyrinth of tunnels. The gates open and close automatically 
when the occasion demands — such as the passage of a long line 
of cars loaded with coal. Mine foremen and safety engineers 
check the construction of the overcast or ventilating passages 
cut into the rock above the coal seams from time to time to see 
that the ventilating currents pass through freely. Sturdy ceiling 
beams support reinforced concrete slabs where the ventilating 
overpass areas occur, carrying intake air over the mine haulagc- 
way, and serving also as a giant exhaust duct. Temperatures 
range from 68® to 72® F. 

On account of the danger of possible gas explosions, no equip- 
ment requiring use of an open flame is permitted by law in U.S. 
or British mines. There are strict rules against smoking in mines, 
especially gaseous mines, where miners are even forbidden to 
carry matches underground. 

Miners are required to wear safety shoes of heavy leather 
with a piece of curved steel under the toecap. Eyes are protected 
by heavy safety goggles. A specially designed stiff hat, light in 
weight but very strong, is intended to save a man's head from 
many bumps against low ceilings or roof props and to protect 
him from pieces of falling slate, rock or coal. Every miner's 
helmet is provided with an electric bulb headlight connected witii 
a compact dry cell battery strapped to his side or back. Formerly 
candles were used to light British mines, until Sir Humphry 
Davy’s invention (1815) of a safety lamp consisting of a fine 
wire gauze enclosing the flame to keep it from coming in contact 
with mine gas. Later this was replaced by a flickering oil lamp 
and still Liter by the carbide lamp. 

Everywhere in the mine, aboveground or underneath, the miner 
is reminded of the need for safety. The health and safety division 
of the United States bureau of mines, comprising three sections 
—safety, mine inspection and miners’ health — carries on its work 
through hundreds of inspectors and safety instructors from 21 
field offices throughout the United States. All states in which coal 
is mined commercially have state mining departments to enforce 
the state mining laws which are, as a rule, very rigid. All hm 
coal companies employ safety directors, and the National Coal 
association in the U.S. maintains a safety division, as docs the 
National Coal board of Britain. 

A careful watch on all parts of the mine is made constantly 
Upon starting the day’s work the miner must first go to the 
lamp house, where he is handed his cap and lamp, the battciy 
of which has been recharged and tested beforehand. Each worker 
has his individual number which is recorded and then hung up 
on a chart opposite the number of the room to which he hn< 
been assigned to work. The office staff aboveground thus kno>^> 
bis exact location at all times. U.S. miners generally work in 
groups of 20 to a section underground. On the walls of the oflire 
hang huge blueprints which show the mine workings in detail 

During the night, preparatory for the .day shift, or the day if 
it be for the night shift, the fire boss and his assistants patrol 
and inspect all parts of the underground mine. By tapping tiu 
roof with special instruments they can tell where it needs supi^rt 
before the men are permitted to work in thai part of the mine. 
Hundreds of thousands of timber posts are used annually in coal 
mines to support the roofs. In the more highly mechanized 
mines electric timbering machines are employed to raise thej 
heavy ceiling beams automatically while other men set and wedge 
the posts. 

A vigilant check is made for gas accumulations, and since 
firedamp or methane gas is odourless, tasteless and highly in- 
flammable, special gas detectors are employed to discover 
presence of this gas. These replaced the canaries formerly used 
for this purpose. A permissible flame safety lamp has two sejs 
of fine wire gauze above the glass surrounding the flame, one inside 
the other so that it will not get hot enough to ignite either 
or coal dust. It is equipped with a magnetic lock that can b 
opened only in the lamp house on the mine surface. In 
air the flame is clear yellow; if explosive gas is present a bWI 
cap appears above it. The height of the cap indicates the amou | 
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of gas present.^ In all properly run mines the fire bosses or 
inspectors examine a working place in the mine daily, sometimes 
twice daily, before the miners arrive, using either these permissible 
flame safety lamps or electrical gas detectors. If gas is found, 
ventilation is introduced at once to remove it. If the amount of 
gas is large, all power may be shut off until the section of the 
mine affected is made safe. When a room is rendered safe, 
chalk marks are made on the walls by the safety foreman or the 
inspectors. 

In the better equipped mines all power is furnished by electric 
motors rather than by combustion engines. Painstaking care is 
taken in the construction of all electrical equipment to eliminate 
sparks that might set off an explosion. There are rigid require- 
ments set by law which must be met before miners may use 
explosives to dislodge the coal from the working face. Power 
drills usually bore two holes of the same length simultaneously; 
«'i test is made for the presence of gas and then the explosive is 
carefully tamped into the holes. Only permissible explosives, 
first tested and approved in the U.S. by the bureau of mines, 
may be used. Previous cuttings of the coal must first be 
removed and loaded into cars before a shot can be made. This 
precaution is necessary in order to avoid dust explosions and 
possible injury to the men of the section. When all is in readiness, 
the miners retire to a safe distance, usually about loo ft. away, 
and an electric current from a dry cell battery explodes the coal. 
In some mines compressed air, at a pressure of 10,000 lb. per 
square inch, is shot from a mechanism that looks like a rifle 
and replaces the explosive. The charge of compressed air is sent 
through a kind of tubing inserted in a predrilled hole; this kind 
of blasting is not only safer, but speeds production as well. 

Some dust, containing combustible matter, naturally accumu- 
lates after blastings and cuttings, and at times these accumulations 
may prove dangerous. To counteract it, an ingenious chemical 
composition known as rock dust was developed and came into 
universal use in U.S. mines. This is a fine, whitish powder, 
damp in structure, the chief ingredient of which is limestone. 
]\)werful electric blowers force it onto the walls and into the 
tunnels of the mine. This process dilutes the coal dust, cleans 
the air and avoids the possibility of an ex|>losion. British mines 
use vratcr sprays for dust control more than do the Americans. 

Still other safety devices found in U.S. mines are the first-aid 
stations scattered at strategic places within the mines and 
designated by green lights. These are equipped with everything 
necessary for an emergency — convenient receptacles filled with 
picks, shovels and other tools, bags with rock dust, respirators, 
ox>’gcn tanks on occasion and equivalent materials. Mines are 
also equipped with an intricate telephone system, connected 
iinally with the office aboveground. At intervals of 60 ft. or less, 

, df^pendent upon state regulations, manholes are provided along 
the main haulagcways as places of refuge in emergencies. The 
; open-top man-trip cars have gradually been replaced by all-steel 
I cars, enclosed, electrically operated, and each carrying an average 
I of 38 men comfortably and with complete safety. Some cars 
I travel five miles and more underground to reach the working 
I part of the mine. 

Vn. CHEMICAL BT-PRODUCTS OF COAL 

There are believed to be more than 200,000 chemical by- 
products from bituminous coal alone. Aside from its obvious 
^contribution to physical warmth and comfort (about one-sixth 
of all U.S. bituminous and three-fifths of all anthracite, are used 
lor home heating), coal’s principal by-product is coke, which 
awakes possible the .manufacture of steel. More than 54% of 
fhe electricity in the United States is generated from bituminous. 
Prom this coal is derived the tar and pitch for roofing and 
Insulating materials. Highways are made possible through coal 
fcriv.'itives bijcause macadam uses coal tar or pitch as binder for 
l^vel and stone, and cement must have coal tar or pitch for 
?Pansion joints. In agriculture, coal helps develop^ fertilizers, 
®seciicidcs, disinfectants, herbicides, fungicides, fumigants, pre- 
^rvaiives, plant-growth regulators and food 4yes. ^ 

The refrigerants-— carbon dioxide for dry ice, and ammonia, 


and the synthetic in electric refrigerators — are coal derivatives. 
^ edible dyes, preservatives and water softeners formed from 
ion exchange resins are bituminous derivatives. Synthetic rubber 
of the styrene type and that which comes from neoprene have, as 
basic raw materials, limestone, salt and coal tar. Paints and 
finishes have pigments, solvents and resins as ingredients, many 
of which are coal-derived. 

Hundreds of medicines and antiseptics are produced from coal. 
Photographic films have sensitizing dyes added to the basic silver 
bromide in order to register colours other than blue and ultra- 
violet, and these dyes, a few of the 10.000 available, stem from 
bituminous. The coal-tar derived plastics which produce nylon 
films also help create extruded rattan, braided machinery packing, 
various types of tubing, rods, electric motor bearings, window 
screens, lampshades and kitchenware, electrical fittings and 
telephone receivers, jewellery and clock cases, aircraft parts and 
picture frames, phonograph records, shower curtains, raincoats, 
vanity cases and children’s toys. Nylon or Lucite acrylic resin 
is the product of coal, air and water. Aside from uses in clothing, 
nylon is made into paintbrush bristles, parachute harness webbing, 
parachute shroudlines, heavy nylon rope, cargo parachute cloth 
and light nylon rope. 

Table VI is a summary of the products of the carbonization of 
bituminous coal. 


Tabub Vlr^ProdmU oj lUm Carbonimtion of Bituminous Coai 

UshtoU 

amsol 

Toluol 

Xylol 

Solvent iiAphthft 

Coal Ur (app. so% h proceiMd at diatOUog plants) 

Road tars and refined lara 
Crcoiiotr and tar add oils 


phenols 
naphthalene 
Pitrhes and pitch coke 
Chemicals 

Ammonium sulphate 

Sulphur 

Phenols 

Naphthalene 

motor fuel 
rubber 

paint, varnish, locqun 
Bensol dye and dyestuffs 
chemical industry 
plastics 

pharmaceuticals 

disinfectants 

explosives 

rubber 

paint, varnish, lacquer 
and dyestuffs 
Toluol chemical industiy 
pharmaceuticals 
plastics 
explosives 
diainfectanta 


Xylol 

rubber 

point, varnish, lacquer 
dve and dyestuffs 
chemical industry 
plsatica 

Naphtha 

rubber 

paint, varnish, lacquer 
plastica 

Phenols 

<be and dyestuffs 

chemical industry 

pharmaceuticsis 

plastics 

explosives 

disinfectants 

soap 

Naphthalene 

dye and dyestuflh 

chemical induitiy 

plastics 

explosives 

ognculture 

disinfectaati 


Some coaKtar derived synthetic medicinals; 
acetanilide 

acetylsalicylic add (aspirin) 
sulfanilamide 
procaine 
arsphenamine 
pbenobsrbital 
neocinrhopben 
neoarsphenamine 
nicotinic add amide 
salicylic srid 
sulfapyradine 
sulfoarsphenamlae 
sulfathiazole 
phenacetin 
mapharsen 
beiualdel^Fde 
bensoic add 
ephedrine 
hexylresorcinoi 


e^nephrine 

pnenophthalelii 


dnehopben 
saloi 
chloramine T 
theobromine 
vitamin K 
pyradoxine (Bi) 

Some coal-tar derived perfume nateriah! 
amyl salcylate—clover, orchid 
bennldehyde—bitter almond 


bensylacetate— iasmine 
dniuimic acid— -balsam 
dnnamic a^ oh ** !— -1*****, byadutt 
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Table Ylr^PrpitieU o/lA« Coahm^MolHion of BUtminoiu Coat {CoaHnmoit 
cinnamic aldehyde — cinnamon 
coumarin — tonka bean, new mown hay 
isoamylbenEylether— trardenia 
methylanthranilate — oranRe bloBiom 
munk xylol (DuPont) — natural musk 
nitrobenzene- -nlmond 
phenylacetic aldehyde — hyacinth 
phenylacetic acid—honey rose 
phenylethyl alrohol — rose 
salicylalddyde— meadowsweet 

Coke and By-products 


Coke 
metallurRy 
retort carbon 
foundry 
coke breeze 
domestic fud 
electrodes 
graphite 
lubricants 
crucibles 
electrodes 
producer gas 
water gas 
fuel 

synthetic chemicals 
motor fuel 
carborundum 
abrasives 
calcium carbide 
fuel 

calcium cyanamide 
fertilizer 
explosives 
acetylene 

Ammoniaml liquor 
ammonium sulphate 
fertilizer 
pyridine 
ammonia water 
ammonia salts 
nitric acid 
anhydrous ammonia 
mtrir add 
liquid ammonia 
refrigeration 

Middle (carbolic or naphthalene) oil 
Crude carbolic acid 
Phenol 
nitrophenols 
piiTic acid 
^amidojiihenol 
phenacetin 
dye intermediates 
developers 
explosives 
salicylic add 
salicylates 
aspirin 

methylsalicylate 
sdol 
dyivtuffs 
preservatives, 
resins and plastics 
Cresols or oresylic adds 
antiseptics 
lysol, creolin , 
resins and plastics 
Crude naphthalene 
Naphthalene (refined) 
phthalic anhydride 
phcnolphtnaldn 
indicator and laxativea 
phthalimide 
anthranilic add 
flavouring, perfumea 
anthraquinonc 
dyestuffs and intermediates 
nitronaphthalene 
explosives 
naphthylamine 
insectiddes 


Pitch 
Soft 

paving materials 
waterproofing 
insulating materials 
Medium 
paints 

metsl protective coatings 
roofing materiab 
waterproofing 
Hard 

protective coatings 
insulating compounds 
electrodes 
core compounds 


briquettiim 
electrode mi 


inden 


pitch coke 
electrodes 
foundry coka 


dye! 

lapntl 


hthalene sulphonic adda 
naphthols 
dyestuffs 
Heavy or creosote oil 
Crude cnrholic add — disinfectants 
phenol 
crrsols 

Creosote oil — ^wood preservative 
Green or anthraerne oil 
Wood preservative 
Crude anthracene 

Carliazoie — dyestuffs 
Phenanthrene— dyestuffs 
Anthracene 

anthraquinone-mtennediatea and dyeatufb 

Uoht oil 
Benzene (benzol) 

Halogcnated benzene 
dyestuffs 
insectiddes 
Nitrobenzene 
dye intermediates 
developers 


aniline salts 
dye intermediates 
dyestuffs 
dimetlwlaniline 
dye intermediates 
dyestuffs 


Table Vlr-Prodaets eftko Carhoniaatiom of BUamitmui Coal (ConUmni^ 
quinone 
hydroquinone 

phic ( 


antipyrufine 
Maleic add 
maleic anhydride 
plastics 

Benxenc sulphonic add 
phenol 

dye intermediates 
Pyridine 
denaturant 
Heavy naphtha 
synthetic resins 
coumsrone resins 
Solvent naphtha 
xylenes 

dyestuffs and intermediates 
Crude carbolic acid 
phenol 
cresols 

Crude toluene 
bensoic add 
toluene 
nitrotoluenea 
explosives 

dye intermediates and dyeatuib 
toluidines 
bensaldehyde 
flavouring substaBoei 
dyestuffs 


toluene sulphonic adds 
antiseptics 
chloramine T 
saccharin 


vm. WORLD COAL RESOURCES AND PRODUCTION 


Perhaps the most reliable of pre-World War I estimates of the 
total coal resources of the world was that compiled by the i2tb 
International Geologic congress in 1913 and reported in the Coal 
Resources of the World, This report estimated the total known 
and probable world resources as 7 , 397 » 553 )OOo,ooo metric tons, 
of which the United States was credited with 3,838,657,000,000. 
Europe with 784,190,000,000, and other parts of the world with 
the remainder. 

In 1936 the Reichskohlenrat (German National Coal council) 
of Berlin published a statistical review of the coal industr>^ of 
the world, basing its estimates on the original figures of the 1 Jth 
International Geologic congress, but revised in accordance with 
its own later discoveries and changes in boundaries of different 
countries following World War I. A summary of these statistic.', 
believed reliable for the period immediately preceding World 
War II, is found in Table VII. 


Table VII.— Cm/ Xesoureos tif Fwopo and Iko tfnilod SUUoa, 
J^timatod to a Depth of 6,560 ft. 

(In millionx of metne tonx) 


Countiy 


Bdgium 

BulgariA 

Denmark 

Gennany (ind. Saar) 
Austria . 

Great Britain 
France . 

Greece . . 

Netherlandg 

Italy 

Yugoalavin . 

Poland . 

Rumania 
Ruxaia . 

Sweden . 

Spain . . . . 

SpiUbeigen (Norway) 

Hungary 

Total 

United Stateil* 

Total world . 

*Aocording to U.S. _ 
depth of 1,000 metres 
metric tonx of lignite. 


Anthracite and 
bituminous coal 


Known and 
probable 

11,000 

140 

SX 

aoOpXfir 

i6,6iz 

4.40a 

X44 

X38,x1I 

4« 

74.700 

8,001 

3,750 

18,4x0 

113 


Lignite and 
brown coal 


Known 


30 

8M74 

X3 

138,183 

5,803 

5*5 

3 

0,600 

7 

13.105 

X06 

5.Ba6 

a,066 

3 


770.753 a63,790 


4,53a,73l 


Known and 
probable 


3.860 

50 

56.758 

3.038 

V,6x4 

40 

i8f 

4.670 

17.336 

a,747 

5,040 

”767 

1*8,303 

1,604 

1x0, ooa 
1,863.453 
a,887.7t4 


Known 


lurvqy estimates in xoa8, coal reserves in the U.S 

1: a, o4x,ogo, 000,000 metric tons of coal and 85a,3X7.ooO'a°°l 


Following World War 11 a re-estimate was made of c<>a> 
resources in Europe, North America, Central and South AmeriM 
Africa, Asia and Australasia. These statistics, appearing in tw 
fourth Statistical Year-Book of the World Power coherence, i94^ 
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are summarized in Table VIIL 

In Table Vll it will be noted that Germany had the largest 
estimated known and probable resources of any country in Europe, 
especially if its brown coal resources were also included. Ger- 
many’s most important coal is the Ruhr coking coal, which has 
made that district— in proximity to the Lorraine iron ore deposits 


Tabu vm.— V ivM Coal Rosj^cos EsUmalod^ by the World Power Co^forenee, 104S 
(In million metric tons) 



Coals 

Brown coal and lignite 

Peat 


Proved 

reserves 

Probable 

total 

reserves 

Proved 

reserves 

Probable 

total 

reserves 

Probable 

total 

reserves 

Certain countries in: 
Europe 

Nortn America . 
i Central and South 

548,000 

1,551,000 

50,000 

a87,ooo 

111,000 

4a, 000 

a, 115, 000 

ao,ooo 

951,000 

13,000 

i America . 

a, 000 

1,000 




j Africa .... 

9,000 

ao6,ooo 




Asia .... 

XT, 000 

1,097.000 


4,000 


1 Australuia . 

4,000 

14.000 

siooo 

40,000 


i ToUl . . . 

616,000 

4,984,000 

75.000 

i,a83,ooo 

184,000 


— the most important producer of iron and steel on the continent. 
Cireat Britain comes second in coal resources, but actually has 
larger known coal deposits than any other European country. 
Poland has a great deal of bituminous. Then comes the U.S.S.R., 
allhough the actual facts about total Russian coal resources in 
both Europe and Asia were unknown at mid- 20th century. France, 
Belgium and Czechoslovakia are next in importance, with relatively 
i^mall resources, though what they possess is very im{K>rtant for 
!>1 eelmaking. 

Coal occurrences in China are widespread, being found in almost 
every province and ranging from hard, dry anthracite to bitumi- 
nous and lignite. The original estimate of the 12th International 
(Icologic congress giving China coal reserves of 995,587,000,000 
tons w^as challenged by geologists as an overcstimation. In 1926 
the Chinese geological survey offered a conservative estimate of 
? 17,626,000,000 tons. Even such a figure would place that 
(ountry as one of the ranking units in the world's coal reserves. 
Japan’s coal reserves were estimated to total 7,869,000,000 metric 
tuns. 

There are appreciable deposits in India, New South Wales, 
the Union of South Africa and Australia, and variable coal 
resources in other countries. Canada possesses enormous resources 



Fig. B. — LOCATION OF U.S. COAL RESERVES 


of coal in both the Atlantic and Pacific coastal regions and in the 
interior plains, comprising practically all kinds from lignite to 
anthracite. Distribution of actual and probable reserves is 
estimated at 1,234,269,000,000 metric tons, approximately one- 
sixth of the world’s total. 



Fig. 6.— location of world’s coal resources, by continents 


Tabuc IX.. -eWorld Coal ProdueHon 
(Million net toni) 


Year 




Ger- 

many 

Aus- 

Iria- 

Hun- 

gsry 

Cxech- 

tislo- 

vakia 

Neth- 

er 

lands 

France 

Bel- 

gium 

Spain 

mSm 

Po- 

land 

Japan 

China 

India 

Aus- 

tralia 

Union 

of 

South 

Africa 

AU 

Other 

Coon- 

triea 

Ibtal* 

S68HS0 average . 



36 

■Rl' 

1x8 

37 

8 

NA 

NA 

xs 

li 

NA 

S 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ago 

Hvo-74 average . 




1 

136 

46 

zx 

NA 

NA 

X 7 

NA 

z 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

977 

^ 75-70 average . 



1 

ISO 

I 7 S 

55 

\i 

NA 

NA 

xo 

z6 

NA 

a 

NA 

NA 

NA 

NA 

NA 

NA 

a 

3*0 

4Hq- 84 average . 



04 

a 

li 

NA 

NA 

ss 

10 

NA 

i 

NA 

X 

NA 

NA 

NA 

NA 

i 

4ta 

SH5-80 average . 



lao 

a 

185 

*5 

NA 

NA 

a 4 

ao 

NA 

NA 

a 

NA 

NA 

NA 

NA 

fd 

Koo^ 4 average . 



17a 

3 

ao2 

X04 

3 * 

NA 

NA 

ao 

aa 

a 

8 

NA 

i 

NA 

3 

i 

NA 

i 

Kvs-gg average . 



aia 

4 

2*6 

X 33 

39 

NA 

NA 

fl 

*4 

a 

za 

NA 

NA 

1 

NA 

700 

VU0-04 average . 



315 

7 

*87 

*73 

44 

NA 

NA 

*5 

3 

xo 

NA 

xo 

NA 

8 

NA 

xo 

Oxa 

VOS -OQ average . 



433 

5*3 

xo 

3*4 

S* 

NA 

NA 

40 

a6 

4 

85 

NA 

15 

zo 

xa 

0 

NA 

8 

x,i5« 

(;io-f4 average . 



X 4 

30a 

37a 

3 

NA 

NA 

It 

*5 

5 

30 

NA 

ax 

*4 

z6 

X 3 

NA 

aa 

X.358 

VJ s-to average . 



601 

;; 

072 

*69 

NA 

t 

17 

J 

3 X 

NA 

so 

*3 

aa 

xa 

10 

S 4 

1.309 

vio-34 average . 




*65 

*75 

IX 


37 

as 

6 

za 

*4 

33 

83 

aa 

li 

11 

IS 

1 , 4 X 1 

-ao average . 



x6 

*50 

348 

XX 

38 

XX 

il 

*9 

8 

34 

4 * 

39 

*7 

*4 

1.506 




537 

<5 

*73 

333 

11 

37 

X 4 

30 

8 


4a 

37 

*0 

*7 

X 3 

xs 

s6 

1.550 

*.387 

oil 



440 

la 

346 

390 

11 

34 

X 4 

S6 

30 

8 

65 

49 

33 

3 X 

as 

za 

X 3 

*3 




360 

la 

*34 

86a 

zx 

11 

X 4 

Sa 

li 

8 

11 

3 * 

n 

39 

aa 

19 

19 

*3 

Xia 40 

‘VJJ 



383 

xa 

33 * 

273 

IX 

14 

53 

7 

06 

30 


83 

13 

13 

la 

i,ao6 

'*^.54 



417 

14 

*47 

300 

XI 

38 

X 4 

54 

*9 

1 

110 

3 * 

43 

36 

U 

14 

li 

11 

1 , 4 X 5 




4*5 

14 

*40 

3x0 

xa 

*0 

13 

5 * 

*0 

xaz 

3 X 

45 

ao 

li 

3 * 

X.465 

*')i6 



489 

M 

356 

35 X 

xa 


li 

51 

3 * 

8 

136 

33 

50 

30 

a6 

18 

97 

1,503 

‘VJ7 



407 

Si 

*69 

406 

14 

38 

50 

33 

1 


40 

50 

90 

98 

17 

10 

53 

1,700 

1,619 





*54 

431 


35 

X 5 

S» 

33 

146 

4 * 

g 

a6 

3 * 

*7 

ao 

43 

. 



*59 

440 


*4 


li 

7 

104 

g 

43 

3 X 

11 

ao 

49 

x,8is 

. . . 



5xa 

‘.1 

351 

5x1 

11 

48 

X 4 


10 

809 


33 

so 

SO 

1,083 




571 

aji 

5*8 

47 

*S 

4* 

n 

IX 

z6a 

84 

6a 

6s 

33 

ax 

ao 

51 

9 , 0 X 4 

a,os8 

^•>4* . . . 



6^ 

;i 

830 

547 

x8 

SX 

X 4 

48 

xz 

00 

03 

6z 

il 

33 

aa 

aa 

47 




651 

in 

ao5 

455 

x8 

56 

X 4 

47 

a6 

IS 

X 45 

zoz 

64 

*0 

aa 

*3 

45 

a, 018 

, , , 

^^44 . . , 



6B3 

633 

304 

x6 

164 

75 

7 

54 

30 

0 

6 

*0 

39 

ss 

X 7 

X 3 

*3 

lii 

06 

30 

a6 

n 

ao 

33 

ax 

90 

11 

54 

43 

1,036 

1,487 

1,090 




18 

3 X 3 

*40 

10 

37 

xo 

54 

>5 

X 3 

177 

53 

*4 

17 

33 

aa 

a6 


*^‘17 



688 

x6 

sax 

871 

li 

n 

IS 

5 * 

*7 

X 3 

X 93 


3 * 

aa 

3 * 

*3 

s6 

67 

x,Bai 

'yi'' . 



651 

18 

*34 

804 

zs 

SO 

ao 

13 

sss 


30 

zo 

34 

*3 

s6 

6s 

x,86a 


ludes lignite in ench country on n ton-for-ton ImmIi. Dutn for recent yenn subject to revision 
-no BvaiUbltf iiifornuitio&. . . . ,, ^ 

e: U.S. Bureau of Mines; Sutistkal Office, United Natiems. 



















COAL AND COAL MINING 


Tabu X.- -World Prodi$cHon of Coal and Ligoito, 1941-1048^ by CounMot 
(In thotuands of metrir tons*) 


Country* 

North America: 

Canada: 

Coal 

Uffnite 

Grrrnland .... 

Mexico 

United Statee: 

Anthracite (Penniylvuda) 
Bituminoua. 

Lignite 

South America: 

Argentinafi .... 

Brazil: 

Coal 

Lignite 

Chile 

Colombia .... 

Peru 

Venezuela .... 

Euroiie: 

Albania: UgnitBf . . • 

Aiwtria; 

Coal . . ' . 

Lignite 

Belgium 

Bulgaria: 

Coal ..... 

Lignite 

Czechoslovakia: 

Coal 

Lignite 

Denmark: Lignite 
France: 

Coal 

Lignite 

Germany: 

Coal 

Lignite 

Greece: Lignite . 

Hungary: 

Coal 

Lignite 

Ireland 

Italy: 

Coal 

Lignite. .... 
Nether landa: 

c:oai 

Lignite 

Poland: 

C.oal ..... 
Lignite. .... 
Portugal: 

Coal 

Lignite 

Rumania: 

Coal ..... 
Lignite .... 

Saar 

Simin: 

Coal 


Svaltiard (Spitsbergen). . 
Sweden ..... 
Switzerland: 

Coal 

Lignite 

U.S S R.: 

Coal ..... 

Ugnite 

United Kingdom: 

Great Britain* . . . 

Northern Ireland: 

('ool 

Lignite .... 
Yugoslavia: 

Coal • ■ . . • 

Lignite 

Asia: 

Afghanistan . . . - 

China: 

China (except Formosa): 
C^l .... 
Lignite 

Formosa .... 
India . , • 

Indo- China* Frencti: 

Coal 

Lignite .... 
Indonesia .... 

lrati> 

>P«n: 

C^ofu • • • « > 

Lignite .... 
Korea: 

Coal . . • • • 

Lignite . . • • 

Malaya, Federation of , 
Philippinc|, Republic of the 
Syria and Lebanon: 

Lignite . . . • 

Turkey: 

C:oal 

Lignite . . . • 

U.S.S.R.: 

Coal.. . . . - 

Lignite . • ■ • 

Africa: 

Algeria: 

Coal 

I.iign ite . . . . _ 


1043 

X 044 

X 945 

14,680} 

14,301 

13.584 


X.345 

X. 39 X 

7 

8 

7 

z,os5 

904 

915 

55.015 

57,780 

49,835 

533,003 

5.50,750 

531.582 

3 i 404 

3.317 

2,421 

8 

0 

7 

Xp 5.37 

X. 4 X 5 

1.493 

33 

16 

9 

3.033 

3,047 

1,827^ 

476 

409 

5*51 

187 

*73 

aoz 

XX 

X 3 

7 

xo 

5 

5 

3 .S 1 

xos 

73 

3.674 

3.066 

33.737 

X3.539 

15,833 

t 

t 

t 

3,8t6 

3 , 8 o 3 

3.433 

34.500 

36,750 

33 .t 50 

11,716 

a6,ti3 

15,356 

2,600 

3,200 

2,330 

40,531 

25,241 

33,313 

x,8o6 

1.336 

1,704 

158.616 

135.536 

41,208 

354.604 

230,808 

107,772 

370 

XOO 

70 

1.376 

i,oso 96 

710O 

11,306 

8 , 4 Oo 06 

3,5800 

x86 

206 

ai6 

X.358 

613 

758 

X .034 

406 

767 

13,407 

8.313 

S.007 

3H3 

343 

X30 

9^,362° 

87 . 38 tP 

37,366^ 

403 

436 

436 

X06 

127 

163 

.306 

303 

3 IT 

3,604^ 

a.o6o^ 

1,820^ 

0 » 50 i 

10,485 

XOb 733 

X,XI 3 

1,302 

1,351 

'SS 7 

570 

615 

X 57 

71 

{ 311 

75 

74 


13X.400J 

1x8,000^ 

146,0001 

303 ,XI 3 

195.839 

185.706 

D 

II 

D 

X 

3 

3 

X »390 

t 

t 

•• 

•• 

5 

63,7x31 

63,4651 

( i 6 , 3 oa 1 

B,500l 

a,50d1 

l ♦ 

705 

35,031 

36,546 

39 t 635 

006 

533 

331 

*5 

4 

•• 

1,038 

753 

J 

60 

zoo 

X50I 

55 . 53 ^; 

49 , 335 * 

33 , 371 * 

3 , 876 » 

3 , 304 * 

1.643* 

4 tX 57 

4 f 530 

674 

3,430 

3,519 

18 

407 ^ 

416 

B30 

t 

t 

t 

X 

3 

e 

3,071 

3,383 

3,150 

4x4 

533 

571 

• 

■ 

■ 

XI7 

t 

Z 30 

1 

z 63 

t 
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COALBROOKDALE— COAL TAR 


Tabu Xr^Worli ProdmUan $f Cod ond Ugnifo, 

(In thousnndii of metric tone*) 


^ h CoimlHtt (ConUmui^ 


Cmtiy* 


Africa (CoiUimioi) 

Bcwuui Coo(o • • 

Madagaicar . 

Morocco, Frendi. • 
Nigeria .... 
PortugucM East Africa 
Southern Khodeiia 
Tunisia: Lignite . 
Union of South Africa 
Oceania: 

Australia: 

New South Wal« . 


Queensland 
South Australia . 
Tasmania • 

Victoria: 

Coal . . . 

Lignite. • 

Western Australia. 
New Zealand: 

Coal. . . . 

Lignite . 


Total, all gradea 

lignite (total of items shown above) 

Bituminous coal and anthracite (by subtractton) 



1.837.000 

307,000 

1.530.000 


1.867.000 
313.000 

1.554.000 


1,851,000 
538,000 
X, 505,000 


1.756.000 
508,000 

1.448.000 


X.34Q.OOO 

z66,ooo 

1,185.000 


*Cciol is also mined in British Borneo, Faroe Islands and formerly Italian East Africa, but iwoduction figures are not available ud no estimate is includ^ in the total. tA 

fr/am nrasa/ififia vasura hau Kastsfi tnntlfs in ttift rlmutfirnfitfin Aflnnt^rl hv tk#! AmprirMtl Soi*ii*lV for MAt^rULlft. f AIbntil IS tnl* Onlv PTOVIDCC Ull^CtlSU.I &Ot ftVIll* 


Ui'tODCT, inclusive limt pun 01 MVliniLny wriun is uaw-| I OlWJi eauai — ~ 

tons- 1043. 1.tta: i 04 i. 4.4o8: 1044. 1041 . «.a4'5; »046, 0.053*. 1047 # 10.407; i04«. ii.yiO. ^tstimated production of Croatia. ♦January to June, inclusive. •Excludes produi^ 

tioii of (hnbirin mines in Sumatra, 'hiscal year ended March so of year following that stated. •Fiscal year ended March 3* of year following that sUted. iSouth Korea only. 
‘January to September, inclusive. Khitpul from U S.S.R. in Asia included with U.S.S.R in Europe. •Planned production. 'Local sales and exports. 

Source: U.S. Bureau of Mines, Uttural Market Report, no. 1807; aimpUed by B. B. Mitchell and P. Roberta. 

PRODUCTION Zimmerman, Die Phylogenie der Pflanzen (1930) ; Max Hirmer, Hand^ 

TT • A ^ j j 00/ f 4.U 1 • Palaobotanik (1927); Roy l.#ce Moodie, The Coal M^sures 

The United States produced 34 *^^% of world s coal m 1948, /if^phibia of North America (1916) ; George Korson, Minstrels of the 
as compared with 43% in the years of World War 1 . Since the Mine Patch (1938); George Korson, Coal Dust on the Fiddle (1943): 
turn of the century, it had been the world’s foremost producer— European Economic Cooperation Administration, Coal ond Vetoed 

. b, fir... Bnbj.. II U iStS J"cM LSS 

at this point that Great Britain s output of 234,000,000 net tons Re.sources Planning Board (1941); U.S. Bureau of Mines. Coal- 
in 1048 equalled the entire world production of 1868, when British Bituminous and Lignite, annual reprints from the Minerals Yearboohs; 


World production attained its record of 2,058,000^000 tons in gjjjQpgjjjre, Eng., on the Western region railway route, 5 mi. south 
but World War II brought it to a postwar low of m87,ooo,- Wellington. Pop. (1931) 1,417. The “dale” is the valley of a 
000 tons in 1945 '^able IX). By 1946 the total had climbed near the Wrekin and following southeast for about 

buck to about 1,629,000,000 tons, and in 1948 it approximated g Severn. Its ironworks, founded in 1709 by Abraham 

i,(»jo,ooo,ooo tons. Darby with Dutch workmen, were the pioneer attempt to use pit 

Records of world production go back to 1868-69, when the smelting iron. The third Abraham Darby built the fa- 

uuiput was 230,000,000 tons. Production grew consistently Coalbrookdale iron bridge (a cast-iron arch of loo-ft. span) 


until the late 1920s, when it began to feel the effects of depression. 
Hy 1936, however, the general level of 1925-29 was regained. 


over the Severn, which gives name to the neighbouring town of 
Ironbridge, which with a portion of Coalbrookdale is in the parish 


World production figures for all coal-producing countries £ Madeley (o.u.). There are also brick and tile works, 

.1 V _ — .. .. . . . . « . 


{ 1941-48) are shown in Table X. 


COALDAXiE, an anthracite-mining borough of Schuylkill 


HiiiunoRAPHY.— David R. Grenfell, Coal (1947) ; J«nes, Cartwifeht county, Pa., 45 mi. southwest of Scranton. It is on federal high- 
:.nd Gui^ult. Co<a way 209, and is served by the Lehigh and New England railroad 

0?m£ S fo/f 4 ht The impulation in t9So was s.a3o; it was 6.163 in 
ni Europe (1939); U.S. Bureau of Mines, The Coal Industry of the 1940 by the federal census. 

iVorld (1930); International Labour Office, Year Book of Ubour COALFISH (Pollachius virens), a fish of the cod family, 


ni Europe (1939); U.S. Bureau of Mines, the Coal Industry of the 
iVorld (1930); International Labour Office, Year Book of labour 
Statistics, 1947-48 (1949); Statistical Office of the United Nations, 
Monthly Bulletin of Statistics (1949); J- J. Rosenberg. Life tn a 
Model Coal- Mining Village, by a Benin Boy (1947) ; Margot Hcine- 
inann, Britain* s Coal (1944); National Coal Board of Great Britain, 


with three dorsal and two anal fins, distinguished from the cod 
by its blackish colour, prominent lower jaw and very small 
barbel. It ranges from the Arctic ocean to the Mediterranean 


Annual Reports (1946, 1947, ^ 948 . 1949 ) \ Ministry of Fuel Power ^nd grows to a length of about four feet. 


Statistical Digest (194M7) ; Howard N. Eavenson. The First Cmury COALING STATIONS: see Falling Stations. 

««d a Quarter oj Am^an Co<^ c'iv^ COALITION, a combination of bodies or parts into one body 

ctw); Hudson Cod Com^ « whole {Ui. codilio, from codescere, “to grow togethw.”) 
iMiiy, The Story of Anthracite (1932); Elwood S. Moore Coni (1940); The word is used, especially in a political sense, of an alliance 
Clni L. Parker, The Coal Industry (1940) i Josephine (9^-V.) or temporary union for joint action of various powers or 

Industry (1944); M. E. Sheppard, Cloud by Day (1947) ; I’aui M* states, such as the coalition of the European powers against France 
i- ^Zv^si) kawKie during the wars of the French Revolution; also the union in a sin- 

^rnkf^Z^Cods, Technical Vai^r 6sMi944) : U S. Bureau of Mines, gle government of distinct parties or members of distinct patties. 
Mhirrais Yearbook (1946) j Anthracite Institute, Manud of Stalisticd COAL TAR is the primary condensation product resulting 
liiiurmaiion (1948); Bituminous Coal from the carboniation of coal; i.e., the heating of coal in the 

w't WPA Repori absence of air^ at tmpmtures ranging fi^ a^t 900 

("MO) • CHffoid C Furnas, The Storehouse of OvUitation (1939); about 1,200* C. It IS a black, viscous. Sticky fluid whose density 
Anion Handlirsch, hfe Fosden Insekten (1908) ; Edward C. is greater than that of water. 

t ool and Civilisation (1923); McAlister Coleman, Men l(*niif»ct«re^The manufacture of coal tar and related 

(' 943 ); Report of ike VJS. Cod Comtnbwn, 4 voL (^23), ine .....i 1. . »i.. 

Coal Utilization Joint Council, London, The Story of Cod; Walter 
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heatinfi: of it out of contact with air. The coal is thereby 
decomi;M)sed into volatile products and into a nonvolatile residue, 
coke. The volatile products are composed of condensable materials 
and noncondensable gases. As the volatile products are formed 
they arc removed from the chamber and cooled, whereupon the 
water and tar are liquefied; these two substances; i.e., water and 
tar, constitute the bulk of the condensable materials evolved 
during the decomposition of the coal. With the condensation 
of the water, a portion of some of the gaseous constituents which 
are more or less soluble in the water is also removed. After 
the complete removal of the water and tar, the gas is passed 
through water, or dilute sulphuric acid, which absorbs the 
ammonia present. Finally, the relatively clean, cool gas is passed 
through an oil or over activated carbon to remove such low boiling 
constituents as benzene, toluene, etc., which go to make up coal- 
tar light oils. 

The temperature at which the carbonization is conducted, the 
type of equipment used and the nature of the coal carbonized 
determine the kind of tar and the quantity obtained. 

The temperature of carbonization has more effect on the quality 
(kind) of coal tar and on the yield than any other single factor. 
So great is the influence of the carbonization temperature that 
coal tars are divided into high-temperature tars and low- 
temperature tars; those produced at carbonization temperatures 
from 900° C. to 1,200® C. are called high-temperature tars and 
those produced at carbonization temperatures from 450® C. to 
700® C. are called low-temperature tars (see Tars, Low- 
Temperature). 

When coal is heated, in the absence of air, to a temperature of 
about 450® C., the coal begins to decompose and an evolution of 
gaseous products occurs. As these gases are liberated from the coal 
mass they come in contact with the w^alls of the carbonizing 
chamber before they escape and arc condensed. If the walls of 
the carbonization chamber are at about 450® C., the gaseous 
products are not changed by coming in contact with them and 
the tar recovered from the gases is a true low-temperature tar, 
called a primary tar. If, however, as is the case in the commercial 
production of coal tar, the walls of the chamber arc at a higher 
temperature, the gases evolved from the coal at 450® C. arc 
altered when they come in contact with the hotter w\alls. The 
type of change which occurs at these hot walls, as well as the por- 
tion of the gases that undergoes change, depends upon the 
temperature of the walls and the length of time the gases are in 
contact with the hot wails. 

Although it is customary to say that the coal is carbonized 
at a low temperature or at a high temperature, this is not 
strictly correct. The coal is not carbonized at a temperature 
but to a temperature. The initial decomposition of the coal takes 
place at about 450® C. As the carbonization progresses, the 
temperature of the decomposing coal rises. If the carbonization 
process is discontinued when the temperature of the decomposing 
coal mass reaches about 700® C., and if the gases do not come 
in contact with walls which are at a temf)erature above about 
700® C., the tar recovered is a low-temperature tar. If the de- 
composing coal is heated to a higher temperature, 900® C.-t, 200® 
C., further decomposition of the coal mass takes place; the 
gaseous products evolved at these higher temperatures are of a 
different nature from those evolved at the lower temperature. 

In commercial carbonization of coal, the heat needed is usually 
supplied through the walls of the retort. In high-temfierature 
carbonization processes the temperature of the retort walls varies 
from about 900® C. to about 1,200® C. In such retorts the coal 
close to the hot walls is quickly heated to the temperature of the 
walls, and the gaseous products evolved come in contact with 
the hot walls before they escape; the tar thus produced is truly 
a product of high-temperature carbonization. However, the coal 
farther removed from the walls is heated more slowly, the gases 
are first evolved at low temperatures, and if all of these gases 
could be condensed without coming in contact with the hot 
walls (900® C.-i,20o® C.) a low-temperature tar would be ob- 
tained, but most of these gases do come in contact with the hot 
walls and are thereby altered. As the carbonization proceeds the 


temperature toward the centre of the charge increases and slowly 
approaches that of the walls. The higher temperature causes fur- 
ther decomposition of the coal. The type of products obtained by 
this later decomposition is different from that first obtained. 

The tar recovered from commercial high-temperature carboniza- 
tion is a mixture of products resulting from the high-temperature 
decomposition of the coal and of the products formed by the 
thermal decomposition of the low-temperature and intermediate- 
temperature tars evolved from the coal. 

Two general classes of chambers are used for the production 
of coal tar: (i) gas retorts, which are relatively small chambers; 
and (2) by-product coke ovens, which are much larger. Most 
gas retorts are either horizontal or vertical. Horizontal retorts, 
the oldest form of gas retorts, vary from about 8 ft. to about 
20 ft. in length; they have a shape which is approximately that 
of a half cylinder with the flat portion forming the floor of the 
retort. A group of these retorts is built up into banks or 
“benches”; around the outside of the retorts and through the 
benches there is a system of flues through which flow the hot 
gases which thus heat the walls of the retort. Horizontal retorts 
are heated to about 1,000® C. to 1,100® C. throughout their 
entire length. The tar liberated from the coal during carboniz:;- 
tion in a horizontal retort is in contact with the hot retort walls 
for a long time before it escapes to the condensing equipmen; 
This prolonged exposure to the high temperature alters a larg^ 
portion of the tar. Although the w^alls of horizontal retorts are 
not much hotter than those of the by-product coke ovens, the 
ratio of wall surface to coal charge is high and therefore the U\t^ 
obtained from horizontal retorts have undergone considerable 
decomposition after their liberation from the coal. Horizontal 
retort tars are high-temperature tars; they have high sperifit 
gravities, are viscous, have only a small amount of tar acids and 
are high in naphthalene content. 

The vertical retorts are the most popular gas retorts in England 
These retorts are vertical tubes having an elliptical or rectangular 
cross .section. They are usually about 20-25 me:i>urc 

5 ft.-io ft. by 8- 1 8 in. in cross section. The retorts are grouped in 
settings. They are heated by means of hot gases passed through 
flues arranged between individual retorts. Vertical retorts are 
either of the intermittent or continuous type. In the operation of 
vertical retorts, coal is charged in at the top and the coke is di^' 
charged at the bottom. In the continuous vertical retort, as the 
coal moves downward it slowly passes through zones of increasini; 
temperatures. The decomposition of the coal starts in the cooIit 
upper regions of the retort and the tar,s formed there escape from 
the retort without much change; some of the tar formed in the 
lower portions of the retort is decomposed by coming in coni.ut 
with the hot retort walls, but most of this tar passes up through the* 
coal bed and escapes without being thermally decomposed. Hcmicc. 
the tar which emerges from the vertical retort is a combination 
of tars, most of which have been subjected to only low-tem- 
perature conditions, some that have been exposed to medium- 
temperatures and a small portion that har'been exposed to high- 
temperatures. Although vertical retorts arc considered to be a 
type of high-temperature carbonizing equipment, the tars pro- 
duced in these retorts have characteristics intermediate between 
those of Iow-temi>erature and high-tem{)erature tars. 

As was mentioned above, the other general type of equipment 
used to produce tar is the by-product coke oven. More than 
three-fourths of the tar produced in the United States is by- 
product coke-oven tar. The modem by-product coke oven is 
rectangular in shape, about 40 ft. long, 14 ft. high and 16 in. 
wide. The ovens are built in long rows, called “batteries.” 'Tb® 
two long walls of the oven are heated by flues in which pis is 
burned to furnish the heat. These ovens are operated in an 
intermittent manner. Coal is charged into the ovens through 
removable doors in the top. After the carbonization is compl«|c. 
doors at both ends of the oven are opened and the red-hot 
is pushed out by means of a long steel ram. Then another charge 
of coal is introduced and the process repeated. Some of the 
gaseous products evolved from the coal during carbonization i>a''^ 
upward along the hot walls of the oven, some of them pass throug 
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the uncoked centre of the coal charge, but some of them pass 
through the coked and partly coked region of the charge; these 
gases are largely decomposed as they pass through the heated 
zones so that a high-temperature tar is formed. 

Commercially, coal tar is produced by the carbonization of bi- 
tuminous coal of the common banded variety. The yield of tar 
obtained is dependent upon the amount of volatile matter in the 
coal. When coal is carbonized at high temperatures there 
seems to be little relationship between the properties of the tar 
produced and the nature of volatile matter originally present 
in the coal ; the thermal decomposition of the primary tars equal- 
izes their properties. 

PROCESSING 

The raw tar is processed in various ways to produce a variety 
of products. The processing is usually not carried out at the plant 
which produced the tar but is conducted at conveniently located 
tar processing plants. The processor of coal tar has long been 
known as a tar distiller. This designation is an appropriate one 
since distillation is the foundation of the coal-tar industry. 

Usually the first step in processing coal tar is to give it a pri- 
mary distillation to produce a number of fractions or cuts. The 
number of cuts made and the nature of the cuts vary somewhat 
at the different plants. In general, at least three cuts are made. 
These are frequently referred to as light oil, middle oil and heavy 
oil; the middle oil is also known as tar-acid oil and as crude 
naphthalene oil; the heavy oil is sometimes called anthracene oil. 
I'he material remaining after the removal of the oil distillates is 
usually cither a pitch or a refined road tar base; occasionally, 
the distillation is carried on until the residue is pitch coke. 

'I'hc primary distillation is made either in batch stills or in con- 
tinuous stills. In the United States the commonly used batch 
still is a horizontal, cylindrical steel vessel; in England it usually 
is a vertical cylindrical vessel, known as a ‘‘pot still.” The ca- 
]>:Kity of the batch stills varies from about Sfioo gal. to about 
S.ooo gal. 

In the continuous distillation of coal tar the most generally 
used equipment is a tube still, also called a pipe still Essentially, 
the tube still consists of a furnace containing a tube several hun- 
dred feet long. The tube is either in the form of a spiral or more 
(oinmonly in straight lengths connected in a continuous manner 
l»y means of return bends. The diameter of the tube varies in 
ihe different plants but is usually between one inch and five inches. 

When tar is processed in a continuous manner in a tube still, 
it is pumped through the hot tube whereby it is heated to a pre- 


(dimethylphenok) and naphthob (see Naphthalene). Coal- 
tar bases are cycUc nitrogen compounds; they have the nitrogen 
dther attached to the ring as in aniline (g.v.) or forming a mem- 
ber of the ring as in pyridine (q.v .) ; in addition to aniline and 
psrridine, the picolines (see Uridine), quinoline (q»v.) and 
acridine are typical coal-tar bases. Besides hydrocarbons, acids 
and bases, the coal-tar oils contain: nonacidic oxygen compounds, 
such as coumarone and diphenylene oxide; nonbasic nitrogen 
compounds of which carbazole is the most important and organic 
sulphur compounds; e,g., the mercaptans and thiophenob. Ap- 
pended to this article is a list of all the compounds that have been 
identified in coal-tar oils. 

Tar Acidt^After the tar has been distilled and the desired 
cuts obtained, the next processing step in a coal-tar chemical 
pbnt is the extraction of the tar acids. These phenolic com- 
pounds react with caustic soda to form water-soluble salts. By 
means of this ability to form water-soluble salts they are separated 
from the other compounds present in the coal-tar ^stillates. The 
process used for the recovery of tar acids is essentially the same 
in all plants. The light-oil and the middle-oil fractions are 
washed separately with a dilute aqueous caustic soda solution by 
thoroughly mixing the two liquids. The mixture is then allowed 
to settle, whereupon it stratifies into two byers. The lower byer 
is the caustic soda solution of the tar acids, which solution is 
called “carbobte”; the upper layer consists of the oils which are 
not soluble in the caustic soda. The caustic soda solution is 
separated from the oil byer. Usually, the carbobtes from the 
fight-oil fraction and from the middle-oil fraction are combined 
for further purification; such purification comprises the removal 
of noncaustic soluble oils that were entrained in the carbolate and 
is usually accomplished by steaming. The tar acids are liberated 
or “sprung” from the purified carbobte by treating it with sul- 
phuric acid or with carbon dioxide. The crude mixture of phenols 
thus obtained is subjected to fractional distilbtion, usually under 
vacuum, to obtain a number of products: phenol, orthocresol, 
cresyfic acid and mixed xylenols; cresylic acid is a mixture of tar 
acids consisting largely of the three crcsols (o-crcsol, w-crcsol and 
/^-cresol) but also containing appreciable amounts of phenol and 
of the various xylenols. 

By special processing, brgely in the United States, the cresylic 
acid and the mixed xylenols are separated into the individual 
cresols and the individual xylenols. The individual tar acids 
which are commercially avaibble are shown in italics in the list 
at the end of this article. 

_ The tar acids present in the heavy-oil fraction are also recovered 

(kU'rmined temjwaturc. After passing through the tube the hot in some plants. These high-boiUng tar 
tar is released either into one tall fractionating column or into ally distilled; they are usuaUy used m the form of crude mixture 
M veral shorter columns which are connected in series. In the in the preparaUon of disinfectants possessing exceptionally high 


fractionating equipment the tar is separated into oil vapours and 
cither a pitch or an intermediate product, as desired. The oil 
vapours arc collected into such cuts as are wanted; the pitch is 
]>unipcd to storage. 

How far the tar is distilled depends upon the products to be 
manufactured. If the plant is interested primarily in the dis- 
tilbie oils, the tar is distilled to either a hard fuel pitch or cvra 
to pitch coke. On the other hand, if the plant is to make specific 


germicidal properties. 

Tar Bases.— The more progressive coal-tar refineries recover 
the basic constituents present in the distilbte oib. After the tar 
acids have been removed, the distilbte oils are thoroughly mix^ 
with a dilute aqueous solution of sulphuric acid. The sulphuric 
acid reacts with the coal-tar bases present to form water-soluble 
sulphates. Upon standing, the mixture stratifies into two byers: 
a lower aqueous sulphuric-acid byer containing the coal-tar base 


0,, urn cow. wincoine„ Sulphates and an layer of neutral oil The base sulphate 

V- I L SiSe int^^ite solution, after bcini^rated from the neutral oil, is purified to 

pitch the distillation is stopped at an appropriate intermcoiaie . ^ ^ ^ 


point. 

Ill some 

the distillation wi w* Mi.%, ^ w 

creosote oil. In the brger refineries various chemical com^unds 
are removed from the distilbte oils prior to blending them to 
produce creosote oil. 



ered from the light-oil fraction are ranridine, the picolines, the 
lutidines and some aniline bases. Frequently, a mixture of Ught 


7 ' »n the aromatic sold as aenaiunng pynoine occame smau. rrom uw nuauic-ou 

liyi rocarbons presrat m coal-tar distillates b g . . fraction are recovered quinoline, isoquinoline, methylquinolines 

„pi„l c»l.Ut 


ihalcne (q,v,) and anthracene (ff.v.). ic co^^ picoiinc, gamma picolinc and 3,6-hitidinc all boil at about 

otfiirrmg in coal-tar oils are chiefly phenohe co ^ 'rvlcnols 144* C. Because the boilihg points of these three constituents of 
phenol {see Cakbouc Acto o* Phenol), cresols {q.v.), xy«enws X44 
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the light coal tar bases are so close together it is not possible to 
separate them from each other by ordinary fractional distillation. 

In 1941 U.S. chemists found that these three bases could be 
separated readily from each other by the simple expedient of 
steam distillation through an efficient fractionating column. This 
discovery of a means of separating pure beta picoline from coal- 
tar l)ase8 was an important and timely one, for just then there 
arose a demand for beta picoline in the manufacture of nicotinic 
acid, the pellagra preventive factor of the vitamin B complex. 
The simplest and the most direct way of preparing nicotinic acid 
is by the oxidation of beta picoline. Another commerical method 
for prcfviring nicotinic acid involves the oxidation of quinoline 
to quinolinic acid and then decomposing the quinolinic acid to 
nicotinic acid. 

In a few plants the tar bases present in the heavy-oil fraction 
arc recovered. The mixture of bases thus obtained is a valuable 
inhibitor in the pickling of steel; it prevents the acid from attack- 
ing the steel but does not interfere with the action of the acid in 
dissolving the scale that is to be removed. 

Naphthalene. — After the tar acids and the tar bases have been 
extracted from the middle oil, the “v;ashed” oil is fractionally 
distilled to produce a heavy coal-tar solvent naphtha and a naph- 
thalene fraction. The naphthalene fraction, while it is hot, is run 
into shallow pans; there it cools and crystallizes. The solidified 
mass is broken into large pieces, which are transferred to a 
crusher. By being crushed into fairly small pieces the solid 
chunks arc transformed into a thick slurry of crystalline naph- 
thalene suspended in an oil. The naphthalene is separated from 
the oil either by means of a centrifuge or a hydraulic press. The 
resulting crude naphthalene is used without further purification 
for many purposes. For other uses a pure naphthalene is needed. 
The crude naphthalene is refined by first treating it with either 
sulphuric acid or metallic sodium, and then distilling it. The dis- 
tilled liquid naphthalene is usually passed over water-cooled steel 
rolls whereby it is solidified in thin layers which are then scraped to 
give “chipped naphthalene”; sometimes the naphthalene is al- 
lowed to solidify in pans and then is crushed to give “crystalline 
naphthalene” ; the tmrest naphthalene is made by sublimation. 

Higher Coal-Tar Hydrocarbons. — For the recovery of such 
higher boiling coal-tar hydrocarbons as acenaphthene 
fiuorenc, phenanthrene (q.v.)y anthracene (g.v.), pyrene and 
chrysene, the heavy-oil cut is distilled to obtain fractions rich in 
the particular compound desired. Such fractions are then chilled 
to cause the compounds to crystallize. The crystalline substances 
are separated from the oil and are then purified, usually by re- 
crystallization from solvents. 

Light Oil. — ^The first fraction obtained in the distillation of 
coal tar is “light oil.” It contains the lower boiling constituents 
of coal tar; i.e,, benzene (q.v.), toluene (q-v,) and the xylenes 
(q.v.). Because of the low boiling point of these compounds only 
a small portion of them is condensed with the tar; most of them 
arc recovered from the coke-oven gases in a separate step after 
the tar has been condensed. Because the quantity of light oil 
recovered from the coke-oven gases is so much greater than that 
recoverable at the tar distillation plant, it is seldom profitable 
to refine light oil at a tar refinery. Practically all the processing 
of light oil is carried out at the tar producing plants. 

AUer the tar and water have been condensed, and usually after 
the ammonia has been removed, the coke-oven gases are treated 
to recover the light oil. It is recovered from the gases by scrub- 
bing them with high-boiling coal-tar or petroleum oils, or by 
absorption on activated carbon. In the oil-washing process the 
coke-oven gases are passed through a suitable high-boiling tar oil 
or petroleum oil, which dissolves the light-oil components. The 
light oil is recovered from the wash oil by steam distillation in a 
stripping column; the wash oil is used again to scrub more coke- 
oven ga.ses. In tlie activated carbon process the coke-oven gases 
arc passed through a bed of activated carbon which absorbs the 
light oil. The latter is recovered from the carbon by steaming it; 
the carbon is re-u.sed. 

The refining of coal-tar light oils is essentially a combination of 
fractional dLstillation and sulphuric-acid washing. A common 
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practice is first to fractionate the light oil to obtain several crude 
cuts: forerunnings (the most volatile fraction), benzene, toluene, 
light-solvent naphtha and heavy-solvent naphtha. The further 
processing of the crude benzene depends upon the use to which it 
will be put; if it is to be used as a motor fuel, its further processing 
consists in the addition of an antioxidant; if, however, the benzene 
is to be used as a chemical or for industrial solvent purposes, it is 
washed with sulphuric acid and then distilled. The process for 
refining the crude toluene fraction and the crude light-solvent 
naphtha fraction is the same as that for the crude benzene. 

The crude heavy-solvent naphtha is the main source of the 
coumarone-indene resins. Li order to produce these resins the 
naphtha is subjected to a special processing. First it is washed 
with dilute sulphuric acid to remove the bases. Then the resin- 
forming constituents, the coumarones and the indenes, are poly- 
merized (resinified) by vigorously agitating the washed naphtha 
with small quantities of concentrated sulphuric acid. The poly- 
merized product is separated from the unreacted oils, dried and 
polymerized further by heating. 

Light Pyridine Basest — Because of their widely different 
boiling points, and because of their solubility in water and in oils, 
the pyridine bases formed by the carbonization of coal are divided 
between the tar and the gases remaining after the tar has been 
condensed. In 1937 the demand for pyridine made it desirable to 
recover more bases from the coke-oven gas. As described above, 
after the water and the tar have been removed, the remaining gas 
is passed through dilute sulphuric acid to absorb the ammonia 
present; the sulphuric acid at the same time absorbs the pyridine 
bases. The separation of the pyridine bases from the ammonia 
liquor is accomplished in many ways, usually by neutralization and 
distillation. 

Most of the pyridine, picolines and lutidines of commerce 
are produced from the light pyridine bases recovered from the 
coke-oven gases. 

Road Tar. — ^In the manufacture of road tar, the crude tar is 
distilled to obtain a “road tar base,” which is a soft pitch. The 
road tar base is then cut back or thinned by the addition of a 
suitable flux oil; the flux oils most commonly used are water-gas 
tar distillates, coal-tar oils or a light water-gas tar. The extent 
to which the base is thinned is governed by the particular re- 
quirements in each case. 

History. — ^J. J. Bcchcr, a German professor of medicine, is 
credited with having discovered coal tar sometime prior to 1665. 
The inability of the British to obtain wood tar from America dur* 
ing the Revolutionary War made them resort to the use of coal 
tar for treating ships’ bottoms, thereby giving the first impetus to 
the production of coal tar. The introduction of coal-gas lighting 
in England in 1792 was the next step in the development of a 
coal-tar industry. The first commercial application of a coal-tar 
distillate was in 1820 when Charles Mackintosh used coal-tar sol- 
vent naphtha to produce a solution of rubber for waterproofing 
cloth. About 1825, railroad ties were treated with coal-tar dis- 
tillates to prevent their decay (see Creosote or^reosote). Coal- 
tar pitch was used for briquetting coal in 1842. When he was a 
professor at the Royal College of Chemistry in London, A. W. 
von Hofmann in 1845 discovered benzene in coal-tar distillates. 
The first coal-tar dye was made in 1856 by William H. Perkin, 
one of Hofmann’s assistants; this was a mauve dye synthesized 
from aniline, which was made from benzene. In 1868 two German 
chemists, Carl Graebe and Carl Liebermann, synthesized the d>^ 
alizarin from coal-tar anthracene. The discovery of the anti- 
septic properties of carbolic acid (phenol) by Sir Joseph Lister in 
1865 was the next milestone in the development of uses for coal- 
tar compounds. In 1901 coal tar was first used to surface road.s. 
A new field for coal-tar products was opened in 1907 when Leo 
Baekeland discovered the bakclite resins; these are made from 
phenols and formaldehyde. The synthesis of synthetic yams, such 
as nylon, from coal-tar prdducts is just another chapter in the 
history of coal tar. 

CONSTITUENTS 

The chemical constituents identified in coal tar prior to X94^ 
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are listed below. The compounds are grouped by their chemical C., phenanthridine, ^enanthridone. 


nature. In the various groups, they are listed in the order of in- 
creasing boiling points. Those hy^ocarbons, phenols and bases 
which are printed in italics were produced commercially in 1946. 

Hydrocarbontii— fi-pentane, isobutylacetylene, pentene-i, cy- 
clopentadiene 41 ** C., i,i-dimethylallene, valylene (i,4-penta- 
diene), i-methylbutadiene, propylacetylene, methylethylacetylene, 
ff-hexane, hexene, 2,3-dimethylbutadiene, dethy (acetylene, buty- 
lacetylene, benzene 80® C., cyclohexane (hexahydrobenzene), cy- 
clohexene (tetrahydrobcnzene), dihydrobenzene, methylpropy- 
lacetylene (4-hexync), heptene, n-heptane, toluene 110.8® C., 
»-octanc, ethylbenzene, m-xylene 139.3® C., p-xylene 138.4® C., 

1,2,4-trimethylcyclohexane, o-xylene 144® C., styrene, cumene 
(isopropylbenzene), decane, n-propylbenzene, m-ethyltoluene, p- 
ethyltoluene, mesitylene (1,3,5-trimethylbenzene), o-ethyltoluene, 
pseudocumene (1,2,4-trimethylbenzene), dicyclopentadiene 170® 
C., hemimellitene (1,2,3-trimethylbenzene), cymene (^-methyliso- 
propylbenzene), hydrindene, indene 182® C., 1 -ethyl-3 ,4-dimethyl- 
benzene, w-undecane, durene (1,2,4,5-tetramethylbenzene), isodu- 
rene (i,2,3,s-tetramethylbenzene), 4-methylindene, tetrahydro- 
naphthalene, naphthalene 218® C., dimethylindene, 2-methyU 
naphthalene 241. i® C., i-methylnaphthalene 244.8® C., 2-cthyl- 
naphthalene, i-ethylnaphthalcne, diphenyl 255.2® C., 2,6-di- 
methy Inaphthalene, 2 , 7-dimethy Inaphthalcne, i ,7-dimethylnaph- 
thalene, 1,6-dimethy Inaphthalene, 1,5-dimethylnaphthalene, 2,3- 
dimcthylnaphthalcne, 1,2-dimethy Inaphthalene, 3-methyldiphenyl, 
4-methyldiphenyl, 1,3,7-trimethylnaphthalene, acenaphthene 
280.7® C., 2,3,5-trimelhylnaphthalcne, 2,3,6-trimethylnaphthalene, 
3,4'-dimethyldiphenyl, 44'-dimethyldiphenyl, 7-diphenyleneme- 
thane, 4,5-benzondane (1,2-cyclopentanonaphthalene), fiuorene 
298® C„ paraffin (octadecanc), heneicosane, 2-methylfluorene, 3- 
mcthylfluorene, trico.sanc, tetracosane, pentacosane, docosane, 
nonadecane, hexacosane, heptacosanc, octacosane, phenanthrene 
340® C., anthracene 342.3® C., 3-methylphenanthrene, 4,5-phenan- 
• thrylcnemethane, 9-methylphenanthrene, i-methylphenanthrene, 
2-phenylnaphthalene, naphtha cene, 2-methylanthracene, 2,7-di- 
melhylanthracene, 1,2,3,4-tetrahydrofluoranthene, truxene, fluoran- 
thene 384® C„ pyrene 393® C.,retcne (8-methyl- 2-isopropylphenan- 
threne), 1,2-benzofluorenc (naphthoduorenc), 2,3-benzofluorcne 
(isonaphthofluorene), * naphtho-2', 3'-!, 2-anthracene, 1,2-benzo- 
naphthacene. chrysene 448.5® C., triphenylene, crackene, benzery- 
tlirene, 1,2 -benzanthracene, perylenc, 4,5-benzopyrene, 1,2-ben- 
zopyrene, 3, 4 -benzopyrene, picene, 1,12-benzoperylene. 

Phcnol8.-^/ic»o/ 183® C., o-cresol 191® C., p-cresol 201® C., 
m-cresol 202® C., 1,3,4-xylcnol (2,4-dimethylphenol) 211® C., 

1.3.2- xylenol (2,6-dimcthylphenol), 1,4,2-xylenol (2,5-dimethyl- 
phcnol) 211.3® C., m-ethylphenol 219® C., p-ethylphenol 218® C., 

1.2.3- Xylcnol (2,3-dimCthylphenol), 1,3,5-Xylenol 220® C., 1,2^- 
xylenol (34-dimethylphenol) 226® C., pseudocumenol (24,5- 
trimethylphcnol), i,3,yinethylethylphenol 236® C., isopseudocu- 
menol (2,3,5-trimethylphenol), 7-hydroxycoumarone, 4-hydroxy- 
hydrindene, 3,4,s-trimelhylphenol, durenol ( 2,3,5, 6-tetramethyl- 
phenol), 5-hydroxyhydrindene, o-phenylphenol 275® C., a-naph’- 
thol 280® C., 0-naphthol 286® C., p-phenylphenol 319® C., tetra- 
methylbiphenol, 2-hydroxydiphenyleiieoxide, 2-hydroxyfluorene, 
hydroxyanthracene, 2-hydroxyphenanthrene (2-phenanthrol). 

Nitrogen Basest— 115® C., a~picoline (2-methylpy- 
ridine) 129® C., fi-picoline (3-methylpyridine) 144® C., xfi-luti- 
dine (2,6-dimethylp3nidine) 143.8® C., y-picoline (4-methylpy- 
ridine) 145.4® C., 2,44utidme 157® C., 2,$4utidine 156® C., 2,3- 
lutidine, 34-lutidine, 4-ethylpyridine, 2,4,5-trimethylpyridine, 

2.3.4- trimethylpyridine, 3,s-lutidme, symmetrical collidine (2,4,6- 
trimethylpyridine), 2,3,6-trimcthylpyridine, aniUm 184® C., p- 
toluidine, 200.4® 'C., o^toliddine 200.7® C., nutoluidine 203.3® C., 

2.4- xylidine, 2,5-xylidine, 3,5-xylidine, 2,3-3^1idine, 2,3,4,5-tctra- 
methylpyridine, quinoline 238® C., isoquinoline 243*2® C., quined^ 
dine (2-methylquinoline) 247.6® C., 8-methylquinoline, 3-methyU 
isoquinotine 252.2® C., j-methylisoquinoline 255.2® C., 2,8-di- 
methylquinoline, 7-methylquinoline, 6-methylquinoline, 3-methyl- 
quinoline, 5-methylquinoline, lepidine (4-methylquinoline) 264.2® 
C., 5,8-dimethylquinoline, a,4,6-trimethylquinoline, hydroacridine, 
ot’4utphthylafnme 301® C., fi-naphthylamine 306® C., acridine 346® 


Sulphur Compounds. — ethylmercaptan, iSmethylsulphide, 
carbon disulphide, ammonium sulphide, thiophene, diethylsulphide, 
2-methylthiophene, 3-methylthiophene, trimethylthiophene, thio- 
phenol, ammonium thiocyanate, o-thiocresol, thionaphthene, me- 
thylthionaphthene, diphenylene sulphide, dibenzothionaphthene. 

Nonphenolic Oxygen Compounds^acetone, ethyl alcohol, 
methylethylketone, acetic acid, propionic acid, coumarone, 6-meth- 
ylcoumarone, 3- or 5-methylcoumarone, 4-methylcoumarone, 
acetophenone, 3,6-dimethylcoumarone, 4,5'dimethylcoumarone, 
4,6-dimethylcoumarone, benzoic acid, a-naphthofurane, /3-naph- 
thofurane, diphenylene oxide, i-methyldiphenyleneoxide, 2-meth- 
yldiphenylcneoxide, 2,3,5,6-dibcnzocoumarone, z,9-benzoxan- 
thene. 

Nonbasic Nitrogen Compounds^methylisocyanide, aceto* 
nitrile (methyl cyanide), pyrrole, benzonitrile, indole, 3-methyl- 
indole (skatole), 7-methylindole, 4-methylindole, 5-methylindole, 
2-methylindole, i-naphthonitrile (i-cyanonaphthalcne), 2-naph- 
thonitrile, carbazole, 2-methylcarbazole, 3-methylcarbazole, 2,3- 
benzocarbazole. 

See National Research Council, H. H. Lowry, Chairman, The 
Chemistry of Coal Utilization, 2 vol. (1945). (F* 

COAL-TAR DYESTUFFS: see Dyes, Synthetic. 

COALVILLE, a town in northwest Leicestershire, England, 
1x2 mi. N.N.W. from London by the London Midland Region 
railway route. Pop. of urban district (est. 1938) 24,150. Area 
10 5q.mi. This is a town of modern growth, a centre of the coal- 
mining district of south Leicestershire. There are also elastic 
web factories, iron foundries and brickworks. 

A mile north of Coalville is Whitwick, with remains of a Nor- 
man castle, while to the north again are remains of the nunnery 
of Gracedieu, founded in 1240. 

COAST, the edge of the land in contact with the sea. The 
term (from Lat. costa, a rib, side) is sometimes applied to the 
bank of a lake or wide river, and sometimes to a coastal zone (c/. 
Gold Coast, Coromandel Coast). If the coast line runs parallel to 
a mountain range, such as near the central Andes, it has usually 
a more regular form than when, as in the rias coast of southwest 
Ireland, it enters between the crustal folds. A recently elevated 
coast is usually regular, while a recently depressed coast shows 
the irregularities which were present upon the surface before sub- 
mergence. Waves and sea currents are the chief agents in coast 
sculpture. A coast of homogeneous rock exposed to steady erosion 
will present a regular outline, but if exposed to differential action 
it will be most embayed where the action is greatest. A coast con- 
sisting of rocks of unequal hardness will be marked, when the wave 
and current action remains similar throughout, by headlands, 
“stacks” and “needles” of hard rocks, and bays or gulfs of softer 
or more loosely aggregated rocks, e.g,, the southern shore lines of 
the Isle of Wight and of southwestern Wales. Subsequently the 
coast becomes “mature” and its outline undergoes little change as 
it gains on the land, for the hard rock being now more exposed is 
worn away faster than the softer rock which lies protected in the 
bays and re-entrants. 

COASTAL HIGHWAY: see Atlantic Coastal Highway. 

COAST DEFENSE. One of the p^rimary missions of a mili- 
tary establishment is the protection of its country’s coast against 
attack and invasion by an enemy power in time of war. Dur- 
ing World War II, the wide use of military aircraft and the 
introduction of radar and other electrical detection devices, the 
experimental use of guided missiles and the employment of 
carrier-based planes and other innovations changed the concepts 
of coast defense radically. Postwar research and development 
produced planes flying at supersonic speeds and capable of girdling 
the earth. The construction and use of guided missiles and 
rockets reached a high degree of perfection, llie destructive 
possibilities of the atom bomb and the hydrogen bomb advalnced 
beyond the point of being an inventor’s dream. All of these, 
plus hundreds of other scientific developments with high poten- 
tials as instruments of warfare, definitely pointed to the necessity 
of continuously changing ideas to secure the integrity of a na- 
tion’s territory against enemy action in time of war. 
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While the concepts had changed, however, the objectives of 
coast defense still went back to the earliest days when naval ves- 
sels were first used to carry an invading field force to the home 
shores of an adversary. Broadly stated, the first objective is 
to prevent a hostile sea-borne force from landing on the coast or 
an enemy air force from crossing the coast line for the purpose 
of interior penetration. The second objective is to repel a suc- 
cessful landing quickly before an enemy can establish a beach- 
head and push inland, or to turn back an air-borne assault before 
it can reach a vital target. The third objective is to maintain 
safe ports and harbours from which a nation’s fleet can operate 
and enjoy protection against sneak attacks or harassing action 
by enemy naval forces. 

The best way to accomplish any and all of these objectives is, 
of course, to nip an invasion in the bud at the enemy’s staging area 
before his forces can get launched or, by maintaining the initia- 
tive in defense and thus destroying his own defenses, crippling 
his industry and resources and shattering morale, prevent the 
possibility of invasion plans or preparations. This is the im- 
plementation of the old military axiom that the best defense is 
a strong offense. 

In the early days of warfare, protection against invasion was 
a relatively elementary problem. Known harbours and navigable 
inland streams were almost certain to be the approach points 
of a hostile sea-borne force. Consequently, in time of peace, 
it was possible to make preparations against a future emergency. 
These consisted of building fortifications at strategic locations 
and having channel chains and other types of movable barriem 
ready for employment in time of attack or threat of attack. 

Until comparatively modem times this was the fundamental 
method of coastal defense. The mechanical propulsion of ships 
producing ever-increasing speed and manoeuvrability, and the 
widening ranges of guns, called for changes in techniques and 
equipment but the concepts of defense changed but little. 

Nations most removed by the seas from potential enemies 
were the most secure from hostile attack. In this respect, the 
United States was particularly fortunate. Enjoying practically 
continuous amity with its neighbour to the north and only oc- 
casional hostility with its neighbour to the south, the only serious 
threat to the integrity of its soil could normally come from across 
the Atlantic or the Pacific oceans. It was true until the advent 
of World War II that the sea provided the best U.S. defense 
against enemy forays. The United States, however, had been 
successfully invaded from the sea during its two earliest wars, 
and methods to forfend such proven possibilities had been under 
consideration practically since the birth of the nation. 

In 1793, George Washington advised congress that the vul- 
nerable portion of the U.S. coast line should be fortified. His 
advice went unheeded for a year but in 1794, Gen. Henry Knox, 
who had been Washington’s chief of artillery, drew up plans for 
harbour defense works for which a small amount of money had 
been provided. These works never got much beyond the plan- 
ning stage, because of lack of funds, until after the War of 1812 
when the reverses suffered at the hands of a small force of regular 
British troops convinced the U.S. people of the necessity for 
some permanent opposition to hostile landings. In 1816 con- 
struction of defensive works was begun and during the next 45 
years most of the important harbours on the Atlantic and Gulf 
coasts were protected by a series of closed masonry forts. During 
the American Civil War many of these forts gave excellent ac- 
counts of themselves and capitulated to greatly superior forces 
only after extensive siege operations. 

Subsequent to the Civil War coast defense languished for 20 
years, but in 1S86 the subject received renewed impetus and the 
succeeding two decades witnessed the construction, at all impor- 
tant harbours in the continental United States, of defensive works 
designed solely to repulse attack by naval gunfire. These works 
were very vulnerable to assault from the land side and this fact, 
coupled with the implication inherent in the existence of long 
stretches of undefended coast between the fortifications, led stu- 
dents of national defense to consider, apparently for the first time 
in half a century, coast defense as distinguished from purely har- 


bour defense. 

The result of this consideration was the adoption of a system 
of defense which was largely negative and which placed upon 
coast artillery troops not only the responsibility for serving their 
guns but also that of acting as infantry in their own support in 
the event that enemy troops succeeded in effecting a landing in 
the vicinity of the batteries. Lack of sufficient mobile troops to 
provide the supporting elements was responsible for this make- 
shift arrangement, which prevailed for nearly ten years; in fact, 
until the entry of the United States into World War I in 1917. 

At that time the U.S. harbour defenses mounted both guns and 
mortars of large, medium and small calibre, together with am- 
munition and fire control necessary for their effective tactical em- 
plo3anent against naval vessels. In addition, a thoroughly efficient 
system of submarine mines had been developed and was ready 
for installation. Harbours in the Panama Canal Zone, Hawaiian 
territory and the Philippine Islands, as well as those in the con- 
tinental United States, were provided with their quota of perma- 
nent fortifications. 

Calibres of weapons ranged from 3 in. up to and including 16 
in. — ^sufficient in power and range to combat effectively any naval 
armament afloat. Weapons were more or less dispersed with con- 
necting control and supply lines concealed and protected. Prior 
to the use of aeroplanes for reconnaissance and fire direction many 
U.S. guns were mounted on disappearing carriages located behind 
parapets, so that the guns and their accessories were invisible 
from the sea. Modem coast defense installations up to and in- 
cluding the World War II period relied on camouflage and disper- 
sion as well as limited mobility secured by mounting cannon on 
railway carriages which enabled rapid change of positions for the 
big coast artillery weapons. 

Subsequent to World War I, two schools of thought grew up 
on the subject of the proper type of weapon for harbour de- 
fense. One maintained that fixed defenses were obsolete, or at 
least obsolescent, and that all future defensive installations 
should be railway guns which could be moved from point to 
point to meet naval threats. Their opponents, while agreeing that 
railway artillery had many advantages, particularly in specific 
localities such as the Panama Canal Zone, maintained that it was 
not the whole answer to the problem of fortification of harbours. 
They reasoned that naval forces could move more rapidly than 
heavy railway artillery and that it was necessary to have heavy 
artillery available and ready to function at strategic points before 
the arrival of a hostile fleet. A compromise view eventually pre- 
vailed. Both types of weapons were in use at the time of the U.S. 
entry into World War II. 

The European conflicts also taught the U.S. that a proper solu- 
tion of the problem of coast defense required mure than mere 
resistance by harbour defense artillery to naval bombardment. 
Coast defense concerns all arms and demands employment of all 
branches of the army, organized and trained to function as a 
team. This conception led to the adoption of what is known as a 
’‘positive system of coast defense,” in which not only all branches 
of the army participate but also selected elements of the navy and 
the air force. 

Coast defenses may be attacked from the land, sea or air and 
such attacks may be separate or co-ordinate. The likelihood of 
separate sea or land attack against coast defenses is remote unless 
the attacker has control of local sea areas. But separate air 
attacks, combinations of land and air attacks or sea and air attacks 
are certain, just as the combination of all three basic forms is 
inevitable. Coast defenses have to provide resistance to all of 
these. 

Fleets cannot be relied upon for defensive missions; they should 
never be tied to the defense of any harbour or section of coast 
line no matter how important; their proper function is always the 
offensive, to seek out and destroy the enemy on the sea or in 
his home bases. The same logic applies to air forces. Therefore, 
the burden of coast defense must be borne by land forces, which, 
however, must have both naval and air support. 

In light of the modem weapons and machines of war, a nation 
with expansive coastal areas, such as the United States, is po- 
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tentially vulnerable at practically any point. Defenders no longer 
can eiqpect attack at a comparatively few predetermined points 
of opportunity and prepare strong defenses for their protection. 
Remote beaches can be assaulted by sea-borne forces. And in the 
air there are no limitations of a geographical nature that an enemy 
need surmount For this reason most of the fixed coast defense 
forts and batteries were abandoned as structures in a modem 
nation’s defensive system, probably on the premise that they 
might prove as ineffective as was the Maginot line on the inland 
border of France or the ^’impregnable” defenses on Corregidor 
and Fort Drum in Manila bay during World War 11 . 

To a great extent the few fixed coast artillery defenses remain- 
ing after World War 11 followed a general pattern. Coast de- 
fense cannon were ordinarily emplaced in pairs, especially those 
of 12 in. or larger calibre, although in some instances th^ might 
be mounted singly or in groups of from four to eight. Each pair 
or group, together with the necessary fire control and fire direction 
facilities, ammunition supply installation and other accessories, 
was usually referred to as a “battery.” This same term was used 
to designate the men operating the guns. The ammunition stor- 
age, fire control stations and battery commanders’ stations were 
ordinarily located so as to take advantage of such natural pro- 
tection as the ground near the battery afforded, consistent with 
the ability to perform their battle functions efficiently. Usually 
electric power was provided for working the guns, handling heavy 
ammunition and, of course, for communications. 

In order to deliver accurate and rapid fire at a moving target 
such as a battleship the shore battery determines firing data by a 
metliod of finding the various positions of the target at stated 
intervals of a time sequence, say every minute for a period of five 
minutes, then predicting from this known data where the ship 
will be at the end of another interval of time, say the end of the 
sixth minute. Thus, being able to predict the probable future 
course of the target, and its probable location at a selected future 
instant, it is possible to relate such prediction to the position of 
ihe gun, point the gun ahead of the ship and fire the gun so that 
the ship and projectile will arrive at the same point simultaneously. 
This procedure is known as position-finding, and the most conunon 
development of it is the horizontal base system, which requires 
two observation posts located at the end of a carefully measured 
line several thousands of yards in length, called a base line. These 
stations are equipped with powerful opitical instruments with which 
simultaneous observations are made on the target. 

The data thus obtained are telephoned to a central station called 
a plotting room, where they are processed, either graphically or 
automatically, so as to result in determination of the distance and 
direction of the target from the guns. These results are then set 
on appropriate scales on the guns or carriages, the guns are pointed 
accordingly and are fired, usually electrically, at the proper instant. 

Obviously this system and its variations, such as the vertical 
base system in which the height of one observing instrument 
above sea level replaces the horizontal base of the parent system, 
depend upon ability to sec the target from shore. In the case of 
long-range fire, where the target is invisible from shore, the 
shooting must be directed from aircraft. Such fire will naturally 
1)6 less accurate than that directed by shore stations and will in- 
volve radio communication between aeroplane and shore stations. 

Conversely, ships’ fire under similar conditions of range will 
be directed by aircraft. It is evident that control of ^e air is 
indispensable to the delivery of accurate fire by either side under 
these circumstances. 

The necessity for control of the air certainly leads to exten- 
sive air activity precedent to naval action against coast defense 
vorks. In fact, it may be doubted if such actions can be at- 
empted unless air superiority can be gained. Hence, the closest 
o-operation and mutual support between coast defense forces and 
tfensive air forces becomes of paramount importance. Also the 
rovision of anti-aircraft defense in and about fortified harbours 
ccomes essential. While air supremacy is a prerequisite of a 
jccessful atUck on fortified harbours, it is equally essential when 
landing is to be attempted on open beaches against well-organized 
instance. In such operations the atUcker is under the necessity 


of disembarking his troops from transports into small boats at a 
great distance from shore and these troops will need the support 
of well-directed naval gunfire from the time of such debarkation 
imtil they have established themselves on shore. During this 
time they are most vulnerable to fire of all descriptions— infantry, 
artillery and aircraft. 

All these considerations gave rise to the typical coastal defense 
conception comprising the following elements given in the order 
of their appearance from front to rear: (i) distant naval and 
air reconnaissance or radar to detect enemy preparation for an 
overseas movement; (2) naval and air action to counter such 
efforts before they get under way; (3) naval and air action to 
meet such an effort at sea and defeat it there if the enemy succeeds 
in launching it; (4) naval and air offshore patrolling and scouting 
and other methods of detection to give early warning of the 
approach of hostile forces; (5) naval and air inshore patrolling 
to cover naval mine fields or other obstructions; (6) army con- 
trolled mines and accessories and fixed underwater obstacles and 
listening devices; (7) mobile coast defense artillery, in combina- 
tion with anti-aircraft guns; with both fire control and searchlights 
supplemented by aircraft support, warning service and beach de- 
fense; (8) mobile army forces of all arms strategically located and 
capable of rapid movement and co-ordinated action. 

This setup when composed of troops well-organized, well-trained, 
well-equipped, well-supplied and competently led can make a 
hostile landing effort so expensive to the attacker as to deter him 
from the attempt except as a last resort or unless he has such 
overwhelming superiority in one or more elements of combat as 
to convince him that his effort will succeed. 

No matter what the doctrines of warfare and the concepts of 
defense might develop, the elements of surprise, feint and harass- 
ment — ^to as great an extent as possible — ^would be used by invad- 
ing forces. Taking the place of casemates and cannons after 
World War II were defense devices to guard the portal entrances 
of the coasts against the type of attack appearing to be most likely. 
There is always the possibility of a sneak attack by hostile sul^ 
marines such as resulted in the sinking of the British battleship 
“Royal Oak” inside Scapa flow by the German submarine skipper 
Lieut. Comdr. Guenther Prien in Oct. 1939. Other objectives of 
sneak attacks might be to plant mines to harass shipping, deliver 
atomic bombs to destroy harbours or to gather intelhgence. 

Electric mines controlled from shore locations and antisubmarine 
nets are two of the most effective types of coast defenses against 
such sneak attacks. These, of course, are complemented by sea 
and air patrols, radar and other types of electrical and listening 
devices and shore-based searchlight batteries. 

On a large scale, the most likely invasion that a nation must 
prepare to repel would be air-borne in its initial phases. Regard- 
less of the tremendous destructive power of an atomic bomb and 
the devastating effects of all types of bombs and guided missiles 
on the morale and the productive resources of a nation, it was 
widely agreed following World War II that a war could be won 
only after ground forces had entrenched themselves in hostile 
territory for the purpose of strangling the economy and the 
political authority of the enemy. For this purpose a sea invasion 
with air cover to set up a beachhead is within the realm of 
possibility, but for an adequately defended nation with sufficient 
military intelligence to provide for its defense with well-equipped 
mobile forces, such an operation might be extremely costly to 
the invader in personnel, sffips, planes and supplies. Coast defense 
strategy, therefore, must take cognizance of a more logical type 
of attaclL 

In the era of long-distance flying, an air armada of transport 
planes could take off from secured bases, or, on a lesser basis, 
from sea-borne carriers and strike for an invasion point of its own 
choosing and at a time of its own selection. 

Such an attack would demand air superiority in the invasion 
area, since unarmed transport planes, filled with paratroopers, 
need as much protection in the air element as transports and 
supply ships need on the seas. Prior to an air-borne invasion it 
would be necessary for an invader to keep the air lanes free of the 
planes employed in defending the coast Target points of primary 
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importance during the ‘‘softening up,” or preinvasion, period 
would be airfields, supply depots and troop concentrations in the 
broad area of the contemplated invasion — ^with just enough feint- 
ing in other areas to confuse the coast defenders. Roads and rail- 
roads would come in for their share of strafing and destruction, 
as would known fixed and mobile anti-aircraft defenses. Such 
obvious targets, therefore, would require large-scale protection by 
both ground and air forces. The hxed ground forces defending 
the coastal approach lanes of an invader would need the support 
of reinforcements equipped with sufficient anti-aircraft artillery 
and other mobile equipment to repel the preinvasion attacks. 
I'hese attacks would undoubtedly be scattered over a depth well 
beyond the usual conception of a coast line. Protection against 
guided missiles, jet projectiles and robot (unmanned) planes 
would al.so be figured in the defensive strategy. The majority of 
these new defensive weapons and strategies remained closely 
guarded secrets after World War II. 

It was revealed, however, that a radar network spanning the 
continent near the border between the United States and Canada 
was in ojieration in the mid-igsos, and engineering work on a 
line acn>ss mid-Canada had been undertaken. 

To give the earliest possible warning of the approach of hostile 
aircraft, it was planned to establish radar stations along a line 
across the most northerly practicable part of the continent of 
North America. 

With such varied possibilities of hostile invasion confronting 
the defenders of a coast line in time of war and with the coast 
becoming a deep, undetermined .segment of the country rather 
than a narrow' |)erimeter wa.shed by the .sea, innumerable defense 
plans must be worked out in advance for the selection of the 
high command when the nature of the invaders’ attack begins 
to take actual shape. 

W'orked out in time of peace, these plans take into account 
every conceivable possibility that imagination and experience can 
inject into a theoretical situation. From time to time they are 
studied and revised and brought up-to-date to confonn to new 
developments and the estimates of contemiX)rary intelligence. 
In the event of an actual invasion, however, much of the strategy 
of the defenders would have to be worked out during the heat 
of the engagement. In general, dcfcn.se depends upon mobility 
and strength. Particular emphasis would be placed on anti- 
aircraft artillery complemented by a close-knit coastal ring of 
electrical detecting devices to prevent a suqiri.se attack. .Since 
the units of an air-borne invasion force can be as.sembled at 
any number of widely se])arated basses for prearranged ma.ssing 
in the air on D-day, military intelligence gleaned from observation 
and through other available sources cannot be relied upon to 
guard completely against surprise. 

Air-borne troops alone could not be depended upon to invade 
a nation and hold their landing indefinitely against the onslaughts 
of the defenders, de.spite the fact that such troops might be ac- 
companied by air-transported artillery, tanks, vehicles and other 
equipment. 

Air-borne insufficiency to complete an over-all mission pre.sents 
still another coast defense problem. Hostile air-borne troops 
would most likely be dropped well behind the actual coa.st line 
to battle back against the defender’s coast-dispersed troops. 
The.se invaders would be followed by sea-borne reinforcements 
who would attempt landings on the coast. These elements would 
constitute the major portion of the invading army; its mission 
would be to secure a beachhead and to fight through to the air- 
borne elements in the rear of the defending forces. To prevent 
the success of the sea-borne phase of invasion there would remain 
the obvious necessity of keeping a strong mobile force in readiness 
along the coast line to repel the anticipated landing assaults under 
a strong cover of air support. 

Equally important to military defense in wartime is the neces- 
sity for dispersal of manufacturing facilities, stock piles and other 
logistical as.sets. Much of these would be forced to go under- 
ground and as far inland as would be economically possible. 
Likewise, the responsibility of all citizens to play a part in the 
defen.se of their homeland against invasion would be tremendously 


increased. 

The problem of coast defense was no longer one for the military 
alone. Participation in aircraft spotting and warning, fire fight- 
ing, first aid and evacuating services would be required in a total 
war. 

Thus Great Britain and the United States re-established warn- 
ing systems after World War II and took various steps to build up 
an effective civil defense program. The British Royal Observer 
corps was reorganized in 1946, and the United States established 
the Ground Observer corps, a civilian component of the air force. 

By the end of 1954 about 375,000 civilian volunteers, who 
served without pay, were enrolled by U.S. state and local civil de- 
fense directors to supplement the radar coverage. 

Under the Federal Civil Defense act of 1950, approved Jan. 12, 
1951, the United States established the Federal Civil Defense 
administration to provide co-ordination and guidance to the states 
and their political subdivisions, where the primary responsibility 
for the operation of civil defense was vested. {See also Observer 
Corps in Air Defense.) 

Bihliorraphy. — ^A lfred Thayer Mahan, The influence of Sea Power 
Upon History, 1660-1783 (Boston, 1897), Lessons of the. War With 
Spain, and Other Articles (Boston, 1899); Sir Reginald Hugh Spencer 
Bacon, The Dover Patrol, J013-IQ17, 2 vol. (London and Garden CWy, 
N.Y., 1Q19) ; Charles Lee Lewis, Famous Old-World Sea Fighters 
(Boston, 1929) ; various is.sucs of the Journal, U.S. Artillery (1921-40), 
Coast Artillery Journal (1945 et seq.), Antiaircraft Journal (1948 et 
seq.). (M. B. H.; X.) 

COAST GUARD, a force, usually naval in character, main- 
tained in some countries for the suppression of smuggling or 
for affording assistance to vessels in distress or wrecked and for 
other coastal duties such as signalling. 

Britain’s coast guard, which is mainly concerned with lifesaving, 
had its origin in an organization formed under the cu.stoms to 
prevent smuggling at the end of the Napoleonic Wars. Under 
the Coast Guard act of 1856 the control of this organization wa.s 
transferred to the admiralty in order to make better provi.sion 
for coastal defense; to provide a reserve for the navy in case of 
w'ur; and to protect the revenue. This act made no reference to 
life.saving. 

In the first half of the 19th century a number of private life- 
saving companies were formed on the coast. In 1854, the board 
of trade became responsible for these companies and gradually 
provided further lifesaving apparatus companies all around the 
coast. The coast guard service helped to train these life.saviiig 
comi)anies. From 1910 onward they also provided a few lookout 
huts at danger points not covered by the existing coast guard or- 
ganization. In T9 23 the coast guard was transferred to the board 
of trade, and lifesaving and coast watching were combined under 
one head. 

In 1938 the ministry of shipping took over the functions and 
powers of the mercantile marine department of the board of 
trade, including the admini.stration of H.M. coast guard, and 
these functions and powers were later transferred to the ministry 
of war tran.s}K)rt (later successively the ministry of transport and 
the ministry of transport and civil aviation). 

The present organization exists primarily to help save lives in 
cases of shipjwreck and distress at sea. For this purpose the coast 
guard keeps a lookout for vessels or aircraft in distress or danger, 
and gives assistance directly by means of the lifesaving appli- 
ances provided and indirectly by informing the lifeboat, air trai- 
fic control and other authorities in a position to help. 

The coast-watching system is based on the maintenance of 
visual watch from some 314 lookout huts, usually sited on head- 
lands or other vantage points overlooking dangerous waters. U)*? 
distance between huts is about five miles where the small ship 
traffic is heavy and runs close to the coast, but is greater else- 
where. The normal type of watch is a bad weather watch, and 
(apart from occasional scanning of the coast by day) constant 
watch is only kept at points where there is a large volume 0 
small coastal and fishing-boat traffic and the navigational hazard.*' 
are such that immediate action is necessary to save lives 11 ^ 
casualty should occur even in fine weather. ^ 

A night watch is kept in fine weather at a sufficient number 0 
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stations to ensure that watch is set at all the other stations affected 
on the approach of bad weather. 

In adchtion to this visual watch, a constant listening watch 
on the marine distress waves is kept by the ten coast radio sta- 
tions of the general post office around the coasts of Great Britain. 
Any distress messages received by these radio stations are imme- 
diately passed by telephone to the nearest coast guard station, 
which in turn initiates all rescue measures. 

The staff at coast guard stations are usually drawn from pen- 
sioners of the royal navy or men from the merchant navy with 
equivalent sea service. The lifesaving appliances are worked by 
teams of local men formed into companies of the Coast Life Sav- 
ing corps. This corps, which has a voluntary basis, was founded 
in 1932 to assist the regular coast guard. In addition to forming 
the lifesaving comiianies, the members of the corps keep visual 
watch in bad weather from auxiliary stations and also help in re- 
lief work at regular stations. (J. H. Ly.) 

UNITED STATES 

Origin^ — ^The United States coast guard traces its origin to the 
ten small armed boats authorized by the first congress on Aug. 4, 
T790. to guard the nation’s coast against smuggling from the sea 
nnd enforce custom laws. Known first as the revenue marine and 
later as the revenue cutter service, it became officially the U.S. 

( oast guard when it w^as combined with the lifesaving service on 
Jan. 28, 1915. The lighthouse service, which had come under 
federal control on Aug. 7, 1789, was consolidated with the coast 
guard in 1939, and the bureau of marine inspection and navigation 
was transferred from the department of commerce to the coast 
Kuard in 1942. Thus the principal maritime agencies were or- 
i:anized as one united service. 

Duties and Organization. — ^The functions of the U.S. coast 
tiuard embrace, in general terms, maritime law enforcement, sav- 
ijig and protecting life and property, providing navigational aids 
to maritime commerce and to transoceanic air commerce, promot- 
ing the efficiency and safety of the U.S. merchant marine and 
readiness for military operations. 

The primary purpose of most of these duties is to prevent 
avoidable loss of life and property resulting from illegal or un- 
safe activities. In actual practice, however, the maintenance of 
Stifely and order in maritime navigation is not limited to the 
strict enforcement of laws, but also encomiwsses a continuing 
I»rogram of education among ship operators and boatmen and the 
fiilistment of their co-operation and self-regulation in the preven- 
tion of marine disasters. 

The organic act of 1915, as revised, provided that the coast 
titiard “. . . shall be a military service and a branch of the armed 
torces of the United States at aU times.” It further provided 
that “the Coast Guard shall be a service in the Trca.sury Dcfxirt- 
tnent, except when operating as a service in the Navy.” Such 
service in the nav>' takes place upon the declaration of war or 
when the president directs. 

The coast guard’s peacetime organization, regulations, training 
and customs parallel those of the navy insofar as operations will 
permit. Personnel receive the same pay and allowances as pre- 
scribed for corresponding ranks, grades and ratings in the 
nnd uniforms are identical except for the coast guards shield 

insignia. . . , r 4. 

'I'he coast guard, as the principal maritime law enforcement 
iiKency of the federal government, enforces or assists in tlm 
enforcement of aU applicable federal laws upon high seas 
nnd waters subject to the jurisdiction of the United States. It 
ndniinistcrs laws and promulgates and enforces regulations for 
ihe promotion and safety of Kfe and property, covenng all mt- 
Ur> not specifically delegated by law to some other executive 
‘Icp-irtment. Among the more important are enforcement 01 tne 
«>iv i^ation and inspection laws and assisUincc in the enforcement 
Ihe Qil Pollution act, and of laws relating to internal revenue, 
uiMnms, immigration, ncutraUty, and conservation and protec- 
liou of fisheries and wildlife. It enforces rules governing the 
'^t'urity of ports, anchorage and movement of vessels m tern- 
waters. 


The coast guard had developed and operated in the mid-1950s 
more than 38,000 aids to maritime navigation, such as lighthouses, 
lightships, lights, radio beacons, radio-direction-finder stations, 
buoys and unlighted beacons, as required to serve the needs of 
commerce and the arined forces. 

In the promotion of safety of life and property, coast guard 
duties include the m.spection of vessels and their equipment; in- 
vestigation of marine casualties; regulation of the outfitting and 
operation of motorboats, of the transportation of dangerous car- 
goes of vessels, and of the construction and repair of vessels ; en- 
forcement of manning, citizenship, mustering, drilling-crew and 
load-line requirements; protection of merchant seamen; and li- 
censing of officers, pilots, seamen and motorboat operators. 

The coast guard maintains an established organization of in- 
shore and offshore rescue surface vessels, aircraft, lifeboat sta- 
tions and radio stations, together with rescue co-ordination centres 
in each district. It extends medical aid to crews of U.S. vessels, 
transports shipwrecked and destitute persons in Alaska and else- 
where and engages in flood relief work. It operates ocean sta- 
tions in both the North Atlantic and North Pacific to provide 
search and rescue, communication and air navigation facilities in 
areas traversed by U.S. aircraft. Anotlier duty is to conduct the 
annual International Ice patrol in the North Atlantic to protect 
shipping from icebergs. 

The administrative head of the coast guard is the commandant, 
with headquarters in Washington, D.C. In most instances activi- 
ties were directed in the mid-1950s by 12 district commanders 
and performed by individual operating units such as ships, air- 
craft and marine inspection offices. 

History.^ — ^The early revenue marine soon found itself charged 
with many other duties in addition to the enforcement of cus- 
toms laws. These activities included distinguished service in 
every conflict in which the United States engaged, with the w- 
ception only of the war with Tripoli. A revenue cutter, “Harriet 
Lane,” is credited with firing the first shot in the Civil War, on 
the eve of the bombardment of Fort Sumter, S.C. The cutter 
fleet of 28 vessels helped enforce the blockade and lent support 
to the army and navy striking into the south. 

On April 6, 1917, when war was declared by the United States 
on Germany, the navy was augmented by 15 cruising cutters, 
about 200 officers, and 5,000 warrant officers and enlisted men 
of the coast guard. Tliey were entrusted with the hunting of 
submarines and raiders and with guarding the transport of troops. 

A squadron of coast guard cutters, ba.sed at Gibraltar, jicrformcd 
escort duty between that port and the British Isles. While on 
this duty the cutter “Tampa” disappeared on the night of Sept. 26, 
1918, with a loss of iii coastguardmen and four navy men. It 
is believed that the “Tampa” was torjiedoed. In proportion to 
its strength, the coast guard suffered the highest losses of any of 
the armed services in World War I. 

The coast guard reached its peak strength in World War II. It 
had 802 vessels (more than 65 ft.) of its own and, in addition, 
manned 351 navy and 288 army craft. By June 30, 1945, iU per- 
sonnel numbered 171,168. Of these, 572 were killed in action. 
Coast guard surface craft destroyed ii U-boats and aircraft sank 
another. More than 4,000 survivors of toriiedoings and other 
enemy action were rescued from the Atlantic and Mediterranean. 
Another spectacular war duty was the manning of assault craft 
in landings in North Africa, Europe and in the Pacific. The 
coast guard’s years of experience in operating small boats through 
the surf made it the logical organization to train and supply crews 
for landing craft from the smallest barges to the giant LST’s 
(landing sffip tanks). Coast guard crews also served on many of 
the large assault transports which carried the barges and troops 
within striking distance of the beachheads. 

On D-day in Normandy 83-ft. coast guard cutters were given 
special life.saving duties. Under fire from German guns, they 
rescued 1,468 men from sunken landing barges. On June 30, 
1954, military personnel consisted of 3,177 commissioned of- 
ficers, 452 commissioned warrant officers, 343 cadets, 454 war- 
rant officers and 30,065 enlisted men. Larger ships in coixunission 
included 195 cutters and buoy tenders, 63 patrol boats, 36 light- 
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ships and 137 aircraft. The motto of the coast guard is Semper 
Paratus (Always Prepared). {See also United States Coast 
Guard Academy.) (A. C. Rd.) 

COASTING, usually called tobogganing {q.v,) in Europe, 
the sport of sliding down snow or ice-covered hills or artificial 
inclines upon hand sleds, or sledges, provided with runners shod 
with iron or steel. It is uncertain whether the first American 
sleds were copied from the Indian toboggans, but no sled without 
runners was known in the United States before 1870, except to 
the woodsmen of the Canadian border. American laws have 
greatly restricted and in most places prohibited the practice, once 
common, of coasting on the highways, and the sport is mainly 
confined to open hills and artificial inclines or chutes. Two forms 
of hand sled are usual in America, the original '^clipper** type, 
built low, with long, pointed sides, formerly shod with iron but 
since 1850 with round .steel rods for runners; and the light, 
short **girls’ sled,” with high skeleton sides, usually fiat shod. 
There is also the “double runner,” or “bobsled,” formed of two 
clipper sleds joined by a board and steered by ropes, a wheel or 
cross-bar, and seating from four to ten persons. 

In the U.S., coasting enjoyed considerable popularity into the 
early decades of the 20th century. After 1932 it ceased to be 
rated an important winter sport at resorts in the Adirondacks of 
upper New York state and New England, where the emphasis is 
all on skiing. In the eastern cities of Canada, however, coasting 
is still a popular pastime. The chute at Mt. Royal, Montreal, 
consists of five tracks side by side, separated by ice. Dufferin 
Terrace, Que., has a three-track chute. 

In Scandinavia several kinds of sled are common, but that of 
the fishermen, by means of which they transport their catch over 
the frozen fjords, is the one used in coasting, a sport especially 
popular in the neighbourhood of Oslo, where there are courses 
nearly three miles in length. This sled is from four to six feet 
long, with skeleton sides about seven inches high, and generally 
holds three persons. It is steered by two long sticks trailing behind. 
On the ice the fisherman propels his sled by means of two short 
picks. The general Norwegian name for sledge is skijdlkrr, the 
primitive form being a kind of toboggan provided with broad 
wooden runners resembling the ski (7.V.). In northern Sweden 
and Finland the commonest form of single sleds is the 
Sparkstottinger, built high at the back, the coaster standing up 
and steering by means of two handles projecting from the sides. 

Coasting in its highest development may be seen in Switzer- 
land, at the fashionable winter resorts of the Engadinc, where 
it is called tobogganing. The fir.st regular races there were or- 
ganized by John Addington Symonds, who instituted an annual 
contest for a challenge cup, open to all comers, over the steep 
post road from Davos to Klosters, the finest natural coast in 
Switzerland, the sled used being the primitive native Schlittli or 
UandschliUeft, a miniature copy of the ancient horse sledge. 

The construction of great artificial runs followed, the most 
famous being the “Cresta” at St. Moritz, begun in 1884, which 
is about 1,320 yd. in length, its dangerous curves banked up. 
The famous run has an electrical timing apparatus. The record 
time for the descent is 53.7 sec. made in 1911, an average .speed 
of 47 mi. per hour. The total drop from start to finish is 514 ft., 
the average gradient i in 7.7. On this the annual Grand National 
championship is contested, the winner’s time being the shortest 
aggregate of three heats. In 18S5 and the following year the 
native Schlittli remained in use, the rider sitting upright facing 
the goal, and steering either with the heels or with short picks. 
In 1887 American clipper sled was introduced by L. P. 

Child, who easily won the championship for that year on it. The 
sled used by the contestants is a development of the American 
type, built of steel and skeleton in form. With it a speed of more 
than 80 mi. an hour has been attained. The coaster lies fiat upon 
it and steers with his feet, .shod with spiked shoes, to render brak- 
ing easier, and helped with the gloved hands. This is called the 
ventre-h-terre position. The “double runner” has also been in- 
troduced into Switzerland under the name of “bobsleigh.” 

Olympic Competition. — Bobsled racing first figured in the 
Olympic winter games at Chamonix in 1924, when Switzerland won, 


Great Britain was second and Belgiuzh third. There are usually 
races for the two-man and four-man sleds, and when the games 
were held at St. Moritz (1928, 1948) a skeleton event was also in- 
cluded in the program. Each nation may enter three sleds in each 
event but only two may compete. Races are run on several de- 
scents of the track, the results determined by the totals of the 
times. Electric timing devices are used. 

In 1928 and 1932 the U.S. captured first place in all the bobsled 
events. John Heaton, skeleton winner in 1928, returned to Su 
Moriu 20 yr. later to take second place in the event, a remarkable 
achievement. The games of 1932 were held in the U.S. at Lake 
Placid, where, on Mt. Hoevenberg, is the only bob run in the nation 
which meets Olympic requirements. This run is 2,350 m. or ap- 
proximately 1^ mi. long. It has a total of 28 curves, some of which 
are 22 ft. high. The average drop is 10%, maximum 15%. 

In the fourth Olympic winter games at Garmisch-Partenkirchen, 
Germany, 1936, the four-man bobsled competition was won by 
Switzerland, but the U.S. again won the two-man event. In 
1948 the winning nations were reversed — the Swiss w»on the two- 
man, the U.S. the four-man. N. Bibbia of Italy won the skeleton 
tobogganing medal. Germany, admitted for the first time since 
World War II, won both bobsled events in 1952. Andreas Ostler 
drove both the winning sleds. 

The four-man bobsleds of latest design weigh close to 500 lb., 
and speeds exceeding 70 m.p.h. have been obtained. 

See T. A. Cook, Tobogganing at St. Moritz (1896), and Ice Sports, 
in the Isthmian Library, London (1901) ; W. Duston White, The Book 
of Winter Sports (1925). 

COAST PROTECTION AND LAND RECLAMA- 
TION. Shore lines of oceans, bays and estuaries are subject to 
both sea.sonal and long-term changes, under the combined influence 
of the supply of debris from streams and cliffs and of waves, tidal 
effects, currents and wind transport. In many localities the 
seasonal fluctuations take place about a constant piosition, but 
there are some reaches of the shore line where the long-term 
trend is either erosion or accretion. By means of structures or 
by artificial fill, land area may be reclaimed or erosion retarded. 
ITie construction and maintenance of .such projects involve dif- 
ficulties and uncertainties as to both cost and design, and the 
value of the land or of the improvements on it must usually be 
high to justify protective work.s. 

Catxses of Coastal Changesw— -The breaking of waves is the 
principal cause of ero.sion or accretion of shore lines exposed to the 
sea. In protected bays and estuaries and along exposed coasts 
adjacent to estuaries and tidal entrances, both weaves and tidal 
currents are effective in causing changes. Transportation of sand 
by wind and the formation of sand dunes sometimes plays a part 
occasionally a major one. 

Waves are generated by winds blowing over the surface of the 
ocean. The height of a wave, measured from trough to crest, anc 
its length depend upon the velocity of the wind, on its duratior 
and on the fetch or the length of ocean area exposed to the wind 
For each wind velocity there is a minimum duration which musi 
be equalled or exceeded if the weaves are to attaiq their ful 
development, and this minimum duration increases with wine 
velocity. Similarly, there is a minimum fetch nece.ssary for ful 
wave development under each wind velocity. Trains of wind- 
generated waves are variable as to height, period and direction ir 
the generating area, but each wave condition may be characterizec 
by a height and a period which are related quantitatively to tht 
velocity, duration and fetch of the generating wind. Winds ovci 
the open ocean follow curved paths but the waves generated b) 
them move out tangentially and apparently become longer anc 
lower as they advance from the generating area to the shore. 

The quantitative relationship between generating winds anc 
generated waves, developed by H. U. Sverdrup and W. Munk 
has great utility both in forecasting the waves to be expected fron: 
a current weather situation and in “hindcasting” from historica 
weather charts the general wave “climate” of a shore line. Thif 
technique has been applied widely. Information regarding 
characteristics is also obtained at certain localities from wave 
recorders which obtain a continuous record of height and period. 
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When waves move into shoal water their velocity decreases and, 
if they approach the shore line obliquely, the end of the crest 
nearer shore moves at a lower velocity and the wave turns. This 
phenomenon is known as refraction. Long waves *‘feel the bottom” 
in deeper water than do short ones. The tendency is for the wave 
crests to swing around so as to become parallel to the bottom 
contours. Waves transport energy in the direction of their 
motion, the amount of energy per foot of wave crest being 
proportional to the wave length and to the square of the height. 
This energy is carried forward perpendicular to the wave crest. 
Whenever refraction elongates the wave crest, the energy must be 
distributed over this greater length and the height must decrease. 
Conversely, when refraction causes the crest length to decrease, 
as in the convergence at a headland, the wave height is increased. 

Another effect of shoaling water, and of the related decrease in 
wave velocity, is that the wave length must decrease and the 
height from trough to crest must increase to maintain constant 
cnerg)' per wave. This process ultimately results in the wave 
height becoming too great for the depth of water and the wave 
iireaks, dissipating nearly all of the wave energy in the turbulence 
of the breaker and in the foaming crest which proceeds shoreward 
with steadily diminishing height. If the wave crest in deep 
water approached the shore line obliquely, the breaking wave, 
after refraction, will also make an angle with the shore. The 
obliquity uf the breaker depends both upon the original deepwater 
angle and wave steepness. The depth of water in which waves 
break depends upon the breaker height primarily, but the bottom 
slope and deepwater steepness have some effect. 

Waves breaking at an angle with a shore line produce a littoral 
current in the direction of the component of the wave velocity. 
Facing seaward, if oblique waves break first to the right, and 
{)oiat of breaking then progresses to the left, the current will run 
from right to left. The strength of the littoral current depends 
upon the breaker height, the breaker angle and the average slope 
of the bottom from the breakerline to the shore. The littoral 
> urrent fluctuates in velocity, being strongest just after a wave 
breaks. 

The turbulence induced by the breakers and the strong and 
abrupt variations in pressure on, and within, the bottom throw 
f)ottom sand into suspension. This sand then moves with the 
surrounding water as it settles and a littoral drift of sand occurs, 
if there is-a 4 ittoral current. The bottom, being constantly agitated 
by breakers, tends to adjust its profile to correspond with each 
wave condition, sand moving from the shore seaward, or the 
rrwerse, depending on the existing combination of height and 
period. The rise and fall of the tide moves the breakerlhie back 
^(iid forth and produces some change in the profile, particularly 
Hi the position of the inshore bars. 

Near tidal entrances or in channels connecting tidal seas, tidal 
« urrents are superimposed on the wave-induced littoral currents. 


On the flood tide, the currents near the shore are directed toward 
the entrance, while on the ebb tide there is a tendency toward 
“jet action” which also induces currents toward the entrance. 

Sources and Rates of Littoral Drift.-— Erosion of the land 
surface and transportation of detritus by streams and rivers is 
the principal source of the unconsolidated material found on 
the shore Une. Direct erosion of the shore provides material and, 
if the upland eroded is sandstone or conglomerate, this source 
may dominate in some areas. Measurements of the volume of 
material transported by rivers are not entirely reliable because 
of the difficulty of determining the amount of the heavy fraction 
moved along the bed, and it is this fraction which is of the size 
and character suitable for beach formation. Estimates of the 
bed movement of the Columbia river, based on laboratory studies 
of sand movement and field measurements of currents, indicated 
that the average was of the order of 10,000,000 cu.yd. per year. 

Studies of small coastal drainage basins in southern California 
Indicated debris production as high as 100,000 cu.yd. per square 
mile in one torrential rain. An average of 1,000 cu.yd. per year 
per square mile is not unusual Cliff erosion, though occasionally 
spectacular, does not usually proceed rapidly enough to account 
for known rates of littoral movement. 

Littoral movement of material shows daily, seasonal and annual 
variations corresponding to the variations in the direction and 
intensity of wave attack. Measurements of the rate of littoral 
drift are possible only where the accumulation can be measured 
at the beginning and end of a period during which the direction 
of movement does not reverse. Breakwaters and other large 
structures do provide suitable measuring basins, but only rarely 
is it known that the direction and rate of movement have been 
substantially constant between surveys of the accumulation. 



At Santa Barbara, Calif., the situation is ideal for measuring the 
rate of littoral drift. A breakwater extends seaward of the zone 
of appreciable sand movement The Channel Islands shield the 
shore line and waves approach the shore line from a westerly 
quarter on all but a few clays of each year. The drifting material 
moves from west to east around the end of the breakwater and 
accumulates in the harbour area, whence it is removed biennially 
by dredging and placed on its leeward beach. Rates of movement 
from west to east at this locality have been as high as 1,480 cu.yd. 
per day, and the average over a period of 17 years was 775 cu.- 
yd. per day. 
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Measurements and estimates of the rate of littoral sand move- 
ment at other localities are not as reliable or extensive as at 
Santa Barbara but their magnitude is of some interest. At 
Santa Monica, Calif., measurements of the accumulation in the 
lee of an offshore breakwater showed a littoral movement from 
north to south of 780 cu.yd. per day average over ten years. 
Along the south shore of Long Island, the sand moves from east 
to west at the average rate of about 1,000 cu.yd. per day. The 



rates of littoral movement cited are intended to be illustrative 
only and should not be regarded as applying to other locations 
where the sand size, bottom slope and exposure to wave attack 
are different. Furthermore, they are averages over relatively 
long periods; the short period rates may be much greater, and 
seasonal variations in wave attack may also produce a change in 
the position of the .shore line and of the inshore portion of the 
bottom profile. The beach is frequently found to be wider in 
summer than in winter, the change being the result of movement 
of sand to the shore face from offshore bars. This seasonal 
variation amounts to as much as 300 ft. at some points along 
the California coast, but generally the seasonal shift in the position 
of the shore face ranges from 50 to 100 ft. 

Coastal erosion results when the rate of removal of material, 
eithei directly seaward or along the shore line, exceeds the rate 
of supply. When these rates arc equal, the shore line is in 
equilibrium; when the supply exceeds the loss, accretion results. 
Continued erosion of the unconsolidated shore material will 
ultimately expose cliffs or upland to direct wave attack. 

COAST PROTECTION 

% 

The design and planning of coast protection should consider: 
(i) the value of the land and improvements to be protected; (2) 
the direction and magnitude of the httoral drift; (3) the intensity 
of wave attack; and (4) the crosional history of the locality. The 
wisest and most economical policy is to leave the sea adequate 
“elbow room.” However, for vari- 
ous reasons protective works are 
desired. In spite of extensive 
studies of the phenomena in- 
volved, the planning of these proj- 
ects depends more on judgment 
and intuition than on scientific 
analysis and conservative designs, 
and ample cost estimates are rec- 
ommended. 

Sea Walls^ — Fixation of the 
margin between land and sea is 
accomplished by building sea walls 
or bulkheads. Cast concrete, con- 
crete piles, masonry, random stone, 
steel sheet piles and timber piles 
are employed, the choice depending 
on the costs and exjiosure. The 


conditions affecting the design of a sea wall differ so materially 
that every case must be considered on its merits and provided 
for accordingly. 

Waves break in a depth of water which depends primarily on 
their height; the deeper the water the larger the breaker which 
can occur. The deepest water will occur at a sea wall or bulkhead 
at the time of highest tide, including wind-tide effects. Design 
must be adequate to withstand both the maximum wave forces 
and the overturning moment caused by saturated backfill on the 
land side. Footings must be deep enough to sustain the structure 
under the worst scouring conditions anticipated during the life 
of the structure. 

Inundation of Galveston, Tex., during the hurricane of tqoo 
led to the construction of a sea wall of the section shown in fig. 1. 
Along most of the length of this wall a beach exists at normal 
water stages, and waves do not reach the wall. During hurricanes 
the tangential force of the wind causes water to pile up against 
the shore and also generates large waves which break against, or 
over, the structure. This intense wave attack continues for only 
a few hours and the probability of full hurricane force at this 
particular point is of the order of once in eight years. 

Many sea walls and bulkheads have been built for the pur{)ose 
of protecting roadways or buildings from the limit of wave up- 
rush at the highest tide, and their exposure is such that relatively 
light construction is justified. Locations farther seaward require 
heavier construction and greater attention to foundation condi- 
tions. Since waves are variable in height and are superimposed 
on a tide, there are many conditions of exposure to be con.sidercd. 
The destructive effect of waves depends both upon wave force 
and frequency of exposure. Waves of moderate size breaking 
directly against a sea wall for long periods may produce more 
damage than would larger waves over a short period. The de- 
structive force of breakers exhibits two components, namely, a 
short sharp impact force which may dislodge stones or crack 
concrete, and an impulse of long duration which tends to move the 
structure as a whole. Both components appear to reach their 
maximum intensity when the face of a plunging breaker strikes 
against a solid surface parallel to itself. The illustrations show 
various designs employed to avoid these maximum forces. 

Some authorities state that sea walls cause scour, while others 
claim that they cause fill. Both views may be correct, depending 
on circumstances. Just as in the case of unprotected shore lines, 
the profile of the bottom in front of a sea wall depends upon the 
tide stage and the wave characteristics. Under some conditions 
sand will be moved to the wall, while under others it will b(* 
moved away. It is always desirable to maintain a blanket of 
sand in front of a sea wall to induce breaking at a distance from 
the wall, and for this purpose, groynes are frequently used if the 
littoral drift is .sufficient’ to keep them full. Where scour is 
imjgressive and the littoral drift is insufficient to fill groynes, 
random stone is effective in front of sea walls for the purpose 
both of reinforcing the foundations and of taking the brunt of 
wave attack. In the United States, random mound walls are 
preferred both because they can be repaired readily and because 



froyne apply to this location only 

COUKTESY OF THE PEACH tnOBION OOARD 

Fig. 4.— typical groyne design of the beach erosion roard 
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sand transport over them, and 
a groyne held should be con- 
structed gradually so as not to trap 
an unduly large amount of sand in 
a short period. A de.sirable pro- 
cedure is to build the leeward 
groyiie hrst, and then add groynes 
to windward (direction from which 
littoral drift moves). 

Jettiesw— Large structures built 
generally perpendicular to the 
shore line are called jetties. Fre- 
quently they extend far enough 
seawaid to intercept the littoral 
drift completely, causing accretion 
to windward and erosion leeward. 
Examples of this effect are the 
jetties at Santa Barbara, where the 
accumulation has been very ex- 
tensive. No feasible natural 
method has been discovered to 
move sand past such structures, 
except by allowing them to sand 
up and thus lose their effectiveness. 
The solution developed has been 
to pump the sand across the struc- 
ture either continuously or peri- 
odically. This by-passing opera- 
tion is essential because erosion to 
leeward will progress for miles. 
The erosion extended ten miles 
east of Santa Barbara in the ten 
years following construction of the 
breakwater. 

Offshore breakwaters, such as 
that at Santa Monica, \rere 
thought at one time to obviate the 
problem of accretion to windward 
and erosion to leeward, but a con- 
sideration of the phenomena in- 
volved will show that this conclu- 
sion is erroneous. The offshore 
breakwater must reduce wave ac- 
tion to be effective, and must 
therefore produce a local reduction 
in the littoral drift in the protected 
area as compared with the move- 
ment on each side. Sand accumu- 
lates in the lee and then acts as a 
groyne against which the shore line 
fills to windward. Erosion must 


they can be constructed with heavy machinery and a minimum 
of labour. 

Groynes (Groins). — Short, low structures built perpendicular 
to the shore line for the purpose of retarding the littoral drift, 
and thus widening or maintaining a beach, are known as groynes. 
Fig. 4 shows the profile recommended by the Beach Erosion 
hoard, while hg. 5 and 6 show typical designs. Evidently, the 
construction of groynes assumes the occurrence of a littoral drift 
of sand sufficient to fill them. The spacing and length of groynes 
depend chiefly on judgment baaed on local experience. During 
periods of erosion, groynes may be flanked by wave attack; and 
once flanked 'they are not likely to reflU. For this reason groynes 
are generally connected to a bulkhead at the shore end, this 
arrangement being more economical and giving a better appearance 
than would be obtained if the groynes were extended landward 
far enough to preclude being flanked. 

Unless an artificial supply is provided, the sand required to flu 
a groyne field is withdrawn from the littoral drift and the shore 
line to the leeward, if previously in equilibrium, will suffer some 
erosion. The individual groynes should aUow wave wash and 


occur to leeward because the trans- 
porting forces are unchanged while the supply is reduced. 

Artificial BMchei^The cost of construction and maintenance 
of groynes, jetties and sea walls led to an increasing use of artificial 
fills as means both of providing beach areas and of protecting the 
adjacent upland. An example of this practice is the fill in Santa 
Monica bay, Calif., where 14,000,000 cu.yd. of material were 
sluiced out of the sand dunes and deposited by pipe line to form a 
beach approximately 500 ft. wide and several miles in length. In 
its ultimate development, this project was designed to provide a 
fin 1,000 ft. wide. Wastage of material from the seaward face 
of these artificial fills is difficult to estimate, and may prove to 
be the principal maintenance cost. (M. P. O’B.) 

RBCLAMATION 

The main objects of reclaiming land from the sea are: (1) to 
increase the area of ground available for cultivation; (2) to 
gain land of high potential value for some industrial purpose 
or for municipal expansion. Examples of the first are the fenland 
reclamations, the embanking and reclaiming of Sunk Island in 
the Humber river and the great Zuider Zee reclamation which 
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Fio. e. — COMPOSITE RANDOM MOUND AND STEEL SHEET PILE GROYNE 


was begun in 1920. The reclaiming of nearly 300 ac. of fore- 
shore by the construction of a costly sea embankment at Hod- 
'barrow in Cumberland for the purpose of mining iron ore under 
the foreshore and sea bed was an example of reclamation for 
industrial purposes. The reclaiming of the foreshore at Back bay 
on the west side of the Colaba peninsula at Bombay, begun after 
World War I, was a notable undertaking connected with city p:- 
pansion. The high cost of labour and materials compared with 
the value of agricultural land rendered works of reclamation 
solely with the object of cultivation, often unremunerative. 

Reclamation in Estuaries. — ^Accretion is the increase of land 
areas brought about by natural forces; e,g., the deposit of silt 
in estuaries. Land which has been raised by accretion nearly to 
high-water level can be shut oflf from the sea by works of a 
simple nature and the fresh alluvial soil thus obtained is generally 
very fertile. Accretion in estuaries is a slow process under or- 
dinary conditions. As soon, however, as a fixed channel is secured 
by longitudinal embankments or training walls, accretion pro- 
gresses rapidly by the deposit of sediment in the slack water be- 
hind the embankments. Ultimately the time arrives when the 
water may be altogether excluded by the construction of enclosing 
embankments; these must be raised above the level of the highest 
tide, and should have a flat slope on the exposed side, protected, 
in proportion to exposure and depth of water, with clay, sods, 
fascines or stone pitching. 

In the intermediate stages of the process outlined above much 
may be done to promote the .growth of accretion, or warping 
as it is termed, and to ensure the fertility of the reclaimed land. 
The deposit of warp is accelerated by anything which tends to 
reduce the flow and consequent scour of the ebb tide over the 


foreshore: thus considerable advantage will accrue from placing 
rows of faggots or sods across the lines of flow. The light, fertiliz- 
ing alluvium only deposits in shallow water at high tide and 
where there are no tidal currents. 

The final enclosure, therefore, in the case of land intended for 
cultivation, should not be effected until this deposit has taken 
place. A final and rapid deposit can sometimes be effected by 
making sluices in the banks: the turbid water is admitted near 
high tide, and retained until the whole of its silt has been deposited, 
the clear water being allowed to escape slowly toward low tide. 
Premature enclosure must be guarded against; it is more difficult, 
the cost greater, the reclaimed land is less fertile and, being lower, 
less easy to drain. 

The practice of reclaiming land in British estuaries is a very 
ancient one. The Romans effected reclamations in the fen dis- 
tricts, in Romney marsh and near Winchelsea; the enclosing of 
Sunk Island in the Humber was begun in the 17th century; large 
reclamations in the Dee estuary took place in the i8th centuiy; 
and, in later times, works were carried out in the estuaries 
of the Ribble, Tees and other rivers. The bulk of the later 
work was with the object of industrial development For 
instance, in the Tees estuary large areas of foreshore were re- 
claimed for factory sites and other industrial purpom by forming 
banks of iron slag obtained from the ironworks of the Middles- 
brough district. Slag constitutes an excellent material for the 
construction of reclamation banks in localities where it can be 
obtained at a low cost near the site of the works. The deposit of 
alluvial material, during and after embanking, is not an important 
factor in reclamation for industrial purposes and where the levels 
of land have to be raised it is usual in such cases to effect this 
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the artificial deposit of filling material. 

SeaooMt Reclamationr^In the reclamation of land adjoin- 
ing the open coast, sites where accretion is taking place are 
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obviously the most suitable. Marsh lands adjoining the sea, and 
more or less subject to inundation at high tides, can be per- 
nuuiently reclaimed by embankments; but these, unless there 
is protection by sand dunes or a shingle beach, are required to be 
stronger and higher, with a less steeply inclined and better pro- 
tected slope than is required in estuaries. Waves overtopping the 
bank will quickly cause a breach, and produce disastrous results; 
the height of the bank must, therefore, be calculated to meet the 
case of the severest onshore gale coinciding with the highest 
spring tide. 

Seacoast embankments should not generally be constructed 
farther down the foreshore than half-tide level, as the cost of 
construction and maintenance would increase out of all pro- 
portion to the additional area obtained. It is, as a rule, more 
economical to reclaim a large area at one time, instead of en- 
closing it gradually in sections, as the cost varies with the length 
of emiiankment; it is, however, more difficult to effect the 
final closing of a bank, where a large area is thus reclaimed, 
on account of the greater volume of tidal water flowing in and 
out of the contracted opening. The final closing of a reclama- 
tion embankment is best accomplished by leaving a fairly wide 
aperture, and by gradually raising a level bank across its entire 
length. The embankments in the Netherlands are closed by sinking 
long fascine mattresses across the opening; these are weighted 
with clay and stone, and effectually withstand the scour through 
the gap; the two terminal slopes of the finished sections are 
similarly protected. 

There are many examples of seacoast reclamation; Romney 
marsh was enclosed long ago by the Dymchurch wall, where the 
method of protection adopted more nearly resembles the Dutch 
system than any other work in Great Britain and a large portion 
of the Netherlands has been reclaimed from the sea by embank- 
ments; the reclamation bank for the Hodbarrow iron mines il- 
lustrates the use of puddled clay to prevent infiltration. The outer 
portion of this embankment for a length of more than 3,000 ft. 
was protected on its sea face by concrete blocks, each weighing 
25 tons, deposited as a random mound (fig. 8). The sea embank- 



ment of the Back bay reclamation at Bombay (g.v.) is an example 
of modem construction on a rocky foreshore. 

Breaches in Embankments^The repair of a breach effected 
in a completed reclamation embankment is a more difficult tadc 
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than that of closing the final gap during construction; this is 
because of the channel or gully scoured out upon the opening of 
the breach. When a breach occurs which cannot be closed in 
a single tide, the formation of an overdeep gully may to some 
extent be prevented by enlarging the opening. Breaches in 
embankments have been closed by sinking barges across the gap, 
by piling and planking up, by lowering sliding panels between 
frames erected to receive ffiem and by making an inset wall of 
bank round the breach. 

The gradual drying of reclaimed land lowers the surface about 
two or three feet; the land therefore becomes more liable to 
inundation after reclamation than before. Accordingly, it is most 
important to prevent breaching of the bank by promptly repair- 
ing any damage caused by storms; and if a breach should occur, 
it must be closed at the earliest possible opportunity. 

Reclamation by Dredging.^Mention should be made of 
the method of reclamation by dredging material from the bed 
of the sea or a river and depositing it on shore or behind an 
embankment for the purpose of raising the level of existing 
land or converting foreshore or sea bed into dry land. The 
method was first used on a large scale in the Netherlands toward 
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the end of the 19th century and was later extensively employed 
in many parts of the world (see Dredgers and Dredging). The 
material, whether sand, silt, clay or gravel, is dredged from 
the sea or river bed by a bucket dredger or a suction dredger. If 
the former is employed the dredged material is usually delivered 
into barges and conveyed to a pump-ashore station, where ad- 
mixture with water takes place, and a pump forces the mixture 
through a line of pipes on to the land to be reclaimed. If suction 
dredgers are used for gaining the material it can be pumped ashore 
direct through floating pipe lines, if the distance is not too great, or 
transported by barges from which it is pumped ashore by means 
of a fixed or floating reclamation pump. In some instances an 
intermediate pumping station in a long line of delivery pipes 
has been used to boost to speed up or relay the flow 
through the pipes) the mixture of water and dredgings delivered 
to it from the main dredger. A notable example of the reclama- 
tion of tidal areas by dredged fill is San Francisco bay. 

THE NETHERLANDS AND BELGIUM 

A large part of the Netherlands and some portions of Belgium 
are below the normal sea level and are protected from inundation 
by artificial embankments (dikes) or by narrow belts of sand 
dunes. The foreshore works on the coast of the Netherlands and 
Belgium, although of great interest and attended with considerable 
success, do not afford examples to be followed as affecting the sea 
defenses of Great Britain and other countries exhibiting physical 
characteristics similar to those of the latter. The protection works 
in such cases as Blankenberghe, Heyst, Scheveningen, KaUantsoog 
and Petten are of great magnitude and the engineers responsible 
for these works, particularly in the Netherlands, have at their 
command the accumulated experience of centuries of sea-defense 
work. The local conditions with which these works have to con- 
form^ via., low flat foreshores consisting entirely of sand, are 
wholly different from those generally associated with sea-defense 
works in England. The large expenditure involved is justified by 
the necessity of securing the safety, not only of Uie seaboard, 
but of large tracts of the countries ^emselves. Investigations in 
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the Netherlands are said to indicate a continuous subsidence of the 
land of that countr>* relative to the sea level, amounting to about 
5.91 in. per century. 

The North sea foreshores of the Netherlands and Belgium 
consist for the most part of fine sand; similar deposits border the 
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lower portions of the numerous river estuaries which penetrate far 
inland, but in the higher parts of these the foreshores are generally 
composed of fine sand covered with clay or mud. The foreshores 
of the North sea between high and low water have an average 
gradient of about i in 45 and the shores above high water normally 
slope at about 1 in 25. Submerged .sandbanks more or less parallel 
to the shore are a characteristic feature of the North sea and 
estuary coast lines of the Netherlands and Belgium. The.se, where 
they exist, afford considerable protection to the sandy shores during 
onshore gales. In calm weather and with offshore winds sand 
accumulates on the foreshores. 

The most important forms of sea defense works in common 
use in the Netherlands are: (i) groynes; (2) sea walls or dikes; 
and (3) fascine mattresses with stone ballasting for the protection 
of submerged banks. 

Groynes. — Groynes are usually constructed at right angles to 
the shore line and are maintained as a rule at a small height 
above the average foreshore level. On those portions of the North 
sea coast which are most exposed, groynes are placed about 250 
m. apart and are extended out beyond the low-water line. 
Many of the groynes on the Dutch coast are constructed of layers 
of fascine mattresses covered by heavy stone, having their crests 
almost flat or turtle-backed with side slopes of i in 2, or flatter. 
The fascine or brushwood mattresses are held together and pinned 
down by rows of piles. Wide brushwood aprons, with heavy 
stone covering forming flat slopes, are constructed on either side 
of the gro3me in order to protect the flanks against scour (fig. 10). 
The groynes are carried up above the line of high water to meet 
the ba.se of the sand dunes or the protecting dikes. These groynes, 
inclusive of the side aprons, are often of considerable width, 
sometimes as much as 32.81 yd. at their deepest and widest parts. 
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On the coast of Belgium at Blankenberghe and in its vicinity 
the shore is groyned on an extensive scale. The groynes on the 


average are about 820 ft. long and 680 ft apart; they resemble 
the typical Dutch groyne in form and are constructed with a 
foundation of mattress work or concrete, faced with brickwork 
or stone pitching (figs. 10 and 11). 

Dikesw— On much of the North sea coast line of the Netherlands 
and Belgium, where the beach is protected from erosion by 
groynes, the sand dunes or the coastal embankments (dikes) are 
frequently protected by a flat slope of brickwork, or basalt or 
other stone pitching, or concrete .slabs laid on beds of clay, rubble 
and mattress work (fig. 7). In situations, such as Scheveningen 
and Ostend, where a promenade has been formed on the sea 
embankment, a curved faced wall is sometimes substituted for the 
upper part of the normal slope of the paving thus reducing the 
width of the protecting works; but over large stretches of coast, 
particularly in the Netherlands, a simple flat paved slope is the 
common practice. 

Protection of Submerged Banks^The underwater banks of 
some of the estuary channels and sea inlets on the Dutch coast 
often stand at a steep slope with deep water alongside. Under these 
conditions there is serious liability to erosion and it is usual to 
protect the banks both above and below water by artificial means. 
For many years fascine mattresses have been used for this purpose. 
These are made upon a convenient sandy foreshore, covered at 
high tide, and, when completed, are towed to the place where 
they are to be used and sunk on the sea bottom by ballasting with 
stone. They consist of two layers or grids of brushwood each 
built up of crossed rows of parallel brushwood ropes, 0.4 yd. 
circumference, and spaced 0.98 yd. apart centre to centre, bound 
tightly together with a filling of brushwood in three layers between 
them. On the top of the upper brushwood grid, openwork par- 
titions are formed for the reception of stone ballast. Formerly, 
clay mixed with a little stone was used for ballasting, but in mod- 
ern practice stone alone is employed, the mattresses being weighted 
to the extent of 184 lb. per square foot. The cost of continuous 
protection of the steep banks of the estuary channels, where the 
depth of water alongside is sometimes as much as too ft., is very 
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Fig. ie.-> >lan of groynes on north sea coast at blankenberghe. 
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considerable. In some localities the cost has been reduced by 
the construction of intermittent mattress work, leaving short 
unprotected stretches of bank between projecting spurs which 
serve to deflect the main current away from the unprotected 
embayments. In cases where the sea bed of the deep channels 
consists of clay, erosion is not so uniform as that of sandy 
bottoms and the side slope is sometimes very steep, exceeding 
I to I in certain cases. In such situations rubble stone ballast- 
ing or surfacing of the bank is preferred to the employment 
of mattresses. (In Great Britain stone protection of this nature 
is known as “revetting.”) The protection of the shore lying be- 
tween the steep submerged and partially submerged banks of 
the channels and the base of the dike or wall which forms the 
immediate protection of the land behind, is usually effected by 
means of groynes. These shores, which are sometimes of con- 
siderable width above the level of normal high water, have in 
most cases flat gradients. 

Reclaiming of the Zuider Zee^The partial reclamation of 
the Zuider Zee, undertaken by the Dutch government in 1918, is 
the greatest work of its kind ever attempted. The earliest plans 
for regaining the submerged lands of the Zuider Zee date from 
the 17th century, but it was not till the middle of the 19th century 
that serious proposals began to be considered. Among these plans 
were those of van Diggelen, 1849, Leemans, 1877, and the various 
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schemes of the engineer C. Lely, subsequently minister of public 
works, which appeared between 1887 1^91 ; the last of which 

is substantially that on which work was actually commenced in 
1920. The finally approved scheme is shown in fig. 13. (See 
ZuxDER Zee.) 
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Bibuogkapuy. — The Reports and Evidence: Royal Commission on 
Coast Erosion and Reclamation of Tidal Lands, particularly the final 
report, Cd. 5,708 (1911), should be consulted both for coast erosion 
and reclamation. Vol. i, pt. 2, i, Cd. 31^84 (i907)» contains a useful 
iiibliography by W. Whitaker, F.R.S., up to 1906. The bibliographic 
lists ls.sued by the International Association of Navigation Congresses 
Brussels (since 1908) are very complete. Another good bibliography of 
works in English was issued by the Engineer School Library, Washing- 
ton, D.C., in 1926. W. H. Wheeler, The Sea Coast (1902) ; A. E. Carey 
and F. W. Oliver, Tidal Lands (1918) ; D. W. Johnson, Shore Processes 
and Shore Line Development (1919). Periodical reports of the Bea^ 
Erosion Board, Washington, D.C., ^ould be consulted for conditions in 
the United States. For the Netherlands see papers by A. T. de Groot in 
De Ingenieur, no. 35 (1911), and R. P. J. Tutein in Die Cids, no. 3 and 
5(1913). Samuel Smile’s Lives of the Engineers contaim good accounts 
of early reclamation works. See also £. M. Ward, English Coastal Evo~ 
lution (1922) ; W. H. Wheeler, History of the Fens (1897) (contains a 
bibliography of Fenland literature) ; and Proceedings Inst, C. JB. {pas^ 
Sim), (N,G.G.;X.) 

COATBRIDGE, a large burg^, having the privileges of a 
royal burgh, Lanarkshire, Scotland. Pop. (1951 census) 47,53^* 
It is situated on the Monkland canal, 8 mi. £. of Glasgow, with 
stations on the Scottish Region railway route. Until about 1825 
it was only a village, but since then coal and iron mining have 
been developed, and it is now a centre of the iron trade of Scotland. 
Its pro^rity was largely caused by the ironmaster James Baird 
iq.v,). The industries of Coatbridge produce malleable iron 
and steel boilers, tubes, wire, tinplates and railway cars, tiles, 
bre-bricks and fire-clay goods. The town, which became a 
niunicipal burgh in 1885, forms with Airdrie one of the parliamen- 
tary divisions of Lanarkshire. About 4 W. by S. lies the coal- 
niining town of BailUeston. 


COATES, ALBERT (1882-1953), English conductor and 
composer, was bom at St. Petersburg, Russia, April 23, 18S2, and 
was sent to school in England when he was 12. He later studied 
at Liverpool university and at the Leipzig conservatory, where 
he had his first experience of conducting as coach at the 
opera under Arthur Nikisch. He became conductor at Elberfeld 
in 1906 and joint conductor with Ernst von Schuch at Dresden in 
1908. During 1910-15 he was conductor of the Imperial ojiera at 
St. Petersburg. He visited England occasionally but in 1919 made 
it his headquarters, establishing an international reputation, par- 
ticularly as interpreter of the works of Richard Wagner and Alex- 
ander Scriabin and other Russian composers. During 1923-25 
he was director of the Philharmonic orchestra at Rochester, N.Y. 
In 1936 he conducted an opera season at Covent Garden, which 
included his own opera, Pickwick, Another opera, Samuel Pepys, 
had been produced at Munich in 1929. In 1946 he settled in 
South Africa, and he died at Milnerton near Cape Town, on 
Dec. II, 1953. 

COATES, JOSEPH GORDON (1878-1943), New Zealand 
statesman, was bom at Matakohe, the son of a farmer. He was 
elected M.P. for Kaipara in iqit, and impressed his leader, 
W. F. Massey, with his solid ability. From 1917 to 1919 he 
served with distinction in France. In 1919 he joined the cabinet 
and, as head of the public works, railways and other departments, 
proved himself a capable administrator. During 1925-28 he was 
prime minister, and a privy councillor from 1926. An important 
part of his policy was the consolidation and development of indus- 
tries. He was minister of public works in 1931-33 and finance 
minister in 1933-35. He attended imperial conferences in 1926, 
1932 and 1935. He was a member of the New Zealand war cabi- 
net, and was made minister of armed forces and war co-ordination 
on July I, 1942. He died in Wellington on May 27, 1943. 

COATESVILLE, a city of Chester county, Pennsylvania, 
U.S., on the west branch of Brandywine creek, 38 mi. W. of 
Philadelphia. It is on federal highway 30 and is served by the 
Pennsylvania and Reading railways. The population in 1950 
was 13,826 and in 1940 was 14,006 by the federal census. It 
has important steel plants, in addition to numerous other manu- 
facturing industries. The annual factory output was valued at 
about $70,000,000 at mid-2oth century. Coatesville was founded 
about 1800, and was named after Jesse Coates, one of the early 
settlers. 

Coatesville was chartered as a city in 1915. 

COATI, or Coati-Mundi, the name of the members of the 
South and Central American genus Nasua, of the mammalian 
family Procyonidae. They are recognized by their long body and 
tail, and elongated, upturned snout. The tail is often prominently 
banded. Coatis are gregarious and arboreal in habit, and feed on 
birds, eggs, lizards and insects. They are often tamed as pets. 
(See Carnivora.) 

COATS, J & P., Limited. This now world-famous thread 
concern was founded in Paisley in 1830 by James and Peter Coats 
to carry on the business established in 1826 by their father 
James Coats (1774-1857). The small factory built in 1826 still 
forms a diminutive part of the vast works at Ferguslie, Paisley. 
There was keen and at times bitter rivalry between J. &. P. 
Coats and another local manufacturer — Clark & Co. — wMch con- 
tinued until 1896 when the two firms amalgamated in the name of 
the former. 

At the same time control was acquired of the two leading 
manufacturers in England— James Chadwick & Brother and 
Jonas Brook fe Brothers— and the Central Agency, Ltd., was 
formed to take over the marketing of the product. 

Hie combine made rapid progress, particularly in building up 
a large export trade, and with a subscribed capital of £20,250,000 
in 1939 owned or was associated with the ownership of manufac- 
turing units in about 43 countries, and had selling agencies in every 
country in the world. Sewing cotton for domestic and commercial 
use remained the main product of the company, but a large num- 
ber of fancy threads for embroidery purposes and to a lesser ex- 
tent silk and rayon threads were introduced. 

It is of interest to note that althouc^ there have been many 
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improvements made in the machines used in the manufacture of 
cotton thread, there have been no revolutionary changes in the 
method of manufacture, and the process at mid-aoth century was 
substantially the same as it was at the beginning of the 19th cen- 
tury. 

COB, something round, stout, tufted or like a head (possibly 
from Ger. Kopf, head). The principal uses of “cob” are for a 
stocky, strongly built horse, from 13 to 14 hands high, a small 
round loaf, a round lump of coal, in which sense “cobble” is also 
used, the central part of the fruiting spike of the maize plant, and 
a large nut of the hazel type, commonly known as the cobnut. 
The fruiting spike of Indian com is called corn on the cob. 

COBALT, a mining town on Cobalt lake, Timiskaming, 
northern Ontario, Can., 330 mi. N. of Toronto, on the Ontario 
Northland railway. Unknown till 1903, it .subsequently became 
the centre of one of the richest silver districts in the world. The 
region also produces cobalt, arsenic and nickel in large quantities. 
Pop. (195O 2,230. 

COBALT is a metallic element (symbol Co, atomic number 27, 
atomic weight 59.94) placed in the periodic system in Group VIII 
between iron and nickel, both of which it closely resembles. The 
atomic weight of cobalt is slightly higher than that of nickel, 
which it precedes in the periodic classification. This is because 
of the fact that cobalt is composed of two isotopes, 57 and 59, 
and the abundance ratio is 0.2 to 99.8, hence the mean atomic 
weight is higher than that of nickel, whose lowest isotope, 58, is 
most abundant. The atomic number and chemical properties also 
establish the position of cobalt between iron and nickel. The 27 
electrons are arranged: 2s* 2^® 35* 3^® 3^^ 45®, the incomplete 

third subgroup being characteristic of the “tran.sition elements” 
(found in the long periods). Cobalt has two valency electrons 
(45*) and their removal forms the stable cobaltous ion, Co * but 
the electrons of the third subgroup are also reactive, and they 
are capable of forming bonds, hence cobalt shows the properties 
common to other transition elements with incomplete itmer elec- 
tronic groups; i.e,, variable valency, paramagnetism, highly 
coloured compounds, and a pronounced tendency to form com- 
plex salts. 

History* — ^The word cobalt or kobold Is said to have been 
used in a manuscript of the 14th century to designate a gnome 
or evil spirit, who lived in the mines in Germany. In the metal- 
lurgical treatises of G. Agricola (1530) the term cobalt was 
applied to certain minerals and ores, partly because they were 
worthless when smelted, and partly because the health of the 
miners suffered from the poisonous fumes caused by the arsenic, 
also present in the ores. These evils were attributed to the 
gobelin or kobold. The metal was first prepared in an impure 
state by G. Brandt in 1742. He observed its magnetic proper- 
ties and high melting point. He also showed that the blue colour 
of smalt is caused by cobalt. 

Occurrence* — Cobalt is widely distributed but not abundant 
Workable deposits have been found at Cobalt in Ontario, the 
principal source of the element at mid-century, in Missouri, New 
Caledonia, Queensland, Saxony, the Bel^an Congo and Chile. The 
following list of the more common minerals makes evident the 
frequent association with arsenic : 

asbolite Co 0 . 2 MnOs 4 HiO (from New Caledonia) 

cobaltite CoS2.CoAsa 

eiythrite 3 CoO.As80b.8H^ 

hnnaeite CoaSiCCoS.CoaSt) 

skuttcrudite CoAst 

smaltite CoAsi 

The percentage distribution in the earth’s crust is said to be 
z.SXio’^ (0.000018%). Cobalt is found in most meteorites, 
usually alloyed with iron and nickel (0.5% to 2.5% in iron mete- 
orites), and it has been identified in the spectra of the sun and 
many stars. Traces of cobalt have been detected in many 
plants and animals, notably in marine algae and Kentucky blue- 
grass* The role of cobalt and other “trace” elements in these 
oxganisms is still obscure. 

Production* — Cobalt is a by-product in the metallurgy of 
ores in which it is associated with arsenic, iron, nickel, copper, 
pian gn-n^ (New Caledonia) and silver (the Ontario deposits, 


where the platinum metals are also a valuable by-product). 
The metallurgy is complex and varies with the content of the 
ore, but the essential steps in treating a typical ore are as follows: 
the crushed and concentrated ore is first roasted in a blast fur- 
nace to remove a considerable proportion of the arsenic, and 
the resulting speiss (chiefly a mixture of metallic arsenides) is 
heated with sodium chloride to form insoluble silver chloride. 
The melt is extracted with water to remove soluble compounds of 
copper, nickel and cobalt, and the silver is recovered from the 
insoluble residue by treatment with potassium cyanide. Copper 
is then precipitated from the solution' by metallic iron, and the 
hydrated oxides of cobalt and nickel are precipitated together 
by caustic soda. In another method, the speiss is treated with 
sulphuric acid to dissolve silver, cobalt and nickel. The silver 
is precipitated by aluminum powder and the cobalt and nickel 
are recovered from the filtrate as before. A fairly accurate 
separation of cobalt and nickel is accomplished by dissolving 
the mixed oxides, described above, in hydrochloric acid; the 
solution is then neutralized by limestone, thus precipitating the 
iron as hydroxide, and the filtrate is treated with just enough 
bleaching lime to precipitate black cobaltic hydroxide, Co(OH)a, 
leaving the nickel in solution. 

The following more accurate, but also more difficult and costly, 
methods of separation are of interest: 

1. The mixed oxides are reduced to finely divided metal by 
producer gas or hydrogen. When the metals are heated to 50° C. 
in carbon monoxide, nickel is removed as the volatile nickel tetra- 
carbonyl, Ni(C0)4. Cobalt does not form a carbonyl under 
the.se conditions. {See Carbonyls, Metal.) 

2. A solution of the mixed oxides in hydrochloric acid is treated 
with an excess of ammonia, and aerated; chloropentammine 
cobaltichloride, [Co(NHs)5CrjCls, is formed, which is precipi- 
tated when an excess of hydrochloric acid is added. Nickel 
remains in solution. 

3. Yellow potassium cobaltinitrite, KsCo(N02)6» known as 
Fischer’s salt, is precipitated by the addition of potassium nitrite 
to a solution of cobalt and nickel containing acetic acid. Nickel 
again remains in solution. 

Cobaltiferous residues from Canada are also smelted, without 
purification, with iron or other metals for the production of 
alloys. 

Metallic cobalt is obtained readily by reducing its oxides with 
carbon, hydrogen, carbon monoxide (producer gas or water gas) 
or aluminum. It may be deposited by the electric current from 
slightly acid solutions, containing ammonium salts. 

Physical ProperticSi^-Cobalt, when polished, is a silver- 
white metal with a bluish cast. Its physical properties are sum- 
marized in the following table: 

Density 8.8 g/ml Specific heat 0.0828 

Melting point 1480” C. Hardness (Mohr’s scale) 5*5 

Boiling point 24x5* Atomic volume 6.68 

Atomic radius x.257 A 
Ionization potentials (z) 7.81 v. (a) 27.2 v. 

Electrode potential, for Co-^ Co++ -|- aE* 0.277 

for Co++ C!o+++ -I- £ ■■ — z.842 
Tensfle strength, 60,000 lb. per sqJn. 

The metal is malleable, and may be machined. It is somewhat 
brittle, but the brittleness may be reduced by the addition of a 
small amount of carbon. 

Cobalt metal is strongly magnetic (ferromagnetiim) at all 
temperatures up to 1,150® C. 

Radioactive isotopes (55, 56, 57, 58, 60) have been obtained 
by bombardment methods (artificial or induced radioactivity). 
Ihe half-:life periods vary from z z minutes to 5.3 years. 

There are two allotropic forms of the element, a-cobalt, stable 
at the ordinary temperature, and jS-cobalt, stable at high tem- 
peratures. The transition point is about 400® C* X-ray 
ination has shown that the a-form crystallizes in a close-packed 
hexagonal lattice, while in the 0-fozm the lattice is face<entred 
cubic. 

Us es * T he uses of cobalt and its compounds are not numerous 
but are increasing* Electroplating with cobidt has been sue- 
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cessful. Many ferrous and nonferrous alloys have been made 
and studied. The alloys with iron have valuable magnetic prop- 
ertieSi and are used to make permanent magnets for telephony. 
Cochrome is a ferrous alloy containing approximately 6o% 
cobalt, 14% to i6% chromium, and 24% iron. It resembles 
nichrome, and like it is used for electrical heating units. Non- 
ferrous alloys containing over 50% cobalt are used as high-speed 
cutting tools, which retain their e^e and hardness at a red heat. 
Stellite, cobalt 55%, tungsten 15% to 25%, chromium 15% to 
25%, and molybdenum s%, is the best known alloy of this class. 
The powerful Alnico magnets are alloys of aluminum, cobalt 
and nickel. 

Cobalt is best and most widely known for the brilliant and 
permanent blue colour which its compounds impart to porcelain, 
glass, pottery, tiles and enamels. The pigment generally used 
in the ceramic industry is smalt, a potassium, cobalt, alumino- 
silicate, made by heating impure cobalt oxide with quartz and 
potassium carbonate. Other pigments containing cobalt are 
Thenard's blue and Rinman's green, made by heating cobalt oxide 
with aluminum oxide and zinc oxide, respectively, and cobalt 
yellow, potassium cobaltinitrite, used as a pigment by artists. 
Cobalt oleate, lineate and acetate are used as driers for paints 
and varnishes. Certain partly reduced compounds of cobalt 
have been shown to act as catalysts for the formation of olehne 
and paraffin hydrocarbons from carbon monoxide and hydrogen 
(i.e., in the production of gasoline from water-gas). 

Chemical Properties. — ^I'he chemistry of cobalt shows many 
resemblances to, as well as differences from, the chemistry of iron 
and nickel, its neighbours in the periodic system. The stable 
oxidation states are two and three. The cobaltous ion, Co*^ + 
(pink), is stable, and nearly all simple salts (chloride, nitrate, 
sulphate, etc.) belong to this oxidation state. Ferrous, cobaltous 
and nickelous salts form a closely related group. The cobaltic 
ion, Co'i + , is extremely unstable, and simple cobaltic salts are 
almost limited to a fluoride and sulphate. In contrast, the ferric 
salts (Fe’~^ ) are stable in the solid state and in solution. On the 
other hand, trivalent cobalt forms hundreds of stable complex 
compounds, chiefly of the co-ordination type (see below) which 
is rather poorly represented in the chemistry of iron, and wholly 
lacking in that of nickel. Further, rhodium and iridium, two 
members of the platinum family, stand below cobalt in a ver- 
tical column of Group Vlll. The valency state of three is the 
most stable for these metals, and many types of complex deriva- 
tives of trivalent cobalt reappear in strikingly similar form among 
the compounds of rhodium and iridium. 

Finely divided metallic cobalt occludes as much as 100 times 
its volume of hydrogen, and readily gives it up again when 
heated to 200° C. in vacuo. A pyrophoric form (spontaneously 
inflammable in the air) is obtained by reducing the oxide at 250^ 
C. The compact and polished metal is not affected by air or 
water, and only undergoes superficial oxidation when heated to 
redness in air. The red hot metal reacts with steam, liberating 
hydrogen and forming the oxide. The metal dissolves in dilute 
acids, evolving hydrogen, but concentrated nitric acid renders 
it “passive.’* AUulies, either fused or in aqueous solution, are 
without action. Cobalt combines directly with the halogens, 
forming the anhydrous blue chloride, CoCli, the green bromide, 
C'oBri, and the black iodide, Colt. The anhydrous fluoride, 
CoFt, is rose coloured. 

Carbonyls*— Like nickel and iron, and some other metals, 
cobalt combines with carbon monoxide, forming carbonyls. These 
compounds are noteworthy because of their unusual formulas 
and properties. Under a pressure of 40 to $0 atmospheres, at 
150° C., ihe metal unites with carbon monoxide to form the 
tetracarbonyl, [Co(CO)43i orange crystals. At 60® C. and at- 
niospheric pressure, this compound is converted to the black 
tricarbonyl, tCo(CO)t]t, with loss of carbon monoxide. The 
volaUle derivaUve, H[Co(CO)4], has also been reported. All of 
these compounds are highly toxic. 

Oxides*.— Cobalt forms three stable oxides, CoO, CoiOa, and 
Co304(CoO.Cof03) ; all arc grayish black. The first two arc also 
known in the hydrated form, Co(OH)i, pink, and Co(QH)i, black. 
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Cobaltous oxide, CoO, forms many stable salts, but is not a 
strongly basic oxide. Solutions of its soluble salts are acidic, owing 
to hydrolysis of the cobaltous ion, Co'^*^ . Cobaltic oxide, Co 20 a, 
is reduced to the cobaltous state by hydrochloric acid; only com- 
plex derivatives are stable. Cos 04 crystallizes in octahedra. Its 
structure, of the spinel type, closely resembles that of magnetite, 
Fes 04 , and it is best represented by the formula Co* +* [Co +*04]. 
A higher oxide, CoO*, is said to be formed by the action of hy- 
pochlorites and other powerful oxidants on cobaltous salts. A 
few of its derivatives have been reported but all of them are 
unstable. 

Cobaltous Salta — ^The cobaltous ion, Co**, is red or pink in 
dilute solution. As indicated above, hydrolysis of the ion, 
Co+ + -f 2 H*C)?±Co(OH)*- 1-2H'»-, causes an acidic reaction m 
solutions of soluble salts. Hydrated salts are red. The chloride, 
CoClt.6H20, the nitrate, Co(N03)2.6H20, the sulphate, C0SO4.7- 
H2O, and the acetate, Co(CH3.COO)2.4H20 are commonly manu- 
factured. Anhydrous salts, such as the carbonate, are generally 
pink. The hydrated salts assume an intense blue colour when 
dehydrated by heating, a property utilized in making “sympathetic 
inks.” The sulphate is an exception, the anhydrous form being 
violet. Many double chlorides, nitrates and sulphates have been 
prepared. The sulphate forms double sulphates of the Mohr salt 
class, M2'S04, M"S04.6H20, in which M' may be ammonium, 
NH4, K, Rb or Cs, and M^^ may be Fe, Co, Ni, Mn, Cr, etc. 
Double nitrates of the type, 3Co(N03)2.3La(N03)8.24H20, have 
been used in separations of the rare earths. Cobaltous salts 
combine with ammonia, pyridine and other organic bases to form 
complex salts, for example, the hexammine, [Co.(NH2)6]Cl2, but 
these compounds are usually less stable than the corresponding 
derivatives of trivalent cobalt. 

Cobaltic Compounds. — ^The green fluoride, C0F3, and the 
blue sulphate, Co2(S04)8.i8H20, made by electrolytic oxidation, 
are the best known simple cobaltic salts. It is noteworthy that 
the sulphate forms alums, K2S04 .Co 2(S04)8.24H20, which crystal- 
lize in deep blue octrahedra. The alums are stable in dry air. 

Ammincs. — ^When a solution of a cobaltous salt is treated with 
an excess of ammonia, with or without the addition of ammonium 
salts, aerated or oxidized by other agents, and then made acid, 
depending on conditions, the yellow hexammine cobaltichloride, 
[Co(NH 8 ) 6 ]Cla (luteo chloride), the red aquopentammine cobal- 
tichloride, [Co(NH8)ftHzOJCl3 (roseo chloride), or the purple 
chlorojDentammine cobaltichloride, [Co(NH8)5Cl]Cl2 (purpureo 
chloride), are obtained. These compounds were discovered by 
F. A Genth in 1847 and described in detail, together with related 
salts, in a monograph, “The Ammonia-Cobalt Bases,” by F. A. 
Genth and Wolcott Gibbs, published by the Smithsonian Institu- 
tion in Washington in 1856. By suitable variations in the proce- 
dure outlined above, the ammonia may be replaced by equivalents 
of ethylenediamine and other organic bases, and the chlorine 
by many other negative radicals. Hundreds of beautifully crys- 
tallized and highly coloured compounds have been produced, of 
which a few additional examples are: dichlorotetrammine cobal- 
tichloride, [Co(NHi}4 C1 i]C1 , obtained in green (praseo) and 
violet (viol^) isomeric forms, dinitrotetrammine cobaltinitrate, 
[Co(NHs) 4(N02)8]N08, occuring as brown (flavo) and yeUow 
(croceo) isomers, trinitrotriammine cobalt, [Co(NH 8)8<N02)8], 
a nonelectrolyte (forming no ions in solution), and ammonium 
tetranitrodiammine cobaltiate, NH4[Co.(NOi)4(NH8)f'J, known 
as Erdmann’s salt. A study of these compounds enabled Alfred 
Werner of Zurich, during the period 1893-1918, to formulate the 
well-known co-ordination theory, which has proved to be a 
powerful tool for dealing with many classes of inorganic com- 
pounds. He pointed out that in all of the cobaltammines, six 
molecules or radicals, or their equivalents are attached directly 
to, or “co-ordinated” with the central cobalt atom, forming a unit, 
now often called a Werner complex. This unit may exist as an ion 
in solution. The co-ordination number of cobalt is said to be 
six. He further showed that the resulting molecule is not planar 
but three-dimensional: the cobalt atom being at the centre of 
an octahedron, with its valencies directed to the six comers, where 
the co-ordinated groups are located. The validity of this con- 
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ception was established, experimentally, by chemical reactions 
involving structural isomers, and finally by the preparation of 
optically active co-ordination compounds of cobalt. Examination 
of many co-ordination compounds by X-rays has fully confirmed 
these views, so that the octahedron is as firmly established for 
inorganic compounds, where the co-ordination number is six, as 
is the tetrahedron in the chemistry of carbon. (See Co-ordina- 
tion Compounds.) 

Analytical: — Detection, — The characteristic dry test for co- 
balt is the intense blue colour imparted to the borax bead by small 
quantities of salts or other compounds. In the regular course of 
qualitative analysis, cobalt and nickel are precipitated together 
as sulphides by ammonium sulphide. They may be separated by 
the cyanide method, which consists in dissolving the mixed sul- 
phides in aqua regia, removing the excess of acid, and adding 
an excess of potassium cyanide to the neutral solution. The com- 
plex cyanides, K4[Co(CN)6l and K2[N:(CN)4], are formed, and 
on boiling their solution, the former is oxidized to the very stable 
cobalticyanide, K3[Co(CN)e], leaving the nickel cyanide un- 
changed. Sodium hypobromite, NaBrO, is then added, precipi- 
tating black hydrated nickelic oxide, and leaving the cobalt in 
solution. The filtrate from the insoluble nickelic oxide may be 
evai)orated to dryness, and the residue tested for cobalt in the 
borax bead. 

Estimation, — In compounds containing no nonvolatile con- 
stituent, cobalt may be determined accurately and rapidly by 
evaporation with a few drops of concentrated sulphuric acid, and 
weighing as the violet anhydrous sulphate, C0SO4. Cobalt may 
also be estimated by electrolytic deposition on a platinum dish 
from an acid solution containing ammonium sulphate. 

The quantitative separation of cobalt from nickel and certain 
other metals is best effected by precipitation with a-nitroso-/? - 
naphthol from acid solution. The bulky, purplish red precipitate, 



is ignited to CosOi, and weighed as such, or the oxide may be re- 
duced by hydrogen to metal. 

An accurate and rapid colourimetric method for the deter- 
mination of cobalt in dilute solution (0.015 S- C0SO4 per i litre) 
is based on the formation of a soluble red complex with nitroso- 
R-salt, 

NO 

/V^OH 

SOiNaV^/S^SCWa 

Small amounts of nickel and iron do not interfere. 

Bibliography. — H. J. Emeleus and J. S. Anderson, Modem Aspects 
of Inorganic Chemistry (1958) ; W. M. Latimer and J. H. Hildebrand, 
Reference Book of Inorganic Chemistry (1941) ; J. W. Mcllor, A Com- 
prehensive Treatise on Inorganic and Theoretical Chemistry, vol. xiv 
(1935) ; J* N. Friend, Text-book of Inorganic Chemistry, vol. ix, part i 
(1926). (T. P. Me.) 

COBALTITE, a mineral with the composition CoAsS, cobalt 
sulpharsenide. It is found as granular to compact masses, and 
frequently as beautifully developed crystals, which have the same 
symmetry as the isomor{)hous mineral pyrite, being cubic with 
parallel hemihedrism. The usual form is a pentagonal-dodecahe- 
dron with faces of the cube and octahedron. The colour is silver- 
white with a reddish tinge, and the lustre brilliant and metallic, 
hence the old name cobalt-glance. The brilliant crystals from 
Tunaberg in Sodermanland, Sweden, and from Skutterud near 
Drammen in Norway are well known in mineral collections. Crys- 
tals have also been found at Khetri in Rajputana, and under the 
name sehta the mineral is used by Indian jewellers for producing 
a blue enamel on gold and silver ornaments. 

COBAN, a city of Guatemala, Central America, capital of the 
department of Alta Verapac and the northern centre of the coffee 
trade. Population (1950) 7,91 7 * Cobin is Z05 mi. north of 


Guatemala City, although overland connections (motor to £1 
Rancho, thence by rail) are rather poor. Principal commercial 
outlet of the district is via the Polochic river. Lake Izabal and 
the Rfo Dulce to the Caribbean port of Livingston. Besides b eing 
a rich area in the production of coffee, there are numerous plan- 
tations of tea, cacao, vanilla, etc., surrounding the city. 

COBB, HOWELL (1815-1868), American political leader, 
was bom at Cherry Hill, Ga., on ^pt. 7, 1815. He graduated 
from Franklin college (ITniversity of Georgia) in 1834, and in 
1836 was admitted to the bar. From 1837 to 1840 he was solici- 
tor-general for the western circuit of his State. In 1843-51 and 
in 1855-57 a member of the national House of Represent-, 

atives, becoming Democratic leader in that body in 1847, and 
serving as speaker in 1849-51. From 1851 to 1853 he was gov- 
ernor of his State; and from 1857 to i860 he was secretary of 
the Treasury in President Buchanan’s cabinet. In 1861 he was 
appointed colonel of a regiment and two years later was made 
a major-general in the Confederate army. He sided with Presi- 
dent Jackson on the question of nullification; was an efficient 
supporter of President Polk’s administration during the Mexican 
War; and was an ardent advocate of slavery extension into the 
Territories, but when the Compromise of 1850 had been agreed 
upon he became its staunch supporter as a Union Democrat, and 
on that issue was elected governor of Georgia by a large majority. 
In i860, however, he ceased to be a Unionist, and became a leader 
of the secession movement He died in New York city on Oct. 9, 
1868. 

See W. B. Phelps (ed.), *‘The Correspondence of Robert Toombs, 
Alexander H. Stephens and Howell Cobb,” Am, Hist. Assoc., Annual 
Report, vol. ii. (1911). 

COBB, IRVIN SHREWSBURY (1876-1944), U.S. author 
and journalist, was born in Paducah, Ky., on June 23, 1876. He 
left school at an early age to begin his career in journalism as a 
reporter and cartoonist for the local newspapers. He was manag- 
ing editor of a newspaper, the Paducah Daily News, at the age 
of 19. 

In 1904 he became a writer and editor for the New York Eve- 
ning Sun, and from 1905 to 1911 was staff writer for Joseph Pulit- 
zer’s New York Evening World and New York Sunday World, 
He rapidly became widely known as a writer with humorous and 
ironical insight. 

Cobb wrote for national magazines, lectured throughout the 
United States, and acted in motion pictures. He also wrote many 
books and plays, both serious and humorous. He died March 10, 
1944. 

COBBE, FRANCES POWER (1822-1904), British social 
writer and author, was bom in Dublin on Dec. 4, 1822. Her 
first book, The Theory of Intuitive Morals, was published anony- 
mously. In 1858 she began social work among the girls and boys 
of Bristol. She carried out various special investigations on vivi- 
section, of which she was all her life a violent opponent, on des- 
titution, and on reparation orders and divorce. She was a strong 
suffragist. From time to time she conducted services in Unitarian 
chapels. 

She published about 30 separate works, among which may be 
mentioned: Essay on Intuitive Morals (1855), Pursuits of Women 
(1863), Hours of Work and Play (1867), Dawning Lights (1868), 
Darwinism and Morals (1872), The Hopes of the Human Race 
(1874), The Duties of Women (z88z), her own Life (2 voL, 
1894), and The Scientific Spirit of the Age (1888). 

COBBETT, WILLIAM (1763-1835), English author, jour- 
nalist and Radical, is one of the most representative figures in 
English literature, and his life and writings embody the history 
of the common people between the revolutions of die eighteenth 
century and the dawn of the Victorian era. He was bom at 
Famham, Surrey, on March 9, 1763 (not 1766, as he himself 
wrongly stated). His father was a small farmer; and his grand- 
father had been a day-labourer. As a boy, he worked in the fields, 
but, at 14, began his adventures by running away from home and 
getting work in Kew Gardens. He returned home after a while; 
but, at 19, after an unsuccessful attempt to join the Navy during 
a visit to Portsmouth, again left Famham and, going to London 
on a sudden impulse, found employment as a solidtor’s clerk. 
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Soon sickening of this occi^ation, he went down to Chatham, 
meaning to enlist in the Marmes, but found himself in a line regi- 
ment instead. After a year at the depot, during which he read 
hard and discursively and taught himself grammar and writing, 
he was drafted, as corporal, to Nova Scotia, where his regiment 
was stationed. Soon, however, he was shifted to Fredericton, New 
Brunswick, where he remained till 1791, rising rapidly to the posi- 
tion of regimental sergeant-major. This position made him con- 
scious of the systematic fraud and peculation which went on in 
the regiment — ^as indeed throughout the service — and he set to 
work to collect evidence against the principal offenders. At 
length, in 1791, his regiment was ordered home; and he at once 
procured his discharge, with excellent testimonials. Having done 
this, he immediately set about bringing the defaulters to book, 
and demanded a court-martial of the officers against whom he 
had collected evidence. This was at length granted; but Cobbett 
was unable to secure the discharge of his essential witness, or to 
get the regimental books impounded for safekeeping. In despair 
of getting the case fairly heard, he failed to appear at the court- 
martial, and fled to France in March 1792. He had married Ann 
Reid, to whom he had become engaged some years before in 
New Brunswick, while he was awaiting the court-martial proceed- 
ings; and she joined him in France. He remained there until 
the late summer of 1792 when, seeing the outbreak of war to be 
imminent, he took .ship for America. There, first at Wilmington 
and later at Philadelphia, he supported himself by teaching Eng- 
lish to the French ^tnigrds, who were reaching the United States 
in large numbers. 

So far Cobbett had written little. In the army, he had com- 
posed a grammar for the use of private soldiers ; but this was not 
published. He had also almost certainly a hand in a pamphlet 
exposing army abuses, published in 1793 under the title of Tke 
Soldier’s Friend, But in 1794 occurred an incident which really 
embarked him on his long career as a political writer. Joseph 
Priestley, the great Unitarian Radical, came in that year to settle 
in the United States, and numerous addresses of welcome were 
presented to him by American Radical societies. These aroused 
Cobbett ’s strong pugnacious instincts; and he entered the lists 
as a pamphleteer with his Observations on Dr, Priestley's Emi- 
gration (1794)- From that date until his return to England in 
1800, he was the most vehement and violent writer on the British 
side in the United States, producing a series of tirades against the 
I'rench Revolution and all its works, and against all Americans 
who ventured to give it, or any sort of Radicalism, even the 
mildest support. A Bone to Gnaw for the Democrats, A Kick 
for a Bite, The Scare-Crow, The Cannibal's Progress (an account 
of the horror of the French Revolution), and a scurrilous Life 
of Tom Paine, are among these early pamphlets. They are all 
unmeasured in violence, and often outrageous, but always lively, 
readable and written in really virile and forthright English. Cob- 
hett’s style was almost as good in his first unpracticed writings as 
in the best of his more famous later work. Pre-eminent among 
these early pamphlets is his autobiographical Life and Adventures 
of Peter Porcupine (the highly apposite name under which he 
had chosen to write) in which he defended himself against those 
who abused him by an account of his upbrin^ng and early career. 
This pamphlet is one of the best of all his writings. He also 
supplemented his pamphleteering with a regular newspaper, Por- 
cupine's Gazette. 

Cobbett was soon in trouble with the law. He libelled Dr. 
Rush, doctor and well-known Democratic politician, accusing him 
of killing George Washington with his special “bleeding treat- 
ment.” This brought a heavy fine, and he then wrote scurrilous 
')omphlets about McKean, the judge who had tried the case, and 
A’as Rush’s political ally. Before long he made the United States 
00 hot to hold him, and in 1800 he gave up the contest and re- 
urned to England, where his writings, regularly republished, had 
ilrcady made him well known. He was greeted with enthusiasm 
a powerful recruit to jingo journalism. He met Pitt at dinner, 
t^d was offered the editorship and ownership of one of the lead* 
'IK Government newspapers. He refused the offer, as he bad 
Ircady refuted Government payment for his services in America, 
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and attempted instead to start a daily newspaper of his own, 
The Porcupine, This speedily failed; but in 1802, with help from 
Dr. Laurence and William Windham, who was for some years his 
chief political supporter, he started the weekly Political Register, 
which he thereafter edited, and for the most |)art wrote, regularly 
until his death in 1835. 

The Political Register, with which Cobbett’s name was always 
from 1802 chiefly associated, began its career as an extreme anti- 
Jacobin journal. It strongly opposed Addington and the Peace 
of Amiens, and called loudly for a renewal of the war with 
France. But after Pitt’s return to power and the renewal of the 
war, Cobbett slipped gradually into opposition, and found him- 
self in alliance with Windham and with Fox, the latter of whom 
he had hitherto vehemently denounced. In 1806, in the Ministry 
of All the Talents, his friends came to power; but Cobbett soon 
fell into opposition to them also. He was by this time denouncing 
the “Pitt system” as the root of all evil, and attacking in par- 
ticular the methods of pursuing the war, the multiplication of 
pensions and sinecures, and the dangerous growth of the National 
Debt. When the Ministry of All the Talents broke up in 1807, 
he was already definitely a Radical, at war equally with Whig 
and Tory, and beginning to cry out for peace and parliamentary 
reform as well as for “economical reform.” 

So far, Cobbett was merely an outstanding political journalist, 
whose writings, however trenchant, had given little indication of 
his peculiar quality as a democratic leader. But from about 1805 
a new tone begins to appear in his work. From 1800 to 1805 be 
had lived in London; but in the latter year he bought a sub- 
stantial farm at Botley, near Southampton, and spent most of his 
time in the country. The change opened his eyes to the great 
contrast between the countryside as he remembered it in his 
boyhood and as it had become under stress of war-time prices and 
enclosure. He realized for the first time the misery of the labour- 
ing classes, the effects of the Speenhamland system of poor relief, 
of the enclosure movement, of the great revolution in agrarian 
conditions that was then at its height. It roused his indignation 
— the indignation of one who was himself by nature and nurture 
a yeoman. It completed his conversion to Radicalism, which he 
expressed as the cause of the dispossessed and suffering labourers 
of rural England. 

Cobbett, the one articulate voice among the suffering people 
of the countryside, brought a new note into Radical agitation. 
At once, he became a power. But his power brought penalties. 
In 1809 there was a minor mutiny among the soldiers at Ely, 
over unfair deductions from pay. The mutiny was suppressed, 
and the ringleaders were flogged under the eyes of German mer- 
cenaries. Cobbett wrote, denouncing the floggings, and was prose- 
cuted for sedition. A fine of £1,000, two years in Newgate gaol, 
bail in £3,000 and the finding of two sureties at £1,000 each, were 
his punishment. 

From Newgate, under the lax prison discipline of the time, 
Cobbett continued to edit the Register, and wrote his famous 
Paper against Gold, in which he denounced the war-time inflation 
of the currency, and the financial policy of Pitt and his successors. 
His imprisonment, however, brought 1 ^ financial ruin. He went 
bankrupt. His farm at Botley was sold; and most of his valuable 
properties passed out of his hands. The Register he barely saved. 
Three great publishing enterprises on which he was engaged had 
to be sold — ^the State Trials (known as Howell's, from the editor 
whom Cobbett employed), the Parliamentary History of England, 
and the Parliamentary Debates, which were bought by his printer, 
Hansard, and thereafter bore the latter's name. All these were 
originated by Cobbett, though the actual editorship, under his 
control, had been mainly left to others. 

When Cobbett emerged from prison in x8i3, he appeared to 
be ruined. But he had still the Register, and the ending of the 
war, in 18x5, brought him his chance. Prices fell, indeed; but the 
cessation of war demand and the prostration of Europe after the 
long struggle led to widespread unemployment and distress. In 
the industrial districts, unrest grew; and the farmers, pressed 
down by hi|^ taxation, were also in a condition of active discon- 
tent like Government had no plans for dealing with the criria; 
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and Cobbett with his demands for parliamentary reform and a 
reduction of the heavy interest on the National Debt, became the 
central figure in a nation-wide agitation. In 1816, he began the 
issue of a cheap unstamped Register (denounced as Cobbett’s 
‘‘two-penny trash”) addressed particularly to the journeymen and 
labourers of the Northern and Midland counties. He became 
suddenly the most influential leader of the working classes. But 
by this time the Government, alarmed at hunger-riots and move- 
ments of despair and discontent, was embarking on a campaign 
of repression which recalled Pitt’s measures in the years follow- 
ing the French Revolution. In 1817 Lord Sidmouth, the Home 
Secretary, passed his “Gagging Bills” and procured the suspen- 
sion of the Habeas Corpus Act. Widespread arrests of Radical 
leaders followed; and Cobbett, in order to avoid arrest, fled to 
the United States, where he remained until 1819. 

Settling down on a hired farm at North Hempstead, Long Is- 
land, Cobbett set himself to write. He sent the copy regularly for 
the Political Register, which continued to be published by his 
agents in England. But he also embarked on other literary work. 
To the respite which exile gave him from daily political preoccu- 
pations we owe the beginning of his great literary period. Hith- 
erto he had written much excellent journalism, but no important 
book. But between 1817 and 1819 he produced not only his 
Journal of a Yearns Residence in the United States of America, 
but also his famous Grammar of the English Language, which, 
despite its faults of scholarship, is still probably the best intro- 
duction to correct virile English for the working-class student. 
In America, too, he projected certain others of the important 
books which he produced, from this time onwards, with profuse 
mental vigour. 

Although the repression was by no means over — ^indeed, the 
“Six Acts” were not passed until after his return — Cobbett came 
back to England late in 1819, and assumed his place as the out- 
standing leader of working-class radical agitation. From 1819 to 
1832 his history is, in one aspect, the history of the agitation for 
parliamentary reform. But he found scope for other activities 
as well, above all for his well-known Rural Rides through the 
southern half of England. His accounts of these appeared in the 
Register between 1820 and 1830, in which year they were first 
published in book form. 

Rural Rides, certainly Cobbett’s best widely read book except 
the Grammar, are difficult to describe. They are, in part, a plain 
account of what he saw in the English countryside — of good 
farming and of bad, of rotten boroughs and the country houses 
of bankers, stock-jobbers and successful army contractors, and 
above all of the misery and starvation of the common people. 
But they are far more than this. They abound in digressions, in 
racy snatches of autobiography, in topical political tirades, and 
everywhere in abundant outflowings of Cobbett’s own forceful 
and aj)pealing personality. Though they were composed in haste 
and sent off to the Register without chance of revision, they were 
astonishingly well written. Rural Rides are Cobbett at his best, 
showing more sides of the man than appeared in any other of his 
works. 

But Rural Rides, and the ceaseless “rustic harangues” which 
accompanied them, did not, even with the added burden of con- 
ducting the Register and actively guiding a large section of the 
reform movement, at all exhaust Cobbett’s energies. Books, and 
mostly good books, flowed from him — Cottage Economy and the 
Sermons in 1822, The History of the Protestant Reformation in 
England (questionable history this, but vigorous writing) in 
1824-26, The Woodlands in 1825, Advice to Young Men (next to 
Rural Rides his best book) and The English Gardener in 1829, 
and a host of others. Moreover, in i820"2i he whole-heartedly 
espoused the cause of Queen Caroline against the king, acted as 
one of her regular advisers before the famous trial, and wrote 
ceaselessly on her behalf. He even composed a number of her 
own letters and messages concerned with the case. And in his 
hands the defence of the Queen became also a means of rallying 
the forces of the Reformers. 

Meanwhile, in i8ao, he bad rid himself by bankruptcy of some 
of his finAfiriftl worties, and had settled dovm to rebuild his shat- 


tered fortunes by means of his pen. Botley had been given up, 
and for awhile he had no land. But soon he developed a flourish- 
ing seed-farm in Kensington, and began to deal also in American 
trees, and in a variety of imported seeds and plants. Especially be 
urged the cultivation of maize (“Cobbett’s com”), of the locust 
tree, and of Swedish turnips, as well as the introduction of the 
straw-plait manufacture from home-grown grasses. His seed- 
farm and his agricultural writings brought him a large following 
among the farming classes. 

In 1830, with the fall of Wellington and the end of the long 
period of Tory ascendancy, the reform agitation came to a head. 
The Whigs, under Lord Gray, assumed office, and reform became 
the one political question of the day. Immediately upon this 
change followed the hunger movement of the rural labourers in 
the southern and eastern counties, known as “the last labourer's 
revolt.” The opponents of the movement sought to trace these 
troubles to Cobbett’s influence, and the Whig Government, anx- 
ious to prove its respect for property and to reassure the prop- 
ertied classes as the subject of reform, prosecuted him. Refusing 
to employ counsel, Cobbett defended himself in a masterly speech, 
which thoroughly turned the tables on his opponents. The jury 
disagreed, and no further attempt was made to molest him. The 
revolt, however, was savagely repressed. 

At length, in 1832, the Reform Act became law. Cobbett, 
though he had no love for the Whigs, had urged the worker^ to 
support it, on the ground that no more liberal measure stood 2iny 
chance of immediate success. At the election which followed he 
was elected M.P. for Oldham, as the colleague of John Fieldcn, 
the Radical manufacturer. He had stood at Manchester also, hut 
withdrew on learning of his success at Oldham. 

This was not Cobbett’s first parliamentary contest. He had 
stood unsuccessfully for Coventry in 1820 and for Preston in 
1826. Indeed, for many years he had been seeking to force his 
way into parliament. At sixty-eight years of age, he found him- 
self a member, as strongly in opposition to the reformed parlia- 
ment of 1832 as he could have been to the unreformed (larlia- 
ments of earlier years. His two and a half years of parliamentary 
life he passed as the leader of a tiny group of extreme radicals, 
supported sometimes by O’Connell and his Irish, but always 
fighting for forlorn hopes. Es})ecially, he put up an unavailing 
struggle against the “new poor law” of 1834, his last weeks 
of life were spent in the endeavour to run a campaign against the 
act when it had been passed into law. 

It is usually said that Cobbett was not a success as a parlia- 
mentarian. He could hardly have been so, for he accepted none 
of the rules of the game. He remained to the end the leader of 
an essentially extra-parliamentary crusade. But already his health 
was failing. He had been always an indefatigable worker, rising 
very early and doing a good part of a day’s labour before other 
men were astir. Now severe colds and coughs began to trouble 
him; but he insisted on adding assiduous attention to his parlia- 
mentary duties to his other multifarious activities. In 1835 his 
health gave way under the strain, and, on June iS, he died of an 
attack of influenza. His sons attempted for a few months to 
carry on the Register; but it was nothing without his vigorous 
editorials, and was speedily discontinued. 

Cobbett was survived by his wife and by seven children. Anne, 
the eldest (1795-1877), wrote The English Househeeper and other 
works. Both she and the two other daughters, Eleanor and Susan, 
remained unmarried. The three eldest sons all went to the bar. 
William (1798-1878) wrote The Law of Turnpikes and othtf 
legal works, and edited the Register for a while after his father’s 
death. John Morgan (1800-1877) wrote several books, stood un- 
successfully for Oldham in 1835, and successfully, as an Inde- 
pendent, in 1852. He held the seat till 1865, and again, as a Con- 
servative, from 1872 to 1877. He married John Fielden’s daugh- 
ter in 1851. James Paul (1803-1881) wrote A Ride in Prancey 
Journal of a Tour in Italy, etc., and stood for Bury as a Radical 
in 1837. Richard Baverstock Brown, the youngest son (1814^ 
1875) became a solicitor in Manchester, and was active there m 
the Chartist movement. 

Cobbett’s character has been variously estimated. He ^vas 
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always extremely pugnacious, and made many enemies. But he 
made also many firm friends. His pugnacity, which led him to 
quarrel, almost as much with allies as opponents, was purely 
political. Carlyle called him **the pattern John Bull of his cen- 
tury”; his fellow M. P., Buckingham, said that he had “a ruddy 
countenance, a small laughing eye, and the figure of a respectable 
English farmer.” Hazlitt, who liked his books, also said he looked 
like a farmer. Cobbett was, indeed, despite his appeal to the 
workers of the factory districts, always at heart a countryman, 
with an unconquerable instinct for the land and the men of the 
land. He was intensely English, and, in his way, intensely patri- 
otic; and it was this patriotism that roused him to the defence 
of his fellow-countr3anen, trodden under by the oppressions of 
war and the t\wn revolutions in agriculture and industry whose 
devastating social effects he watched from phase to phase. He 
was that rarest of literap^ jIMxlents — an articulate peasant. His 
prose is astonishingly quick in its movement, and yet solid as a 
lump of earth. His clods of abuse and denunciation stick to-day. 
He had a marvellous facility for nicknames, and for the ridicule 
that hurts. But above all his prose depends for its success on the 
personal quality that pervades it. It is spoken rather than writ- 
ten down; and in it the man lives. Rural Rides and Advice to 
Young Men will be read as long as English is read at all. Cobbett 
has often been called an egoist, and he was; but his egoism— 'bis 
capacity to make himself express the aspirations of a whole suf- 
fering class — ^is at the very root of his appeal. 

Bibliogkaphy. — ^M ost of Cobhctt*s important writings have been 
mentioned above. Besides a host of pamphlets, his other books include 
Porcupine* s Works (selections from his early American writings, in xa 
vols., 1801) ; A Collection of Facts and Observations relative to the 
Peace with Bonaparte (1801) ; Letters to Addington, in the Fatal 
F.ffccts of the Peace with Bonaparte (1802) ; Letters to Lord Hawkes^ 
bury, on the Peace (1802) ; The Political Proteus (an attack on R. B. 
Sheridan, 1804) ; Letters on the Late War between the United Stales 
and Great Britain (1815) ; The Pride of Britannia Humbled (New 
York, 181s); Paper against Gold (18x5); The American Gardener 
(1821); Collective Commentaries (1822); French Grammar (1824); 
The Poor Man*s Friend (1826) ; A Treatise on CobbetPs Com (1828) ; 
The Emigrants* Guide (1829) ; History of the Regency and Reign of 
George IV, (1830) ; Lectures on the French and Belgian Revolutions 
(1830) ; Spelling Booh (1831) ; Tour in Scotland (continuing Rural 
Rides, 1832) ; Manchester Lectures (1832) ; Geographical Dictionary 
(1832) ; French and English Dictionary (1835) ; Four Letters to the 
Hon, John Stuart Wortley (1834) ; Life of Andrew Jackson (1834) ; 
Lectures on the Political State of Ireland (1834) ! Legacy to Labourers 
(1835); Legacy to Parsons (1835); Legacy to Peel, (1836). Six 
volumes of selections from the Register, under the title, CobbeiPs 
Political Works, were published in 1835-36. 

Of the lives, the most recent is by G. D. H. Cole (1934)* There are 
other lives by Huish (1836), E. Smith (1878), E. I. Carlyle (im)i 
and Lewis Melville (1913). (G. D. H. C.) 

COBBOLD, THOMAS SPENCER (1828-1886), English 
man of science, was bom at Ipswich in 1828, a son of the Rev. 
Richard Cobbold (1797-1877), the author of the History of Mar- 
garet Catchpole. From 1868 he acted as Swiney lecturer on 
geology at the British Museum until 1873, when he became pro- 
fessor of botany at the Royal Veterinary college, afterwards ^ng 
a chair of helminthology which was specially created for him at 
that institution. Bfe died in London on March so, 1886. His 
si)ecial subject was helminthology, particularly the worms parasitic 
in man and animals. His numerous writings include Entogoa 
(1S64); Tapeworms (1866); Parasites (1879); Human Parasites 
(1882); and Parasites of Meat and Prepared Flesh Food (1884). 

COBDEN, RICHARD (1804-1865), English statesman and 
economist, was bom at Dunford Farm, near Midburst, Sussex, the 
son of a maW farmer, who died when Richard was a child. TTicre 
were ix children, who were befriended by relatives. Richard 
was sent to one of the bad private boarding schools of those days, 
in Yorkshire, and fn 1819 became a clerk in his unde’s ware- 
house in Old Change, London. After serving in the warehouse 
he began to travel for the firm. In 1828 he jomed with two 
friends in setting up business as calico merchants. Three years 
later the firm acquired a factory at Sabden, Lancs., and began to 
^0 thdr own calico-printing. This was the beginmng of a bud- 
n<'ss career which brought Cobden an independent fortune and per- 
mitted him in later years to devote himself, untrammelled by 
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financial difficulties, to his life work for greater freedom of trade. 
He remedied his lack of education by a course of serious study 
and by travd in the United States (June-Aug. X835) and in the 
Near East (1836-37), in Ckrmany (1838) and dsewhere, making 
full use of his opportunities of studying the economic and finan- 
dal systems of the countries he visited. At this time he published 
two pamphlets which show that the broad lines of his ideas on 
ford^ policy were already matured. These are England, Ireland 
and America (1835), by “a Manchester Merchant,” in which he 
maintained that England had no interest in defending Turkey 
against Russia; and Russia (1836), in which he attacks the doc- 
trine of the balance of power. 

In October 1838 a group of seven Manchester merchants met 
to form an association to promote a movement for the abolition 
of the corn laws (9.V.). This became the nucleus of a national 
assodation, the Anti-Corn-Law league. From the begiiming Cob- 
den was the moving spirit in the league. Though other great 
names were associated with it, Cohden’s was the directing mind. 
He bad already met John Bright in connection with a campaign 
for providing education for the mass of the people, and had drawn 
him into politics. Bright’s doquence moved thousands in the 
meetings organized by the league, but Cobden’s counsds carried 
more weight among statesmen. Throughout the whole of this 
campaign Cobden linked up the question of free trade with that 
of peace and disarmament ; he regarded liberty of commerce as a 
key to international solidarity. He entered the House of Com- 
mons for Stockport at the general election of 1841. Parliament 
met in August, and Sir Rol^rt Peel moved a vote of censure on 
the Whig Government, which was carried on Aug. 28. The new 
administration proposed a modification of the com law which 
altered the sliding scale of 1828 and reduced the duty. Villiers’ 
annual motion for repeal was defeated. Cobden presented his case 
against the com law in bis first speech in the House during the 
debate on the address. His sincerity and his precise knowledge of 
the question in hand made a stron^ impression. He proved a 
redoubtable opponent of Peel’s financial policy, and persistently 
opposed the reintroduction of income tax. 

Cobden desired the minimum of interference in trade and in- 
dustry. When Graham’s Factory Bill was brought forward in 
1844 he accepted the regulation of child labour but he protested 
against any “interference with the freedom of adult labour.” He 
was less extreme than Bright in his individualism, but had no use 
for the early reformers of the terrible factory system of the day, 
because he would not accept the principle of (Government inter- 
vention. On the other hand he ardently supported measures for 
the improvement of education, and supported Peel’s proposal to 
augment the grant to the Irish Roman Catholic college at May- 
nooth, on the ground that the priests were the instructori of iht 
people and should themselves be thoroughly educaiea. 

Meanwhile Cobden worked incessantly for the Anti-Com-Law 
league, speaking all over the country, and, with increasing force 
in the House of Commons itself. His most powerful speech was 
perhaps that made in the House on March 13, 1845, when Peel, 
who was expected to reply, is said to have crumpled up his paper 
and notes and said to Sidney Herbert, “You may answer this, for 
I cannot.” Some members of the Peel (Jovemment bad realised 
at the time of Peel’s first budget that the next change in the com 
laws must be their total repeal. The prospect of famine in Ire- 
land at the end of the year made the diaxige inevitable. On Dec. 5 
Peel resigned. Lord John Russell, invited to form a cabinet, asked 
Cobden to take office, but he declined on the ground that his mis- 
sion lay outside the House on the public iriatform. On the 20th 
Peel resumed office. For the course of the events in the session 
of 1846 see Peel, Stk Robert. It is sufficient here to say that 
Peel’s famous resolutions included a modified riiding s^e of 
duties for three years, and that after Feb. x, 1849, oats, barley and 
wheat should be admitted at a nominal duty of a shilling. The 
bill embodying this resolution was passed by the House of Lords 
on June 25, 1846. Four days later Peel resigned, not without a 
tribute to Cobden. *The name,” he said, “which ought to be, and 
will be, associated with the success of these measures, is not mine, 
or that of the noble lord (Russell), but the name of one who, 
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actinia I believe from pure and disinterested motives, has, with 
untiring energy, made appeals to our reason, and has enforced 
those appeals with an eloquence the more to be admired because 
it was unaffected and unadorned: the name which ought to be 
associated with the success of these measures is the name of 
Richard Cobden.” 

'I'hc seven years’ struggle for repeal left Cobden a ruined man, 
for he had been compelled to neglect his own business. A sub- 
scription was raised for him to enable him to meet his obligations. 
With part of the amount provided he bought his birthplace, the 
farmhouse of Dunford, which was thenceforward his home. He 
spent 14 months abroad (Aug. i846<^3ct. 1847), visiting the chief 
countries of Europe and urging on the many public men by whom 
he was received the necessity of greater freedom of trade. He 
returned more than ever opposed to a policy of intervention in any 
shape or form in the political situation of Europe. He now turned 
to work for the promotion of peace and the reduction of arma- 
ments, the logical complement of free trade, and became a for- 
midable opponent of Palmerston’s general foreign policy. In the 
parliament elected in 1847 he sat for the West Riding of York- 
shire. In that parliament he brought forward two imfxirtant 
motions: one in favour of international arbitration (June 12, 
1840), the other the mutual reduction of armaments (1851). He 
associated himself with the peace movement, at that time de- 
rided, and helped to organize a series of international congresses 
for the promotion of peace at Brussels, Paris, Frankfurt, Lon- 
don, Manchester and Edinburgh between 1848 and 1851. The 
panic which took po.ssession of a large section of Englishmen in 
1851 on the foundation of the Second Empire in France put his 
principles to the test. By his resolute campaign against the scare- 
mongers in his pamphlet /ypa and iStsj, in Three Letters (1853), 
Cobden sacrificed the popularity he had won as the man who gave 
cheap food to the fieople. With Bright he withstood the torrent of 
popular sentiment in favour of war against Russia during the 
period before the Crimean War. He maintained strongly that 
the future of the Turkish provinces in Europe lay with the Chris- 
tian populations and that England should be on their side and 
not on the side of the Turk. On Feb. 26, 1857, over the “Arrow” 
incident (Oct. 1856) in China, when Canton was bombarded on 
the ground that the Chinese had unlawfully boarded a ship of that 
name, Cobden brought in a motion condemning the action of Sir 
John Bowring in this matter, which was carried and led Palm- 
erston to dissolve parliament. Cobden’s peace policy had de- 
stroyed his electoral prospects. He was defeated at Huddersfield, 
and retired to his house in Sussex for the time; he then made a 
second visit to America. 

On his return (June 29, 1859) he found he had been returned 
unopposed by Rochdale to the new parliament and that the 
Whigs were once more united under Palmerston, who asked him 
to join his cabinet as president of the board of trade. This 
offer, generous from a man of whose policy he had been the 
stoutest opponent, was declined on the ground that consistency 
forbade it. Neveitheless Cobden was the organizer of one impor- 
tant achievement of the new ministry, the conclusion of the com- 
mercial treaty with France of i860. He first discussed the feasi- 
bility of such a proposal with Gladstone and then with Palmerston and 
RusmII ; from the two latter he received tepid encouragement, but was 
offered the assistance of the Paris embassy. He pro(>osed to go to 
France to interview Napoleon 111 , and, in fact, spent a year (Oct. 1859- 
Nov. i860) in laborious and at first unofficial negotiations (he only re- 
ceived definite official powers in Jan. t86o) for a mutual reduction of 
tariffs in the interest of Increased trade between France and England. 
His work for the conclusion of tliis commercial treaty is proof, if any 
were needed, that Cobden was not a merely negative advocate of a 
laissez-faire policy, but a practical and constructive statesman. 

The last of the greater issues of policy in which Cobden was involved 
was the American Civil War. He had been a regular correspondent of 
Charles Sumner’s since 1851, and though hb hatred of war made him 
say frankly that he would not have gone to war for emancipation, he 
did, alter some hesitation, declare for the North, and J. A. Hobson, 
writing of this correspondence, asserts that he “did more than any other 
Englishman, save Bright, to correct the mbtakes of fact and judgment 
which confused the issue in thb country (Great Britian) at the outset, 
and to give sound counsel upon the sharp concrete cases which more 
than once brought us near to the breaking-point with Uie Federal Gov- 
ernment.” 


Cobden died on April 2, i865i in London after a journey which he 
had insisted on taking in order to be present at a discussion on a s^eme 
of Canadian fortification. 

His dbtnist of government at home and hb limited belief in democ- 
racy were coupled with a firm bcUef in the good sense and worth of 
the middle classes. Starting from the belief that it was impossible to 
regulate wages by national considerations alone in industries competing 
in a world market, he regarded trade unionbm as an unjustifiable use of 
monopoly. He was a child of the industrial revolution, and he believed 
that the removal of restrictions on the free play of self-interest would 
bring to everyone hb due share of the profits of industry. He opposed 
factory legislation for thb reason, except in the case of children, for 
whom he rcalbed that freedom of contract was in fact freedom of 
coercion. Nevertheless in hb later years his confidence in the beneficial 
resuU.s of middle-class domination began to be shaken, and the man 
who had written in 1843 (in a letter to F. W. Cobden) that trade unions 
were “founded upon principles of brutal tyranny and monopoly” wrote 
to William Hargreave in 1861, “Have they (the working people) no 
Spartacus among them to lead a revolt of the sbvc class against their 
political tormentors? ... It b certain that so long as five millions of 
men are silent under their disabilities it b quite impossible for a few 
middle class members of parliament to give them liberty.” But he was 
still thinking of the political rather than the industrial machine. 

Cobdenbm and what b called the Manchester school have fallen into 
some disrepute for variou.s reasons, and in the criticisms launched on 
the school there b some danger of losing sight of the great services that 
Cobden rendered. Hb views on domestic and foreign policy were 
closely linked together. Hb experience convinced him that government 
intervention in the affairs of foreign countries was nearly always bad ; 
he believed in the minimum of government at home and the minimimi 
of intervention abroad. The subsequent controversy, still unsetB^, 
was whether a too “spirited” or a too “passive” foreign policy would 
lead to the worse results. In the matter of international freedom of 
trade he was too optimistic. He believed that other countries would 
follow the English logic. He did not foresee the almost universal 
strength of economic nationalbm, the enormous change in the whole 
structure of the economic world since brought about by gigantic foreign 
investments, with the development of new countries by the wealthier 
nations; he did not foresee the international operation of capital. But 
in hb advocacy^ of arbitration, dbaxmament and peace he was far in 
advance of hb lime, and his ideals, apart from questions oi practical 
application in circumstances as then exbting, are justified by enlightened 
opinion today. 

See hb Speeches, cd. by John Bright and J. E. Thorold Rogers 
(1870) ; PoUikal Writings of Richard Cobden, with introduction by 
Sir L. Mallet (1878) ; W. Bagehot, Biographical Studies (1881) ; John 
Morley, Ufe of Richard Cobden (1882); J. A. Hobson, Richard 
Cobden (1918), which contains Cobden’s letters to Sumner, taken 
from the Sumner-Cobden correspondence preserved at Harvard. 

COBERGHER, WENSEL (i5.*>7/6w 634), Flemish 
painter and architect, was bom in Antwerp and died in Brussels. 
A prominent master of Flemish Baroque, he received his educa- 
tion as a painter in the workshop of Maarten de Vos and travelled 
in France and in Italy. He painted altarpieces for churches in 
Italy and in Belgium, but his pictures are far less important than 
his few surviving buildings. Of these the most famous is the 
church of Notre Dame de Montaigu (Flemish Scherpenheuvel), 
near Antwerp (1609). Of his other buildings the church of St. 
Augustine at Antwerp (1615) and the town hall at Ath are out- 
standing examples of Flemish Baroque. From 1605 until his 
death Cobergher was architect to the archduke Albert and the 
infanta Isabella, governors of the Spanish Netherlands. He wrote 
also on archaeology. 

See J. H. Plantenga, V Architecture reUgieuse de Vancien duchi de 
Brabant au ijme skcle (The Hague, 1936) ; P. Parent, L* Architecture 
des Pays-Bas miridionaux aux i6me, lyme et iSme sticks (Brussels, 
1936). (A. Nh.) 

COBET, CAREL GABRIEL (1813-1889), Dutch classical 
scholar, was bom at Paris on Nov. 28, 1813. After travelling in 
Italy to study Greek manuscripts, he was professor at Leyden 
(1846-84). He died on Oct. 26, 1889. Cobet’s special weapon as 
a critic was his consummate knowledge of palaeography, com- 
bined with rare acumen and wide knowledge of classical literature. 

Hb works include: Prosopographia Xenophontea (1836); Observe- 
tiones criticae in Platonis comici reUguias (1840) ; De Arte interpre- 
tandi Crammatices et Critices Fundamentis innixa (1846), hb inau- 
gural address at Leyden; Commentationes Philologicae (Z850-5O; 
Variae Lectiones (1854) ! ^ovae Lectiones (i8c8) ; Miscellanea Critica 
(1876) ; CdUectanea Critica (187B) ; observations of Dionysius Hali- 
carnassensb (1877) ; professorial discourses (1852*60) ; and editions of 
Diogenes Laertius (1850), Philostratus mfl (1859), speeches 

of Hypereides (iSsS-77) and Lysias (1863). He was the editor ol 
Mnemosyne. 

See an appreciative obituary notice by W. G. Rutherford In the 
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Clashed Revkw, Dec. 1889; Sandye Hbt. Class. Sehd. (1908) UL 082. 

COBH, a seaport, watering place and naval station of Co. 
Cork, Ire., on the south side of Great Island, on a hill above Cork 
harbour; formerly called Queenstown. Pop. (1951) 5,711. Until 
the end of the x8th century, Cove of Cork Was a small fishing 
village. Its prominence is due to the fact that it became a 
military and naval centre and port of embarkation for troops. 
The quays are exposed to the south and south-east winds. The 
depth at the harbour entrance is 41 ft. (low-water) while in the 
river it is 29 ft. at high tides and 26 ft. at low tides. Vessels 
of 27 It. draught have discharged at Cork deep-water quays lying 
afloat at all states of the tide. There is a large dockyard and 
victualling station at HaulbowUne. 

COBHAM, a village of Kent, England, 4 mi. W. of Rochester. 
Population of civil parish 933. The church (Early English and 
later restored) is rich in ancient brasses (1320-1529), comm^o- 
rating thirteen members of the Brooke and Cobham families. 
Qobham college, containing 20 almshouses, after the dissolution 
took the place of a college for priests, founded by Sir John de 
Cobham in the 14th century. Cobham hall is mainly Elizabethan. 
The Cobham family was established here before the reign of 
King John. In 1313 Henry de Cobham was created Baron Cob- 
ham. In 1603 Henry Brooke, Lord Cobham, was attainted for par- 
ticipation in the Raleigh conspiracy, and died in prison in 1618. 
The attainder was reversed in 1916 and Dr. Gervase Alexander 
was summoned to parliament as Lord Cobham. There are, how- 
ever, two Lords Cobham, for during the attainder of the barony 
Sir Richard Temple was created Baron and Viscount Cobham in 
1718. Cobham hall was granted to Lodowick Stewart, duke of Len- 
nox, and came by descent and marriage to the earls of Darnley. 

COBIA or CRAB-EATER (Rachycentron canadus), a very 
voracious game-flsh, cosmopolitan in warm seas, the only genus 
of the family Rachycentridae which, according to G. A. Bouienger, 
is allied with the mackerel-like Ashes. The Ash is slender and 
somewhat pike-like, reaching a length of Ave feet. The head is 
flattened and the lower jaw projecting. The tail is strong and 
forked, the upper lobe slightly the longer. The soft dorsal An is 
long and low; in advance of it about eight low, isolated spines 
constitute the spinous dorsal. The anal is almost as long as the 
dorsal. This Ash is dark olive green above, shading into lighter 
brownish-green and silvery. On the sides two distinct dark stripes 
parallel each other, one from tip of upper jaw to tail; the other 
starting at the origin of the pectoral An. {See Fishes.) 

COBLENZ or Koblenz, a city and fortress of Germany, in 
the Rhineland Palatinate, 57 mi. S.E. from Cologne by rail, situ- 
ated on the left bank of the Rhine at its confluence with the 
Moselle, whence its ancient name Confiuentes, of which Coblebz is 
a corruption. Pop. (1950) 66,444. 

The town was one of the military posts establi Aed by Drusus 
about 9 B.C. Later it was frequently the residence of the Frankish 
kings, and in 860 and 922 was the scene of ecclesiastical synods. 
In 1018 the city, after receiving a charter, was given by the 
emperor Henry II. to the archbishop of Trier (Trives), and it 
remained in the possession of the archbishop-electors till the close 
of the 1 8th century. In 1249-54 it was surrounded with new walls 
and it was partly to overawe the turbulent townsmen that suc- 
cessive archbishops built and strengthened the fortress of Ehren- 
breitstein (q.v.) that dominates the city. As a member of the 
league of the RJsenish cities which took its rise in the 13th century, 
Coblenz attamed to great prosperity. In 1344 the Moselle was 
spanned by a GotMc freestone bridge of 14 arches. The town 
suffered greatly, however, in the wars of the x7th, x8th and X9th 
centuries. In x688 the French bombarded the Altstadt, destroying 
the old merchants’ hall (Kaufhaus), which was restored in 1725. 
In 1786 the elector of Trier, Clement Wenceslaus of Saxony, took 
up his residence in the town, and a few years later it became one 
of the principal rendezvous of the French imijgris. In 1794 
Coblenz was taken by the Revolutionary army and, after the 
peace of Luniville, it was made the chief town of the Rhine and 
Moselle department (1798). In 28x4 it was occupied by the 
Russians; by the congress of Vienna it was assigned to Prussia, 
and in 1822 it was made the seat of government of the Rhine 


province. 

The city, down to 1890, conasted of the Altstadt (old dty) 
and the Neustadt (new city), or Klemenstadt. The old city was 
triangular , in sluqie, two sides being bounded by the Rhine and 
Moselle and the tUrd by a line of fortiAcations. Here is the 
church of St. Castor, originally founded in 836 by Louis the 
Pious: the present Romanesque building was completed in 1208, 
the Gothic vaultiHl roof dating from 1498. In the old quarter, 
too, are the Liebfrauenkirche, a Ane church (nave X250, choir 
1404-3 x) with late Romanesque towers; the castle of the electors 
of Trier, erected in X280, which now contains the municipal pic- 
ture gallery; and the family bouse of the Metternichs, where 
Prince Mettemich, the Austrian statesman, was bom in X773. In 
the modem part of the town, the palace (Residenzschloss), built 
in I77d-X786 by Clement Wenceslaus, the last elector of Trier, 
contains some fine Gobelin tapestries. Coblenz is a principal 
seat of the Moselle and Rhenish wine trade. Its manufactures 
include pianos, paper, machinery, boats and barges, sugar, dyes 
and chexnicals. It is an important transit centre for the Rhine rail- 
ways and for the Rhine navigation. Immediately outside the 
former walls lies the central railway station, in wUch is effected 
a junction of the Colognc-Mainz railway wi^ the strategical line 
Metz-Berlin. 

Coblenz was bombed by the Allies in 19x7 and 19x8. After the 
Axmistice the town and bridgehead were occupied by Allied troops 
under the Treaty of Versailles, the town forming the second zone 
to be evacuated after 10 years. (5e6 Rhineland.) 

Coblenz was the seat of the Rhineland High Commission, and 
was occupied first by American troops and from 1923 to 1926 
by French troops. In October 1923 Separatists proclaimed a 
Rhineland republic but in Feb. 1924 this movement collapsed. 

Because of its importance as a r^way centre, Coblenz was 
bombed by the Briti^ in World War IL 

C0B0UR6, the capital of Northumberland county, Ont., 
Can., on Lake Ontario and the Canfidian National and Canadian 
Pacific railways, 70 mi. E.N.E. of Toronto. Pop. (1951) 7 » 470 - 
It has a large, safe harbour and steamboat connections with St. 
Lawrence and Lake Ontario ports. It is a centre for a rich dairy 
and fruit area; contains car works, foundries and carpet and 
woollen factories; and is a summer resort, especially for Ameri- 
cans. Victoria university, formerly situated there, was moved to 
Toronto in i8go. 

COBRA» the name applied to the poisonous elapid snakes of 
the genera Hemachates, and Opkiopkagus, wUch have the 
power of dilating the neck laterally to form a broad disc or 
‘hood.” The dilatation is brought about by the raising and push- 
ing forward of the long anterior ribs, the elastic skin , being 
stretched taut over this framework. This type of hood is in 
marked contrast to the vertical expansion of the neck of many 
snakes boomslang and mamba), which is caused by the in- 
flation of the windpipe. In all species, however, erection of the 
hood only occurs when the animal is anno>'ed or disturbed. 

The genus Naja, the cobras proper, containing about ten sp^ 
cies, ranges from the Cape throughout Africa, Arabia and India 
to southern China, the Philippine Islands and the Malay archi- 
pelago; Eemachates, the spy slang of the Boers, with a single 
spedes, is confined to South Africa; OphiophaguSy the king cobra, 
ranges from Burma through the l^t Indes. These snakes are 
proteroglyiflious, i,e., with fixed poison fangs on the front o{ the 
t^iper jaw, and the bite of all the species is extremely dangerous. 
Accurate statistics of snake-bite mortality cannot be obtained, 
but it seems fairly certain that the common Indian cobra (Naja 
nafa) is re^nsible for several thousand deaths annually. 

As in all proteroglyphous snakes, the venom acts directly on 
the nervous system and so is much more rapid in its action than 
that of the viperine and opisthoglyphous snakes, the toxicity of 
which is chiefly because of the power of destroying the blood 
corpuscles. In the past, despite a multitude of so-called cures and 
a widespread belief in the efficacy of “snake stones,” no really 
effective treatment was available except immediate excision of 
the site of the bite; now efficient “antivenines” are produced from 
the blood sera of animals that have been immunized hF regulated 
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doses of venom. These antivenines, however, must be adminis- 
tered hypodermically. The dose is large and, to be effective for 
the bites of proteroglyphous snakes, must be given immediately, 
conditions not easily obtained in most of the regions which cobras 
inhabit. Danger to man is further enhanced by the fact that the 
prevalence of rats and mice frequently attracts cobras to the 
vicinity of villages and houses where they are more likely to 

come into contact with man. In 
India also, cobras are often re- 
garded with so much supersti- 
tious reverence that no attempt 
is made to kill them. 

The best known species is the 
common Indian cobra (Naja 
naja)y which may reach a length 
of about 5^ ft. and which ex- 
hibits great variation in colour; 
typically it is yellowish to dark 
brown with a black and white 
spectacle-shaped marking on the 
hood, but all gradations between this form and specimens without 
any trace of such a mark are known. The king cobra or hama- 
dryad {Ophiophagus hannah) is another oriental species; it is 
rarer than the common cobra, larger, reaching a len^h of 12 ft. 
or more, and feeds chiefly on other snakes. Like all the cobras it 
lays egp. It exercises some parental care; a definite nest of dried 
leaves is made and the parents remain in the vicinity of the nest 
until the eggs are hatched. There may be some care of the nest 
in the common cobra. In Africa there are several species, Uie 
hooded or Eg^^tian cobra {Naja haje) and the black-necked 
cobra (Naja nigricoUis) being the most widely distributed. The 
latter species is able to spit its venom, like the spitting cobra or 
spy slang (Hemackates haemachaetes), which is closely allied 
to the true cobras and is notorious for its habit of “spitting” 
venom when annoyed. The mechanism of this “spitting” appears 
to be that by compression of the poison-glands the venom is 
forced out through the fangs to a distance of several feet and if 
it strikes an enemy in the eyes intense irritation is set up that 
results in temporary, and sometimes permanent blindness. In the 
accomplished venom spitters, the opening near the end of the 
fang faces directly forward, while in the cobras that spit only 
occasionally, like the common cobra, this condition is incipient. 

(D. M. S. W.; X.) 

COBURG, a town in Germany, in the Land of Bavaria, on 
the left bank of the Itz, 40 mi. S.S.E. of Gotha. Pop. (1950) 
44,929. Coburg, first mentioned in a record of 1207, was of con- 
siderable importance in the 15th and 16th centuries, and owed its 
existence to the castle and to its position on the great trade route 
from Niimberg via Bamberg to the north. In 1245 the castle be- 
came the seat of the elder branch of the counts of Henneberg 
(Coburg-Schmalkalden). The countships passed to Otto V. of 
Brandenburg, whose grandson sold them to Henry VIII. of 
Henneberg. The castle, town and countship then passed by mar- 
riage into the possession of the Saxon house of Wettin. In the 
17th century the castle was strong enough to stand a three years’ 
siege (1632-35) during the Thirty Years’ War. In 1835 it became 
the residence of the dukes of Saxe-Coburg. The town contains 
many interesting buildings. The ducal palace, known as the Ehren- 
burg, originally erected on the site of a convent by Duke John 
Ernest in 1549, was renovated in 1698 and restored in 1816. It 
contains a decorated hall, the court church and a picture gallery. 
In the market square are the mediaeval Rathaus and the Govern- 
ment buildings. In the Schloss-platz is the Edinburgh palace, built 
in z88x. The educational establishments include a gymnasium, 
founded in 1604. The Zeughaus (armoury) contains the ducal 
libraxy and among other public buildings may be mentioned the 
Augustenstift, formerly the seat of the ministerial offices, and the 
Marshall (royal mews). The castle was completely restored in 
1835-38 and now contains a natural history museum. The most 
interesting room is that which was occupied by Luther in 1530. 
The chief manufactures are machinery, baskets, glass, colours and 
porcelain Iron-founding and saw-milling are also important, and 


there is trade in the cattle reared in the nd^bourhood. For the 
princes of the house of Coburg see Wettin; Saxe-Coburo-Gotha. 

COCA or CUCA (Eryihroxylon Coca), a plant of the family 
Erythroxylaceae, the leaves of which are used as a stimulant in 
western South America. It resembles a blackthorn bush, and 
grows to a height of 8 feet. The branches are straight and the 
lively green leaves are thin, opaque, oval, more or less tapering 
at the extremities. A marked characteristic of the leaf is an 
areolatcd portion bounded by two longitudinal curved lines one on 
each side of the midrib, and more conspicuous on the under face 
of the leaf. Good samples of the dried leaves are uncurled, deep 
green on the upper, and grey-green on the lower surface, and have 
a strong tea-like odour; when chewed they produce a sense of 
warmth in the mouth, and have a pleasant, pungent taste. The 
flowers are small, and disposed in little clusters on short stalks; 
the corolla is composed of five yellowish-white petals, the anthers 
are heart-shaped, and the pistil consists of three carpels united to 
form a three-chambered ovary. The flowers are succeeded by red 
berries. The plants thrive best in hot, damp situations, such as 
the clearings of forests; but the leaves most preferred are obtained 
in drier localities, on the sides of hills. The leaves are considered 
ready for plucking when they break on being bent. The green 
leaves (matu) are spread in thin layers on coarse woollen cloths 
and dried in the sun; they are then packed in sacks, which, jn 
order to preserve the quality must be kept from damp. The coil^- 
position of different specimens of coca leaves is very inconstant. 
Besides the important alkaloid cocaine (9.V.) there are several 
other alkaloids. Coca leaves and preparations of them have no 
external action. Internally their action is similar to that of opium, 
though less narcotic. 

COCAmE, one of a series of “cocaines, ** alkaloids (q.v.) 
occurring in the leaves of coca (g.v.), a shrub indigenous to 
Bolivia and Peru, but now chiefly produced by cultivation in Java. 

Cocaine crystallizes from alcohol in colourless prisms, melting 
at 98^* C.; it has a specific rotation [czId— i5*8^> and it is readily 
soluble in ordinary solvents except water. It is generally used in 
medicine as the hydrochloride but sometimes as the base, dis- 
solved or suspended in oils or fats. It 3rields well-crystallized salts 
of which the hydrochloride, Ci7H2i04N,HCl, is the most important; 
this crystallizes from alcohol in short colourless prisms, melting 
at 200-202® C., and having a specific rotation [a] —67.5®. On 
hydrolysis with mineral acids or baryta, cocaine breaks up into 
ecgonme (tropine carboxylic acid), benzoic acid and methyl 
alcohol, so that cocaine is closely r^ted to atropine (g.v.). It 
was synthetized in 1923 by Willst&tter and Bode. 

All the “cocaines” are found to be derivatives of a simple 
base, eegonine, which contains both a hydroxyl (.OH) and a 
carboxyl (.COOH) group, the latter being esterified with methyl 
alcohol and the former with an acid group— benzoic acid in the 
case of cocaine, CnHuOiN, and cinnamic or truxillic acid in the 
other natural “cocaines.” In the process for the manufacture 
of cocaine the total alkaloids of Java coca leaves are hydrolysed 
to eegonine, which is converted by estmfication as described, 
so that most of the cocaine of commerce is a partially synthetic 
product 

Cocaine produces little or no action on the unbroken dun, but 
if it is injected subcutaneously, or applied to mucous mem- 
branes such as those of the mouth, eye or nose, anaesthesia of that 
area is produced so that slight operations can be carried out pain- 
lessly. A 5% or 10% solution is sufficient to abolish pain and 
touch, but stronger solutions are required to abolish sensations of 
heat and cold. 

If cocaine is swallowed its anaesthetic properties act on 
the mucous membrane of the stomach; the sensation of hunger 
is deadened and, therefore, persons taking the drug by mouth 
can go for a long period without feeling the want of food. The 
central nervous system is first stimulated and later depressed, 
the higher centres being affected first. Moderate doses increase 
the bodily and mental power and give a sense of c^raness and hap- 
piness; fatigue is abolished. Long, exhausting feats can be car- 
ried out under the greater bodily power produced, and the in- 
habitants of Peru chew the coca leaves for this reason. A single 
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large dose causes mental eiciteiiient, ddirium, ataxy, with head- 
ache and depression later. 

Therapeutically, cocaine is very largely used by oculists to pro- 
duce anaesthesia of the eye; it is also used to relieve pain locally 
in other parts such as the mouth, teeth, ear, larynx, etc. A co- 
caine spray is often used to spray the throats of sensitive persons 
before making a lar^mgeal examination. It is too toxic to be used 
for infiltration or spinal anaesthesia. 

It is practically never used for its stimulative effect. It is not 
a food. It is a dangerous drug and is habit forming. (See Dnuc 
Addiction; Novocain.) 

COCAhlA (CoQUAMiLLA, UcAYALi), South American Indians 
living on the Maranfin and lower Huallaga rivers, Peru, speaking 
a dialect of the Tupi-Guaranf stock. (J. H. Sd.) 

COCANADA (Rakinada), capital of East Godavari district, 
Andhra state, India, on the coast in the extreme northeast of the 
Godavari delta, about 300 mi. N.N.E. of Madras. Pop. (1951) 
99,952. Cocanada is the fourth port of southern India. The 
roadstead in Coringa bay is protected but shallow, so that steamers 
have to lie 7 mi. out, and the entrance to the canal, where the piers 
and wharves are situated, has to be constantly dredged. The town 
is connected by navigable channels with the canal system of the 
Godavari delta, and by a branch line with Samalkot on the South- 
ern railway. 

Cocanada’s chief exports are rice, cotton and oilseeds. The in- 
dustries include rice and oil mills, tile and saltworks and tobacco / 
manufacture. The town contains the Pithapur Raja’s college and 
the College of Engineering, both connected with Andhra univer- 
sity, Waltair. 

COCCEIUS, the latinized name of Johannes Koch (1603- 
1669), Dutch theologian, who was bom at Bremen on Aug. 9, 
7603. After studying at Hamburg and Franeker, where Sixtinus 
Amama was one of his teachers, he taught at Bremen and at 
Franeker and in 1650 succeeded F. Spanheim the elder as pro- 
fessor of theology at Leyden. He died there on Nov. 4, 1669. His 
chief services as an oriental scholar were in the department of 
Hebrew philology and exegesis. As one of the leading exponents 
of the covenant or federal theology, he spiritualized the Hebrew 
scriptures to such an extent that it was said that Cocceius found 
('hrist everywhere in the Old Testament and Hugo Grotius found 
him nowhere. 

He taught that before the Fall, as much as after it, the relation 
between God and man was a covenant. The first covenant was a 
C'ovenant of Works. For this was substituted, after the Fall, the 
(^ovenant of Grace, to fulfil which the coming of Jesus Christ was 
necessary. Cocceius held millenarian views, and was the founder 
of a school of theologians who were called after him Cocceians. 
His most distinguished pupil was the celebrated Campeius 
Vitringa. 

His most valuable work was his Lexicon et Commentarius Ser» 
moms Hebraici et Chddaki (Leyden, 1669), which has been fre- 
quently republished; his theology is fully expounded in his Summa 
Doctrmae de Foedere et Testamento Dei (1648). His collected 
works were published in 12 folio volumes (Amsterdam, 1673-75). 

Sett Herzog-Hauck, ReaUneyklopddie, 

COCCIDIA: see Protozoa. 

COCCULUS ENDICUS, the commercial name for the dried 
fruits of Anamiria cocculus (family Menispennaceae), a large 
climbing shrub, native to India. It contains a bitter poisonous 
principle, picrotoxin, used in small doses to control the ni^t 
sweats of tuberculosis. 

Cocetdus caroUnus, the Carolina moonseed of the same family, a 
trailing or climbing vine with broadly ovate, entire or lobed, decid- 
uous leaves, greenish-white flowers in axillary and terminal ra- 
cemes and red drupes occurs from Virginia and Kansas to Florida 
and Texas. 

COCHABAMBA, a central department of Bolivia, occupy- 
ing a series of fertile valleys on the eastern slope of the great 
Bolivian plateau, bounded on the north by the department of 
Beni, on the east by Santa Cruz, on the south by Chuquisaca 
and Potosi and on the west by Oruro and La Pas, Area, 2x479 
sq.mi,; pop. (1950) 490475* 


Cochabamba’s average devation is about 8,000 ft., and its mean 
monthly temperature ranges from 50** to 71^ F., making it one 
of the most agreeable climatic regions in South America. The 
rainfall is moderate (18 in. per year, coming almost entirely from 
November to March) and the seasons are marked by rainfall 
rather than by temperature. 

Cochabamba is essentially an agricultural department, although 
its mineral resources are good and include deposits of gold, silver, 
copper and tungsten. Its temperate climate favours the produc- 
tion of wheat, Indian com, barley and potatoes and most of the 
fruits and vegetables of the temperate zone. Coca, cacao, tobacco 
and most of the fruits and vegetables of the tropics are also pro- 
duced. 

Its forest products include rubber and cinchona. Lack of trans- 
portation facilities, however, has proved to be an obstacle to the 
development of any industry beyond local needs except those of 
cinchona and rubber. * 

The population is chiefly of the Indian and mestizo types, educa- 
tion is in a backward state, and there are few manufactuies other 
than those of the domestic stage, the natives making many articles 
of wearing apparel and daily use in their own homes. Rough 
highways and mule paths are the usual means of communication, 
but Cochabamba (city) is connected by rail with Oruro (127 mi.) 
and Anani (37 mi.) and by motor road with La Paz (285 mi.). 
The capital is Cochabamba (9.V.); other important towns are 
Punata, Tarata, Totora, Cliza and Sacaba. (J. W. Mw.) 

COCHABAMBA, a city of Bolivia, capital of the depart- 
ment of the same name and of the province of Cercado, situated 
on the Rocha, a small tributary of the Guapay river. Population 
(1950) 80,795, mostly Indians and mestizos. The city stands in 
a broad valley of the Bolivian plateau, 8,400 ft. above sea level, 
overshadowed by the snow-clad heights of Tunari, 127 mi. E.N.E. 
of Oruro, with which place it is connected by rail. The climate 
is mild and temperate and the surrounding country fertile and 
cultivated. The city is well supplied with foreign goods and 
enjoys a large part of the Amazon trade through some small river 
ports on tributaries of the Mamor6. It is also an important centre 
for air routes. A petroleum topping plant was completed in 1950, 
and the city is connected by pipeline (via Sucre) with the Camiri 
fields. 

Cochabamba was founded in the i6th century and for a time 
was called Oropeza. It took an active part in the war of inde- 
pendence, the women distinguishing themselves in an attack on 
the Spanish camp in 1815, and some of them being put to death 
in 18x8 by the Spanish forces. 

In 1874 the city was seized and partly destroyed by Migud 
Aguirre, but in general its isolated situation has been a protection 
against disorders. (J. W. Mw.) 

COCHEM, a town of Germany, in the Rhineland-Palatinate 
on the Moselle, 30 mi. S.W. of Coblenz by rail. Pop. (1933) 
5459. It is situated at the foot of a hill with a feudal cas^ 
dating from 1051. The principal trade is in wines. 

COCHEEY* r/OmS AJDOLPHE (1819*1900), Frendi 
statesman, was bom at Paris in 1819. After studying law he en- 
tered politics, and was on the staff of the ministry of justice after 
the revolution of Feb. 1848. From the coup d’etat of 1851 to 
May 1869 he devoted himself to journalism. Then, elected deputy 
by the dipartement of the Loiret, he joined the group of the left 
centre and was a supporter of the revolution of Sept. 4, 1870. His 
talent in finance won him a distinguished place in t^ chamber. 
From 1879 till 1885 he was minister of posts and telegraphs, and 
in Jan. x888 he was elected to the senate. He died in 1900 in 
Paris. 

His son, Georges Charles Paul (1855-19x4), also bom in 
Paris, was in his father’s department from 1879 till 1885, deputy 
from 1885, five times president of the Budget commission and 
minister of finance under (Felix) Jules MHine, premier from 
1896 to 1898. Georges Cochery was vice-president of the charn* 
ber, 1898*1902, and again finance minister in the cabinet of 
Aristide Briand, X909--10. He died in Paris in 1914. 

COCHIN^ DENTS MABIE PIERRE AUGUSTIN 

(xSsi-zpas), French public official, was bom at Paris in 1851. He 
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studied law, was dected to the chamber of deputies in 1893, 
gradually became one of the leaders and principal orators of the 
conservative party. 

He opposed the project of the income tax in 1894, the revision 
of the Dreyfus case in 1899 and the separation of the church and 
state in 1905. 

His published works included Le Monde extSrieur (1895); 
Contre Irs barbares (1899); and Ententes et ruptures (1905). 

COCHIN, a former princely state (area: 1,493 sq.mi.; pop. 
1 1941] 1,422,875) of southern India, which joined Travancore on 
July 1, 1949, to form the state of Travancore-Cochin (9.V.). Like 
Travancore, Cochin formed part of the ancient southern Indian 
kingdom of Kerala iq.v.'). The accounts of the Aryan coloniza- 
tion of this area, to be found in the Kerala Mahaimyam, are con- 
flicting. The Nambudri Brahmans appear to have cstabli.shed 
their supremacy over the indigenous tribes, but, because of inter- 
nal dissensions, the Perumals were invited to administer the coun- 
try. There is no definite historical evidence as to who they were 
or whence they came. Local Malabar chronicles as.sign Cheraman 
Perumal, the last of the Perumal rulers, to the gth century a.d. 

The period of Perumal rule is important as being the earliest 
})eriod in Kerala histoiy of which contemporaiy records, namely, 
the copperplate charters granted to the Jews and Christians, arc 
extant. The modern state of Cochin occupied the centre of 
Kerala, and Emakulam was the principal city. 

I’he name Cochin does not seem to have been used until the 
end of the 15th century. The oldest name of the state was Perum- 
padappu, for Cochin was that part of Kerala which came into the 
possession of the eldest son of Cheraman Perumars sister by 
Perumpadappu Nambudri, Because of this the rajahs of Cochin 
claim Perumal de.scent. 

The connection between Cochin and the western world is very 
ancient. According to one tradition St. Thomas the Aiwstlc first 
set foot in India at Malankara near Cranganur. Persecuted Jews 
also found a refuge there. The trade of the Malabar coast with 
the western world is more ancient still. (See E. H. Warmington, 
The Commerce Between the Roman Empire and India, Cam- 
bridge, New York, 1928). Little is known of the subsequent his- 
tory of Cochin until the advent of the Portuguese. In 1498 
Vasco da Gama reached the Malabar coast. At this time the 
cardinal factor in Malabari politics was the rivalry between the 
rajah of Cochin and the zamorin of Calicut. A knowledge of 
this, combined with the fact that the harbour of Cochin was 
greatly superior to that of Calicut as an anchorage, led the Portu- 
guese to side with the rajahs of Cochin in their wars with the 
zamorin of Calicut. By the end of the iflth century Portuguese 
influence had become firmly established in Cochin. With the de- 
cline of Portuguese power in Indian waters the Dutch captured 
Cochin in 1663 and held it for nearly a century. In the second 
half of the 18th century Cochin was menaced by the growing 
Moslem power of Mysore. In 1776 Hyder Ali invaded Cochin 
and forced the rajah to acknowledge his suzerainty and pay him 
tribute. 

In 1791 the rajah of Cochin entered into a subsidiary alliance 
with the English East India company, thus placing himself under 
English protection. In 1792, after the defeat of Tipu Sultan by 
Lord Cornwallis, the claims of Mysore over Cochin were trans- 
ferred to the English company. In 1808 the chief minister of 
Cochin entered into a conspiracy with the minister of Travancore 
to assassinate the resident and oust the British. The insurrection 
was easily suppressed, and in 1809 a fresh treaty was concluded 
which increased the tribute and strengthened British control over 
the state. 

In 1818 the financial obligations of Cochin were reduced to two 
lakhs of rupees. From this time the state greatly advanced in 
pros|)erity under successive rajahs. In 1862 the rajah received a 
sanad (charter) granting him the right of adoption on the failure 
of natural heirs. A series of long.standing disputes between Cochin 
and Travancore were settled by British arbitration in 1880. The 
Cochin state legislative council was inaugurated in 1925 and its 
powers enlarged in the years that followed. Public health, agricul- 
ture and cottage industries were transferred to the charge of an 


elected minister in 1938. An additional minister was appointed 
in 1946. 

Under Briti.sh paramountcy Cochin was controlled (from 1923) 
through the Madras states agency (Trivandrum residency). 

(C. C. D.) 

COCHIN (Kochchtband), a port on the Malabar coast of 
India, 580 mi. S. of Bombay and 125 mi. W. of Madura; situated 
politically in an enclave of Malabar district, Madras state, sur- 
rounded by the state of Travancore-Cochin. The contiguous town 
of Mattancheri (pop., 1951, 73,904) is in Travancore-Cochin. 
Cochin (pop., 1951, 29,881) is at the northern end of a tongue of 
land about 12 mi. long but in few places more than a mile wide, 
nearly isolated from the mainland by inlets and estuaries. These 
form the Cochin backwaters, shallow lagoons lying behind the 
beach line and below it.s level, which are broad navigable channels 
and lakes during the monsoon, but in many places not two feet 
deep in the hot weather. 

Cochin was the earliest European settlement in India, the first 
occupants being the Portuguese. Vasco da Gama founded a fac- 
tory in T502, and Alphonso d ’Albuquerque built a fort, the first 
Eiiroi)ean fort in India, in 1503. The British made a settlement in 
T634, but retired when the Dutch captured the town in 1663. Un- 
der the Dutch the town became a great trading centre. In 1795 
Cochin was captured from the Dutch by the British, and in 1896 
the fortifications and many buildings were blown up by order c\f 
the authorities. 

The construction of the modem harbour began in 1920. In this 
the British government collaborated with those of the then princely 
states of Cochin and Travancore. In June 1928 the first ocean- 
going steamer entered the harbour. The improvements made 
thereafter, and its geographical position, make Cochin an ideal dis- 
tributing centre. It is open for deep-water traffic in the worst 
monsoon. The Cochin Harbour railway is connected with the 
broad-gauge system of the Southern railway. The port adminis- 
tration was wholly taken over by the Indian government on Aug. 1, 
1936. 

COCHIN CHINA: see Indochina; Vietnam. 

COCHINEAL, a natural dyestuff used for the production of 
scarlet, crimson, orange and other tints, and for the preparation 
of lake and carmine. It consists of the females of Dactylopius 
coccus, an insect of the family Coccidae of the order Hemiplcra, 
which feeds upon various species of Cactaceae, especially nopal, 
Opuntia coccinellifera, a native of Mexico and Peru. 

The dye was introduced into Europe from Mexico, where it had 
been used long before the entrance of the Spaniards. Cochineal 
has almost entirely been replaced by aniline dyes. The male of 
the cochinal insect is half the size of the female, and, unlike it, is 
devoid of nutritive apparatus; it has long white wings and a body 
of a deep red colour, terminated by two diverging setae. The fe- 
male is wingless, and has a dark-brown plano-convex body; il i^ 
found in the proportion of 150-200 to i of the male insect. The 
dead body of the mother insect serves as a protection for the eggs 
until they are hatched. Cochineal is now^umished not only by 
Mexico and Peru, but also by Algiers and southern Spain. It is 
collected thrice in the seven months of the season. The insects 
are carefully brushed from the branches of the cactus into bags 
and are then killed by immersion in hot water, or by exposure to 
the sun, steam or the heat of an oven — ^much of the variety of ap- 
pearance in the commercial article being caused by the mode of \ 
treatment. 

The dried insect has the form of irregular, fluted and concave 
grains, of which about 70,000 go to a pound. The best crop is the 
first of the season, which consists of the unimpregnated females; 
the later crops include an admixture of young insects and skins, 
which contain proportionally little colouring matter. 

Cochineal owes its tinctorial power to the presence of a sub- 
stance termed cochinealin or carminic add, CasHsoOi.^ 
formula shown by Dimeoth in 1920), which may be prepared from 
the aqueous decoction of cochineal. Cochineal also contains a f^ 
and wax; cochineal wax or coccerin, C8(^o(^8iHsi08)2i ^ 

extracted by using benzene; the fat is a m3nri5tate 

C8H5(Cx4H2702)8. 
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COCHLAUS (Dobneck), JOHANN (1479-1553)* German 
humanist and controversialist, was bom at Wendelstein (near 
Nuremberg), whence the punning surname Cochlaus (spiral). 
In 1507 he graduated at Cologne and published under the name 
of Wendelstein his first piece, In muskam exhortatoHum. He then 
became a schoolmaster at Nuremberg. In 1 5 1 5 he was at Bologna, 
hearing (with dispist) Eck’s famous disputation against usury, 
and associating with Ulrich von Hutten and the humanists. He 
took his doctor’s degree at Ferrara (1517), and spent some time in 
Rome, where he was ordained priest. In 1520 he became dean 
of the Liebfrauenkirche at Frankfurt, where he first entered the 
lists as a controversiali.st against the party of Martin Luther, de- 
veloping that bitter hatred of the Reformation which animated his 
forceful but shallow ascription to the movement of the meanest 
motives, due to a quarrel between the Dominicans and Augustini- 
ans. Luther would not meet him in discussion at Mainz in 1521. 
He was present at the diets of Worms, Regensburg, Speyer and 
Augsburg. 

The peasants’ war drove him from Frankfurt; he obtained 
(1526) a canonry at Mainz; in 1529 he became secretary to 
Duke George of Saxony, at Dresden and Meissen. The death of 
his patron ( 1 539) compelled him to take flight. He became canon 
(Sept. 1 539) at Bre.slau, where he died on Jan. 10, 1552. 

His best known work is Commentaria de Actis et scripHs 
Luthcyis (1549; German ed. 1580 and 1582). His Kldne Schrif- 
ten were edited by J. Schweizer (1920). 

Sff M. Spahn, Johannes Cochlaus (1898). 

COCK, EDWARD (1805-1892), British surgeon, bom in 
1805, was a nephew of the surgeon Sir Astley Cooper (g.v.) and 
through him became at an early age a member of the staff of the 
Borough hospital in London. Cock worked in the dissecting room 
there for 13 years. 

He became in 1838 assistant surgeon at Guy’s hospital, where 
from T849 to 1871 he was surgeon and from 1871 consulting 
surgeon. He ro.se to be president of the College of Surgeons in 
1869. He was an excellent anatomist, a bold operator and has 
been called a clear and incisive writer. Although he was afflicted 
with a stutter, he frequently utilized it in lecturing with humorous 
effect and for emphasis. 

From 1843 to 1849 he was editor of Guy*s Hospital Reports, 
which contain many of his papers, particularly on stricture of the 
urethra, puncture of the bladder, injuries to the head and hernia. 
He has been credited with being the first English surgeon to per- 
form pharyngotomy with succe.ss and also as one of the first to 
.succeed in trephining for middle meningeal haemorrhage. The 
operation of opening the urethra through the perinaeum became 
known by his name. 

He died at Kingston, in 1892. 

COCKADE^ a knot of ribbons or a rosette worn as a badge, 
particularly in modem usage as part of the livery of servants. 
The cockade was at first the button and loop or clasp which 
'S ncked” up the side of an ordinary slouch hat. The word first 
ap|)ears in this sense in Rabelais in the phrase **bonnet i la co- 
qmrde*^ explained by Cotgrave (1611) as a ^’Spanish cap or fash- 
ion of bonnet used by sul^tantial men of yore . . . wome proudly 
or peartly on th’ one side.” The bunch of ribbons as a party 
badge developed from this button and loop. The Stuarts’ badge 
g Was a white rose, and the resulting white cockade figured in 
^ Jacobite songs. William Ill’s cockade was of yellow, and the 
house of Hanover introduced theirs of black, which in its spiked 
or circular form of leather came to be worn by the royal coachmen 
and grooms and the servants of all officials or members of the 
services. 


green and white, and so on, following usually the national colours. 
Originally the wearing of a cockade as a badge was restricted to 
soldiers. There is still a trace of the cockade as a badge in cer- 
tain military headgears in England and elsewhere. Otherwise it 
became entirely the mark of domestic service. 

See Genealogical Magazine, vol. i-iii (1897-99) ; Radnct, La Costume 
historique (1888). 

COCKAIGNE (Cockayne), LAND OF, an imaginary 
country, a mediaeval Utopia where life was a continual round of 
luxurious idleness. The origin of the Italian word cocagna has 
been much disputed. It seems safest to connect it, as do Grimm 
and Littr£, ultimately with Lat. coquere, through a word mean- 
ing ”cake,” the literal sense thus being “The Land of Cakes.” In 
Cockaigne the rivers were of wine, the houses were built of cake 
and barley sugar, the streets were paved with pastry and the 
shops supplied goods for nothing. Roast geese and fowls wan- 
dered al^ut inviting folks to eat them, and buttered larks M 
from ihc skies like manna. 

There is a 13th-century French fabliau, Cocaigne, which was 
possibly intended to ridicule the fable of the mythical Avalon, 
“the Island of the Blest.” The i3th-centUTy English poem The 
Land of Cockaygne is a satire on monastic life. The term has 
been humorously applied to London, and by the poet Boileau to 
the Paris of the rich. The word has been frequently confused with 
Cockney (g.v.). 

COCKATOO (Kakatoeinae), a group of parrots confined to 
the Australian region and characterized by a crest of feathers on 
the bead; this can be raised at will. They live in flocks in woods, 
feeding on fruit, seeds and insects. The note is harsh and their 
powers of vocal imitation limited. 

The well-known sulphur-crested cockatoo (Kakatoe galerita) 
inhabits Australia, where it does much damage to the newly sown 
grain. The white eggs, two in number, are deposited in hollow 
trees or fissures in rocks. It also ranges northeast to Aru, New 
Guinea and New Ireland. Leadbeater’s cockatoo (K. leadbealeri) 
inhabits South Australia, and its white plumage is tinged with rose, 
deepening to salmon-pink under the wings; the crest is scarlet. It 
is a very shy bird. 

The dark-plumaged funereal cockatoo or wyla (Calyptorhyn- 
chus funereus) is another Australian species. The smallest of the 
family is the cockateel (Nymphicus hoUandicus), which has a 
long pointed tail. There are 5 genera and 17 species of cockatoos, 
some with a number of subspecies recogniz^. 

COCKATRICE, a fabulous monster, the existence of which 
was firmly believed throughout ancient and mediaeval times. De- 
scriptions and figures of it appeared in the natural histor>' works 
of such writers as Pliny and Aldrovandus, those of the latter 
being publisflied as late as the beginning of the 17th century. 

Produced from a cock’s egg hatched by a serpent, it was believed 
to possess the most deadly powers, plants withering at its touch 
and men and animals dying, poisoned, by its look. 

The monster stood in awe, however, of the cock, the sound of 
whose crowing killed it. Consequently travellers were wont to 
take this bird with them in regions supposed to abound in cocka- 
trices. 

The wea.sei alone among mammals was unaffected by the glance 
of its evil eye, and attacked it at all times successfully; when 
wounded by the monster’s teeth, it found a ready remedy in rue— 
the only plant which the cockatrice could not wither. 

The term “cockatrice” is employed on four occasions in the 
English translation of the Bible, in ill of which it denotes nothing 
more than an exceedingly venomous reptile; it seems also to be 
synonymous with * basilisk,” the mythied king of serpents. 


At the outbreak of the French Revolution of 1789, cockades of COCKBURN, SIR ALEXANDER JAMES EDMUND, 
Rrten ribbon were adopted. These afterward gave place to the ioth Bart. (1802-1880), lord diief justice of England, bom 
tricolour cockade, which is said to have been a mixture of the tra- Dec. 24, 1802, of ancient Scottish stock, the son of Alexander, 
^tional colours of Paris (red and blue) with the white of the fourth son of Sir James Cockbura, 6th baronet. His father was 
Hourbons, the early revolutionists being still royalists. The British envoy extraordinary and minister plenipotentiary to the 
French army wore the tricolour cockade until the Restoration, state of Colombia, and married Yolande, daughter of the vicomte 
Fiich nation bad its cockade. Thus the Austrian was black and de Vignier. He was educated at Trinity Hall, Cambridge, of 
yt'Ilow, Bavarian light blue and white, Belgian black, yellow and which he was elected a fellow and afterward an honorary fellow. 
re(K French the tricolour, Prussian black and white, Russian He entered at the Middle Temfde in 1825 and was called to the 
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bar in 1829. He joined the western circuit, and for some time 
such practice as he was able to obtain lay at the Devon sessions. 
In 1832, however, the |)etitions following the first general election 
after the Reform bill gave him an opening. The decisions of the 
committees had not been reported since 1821, and with M. C. 
Rowe, another member of the western circuit, Cockbum under- 
took a new' series of reports. In 1833 he had his first parliamen- 
tary brief. 

In T847 decided to stand for parliament and was elected, 
without a contest. Liberal M.P. for Southampton. His speech 
in the house of commons on behalf of the government in the 
Don Pacifico dispute with Greece commended him to Lord John 
Russell, who appointed him solicitor general in 1850 and attor- 
ney general in 1851, a post which he held till the resignation of 
the ministry in Feb. 1852. During the short administration of 
Lord Derby, which followed, Sir Frederic Thesiger was attorney 
general and Cockbum was engaged against him in the case of 
R. V. Newman, on the prosecution of Achilli, a criminal infor- 
mation for libel against Cardinal Newman. The jury which tried 
the case under Lord Campbell found the defense of justification 
not T)roved except in one particular. The verdict was set aside 
and a new trial ordered, but none ever took place. In Dec. 1852, 
under Lord Aberdeen’s ministry, Cockbum became again attorney 
general, and so remained until 1856, taking part in many cele- 
brated trials, notably leading for the crown in the trial of Wil- 
liam Palmer, of Rugeley in Staffordshire, for poisoning. In 1854 
Cockbum was made recorder of Bri.stol. In 1856 he became chief 
justice of the common pleas. He inherited the baronetcy in 
1858. 

In 1859 I.«rd Campbell became chancellor, and Cockbum be- 
came chief justice of the queen’s bench, continuing as a judge 
for 24 years and dying in harness. On Saturday, Nov. 20, t88o, he 
presided over a court for the consideration of crown cases re- 
served; he w'alked home, and on that night he died of angina 
pectoris at his house in Hertford street. 

Sir Alexander Cockbum earned and deserved a high reputation 
as a judge. He was a man of brilliant cleverness and rapid in- 
tuition. He had been a great advocate at the bar, fluent and 
persuasive rather than learned; before he died he was considered 
a good lawyer, some assigning unquestioned improvement in this 
respect to his frequent association on tbe bench with Blackburn. 
He had notoriously little sympathy with the Judicature acts. 
Many were of the opinion that he was inclined to make up his 
mind prematurely on the cases before him. But he was beyond 
doubt always in intention, and generally in fact, scrupulously fair. 
It was thought that he went out of his way to arrange to try causes 
cilkbres himself. His successor, Lord Coleridge, writing in 1881 
to Lord Bramwell to make the offer that he should try the mur- 
derer I-efroy as a last judicial act before retiring, added, “Poor 
dear Cockbum would hardly have given you such a chance.” But 
Cockbum tried all cases which came before him, whether great 
or small, with the same thoroughness, courtesy and dignity, while 
he certainly gave great attention to the elaboration of his judg- 
ments and charges to juries. His summing up at the Tichbome 
trial at bar lasted 18 day.s. ^ 

The greatest public occasion on which Sir Alexander Cockbum 
acted, outside his usual judicial functions, was that of the “Ala- 
bama” arbitration, held at Geneva, Switz., in 1872, in which he 
represented the British government and dissented from the view 
taken by the majority of the arbitrators, without being able to 
convince them. 

He prepared, with C. F. Adams, the representative of the 
United States, the English translation of the award of the arbi- 
trators and publi.shed his reasons for dissenting in a vigorously 
worded document which did not meet with universal commen- 
dation. He admitted in substance the liability of England for the 
acts of the “Alabama,” but not on the grounds on which the 
decision of the majority was based, and he held England not 
liable in respect of the “Florida” and the “Shenandoah.” 

In personal appearance Sir Alexander Cockbum was of small 
stature, but great dignity of deportment. He was fond of yacht- 
ing and sport, and at the time of his death was engaged in writ- 


ing a series of articles cm the ‘History of the Qiase in the X9th 
Century.” 

He had a high sense of the duties of his profession, and his 
utterance upon the limitations of advocacy, in his speech at the 
banquet given in the Middle Temple hall for Berryer, the cele- 
brated French advocate, may be cdled the classical authority on 
the subject. Lord Brougham had spoken of “the first great duty 
of an advocate to reckon everything subordinate to the interests 
of his client.” But the lord chief justice, replying to the toast 
of “the judges of England,” said amid loud cheers from a dis- 
tinguished assembly of lawyers, “The arms which an advocate 
wields he ought to use as a warrior, not as an assassin. He ought 
to uphold the interests of his clients per fas, not per nefas. He 
ought to know how to reconcile the interests of his clients with 
the eternal interests of truth and justice” (the Times, Nov. 9, 
1864). 

Sir Alexander Cockbum was never married, and the baronetcy 
became extinct at his death. 

Bibijlography. — C. C. F. Grrville, The GreviUe Memoirs, ed. by IT. 
Reeve (1874-87) ; A. £. M. Ashley, Life of Palmetsion (1876) ; Justin 
McCarthy, History of Our Own Times (1881-1905); J. W. Croker, 
The Croker Papers, cd. by L. J. Jennings. 2nd ed. (1885) ; T. A. Nash, 
Life of Lord Westhury (t888); W. Ballantine, Experiences (i8qo).; 
B. C. Robinson, Bench and Bar (i8qi); Lord Russell of Killowen, 
“Reminiscences of Lord Chief Justice Coleridge,” North American 
Review (Sept. 1894) ; C. Fairfield, Life of Lord Branwell (1898); Ei: 
Manson, Builders of Our Law (1904). See also the Times (Nov. 22, 
1880) ; Law Journal, Law Times, Solicitors* Journal (Nov. 27, 1880) ; 
Law Mazazine, new series, vol. xv, p. 193 (1851). 

COCKBURN, ALICIA or Alison (1713-1794). Scottish 
poet, author of one of the most exquisite of Scottish ballads, the 
“Flowers of the Forest.” was the daughter of Robert Rutherford 
of Faimalee, Selkirkshire, and was born on Oct. 8, 1713, and died 
on Nov. 22, 1794. There are two versions of this song — the one 
by Mrs. Cockbum. the other by Jean Elliot (1727-1805) of Minto. 
Both were founded on the remains of an ancient Border ballad. 
Mrs. Cockbum’s — that beginning ‘T’ve seen the smiling of For- 
tune beguiling” — ^is said to have been written before her marriage 
to Patrick Cockbum of Ormiston in 1731, though not publi.shed 

till 1765* 

It was composed many years before Jean Elliot’s .sister verses, 
written in 1756, beginning, “I’ve heard them liltin’ at our ewe- 
milkin’.” Robert Chambers stated that the ballad was written on 
the occasion of a great commercial disaster which ruined the 
fortunes of some Selkirkshire lairds. Later biographers, however, 
held it probable that it was written on the departure to London of 
a certain John Aikman, between whom and Alison there appears to 
have been an early attachment. 

In 1731 she was married to Patrick Cockbum of Ormiston. 
After her marriage Mrs. Cockbum came to know the intellectual 
and aristocratic celebrities of the times. In 1745 she vented her 
Whiggism in a squib upon Prince Charlie and narrowly escaped 
being taken by the Highland guard as she was driving through 
Edinburgh in the family coach of the Keiths of Ravelston with 
the parody in her pocket. 

Mrs. Cockbum was an indefatigable letter writer and a com- 
poser of parodies, squibs, toasts and .so-called character sketches — 
then a favourite form of composition — like the other wits of the 
day. The “Flowers of the Forest,” however, was the only thing 
she wrote that came to be considered of great literary merit. 

At her house on Castle hill, and afterward in Crichton street, 
Mrs. Cockbum received Mackenzie, Robertson, Hume, Home. 
Monboddo, the Keiths of Ravelston, the Balcarres familyi Lady j 
Anne Barnard, the author of “Auld Robin Gray,” and others. As : 
a Rutherfurd she was a connection of Sir Walter Scott’s mother, 
and was her intimate friend. Scott, at six years old, is said to ^ 
have given as a reason for his liking for Mrs. Cockbum that she j 
was a “virtuoso like himself.” 

See her Letters and Memorials . . ., with notes by T. Craig Brown 

Sm GEORGE, Bart. (1772-1853). British 
admiral, second son of Sir James Cockbum, Bart., and uncle oi 
Lord Chief Justice Cockbum, entered the navy at the zjsfi of nine, 
though he did not go to sea until 1786. After serving on 
home station and in the East Indies and the Mediterranean. ne| 
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assisted, as captain of the **Minerve/’ at the blockade of Leghorn 
in 1796, and fought a gallant action with the Spanish frigate 
“Sabina,” which he took. He was present at the battle of Cape 
St. Vincent. In 1809, in command of the naval force on shore, 
he contributed greatly to the reduction of Martinique, and signed 
the capitulation by which that island was handed over to Great 
Britain. 

After service in the Scheldt and at the defense of Cadis he 
was sent in 1811 on an unsuccessful mission for the reconcili- 
ation of Spain and its American colonies. In 1813-14, as second 
in command to Sir }. B. Warren, he took part in the War of 1812, 
especially in the capture of Washington. In the autumn of 1815 
he carried out, in the “Northumberland,” the sentence of deporta- 
tion to St. Helena which has been passed upon Bonaparte. He 
was promoted admiral in 1837; he became senior naval lord in 
1841, and held office in that capacity till 1846. In 1851 he was 
made admiral of the fleet. 

Cockbum died on Aug. 19, 1853. 

COCKBURN, HENRY THOMAS (1779-1854), Scottish 
judge, with the style of Lord Cockbum, was bom in Edinburgh 
on Oct. 26, 1779. His father was a baron of the Scottish court 
of exchequer. 

He was educated at the high school and the University of Edin- 
burgh, and he was a member of the S|.ieculative society, to which 
Sir Walter Scott, Brougham and Jeffrey belonged. He entered 
the faculty of advocates in 1800 and attached himself, though 
his connections were Tory, to the Whig or Liberal party, whi^ 
then offered few prospects to ambitious men. On the accession 
of Earl Grey’s ministry in 1830 he became solicitor general for 
Scotland. In 1834 he was raised to the bench, and on taking his 
scat as a judge in the court of session he adopted the title of I^rd 
Cockbum. 

Cockbum’s forensic style was remarkable for its clearness, 
pathos and simplicity, and his conversational powers were un- 
rivalled among his contemporaries. In 1852 he published his 
biography of Lord Jeffrey, and the Memorials of His Time ap- 
peared posthumously in 1856 (new ed., with introduction by 1^ 
grandson, H. A. Cockbum, 1909). 

Cockbum died on April 26, 1854, at his mansion of Bonaly, 
near Edinburgh. 

COCKCHAFER (Melolontka melolontha), a common Euro- 
pean beetle whose larva is destructive to the roots of crops. The 
; white grub s|)ends several years in the soil before emerging as a 
. large l^ctle which feeds on the leaves of trees and may often be 
. seen flying in large numbers at dusk. 

{See Chafer; Coleoptera.) 

COCKCROFT, SIR JOHN DOUGLAS (1897- ), 

; British physicist and co-winner of the Nobel prize, was bom at 
Todmorden, Yorkshire, Eng., on May 27, 1897. He was educated 
v at Todmorden Secondary school, at Manchester university and at 
.i St. John’s college, Cambridge, of which he was a fellow from 1928 
to 1946 and an honorary fellow from 1947. 

At a meeting of the Royal society on April 28, 1932, Lord 
^!! Rutherford announced that two of his workers at the Cavendish 
laboratory, Cambridge— Cockcroft and E. T. S, Walton — “had 

I successfully disintegrated the nuclei of lithium and other light 
elements by protons entirely artiflcially generated by high energy 
potentials.” On Nov. 15, 1951, the Royal Swedish Academy of 
Sciences announced the award of the Nobel prize for physics 
jointly to Cockcroft and Walton for “their pioneer work on the 
transmuUtion of atomic nuclei by artificially accelerated atomic 
particles.” 

Cockcroft was Jacksonian professor of natural philosophy in 
Cambiijijge university, 1939-46; from 1941 to 1944, however, he 
served as chief superintendent, air defense research and develop- 
ment establishment, ministry of supply, ^d from 1944 to 1946 he 
^as director of the atomic energy division, National Research 
Council of Canada. In 1946 he became director of the atomic 
energy research establishment, ministry of supply, at Harwell, 
Kng. He was also chairman of the defense research policy com- 
niittee and scientific adviser, ministry of defense, from 1952 to 
1954, served as a member of the British Broadcasting corpo- 


ration’s Scientific Advisory committee, 1948-52. 

Cockcroft was elected a fellow of the Royal society in 2936, 
was knitted in 1948 and created knight commander of the Bath 
in Z953. 

COCKER, EDWARD (1631-2675), r^ted author of the 
famous Arithmetick, the popularity of which added a phrase 
(“according to Cocker”) to the list of English proverbialisms, was 
an English engraver who also taught writing and arithmetic. 

Samuel Pepys, in his Diary, makes very favourable mention of 
Cocker, who appears to have displayed great skill in his art. 

Cocker’s ArithmeUck, the 52nd edition of which appeared in 
2748 and which passed through about 222 editions in all, was not 
published during the lifetime of the rq)uted author, the first im- 
pression bearing the date of 1678. 

Augustus de Morgan in his Arithmetical Books (2847) adduced 
proofs that the work was a forgery of the editor and publisher 
John Hawkins. De Morgan condemns the Arithmetick as a diffuse 
compilation from older and better works and dates “a very great 
deterioration in elementary works on arithmetic” from the appear- 
ance of the book, which owed its celebrity far more to persistent 
puffing than to its merits. 

De Morgan added that “This same Edward Cocker must have 
had great reputation, since a bad book under his name pushed out 
the good ones.” 

Cocker’s writing manuals include Arfs Glory, or the Penman^s 
Treasure (2657); The Pen^s Transcendencie or Poire Writini^s 
Labyrinth (2657) ; and Pen *5 Triumph (2658). 

Other works are Cocker^s Morals or the Muses spring-garden, 
sententious disticks and poems fitted for all publick and private 
' grammar and writing-schools, for the scholars of the first to turn 
into Latin, and for those of the other to transcribe into all their 
various and curious hands (2685) and Cocker* 5 English Diction^ 
ary; interpreting the most refined and difficult Words in Divinity, 
Philosophy, Law, Physick, Mathematics, Husbandry, Mechanicks, 
&c. (2704). 

COCKERELL, CHARLES ROBERT (1788-2863), Brit- 
ish architect, was bom in London on April 28, 2 788. After study- 
ing under his father, Samuel Pepys Cockerell (2754-2827), he 
went abroad in 2810 and studied ^e great architectural remains 
of Greece, Italy and Asia Minor. At Aegina, Phigaleia and other 
places of interest, he conducted excavations on a large scale, en- 
riching the Britf^ museum with many fine fragments. He be- 
came R.A. in 2829, and from 2840 to 2857 was professor of 
architecture at the academy. In 2837 he was appointed architect 
to the Bank of England. Among his prineij^ works are the 
Taylorian building, Oxford (1842), and the completion of St. 
George’s ball, Liverpool, and of the Fitzwilliam museum, Cam- 
bridge, with some important bank buildings. CockereH’s best 
conceptioiui were inspired by classic models; examples of his 
Gothic style are the college at Lampeter and the chapel at Har- 
row. His son, Frederick Pepys Cockerell (1833-78), was also 
a distinguished architect. 

COCKERILL, WILLIAM (1759-1832), Englirii inventor 
and machinist, was bom in England in 2759. He went to Belgium 
as a simple mechanic, and in 2799 constmeted at Verviers the 
first wool-carding and wool-spinning machines on the continent 
In 2807 he established a large machine workshop at Liige. Orders 
soon poured in on him from all over Europe, and he amassed a 
large fortune. In i8zo he was granted the rights of naturalization 
by Napoleon I, and in 2812 handed over the management of his 
business to his youngest son, John Cockerill (2790-2840), who 
largely extended his father’s business. King William I of the 
Netherlands secured him a site at Seraing, where he built large 
works, including an iron foundry and blast furnace. The con- 
stmetion of the Belgian railways in 1834 g^ve a great impetus to 
these works, branches of which had alre^y been opened in France, 
Germany and Poland. John Cockerill had practically concluded 
negotiations to constmet the Russian government railways when 
his constitution, undermined by overwork, broke down. He died 
at Warsaw on June 29, 2840. The iron works, among the largest 
in Europe, were carried on under the name of La Soditi 
Cockerill at Seraing; 
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COCKERMOUTH, a small town and urban district of Cum- 
berland, Eng., 32- mi. S.W. of Carlisle, by the London Midland 
Region railway. Pop. (1951) 5)234. Area 3.2 sq.mi. It is situ- 
ated at the confluence of the Derwent and Cocker at a focus of 
ways among the lower western hills of the Lake district. Settle- 
ment in the neighbourhood goes back at least to Roman l!imes, 
there being a small fort i mi. W. of the town at Papcastle. 

Cockermouth (Cokermuth, Cokermue) was the head of the 
barony of Allerdale, created and granted to Waltheof in the 12th 
century. Waltheof probably built the castle, under the shelter of 
which the town grew up. There arc remains of Norman work in 
the keep, but the castle is in part modernized as a residence. 
town received no royal charter, but the earliest records mention 
it as a borough. In 1295 it returned two members to parliament 
and then not again until 1640. In 1867 it had one member, and 
in 1885 it was disfranchised. In 1221 William de Fortibus, earl 
of Albemarle, was granted a market. The Michaelmas fair existed 
In 1343, and in 1374 there were two horse fairs, on Whit Monday 
and at Michaelmas. In 1638 a fair every Wednesday from the 
first week in May till Michaelmas was granted. The grammar 
school was founded in 1676. The county industrial school was es- 
tablished in the town and engineering and agricultural machine 
works, a brewery and a malt house were also established there. 
The town suffered severe depression in the 1930s, unemployment 
among men being 45.3% in April 1934. The poet Wordsworth was 
born there. 

COCKFIGHTING or Cocking, the sport of pitting game- 
cocks to fight, and breeding and training them for the purpose. 
The game fowl is now probably the nearest to the Indian red 
jungle fowl (Callus gallus), from which all domestic fowls 
are believed to be descended. The sport was popular in ancient 
times in India, China, Persia and other eastern countries, and was 
introduced into Greece in the time of Thcmistocles. The latter, 
while moving with his army against the Persians, observed two 
cocks fighting desperately and, stopping his troops, inspired them 
by calling their attention to the valour and obstinacy of the feath- 
ered warriors. In honour of the ensuing victory of the Greeks 
cockfights were thenceforth held annually at Athens, at first in a 
patriotic and religious spirit, but afterward purely for the love of 
the sport. On the chair of the high priest of Dionysus, in the 
Theatre at Athens, there is carved a beautiful figure of a winged 
Eros holding a gamecock just about to fight. Lucian makes Solon 
speak of quail fighting and cocking, and evidently is referring to 
an era in Asia, about 3,000 years ago, when cocking enthusiasts, 
lacking the cocks, set quail to fighting quail, and partridges to 
fighting partridges, since both are natural fighters. From Athens 
the sport spread throughout Greece, Asia Minor and Sicily, the 
best cocks being bred in .Alexandria, Delos, Rhodes and Tanagra. 
For a long time the Romans affected to despise this “Gredc di- 
version,” but ended by adopting it so enthusiastically that Col- 
umella (ist century a.d.) complained that its devotees often 
spent their whole patrimony in betting at the pitside. 

It is not definitely established when metal spurs first were 
slipped over the natural spurs of the gamecocks. The first used 
were silver spurs; later, iron spurs, then steel spurs. The metal 
spur has been known for hundreds of years. The modem short 
metal spur is in. or less in length; the long spur scales from 
2 to about 2i in. 

From Rome cocking spread northward and, although opposed 
by the Christian church, nevertheless became popular in Great 
Britain, the Low Countries, Italy, Germany, Spain and its col- 
onies. It was probably introduced into England by the Romans 
before Caesar's time. William Fitzstephen first speaks of it in 
the time of Henry II as sport for schoolboys on holidays, and 
particularly on Shrove Tuesday, the masters themtolves directing 
the fights, or mains, from which they derived a material advan- 
tage, as the dead birds fell to them. 

Cockfighting became very popular throughout England and 
Wales, as well as in Scotland, where it was introduced in 1681. 
Occasionally the authorities tried to repress it, especially Crom- 
well, who put a stop to it for a brief period, but the Restoration 
re-established it among the national pastimes. 


From the time of Henry VHI, who added the famous royal 
cockpit to his palace of Whitehall, cocking was called the ^‘royal 
diversion,” and the Stuarts, particularly James I and Charles 11 , 
were among its most enthusiastic devotees, their example being 
followed by the gentry down to the 29th century. The king’s 
cockmaster presided over the pits at Whitehall. Gervase Mark- 
ham, in his Pleasures of Princes (16x4), wrote “Of the Choyce, 
Ordring, Breeding and Dyeting of the fighting Cocke for Battell,” 
his quaint directions being of the most explicit nature. 

Cocking mains usually consisted of fights between an agreed 
number of pairs of birds, the majority of victories deciding the 
main; but there were two other varieties that aroused the par- 
ticular ire of moralists. These were the “battle royal” in which 
a number of birds were “set” (t.e., placed in the pit at the same 
time) and allowed to remain until all but one, the victor, were 
killed or disabled; and the **Welsh main,” in which eight pairs 
were matched, the eight victors being again paired, then four, 
and finally the last surviving pair. 

Among famous London cockpits were those at Westminster, in 
Drury lane, Jewin street and Birdcage walk (depicted by Ho- 
garth). The pits were circular in shape with a matted stage about 
20 ft. in diameter and surrounded by a barrier to keep the birds 
from falling off. Upon this barrier the first row of the audience 
leaned. Hardly a town in the kingdom was without its cockpit^ 
which offered the sp>orting classes opportunities for betting. 

Perhaps the most famous main in England took place at Lin- 
coln in 1830 between the birds of Joseph Gilliver, the most cele- 
brated breeder, or “feeder,” of his day, and those of the earl of 
Derby. The conditions called for seven birds a side, and the 
stakes were 5,000 guineas the main and x,ooo guineas each match. 
The main was won by Gilliver by five matches to two. His 
grandson was also a breeder, and the blood of his cocks still runs 
in the best breeds of Great Britain and America. Another famous 
breeder was Bellyse of Audlem, the principal figure in the great 
mains fought at Chester during race week at the beginning of 
the 19th century. His favourite breed was the white pile, and 
Cheshire Piles are still much-fancied birds. Others were Irish 
Brown-Reds, Lancashire Black-Reds and Staffordshire Duns. 

In Wales, as well as some parts of England, cocking mains took 
place regularly in churchyards, and in many instances even inside 
the churches themselves. Sundays, wakes and church festivals 
were favorite occasions for them. The habit of holding mains in 
schools was common from the 12 th to about the middle of the 19th 
century. When cocking was at its height, the pupils of many 
schools were made a special allowance for purchasing fighting 
cocks, and parents were expected to contribute to the expenses of 
the annual main on Shrove Tuesday, this money being called 
“cockpence.” Cockfighting was prohibited by law in Great Britain 
in 1849. 

Cocking was early introduced into America though it was always 
frowned upon in New England. Some of the older states, as Mas- 
sachusetts, forbade it by passing laws against cruelty as early as 
1836, and it is expressly prohibited in Canada and in most states 
of the U.S. or is r^ressed by general laws for the prevention of 
cruelty to animals. Although cockfighting has ceas^ as a public 
sport in the United States, Canada and the British Isles, it con- 
tinues to exist in private in those countries. Portable mains are 
moved from place to place, to avoid police raids, and Sunday 
morning usuaUy is “fight time.” In the United States the sport 
is extremely popular along the Atlantic seaboard and in the south. 

Cockfighting is not recognized as a form of sport by the Latin- 
American countries in general In Argentina cockfighting was 
once one of the most popular amusements; but it was suppressed 
by police measures, although it persisted in several provinces. 
Paraguay prohibited it by law. But in Cuba cockfighting con- 
tinued to be a patronized sport regulated by the government. 
Cubans always supported it; and, although it was prohibited for 
a time, it was reinstated during the Gdmez administration and 
was later regulated by municipal decrees. Puerto Rico became 
an important cockfighting centre. Breeders of gamecocks stress 
pedigree. They regard as fit for championship honours only tho^ 
birds which have been produced by the blending of strains of the 
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world’s most courageous cocks, through hundreds of years. Fa- 
mous among the strains of the aoth century are the Shawlnecks, 
Irish Gilders, Eslin Red-Quilis, Dominiques, Claibomes, Baltimore 
Topknots, War-Horses, Irish Grays and Hammond-Gordons. 
Gamecocks usually are put to the main when between one and two 
years of age. But, preceding their entrance into the fighting pit, 
they are given intensive training. They do not need to be encour- 
aged to fight. That is their heritage. But great preparations are 
made to perfect thdr physical condition and to teach them the art 
of fighting. 

As youngsters, they are permitted a great deal of exercise. This 
is to develop muscles. When they are deemed old enough to be 
readied for battle, they are trained for a number of days. Chief 
features of their special diet are cooked com meal, chopped hard- 
boiled eggs and occasional helpings of raw beef. This is augmented 
by regular fowl feed. The birds are massaged with a mixture of al- 
cohol and ammonia, which toughens their skin. Their wings are 
trimmed at the slope; the hackle and the rump feathers are 
shortened; the comb is cut as close as possible, so as to reduce it 
as a target for an enemy bird. In time, the cock is taken to a main, 
held by a trainer, and brought within a foot, or two, of another 
trainee, similarly held. The frenzied efforts of the cocks to get at 
each other adds strength to their muscles. Later the birds get ac- 
tual fight training by being pitted against each other, with heavily 
padded leather over their spurs. 

In ancient times cocks were permitted to fight until one or the 
other was killed. In the more modem era, the rules were amended 
somewhat. Although some fights still arc to an absolute finish, 
others permit the withdrawal at any time of a badly damaged cock. 
Other rules fix a time limit for each fight. The average cockpit is 
t8 ft. in diameter, with sidewalls about i6 in. high. 

Those who enjoy cockfights insist that the zest in the sport is 
provided by the many chances to gamble before a fight begins and 
all during its progress. Odds against one bird or the other are con- 
stantly changed as the tide of battle shifts, and in some prolonged 
fights a score or more of wages are made on the outcome. 

On those rare occasions when a gamecock, taking the worst of it, 
decides he does not wish to continue battle, he makes his intent 
known by lifting liis hackle. The under part of the hackle is edged 
with white feathers, and from this act is derived the expression 
“showing the white feather,’’ which means cowardice. When a 
cock refuses to fight longer, his handier puts him breast-to-breast 
with the other bii^. If he still refuses, then it is ruled that he has 
quit, and the fight ends. 

At all mains, the judge is in supreme control. His word is abso- 
lute law, even as to the gambling, and it is binding on all those 
identified, either officially, or unofficially, with a cockfight. There 
is no appeal from his decisions in anything relating to the main, 
because of this, only the highest type of citizen in a cockfighting 
community is regarded as eligible to serve as judge. 

BiBLioGRAPny.—- Cockfighting possesses an extensive literature of 
its own. See Gervase Markham, Pleasures of Princes (16x4); Blain, 
Rural Sports (1853) ; “Game Cocks and Cock-Fighting,” Outing, vol. 
xxxix; “A Modest Commendation of Cock-FighUng,” Blackwood’s 
Magazine, vol. xxii; “Codt-Fighting in Schools,” Chambers’ Maga^ 
zine, vol. Ixv, (F. G. M.) 

COCK LANE GHOST, a suppo^d apparition, the vagaries 
of which attracted extraordinary public attention in London dur- 
ing 1762. At a house in Cock lane, Smithfield, tenanted by one 
Parsons, knockings and other noises were said to occur at night 
varied by the appearance of a luminous figure, alleged to be the 
ghost of a Mrs. Kent who had died in the house about two years 
before. A thorough investigation revealed that Parsons’ dai^hter, 
a child of xi, was the source of the disturbance. The object of 
the Parsons family seems to have been to accuse the husband 
of the deceased woman of murdering her, with a view of black- 
mail. Parsons was prosecuted and condemned to the pillory. 

See A. Lang, Cock Lane and Common Sense (1894)- 
COCKLE, SIR JAMES (18x9-1895). English lawyer and 
mathematician, was bom on Jan, X4, 1819. He was the second 
son of James Cockle, a surgeon, of Great Oakley, Essex. Edu- 
cated at Charterhouse and Trinity college, Cambridge, he entered 
the Middle Temfde in 2838, practising as a special pleader in 
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1845 and being called in 1846. He joined the western circuit and 
was appointed chief justice of Queensland in 1863. He was 
knighted in 2869, retired from the bench and returned to England 
in 1879. 

Cockle is more remembered for his mathematical and scientific 
investigations than as a lawyer. He attacked the problem of 
resolving the higher algebraic equations, notwithstanding Abel’s 
proof that a solution by radicals was impossible. In this field 
Cockle achieved some notable results, among which is his re- 
production of Sir William Hamilton’s modification of Abel’s 
theorem. Algebraic forms were a favourite object of his studies, 
and he discovered and developed the theory of criticoids, or dif- 
ferential invariants; he also made contributions to the theory of 
differential equations. He was a member of many scientific 
societies in Queensland and England. He died in London on 
Jan. 27, 1895. 

A volume containing his scientific and mathematical researches 
made during the years 1864-77 was presented to the British 
museum in 1897 by his widow. 

See the obituary notice by the Rev. R. Harley In Proc. Roy, Soe,, 
vol. 59. 

COCKLE, a bivalved marine mollusc of the genus Cardium, 
allied to the oyster and placed in the class Lamellibranchia. About 
200 living species of cockles are known and more than 330 fossil 
forms have been dciscribed. The common or edible cockle (Car- 
dium edule) is the best-known example and is of some economic 
importance. 

The two valves of the shell of the cockle are similar and are 
characterized by a prominent umbo (see Lamellibranchu) from 
which a number of prominent ribs radiate over the surface of the 
shell. The animal has a bng and pointed foot with a kneelike 
bend in it. The mantle is produced into two short “siphons” 
which bear numerous fingerlike processes. In certain species 
these processes carry eyes at their tips. The cockle is placed in 
the order Eulamellibranchiata. 

The cockles live on the sea bottom and are usually found buried 
below the surface. The common cockle, and probably most of the 
other species, rarely penetrates below one inch from the surface. 
The muscular, pointed foot enables it to dig into and plough its 
way through sand and mud. It has a moderately wide range of 
habitat but is rarely found on any soil other than sand and mud. 
Wright states that Cardium edule thrives best in estuarine waters, 
where the salinity is a little less than that of normal sea water. 
Cockle beds formed on the open coast are rarely permanent. In 
water of high or very low salinity the shell is subject to certain 
modifications of shape and weight. T^ cockle, like the rest 
of the Lamellibranchia, has no organs of mastication. It feeds 
on minute animals and plants and on the organic particles found 
in sea water. The spores of algae, foraminifera, diatoms, etc., 
usually constitute its diet. The animal is a “current feeder,” the 
food being drawn into the branchial chamber in the water 
currents produced by the lower siphon. In England and Wales 
the most important cockle fisheries are in the Thames estuary, the 
Wash, Carmarthen and Morecambe bays. The animals are 
gathered by hand or by various kinds of rakes and scrapers and 
are boiled (in certain places by special methods to ensure the 
destruction of typhoid bacilli) before being dispatched to market 
The nutritional value of the common cockle is fairly high, though 
its tissues contain less protein and fat than those of the oyster 
and mussel. 

Bibuocxaphy.— E. R 5 mer, “Cardium,” in K&ster^s ConehyUen 
Cabinet, vol. x, 2 (2869) ; J. Johnstone, Cardium, Liverpool Mar. BioL 
Committee Memoir (1899; bibl.); F. Wright, Fishery Investigations, 
Ministry of Agriculture and Fisheries, ix, 5 (2926: bibl.). 

(G. C. R.) 

COCKLEBUR, the name given in the U.S. to species of 
Xanthium, of the family Compositae, called also clotbur and 
burweed, which in agricultural districts are pernicious weeds. 
They are coarse, rough and sometimes spiny annual herbs with 
much-branched stems, x ft. to 6 ft. high, and mostly long-stalked, 
variously lobed leaves. The staminate (male) and pistillate 
(female) flowers, both small and inconspicuous, are borne on Uie 
same plant, the staminate clustered at the ends of branches and 
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the pistillate in the axils of the leaves. 

Hie fruit (achene) is enclosed in pairs 
in an oblong bur, about an inch in 
length, covered with hooked spines and 
ending in a one- or two-toothed beak. 

The ripe burs adhere to the hair of farm 
animals, which widely disseminate the 
plant. When abundant, mostly on al- 
luvial soils, cockleburs are injurious to 
crops, but they may be controlled by 
intensive cultivation or mowing. The 
germinating seeds and young plants, 
while in the seed leaf stage, contain a 
toxic glucoside and cause fatal poison- 
ing when eaten by livestock. 

COCKNEY, a colloquial name ap- 
plied to LfOndoners generally but more 
properly confined to those born within 
the sound of the bells of St. Mary-le- 
Bow church. The origin of the word 
has been the subject of many guesses, 
but the historical examination of the various uses of “cockney,” by 
Sir James Murray (see Academy^ May 10, 1890, and the New Eng- 
Ush Dictionary, s.v.), shows that the earliest form of the word is 
cokenay or cokeney; i,e., the ey or egg, and coken, genitive plural 
of “cock,” “cocks’ eggs” being the name given to the small and 
malformed eggs sometimes laid by young hens (c/. Langland, 
Piers Plowman, A, vii, 272). The word then applied to a child 
overlong nursed by its mother, hence to a simpleton, and Chaucer, 
Reeve's Tale, used it with daf; i.e., a fool. The application of the 
term by country folk to town-bred people, with their ignorance of 
country ways, is easy. Thus Robert Whittington or Whitinton (fi. 
1520) speaks of the “cokneys” in such “great C3rtees as London, 
York, Perusy” (Perugia). It was not till the beginning of the 
17th century that “cockney” appears to have been confined to the 
inhabitants of London. 

The so-called cockney accent was chiefly characterized in 
the first part of the 19th century by the substitution of a v for a 
w, or vice versa. The chief consonantal variation which now ex- 
ists is perhaps the change of tk to / or v, as in “fing” for thing, or 
“farver” for farther, lliis and the vowel sound change from ou 
to ak, as in “abaht” for “about,” were illustrated in the “coster” 
songs of Albert Chevalier. The most marked change of vowel 
sound is that of ei for ai, so that “daily” becomes “dyly.” The 
omission of k is not {)eculiar to cockney. 

COCK OF THE ROCK, birds of the genus Rupicola (sub- 
family Rupicolinae) of the cotingas (allied to the manakins; q.v.), 
found in the Amazon valley. They are about the size of a pigeon, 
with orange-coloured plumage, a pronounced crest and orange- 
red flesh ; they build their nests on rock. The males hold elaborate 
“dancing parties.” (See Bellbird; Chatterer; Umbrella 
Bird.) 

COCKPIT, originally an enclosed place in which cockfighting 
(q,v.) was carried on. On the site of an old cockpit opposite 
Whitehall in London was a block of buildings, used from the 17th 
century as offices by the treasury and the privy council, for which 
the old name survived till the early 19th century. The name of a 
theatre in London, built early in the 17th century on the site of 
Druiy Lane theatre. Applied formerly to a cabin on the lower 
deck of a man-of-war, where the wounded were tended. 

COCKROACH S the name applied to members of the Blat- 
tidae, a family of orthopterous insects, with flattened bodies, long, 
threadlike antennae and shining leathery integument. They are 
eminently tropical, but certain species have become widely dis- 
seminated through commerce and are now cosmopolitan. Cock- 
roaches are nocturnal in habit, hiding themselves during the day. 
The domestic species are omnivorous but are especially addicted 
to starchy or sweetened matter of various kinds; they also attack 
food, paper, clothing, books, shoes, bones, etc., and dead insects. 
As a rule they injure and soil far more than they consume, and 

^The word is a corruption of Sp. cucaracha; in the U.S. it is commonly ah* 
breviated to **roach." 


most species emit a disagreeable odour. 

The oriental cockro^ (Blatta orientaBs), a cosmopolitan 
household pest, is dark brown; males are short-winged, females 
subapterous (see Orthoptera, fig. i). The larger, fully winged 
American cockroach (Periplaneta amerUana) infests build^s 
throughout the tropics and warm-temperate zones. The German 
cockroach (Blattella germanica), small and pale with two dark 
lines on the pronotum, occurs with man from the tropics to high 
latitudes. Blattid eggs are laid in cases (oothecae) which are car- 
ried protruding from the female’s body until Udden in some 
crevice. Those of P. amerkana contain 10 to 16 eggs which hatch 
in 40-45 days; nymphal life is 11-14 months, adult life 3-12 
months. B. orientaUs lives about one year. 

About 1,500 species of cockroaches are known, most of them 
tropical; only 53 s|)ecies, many introduced, occur in North Amer- 
ica, and Great Britain has only two native species. Although blat- 
tids are usually sombrely coloured, some tropical species are ele- 
gant in form and beautiful in coloration. The delicate green 
Pancklorae of the American tropics, sometimes introduced with 
bananas into Great Britain and the United States, are ovoviparous. 
Some Blaberinae are giants with a wingspread of more than 5 in. 
Insecticides used for cockroach control, most of which are poison- 
ous to animals and man, include chlordane, one of the most effect* 
tive, DDT, pyrethrum and sodium fluoride, which was used for. 
many years. Although these insects are usually viewed with dis- 
gust, they are not devoid of interest. They are the most primitive 
of living winged insects, and are among the oldest fossil insects. 
Their generalized structure and large size make them convenient 
for study and dissection, and they are widely used as the most suit- 
able type for commencing the scientific study of insects. See also 
Orthoptera. 

Bibltographt.— L. C. Miall and C. Denny, Structure and Life His* 
tory of the Cockroach (1887) ; W. J. Lucas, British Orthoptera (1920) ; 
Morgan Hebard, Blattidae of North America (1917) ; Phil Rau, “Life 
History of the American Cockroach,” Entomological News, vol. li 
(1940) ; £. A. Back, Cockroach and Their Control, U.S. Department 
of Agriculture leaflet 144 (1937). (T. H. Hi..) 

COCKSCOMB, cultivated forms of Celosia argentea cris* 
tata (family Amaranthaceae), in which the inflorescence is mon- 
strous, forming a flat “fasciated” axis bearing numerous small 
flowers. The plant is a low-growing herbaceous annual, bearing 
a large, comblike, feathery, rolled or grotesque cluster of dark 
red, scarlet, purplish or yellow flowers. 

Celosia ^rihunda, a related plant, is cultivated in California 
under the name cockscomb, but is shrubby. 

COCKTON, HENRY (i8o7-i853)» English humorous nov- 
elist, was bom in London Dec. 7, 1807, and died at Bury St. 
Edmund’s June 26, 1853. He is best known as the author of 
Valentine Vox, the Ventriloquist (1840) and Sylvester Sound, the 
Somnambulist (1844). 

COCOA (Cacao). Cocoa and chocolate come from small 
trees of the family Sterculiaceae, generally Theohroma cacao, 
rarely T, pentagona or T, spherocarpa; not to be confused with the 
coconut i^m (Cocos nudfera) or with the 'South American coca 
shrub (Erythroxylon coca), the leaves of which contain a stimu- 
lant, cocaine. Hie seeds or beans of Theobroma (Greek for 
“food for the gods”) provide, on processing, materials useful as 
food and drink. This fact was well known to the pre-Columbian 
natives of its source area, tropical Middle America, particularly 
to the Mayas and Aztecs, who used the beans also as a medium of 
exchange. Some think Columbus took specimen cocoa beans to 
Europe; in any case, Spain early in the i6th century was made 
aware of this gift of the new world by letters from Heman Cortes 
to the Spanish monarch Charles V. It was introduced into Spain 
in 1528, almost a century before tea and coffee. Its use spread 
very slowly to other parts of Europe and the world, there being 
little mention of it elsewhere until the early part of the 17th cen- 
tury. Fashionable chocolate houses eventually developi^. 
late as 1850 annual production was less than 20,000 tons; in 
it was less than xoo,ooo tons. / 

The Cocoa Farm«-*-Most of the world’s cocoa production 
comes from the modest two to five acres of native small fanners. 
Probably not more than 10% of the African production of base- 
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grade cocoa, but more of the American production of flavour 
grades, is from larger plantations under co-operative native groups 
or non-native management. Preparation of the area for planting 
consists mostly in slashing and burning existing vegetation, per- 
haps girdling tall trees and leaving others for shade. Planting, ex- 
cept under more advanced management, is by rather closely spaced 
seeding, sometimes later thinned to ke^ the stronger plants. 
In other cases, nursery-grown and sdected seedlings are trans- 
planted when about two feet high, with field spacing ten feet or 
more apart. There is some tendency to abandon the use of seed- 
lings in favour of more certain vegetative propagation of superior 
strains by cuttings and bud grafting. Shade by food plants, espe- 
cially bananas, is provided in most areas for the thinner plantings. 
The tree, which would grow eventually to 30 to 40 ft. in height, 
is generally pruned to 15 to 25 ft. to aid harvesting. There is 
little cultivation or fertilixation, other than slashing undergrowth. 
The tree begins to bloom and fruit three or four years after plant- 
ing and reaches full production about the eighth year. There 
is disagreement as to the length of fruiting life, but 30 to 40 
years is common and nearly 100 years is reported. There is some 
evidence that from the standpoint of production and disease con- 
trol it is desirable to replace trees after 15 to 30 years. 

Several diseases attack the tree or the fruit. Virus diseases 
called ^‘swollen shoot” constitute a major menace in West Africa 
especially, where as many as 15,000,000 trees are affected an- 
nually; the best remedy is to cut and bum the infected trees. 
A fungus disease, “witches’-broom,” caused by Marasmus per- 
fUdosus, a parasite mushroom, has been very destructive in the 
West Indian area and in some parts of South America. Phytoph- 
thora, a fungus, does damage, as do capsid bugs (especially 
hergella singularis) and various rots of the fruit pods, including 
the fungus MonUia. 

Harvesting and Treatment. — ^A full-grown tree produces 
annually approximately 6,000 small pink blossoms directly on the 
trunk and main branches, of which about 20 mature into fruit 
pods resembling enlarged cantaloupes or cucumbers, 6 to 14 in. 
long and 2 to 5 in. in diameter and ranging in colour from yellow- 
orange to dark-red purple. Though these ripen intermittently 
throughout the year, most ripen in one or two main periods. 
Four-fifths the world crop is harvested in the period from Septem- 
ber to March. The pod is simply rut from the tree and the tough, 
fibrous hull opened with a machete, after which the 25 to 50 seeds 
and adhering pulp are scooped out and fermented. The ferment- 
ing, whether carried out in a primitive pile on the ground or in a 
more modem perforated box or tank under cover and high tem- 
perature, takes 3 to 12 days, depending on the type of cocoa, and 
involves draining away the juicy “sweatings” of the pulp and the 
mixing and stirring of the beans to obtain an even fermentation 
and to avoid under- or over-fermentation. The germ in the seed 
is killed by the heat, temperatures as high as X15'’ F. develop, 
and the character and flavour of the bean are changed. The exact 
parts played by heat, enzsrmes, alcohol and acetic acid are unclear, 
but the beans become plump and full of moisture; the interior 
develops an even, reddish-brown tint and a heavy, sharp fragrance. 
The pulp is easily removed. The beans are then dried, in some 
cases after washing, by sun or artificially, sometimes on special 
mats or racks for a few days or weeks, to a water content of about 
8%, after which they may be clayed or polished and bagged in 
burlap for handling. Unwashed, sun-dried beans seem to be pre- 
ferred; unfermented beans are not desired. Tlie yield on the 
average is i to 2 lb. of cured beans per tree per year, or about 
500 lb. per acre. Selected plantings with above-average care will 
yield much more. There is some evidence of higher yields in 
alternate years. A major problem, other than that of disease, is 
how to combine peasant production with more advanced tech- 
niques to get higher yields and better quality, preferably at lower 
cost. T3q>ical costs are extremely difficult to estimate, but West 
Africa, with its small farmers depending largely on family labour, 
is the lowest-cost producing area. 

Grades and Marketing*— Cocoa is classified in world trade as 
“base” or “flavour” grades, or as “ordinary” and “fine.” In gen- 
eral, these grades relate not to difference in processing but to 


varieties, of which there are many, the two main groups being 
Ciiolio and Forastero. Approximately 10% of world production 
is of the fine or flavour grades called Criollos, or near Criollos, 
or Ugh Forastero, marketed eqiecially under the trade names of 
Arriba, Marataibo, Caracas and Trinidad Estates and produced 
mostly in Venezuela, Ecuador, Costa Rica, Surinam, British West 
Indies, Ceylon and Java. They are largely grown under a planta- 
tion system utilizing 100 ac. or more. Forastero types, including 
subvarieties Trinitario and Amelomado, constitute the base or 
coinmon grades, marketed as “Accra” from the Gold Coast, of 
which country they constitute half the export trade and the main 
source of income for the majority of the people, and “Bahia” from 
Brazil, as well as “Lagos” and “Sanchez.” They usually constitute 
about 90% of the world’s crop, arc hardier and give larger yields 
of medium-quality beans sellii^ for 3 to 15 cents less per pound 
than the flavour grades. Quality standards for cocoa deteriorated 
during and after World War II, not only because of increased use 
of ordinary grades, as flavour grades were available in compara- 
tively smaller amounts, but partly because of relaxed standards 
under wartime conditions. However, governments intervened in 
an effort to improve grading and to provide premiums for quality. 

The annual crop of cocoa moves into world commerce promptly, 
partly because local use is not large. Though the beans will keep 
for a year or more under the best of storage conditions, two or 
three months is about the limit under the tropical conditions pre- 
vailing in the producing areas. The major markets are western 
Europe and the United States. Four-fifths of the exports go to 
five countries, and ten countries take 95% of the beans entering 
world trade. Major changes following World War II were the 
increased imports of Australia, Spain and Canada and the decrease, 
perhaps temporary, in imports into Germany and the Netherlands. 

Cocoa was bought and sold before World War II essentially on 
a free but unstable market, involving active middlemen and com- 
paratively wide price fluctuations. Increased output, especially 
in West Africa, resulted in lower prices and expanded world use 
but increasingly unsatisfactory conditions for producers during 
the X930S. Buying agreements in 1937 among the majority of 
firms and manufacturers dealing with Gold Coast and Nigerian 
cocoa soon resulted in a boycott by producers and in a tie-up of 
marketing. After investigation, the Nowell commission concluded that 
the agreements should be withdrawn and suggested a plan for reorganiz- 
ing marketing lor those areas, which, however, was precluded by the 
advent of World War 11 . Hence, growers of cocoa had no experience 
with international regulatory agreements; most of the proposals at 
prewar conferences were in the direction of increasing consumption by 
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advertising and keeping prices as low as possible. There were tight 
controls over trade during the war; the same price was paid for all West 
African cocoas during 1943*46, whereas except during periods of short 
supply the best grade sold for about three times as much as the lowest. 
Stocks were mud) reduced at the end of World War II, and production 
had declined fully one-fifth, not because of war devastation of the pro- 
ducing areas but largely because of a general disruption of the produc- 
tion pattern and as a result of disease. In the early postwar years, 
world cocoa trade was governed in a general way by the International 
Emergency Food council. Allocations ended in 1949. The po.stwar 
period found both buying and selling concentrated in fewer agendes. 
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The Kovernment-backed Gold Coast Cocoa Marketing Company, Ltd., 
and Nigerian Produce Marketing Company, Ltd., sold the West African 
crops to the British ministry of food and to U.K. mer^ants and for 
export. The Tnstituto de Cacau da Bahia of Brazil and equivalent 
government'sponsored or government-controlled agencies in other pro- 
ducing countries continued to perform much of the marketing function. 
Hulk l)uying was the usual practice in most importing countries in the 
early postwar period and was only gradually relaxed to be performed by 
private trade. The U.S. u.sed price controls and processor quotas; de- 
control in 1946 had certain far-reaching effects on the world cocoa 
economy. 

Manufacture and Uses.— The United States has the world’s largest 
industry, ordinarily taking as much as 40% of the world’s exports and 
reducing the raw cocoa beans to the several products. There are also 
major cocoa-manufacturing centres in several western European coun- 
tric.s and in Canada. Australia and India. 

The beans arc cleaned, sometimes washed, and carefully roa.stcd at 
21 $^ to 350’’ F. to develop flavour, colour and aroma and to aid .shelling ; 
they arc then broken into particles called **nibs*’ by a rolling or cracking 
process, and winnowed to remove the fibrous shells. The shells, io%- 
i47o of the total weight, may be used for cocoa *^tea,'’ but usually 
become cattle feed. The nibs of desired grades and flavours are blended 
(not more than 25% of flavour grades), then ground to a paste, referred 
to as cocoa mass or chocolate liquor, which after cooling *iv.ts into a 
hard brown block. Half or more of the ma&s is a natural fat, cocoa 
butter, part of which is removed under hydraulic pressure. Various 
tyfics of chocolate may result de|)ending on the amount of butter re- 
maining, flavouring added and further processing. Unsweetened choco- 
late or baking chocolate is the ground nib moulded into bars. Sweet 
drinking chocolate has had sugar added and been somewhat refined: 
eating chocolate contains more cocoa butter and flavouring. Part of 
the fat or cocoa butter has been removed from cocoa powder, but it 
contains from 10% to 20% or more fat and has been treated with an 
alkali salt which neutralizes the natural acidity of the cocoa and makes 
it more srtlublc. All are used in several ways in confectionery, baking, 
dairy and .soft drinks and ice cream industries. Cocoa butter is used in 
cosmetics and pharmaceuticals. Of all candy flavours, chocolate is 
generally the most popular (the U.S. industry delivered almost 1,000,- 
000,000 lb. of cocoa products to the armed service.s during World War 
II). In addition to the mild stimulating effect caused by theobromine 
(2.2%) and caffeine (0.1%), cocoa is a concentrated food containing 
about 40.3% carbohydrates, 26.8% fat, 18.1% protein and 6.3% :i.sh, 
with small amounts of water and fibre; it provides approximately 
2,214 cal. tier pound. 

Cocoa Production. — Centres of production have changed with 
time, but commercial cultivation Is limited by natural factors to the 
tropics; practically all development is within 20° north and south of 
the equator, and the main African belt is less than ro° from the equator. 
High temperatureKS a mean shade tcmpicraturc of approximately 80^ F. 
with diurnal and seasonal variation of not more than 15" F., appear 
nece.s5ary. The cold limit apparently is an ab.so]ute one, whereas tem- 
peratures of 100® F. or more, accompanied by high humidity, do no 
harm. Well-distributed rainfall of at least 50 in. a year (if not irri- 
gated), absence of disea.se, a considerable population to provide h<irvest 
labour, and access to export markets are all factors favouring develop- 
ment. In South America there arc large areas apparently suit«*ible for 
cultivation except for disea.se. Favourable .site factors include a well- 
drained, porous soil of considerable depth and rich in humus, an altitude 
of a few hundred feet, protection from strong winds, and .some shade. 

Centres of production, judged by cximrts, soon shifted from Mexico 
to Venezuela; Elcuador was the principal area from about 1850 to 1910, 
after which Brazil led for a time, only to be surpa.ssed by the rapidly 
Qfveloping West African cocoa belt, which was the leader after 1920 and 
by the 1950s was producing approximately two-thirds of the expanded 
world crop of about 1,500,000,000 1 b. annually. Production in the 
Americas has continued at an annual rate of nearly 200,000 tons over 
many years. 

In the early 1950s a trend of incipient decline appeared in the major 
centres of production, especially those of Africa. The spread of plant 
disease was a partial explanation. Many major plantings were passing 
beyond the most productive age period; new plantings apparently did 
not keep up with lo.ss of trees, partly because of economic competition 
with other production. Price uncertainties were a factor, having varied 
approximately tenfold in the 1940s. Plantings in some new or minor 
areas were expanding, partly with Point Four a.ssislance. 

Bivltography.— Ivar Emeholm, Cacao Production of South Amer- 
ica — Historical Development and Present Geographical Distribution 
(Goteborg, 1948); £. G. Montgomery and Alice M. Taylor, World 
Trade m Cocoa, Industrial Series No. 71, Office of International Trade, 
U.S. Department of Commerce (1947) ; Report and Proceedings of the 
Cocoa Research Conference, June 1945* Colonial No. 19s (London, 
Z945) ; V. D. Wickizer, Coffee, Tea and Cocoa: An Economic and 
P^tical Analysis (Stanford, Oxford, 1951) : Documentary Material on 
Cacao — For the Use of the Special Committee on Cacao of the Inter* 
American Social and Economic CouncU, Pan American Union (1947)* 

(J. R.) 

COCOA BUTTER, the pure fat extracted by pressure from 
the ground and crushed cocoa bean. It is used in the manufac- 


ture of confectionery and cosmetics and other toilet preparations. 
Cocoa butter is sold free from combination with other drugs 
for treating skin irritations where a pure fat is necessary. 

COCO DE or Double Coconut, a palm, LodoUea 

maldivica, a native of the Seychelles Islands. The flowers are 
borne in enormous fleshy spadices, the male and female on distinct 
plants. The fruits, among the largest known, take ten years to 
ri|)en; they have a fleshy and flbrous envelope surrounding a' hard, 
nutlike portion which is generally two-iobed, suggesting a double 
coconut. The contents of the nut are edible. The empty fruits 
(after germination of the seed) are found floating in the Indian 
ocean, and were known long before the palm was discovered. 

COCONUCO, a group of South American Indians in south 
highland Colombia whose language was probably a branch of the 
Macro-Chibchan phylum. Assimilated by the Spaniards soon 
after the conquest, their culture i.s known only from scant histori- 
cal references. The Coconuco together with the Moguex com- 
prised a dozen nr more tribes which resembled their Andean neigh- 
bours in carrying on intensive agriculture and having a dense 
and settled population, federated states and developed warfare. 
Unlike their neighbours, the Coconuco proper were not cannibals. 

See Henri Lehmann, **The Mogucx-Coconuco*’ in The Andean Civil- 
izations, 2:969-974, Handbook of South American Indians, rd. by 
Julian H. Steward, Bureau of American Ethnology bulletin 143, (Wash- 
ington, 1946). (J. H. So.) 

COCONUT on. AND CAKE. Coconut oil and coconut 
rake are derived from the fruit of the coconut palm, Cocos nu- 
cifera. This tree grows wild on the coasts of all tropical coun- 
trie.s and is also extensively cultivated for the many products 
made by natives from the flower, fruit, leaves and other parts of 
the plant. Copra, the dried meat of the coconut from which coco- 
nut oil is obtained, is the most important commercial product of 
the coconut palm. Cultivation of the tree for copra is localized 
principally in the Philippines, India, Ceylon, Indonesia, Malaya 
and the Pacific Islands. 

The fre.sh kernel of the coconut contains about 50% water 
and 30% to 40% oil. Therefore, in production of copra the 
nuts are husked, opened and dried to .seiiarate the oil-bearing meal 
from the .shell and to prevent spoilage. The earliest method of 
drying was to expose the kernels to the air and sun, a practice 
which is still extensively followed and gives a good quality white 
copra (sun-dried copra). A more rapid primitive process, adopted 
particularly in districts where the humidity of the air is exus^ 
sive, is drying by fire (kiln drying). ITie kilns, constructed by 
native labour, consist essentially of a fireplace and a fire pit 
overlaid with a grid on which the copra is placed. The drying 
copra is sheltered from the rain by a roof. Such kilns are used 
generally in the Philippines which supply 50% of the world copra 
exports. Broken coconut shells, wood and to some extent coconut 
husks are u.sed as fuel. The copra is deliberately smoked in order 
to sterilize the partially dried copra, and so modify the extent 
of self-heating and decomposition during subsequent natural dry- 
ing in storage in the warehou.se of the copra-buyer. The copra 
does not remain on the kiln for more than two days. During 
this period the fire in the fire pit is kept going spasmodically. 
The total length of time during which a fire is actually burning 
does not exceed six hours. While the quality of copra produced 
with this form of dryer is not the best, the output of a well- 
designed kiln can equal the quality of the output of more elab- 
orate dryers, the expense of which places them beyond the means 
of the small farm owners who produce most of the copra of tlie 
Philippines. 

Copra of better and more uniform quality is produced by an- 
other method— hot air drying — first introduced in India and 
Samoa. The copra is drawn slowly through a heated tunnel 
meeting a countercurrent of hot air. The method yields a fine 
and white copra of higher value than the sun-dried article. Well 
dried copra as sold in world commerce contains 4% to 5% inois- 
turc. The proportion of oil in such copra ranges Irom 63% 
70%. 

Processing Copra«— Coconut oil is obtained from copra chieny 
by pressing in mechanical screw presses. In some areas hydraulic 
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2. Qathoring cacao pods. Long bamboo poles wielded by men bring down 

the pods, which are then gathered Into baskets by women 
3o A cacao estate on the Island of Trinidad, In the West Indies, showing 
tht paddock-llke clearing In the centre, where the fermenting house 
and drying platforms are situated 


4. Cacao pods that have been silt so that the beans may be scooped out 

5. Drying cacao beans on the government plantation In Trinidad. This 

process consists in turning the beans over and over in the sun for 
three days 

6. Cacao cultivation In British West Africa, showing natives In Ashanti 

drying cacao on crudely constructed tables fashioned of bamboo matt 
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cage and box presses continue to be employed. Their use, how- 
ever, is relatively limited, and the world production of coconut oil 
is largely obtained by use of continuous mechamcal screw presses. 
To obtain a higher oil yield the oil may be extracted with a 
solvent following a preliminary pressing in screw presses. In 
either Instance before processing the copra is passed through a 
cleaner which removes sand and trash. It is then passed through 
a crusher which breaks it into small pieces. The broken copra 
moves through a magnetic separator which disposes of pieces of 
iron (bolts, nails, etc.). The material is then ground finely and 
treated. 

Single Pressing. — ^The finely ground copra is cooked, or dried, 
in steam-jacketed kettles or compartments to a moisture content 
of about 1-5%. The meats pass from the driers into continuous 
mechanical screw presses which consist essentially of a cylinder, 
or barrel, in which an impelling worm turns and continuously 
forces the tempered copra through a small terminal orifice. The 
barrel is composed of a scries of rectangular steel bars, separated 
by spaces to form slots. Pressure and heat of friction release the 
oil which escapes through the slots of the barrel. Continuous 
mechanical screw presses may have a vertical and a horizontal 
pressing barrel, each operated by a separate motor. In the single 
type the horizontal barrel performs the entire copra-pressing op- 
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Mechanical screw press and cooker dryer used for copra crushing 


eration. Continuous mechanical screw presses have a capacity 
of 20-40 tons of copra per 24-hr. day. The oil content in the 
pressed copra cake varies from 5% to 7%. The cake is ground 
directly into meal which is placed in bags for marketing. Before 
passing to the crude oil storage tanks the coconut oil is screened 
to remove fine particles of ground copra. It is then run through 
a filter press. The foots from the screening process and the filter 
press cake are returned to the screw presses for re-pressing. 

Solvent Extraction. — In Europe and the United States some 
coconut oil is extracted by means of petroleum solvents (hexane 
typc')'''from copra which has been prepressed through large con- 
tinuous mechanical screw presses. These screw presses with a 
capacity of 25—65 tons per day reduce the oD in copra from 65% 
to 15% to 20% before the cake is prepared for extraction. The 
oil-bearing material is treated continuously in a countercurrent 
flow with solvent until the oil left in the extracted meal has been 
reduced to .5% to 1%. The solvent is removed from the ex- 
tracted meal by means of steam-jacketed, agitated conve3rer8. 
The solvent from the oil is recover^ 1 ^ distillation and the last 


traces of solvent are removed by steam distillation of the oil m 
vacuo. 

Copra Meal.— The meal from pressed cake contains 21.3% 
protein on the average and 5% to 7% oil. Solvent extracted 
cake containsTess oil and a proportionately greater amount of pro- 
tein. Copra meal is valued as a dairy feed. It is also satisfactory 
as a protein supplement for fattening cattle and lambs. 

Cciconist Oil. — ^The oil is colourless to yellowish in appear- 
ance and melts at about 74° F. Crude coconut oil has a charac- 
teristic coconut odour. The fatty acids of coconut oil possess a 
lower average molecular weight than those of most other fats. 
Thus the quick solubility of their sodium salts and the sul];^ated 
fatty alcohols derived from coconut fatty acids make coconut oil 
a highly desirable material for the manufacture of soaps and other 
detergents. 

Edible coconut oil is the product of refining and deodorizing 
the crude oil to remove free fatty acids and flavours. An impor- 
tant food use of coconut oil arises from its high percentage of 
lauric acid (48%). The resistance of this saturated fatty acid 
to the development of rancidity caused by oxidation prompts con- 
fectioners and bakers to use refined coconut oil in coatings and 
fillings for baked goods and candy which may stand for a rela- 
tively long time between manufacture and consumption. Prior 
to World War II coconut oil had extensive use in margarine manu- 
facture in the United States, but later it was largely displaced by 
domestic oils. Its use in margarine continues undiminished in 
Europe and other areas. Refined coconut oil is used in the manu- 
facture of shortening and as a cooking fat. (Jn. B. G.) 

COCONUT PALM (Cocos nucifera), best known of the 
palms and famed as one of the world’s most important crop trees, 
the coconut palm grows to 100 ft. tall. Its slender, leaning, ringed 
trunk arises from a swollen base, and it is surmounted by a grace- 
ful crown of giant, featherlike leaves. About a dozen new leaves 
apiiear periodically each year and an equal number of compound 
flower stalks which, protected by woody spathes, push out from 
the base of the older leaves. Some 10,000 male flowers and about 
30 female flowers appear on each stalk. They mature at different 
times, assuring cross-pollination. Five-year-old trees start to 
flower and this process is continuous thereafter. Fruits require 
a year to ripen; the annual yield per tree may reach 100, but 50 is 
considered good. 

Mature fruits are 12 to 18 in. in length, 6 to 8 in. in diameter, 
ovoid or ellipsoidal, and with a thick fibrous husk surrounding the 
familiar single-seeded nut of commerce. A hard shell encloses 
the insignificant embryo with its abundant endosperm, comprised 
of both meat and liquid (unsolidified endosperm). The three 
**eyes” of the coconut shell indicate that three ovarial cavities 
exist in the flower but only one persists at maturity. 

Coconut fruits float readily and have been dispersed widely 
by ocean currents, and also by man, throughout the tropics. Ac- 
tually the native home of the coconut palm is unknown, but it 
probably originated somewhere in Indo-Malaya, where the palm 
exists in many natural forms. Marco Polo was among the first 
Europeans to describe coconuts, but the great voyages of dis- 
covery such as that of the navigator William Dampier made the 
species better known. Coconut palms flourish best dose to the 
sea on low-lying areas a few feet above high water where there is 
circulating ground water and an ample rainfall. The palm some- 
times is grown far inland and at altitudes up to 2,000 ft., but in 
such places production declines. 

The coconut attains its greatest marketable value as copra, 
the dried extracted kernel, or meat, from which coconut oil, the 
world’s ranking vegetable oil, is expressed. It is estimated that 
1,000 mature nuts will yield upward of 500 lb. of copra, from 
which 25 gal. of oil should be obtained. The oil is a white solid 
substance at ordinary temperatures with a peculiar, rather dis- 
agreeable odour. Tte Philippines and Indonesia lead in copra 
production, and throughout Polynesia it is the only important ex- 
port product. Coconut oil has many uses, entering into the manu- 
facture of soaps and shampoos, detergents, edible oils, margarines, 
vegetable Aortenings, synthetic rubber, glycerine, hydraulic 
br^e fluid and plasticizers for safety glass. Copra meal is a 
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livestock feed and fertilizer while shredded coconut is a familiar 
item on grocers’ shelves. Although the coconut finds greatest 
commercial utilization in the industrial countries of the western 
world, its usefulness in its native areas of culture is even greater. 
Indonesians claim that coconuts have as many uses as there are 
days in the year, and these are not limited to the oil-yielding nut. 
Besides the edible kernels and the refreshing and palatable drink 
obtained from green nuts, the husk yields coir, a fibre highly 
resistant to salt water and used in the manufacture of ropes, mats, 
baskets, brushes and brooms. Coir dust, or cocopeat, is a peat 
substitute of use to horticulture. By wounding the unopened 
flower stalks one can obtain readily flowing sap yielding toddy, a 
beverage drunk either fresh or fermented as an intoxicating palm 
wine. Toddy is a source of sugar as well as alcohol. As in other 
jialms the delicate young bud cut from the top of the tree is eaten 
as a salad vegetable, palm cabbage; the mature leaves find use 
in thatching and basketry; and the fibrous decay-resistant trunk 
is of value not only to the natives who incorporate it in the con- 
struction of huts but also as an exported cabinet wood, porcupine 
wood, so called because of the ebonylike streaks which irregu- 
larly mark the red-brown ground colour. (Wr. H. H.) 

COCOPA, the Yuman tribe nearest the mouth of the Colorado 
river, similar in customs to the Yuma and Mohave. The popula- 
tion, originally not far from 3,000, has decreased to about 600, 
mostly on Mexican soil. 

COCYTUS, a tributary of the Acheron (modem Mavropo- 
tamo), which flows into the Ionian sea about 20 mi. N. of the 
Gulf of Arta; identified with a tributary of the Acheron or of the 
Styx, a river in Hades (cj, Virgil’s Aeneid, vi, 132). The ety- 
mology suggested is from caxusiv, to wail, in allusion to the cries 
of mourners; this is probably a reduplicated form, akin to Skt. 
kUf cry, with inten.sive kokuyate. 

COD, the name given to the typical fish of the family Gadidae 
of the order Anacanthini, which includes fishes without spinous 
fin rays, with no duct to the air bladder and with the pelvic 
fins anterior in position. The pelvic fins are often many-rayed, 
and the pelvic bones are not directly attached to the pectoral arch, 
these characters distingui.shing the Anacanthini from certain 
Blennioid fishes of the order Percomorphi, with which they were 
formerly associated, and indicating their rclation.ship to more 
primitive orders. The Anacanthini include two principal fam- 
ilies: the Macruridae, which are deep-sea fishes without a caudal 
fin and with the lung second dorsal and anal fins continued to 
the end of the tapering tail; and the Gadidae, in which the caudal 
fin is composed mainly of dorsal and anal fin rays, the homo- 
cercal fin being greatly reduced, an indication that the ancestral 
form may have been eel-shaped. The Gadidae arc marine with 
the exception of the burbot (Lota lota), which is a freshwater 
fish. They are most abundant in northern seas, where there are 
several species of grea^ economic importance; e.g., cod. haddock 
whiting (g.v,), ling ig,v.) and hake (g.v,). In warmer 
seas there are some deep-water forms of no great value, and the 
hake genus (Merluccius) is the only important one represented in 
both the north and south temperate zones. The flesh of all these 
fishes is more digestible than nutritious, being poor in fat. 

The cod (Gadus morrhm), in common with other fishes of the 
genus Gadus, has three dorsal and two anal fins; the upper jaw 
projects beyond the lower, and there is a barbel at the chin. The 
colour varies considerably, but is generally olive-green above 
with darker spots, and white below; the lateral line is white and 
conspicuous. I'hc cod is found in the North Atlantic and Baltic 
but not in the Mediterranean ; it also occurs in the North Pacific. 
Generally it lives on the bottom at depths of 10 to 100 fathoms, 
and feeds on other fishes, such as herring and sand eels, and also 
on squids, musads^ whelks, etc. The spawning seaon is from 
January to March; the eggs are minute and are produced in 
enormous numbers^ sometimes 10,000,000 from one female; they 
float in the water. The young fiA attain a length of about two 
feet in four years; three feet is an average size, but some grow 
to more than five feet long and weigh more than 100 lb. The cod 
is the object of extensive fisheries by line and trawl on the New- 
foundland banks, off Iceland and in the North sea. The greater 


part of the catch is split, salted and dried; the livers are used for 
the preparation of cod-liver oil, and the roes are sent to France 
to be used as groundbait in the sardine fishery; isinglass is made 
from the air bladder. (C. T. R.) 

C.O.D.: see Cash on Delivery. 

CODA, in music, a term for a passage which brings a move- 
ment or a separate piece to a conclusion. (Ital. for “tail” ; from 
the Lat. cauda.) This developed from the simple chords of a 
cadence into what is often an elaborate and important feature of 
a composition on a large scale. Beethoven raised the coda to 
a feature of the highest imix)rtance. A codetta (diminutive of 
coda) is merely a small coda, employed to round off not a com- 
plete work but an intermediate section of it. 

CODDE, PIETER (1599-1678), Dutch painter of the 
school of Haarlem, was bom on Dec. 11, 1599, at Amsterdam. 
He was probably a pupil of Franz Hals, whose painting of the 
Doelcn of “Captain Reaels,” left unfinished in 1637, he was 
asked to complete. He was active as a genre painter at Amster- 
dam and Leyden, and he liked to represent ladies and gentlemen 
dancing (Sievers’ collection, Dorpat, 1637; Mauritshuis, The 
Hague, 1636; Academy in Vienna, 1633), or scenes with soldiery 
(Mauritshuis, The Hague, 1628; Dresden gallery, 1628). He 
also executed some small portraits (National gallery, London). 
He died at Amsterdam on Oct. 12, 1678. 

CODDINGTON, WILLIAM (1601-1678), one of the 
founders of Rliode Island, was bom in Lincolnshire, Eng. He 
was sent out to the colony at Mas.sachusetts bay as a magistrate, 
arriving at Salem on June 12. 1630. He was for some time treas- 
urer of the colony, and is said to have built the first brick house in 
Boston. He supported the cause of Anne Hutchin.son, the anti- 
nomian, and when she was exiled he left, in t 638, for Rhode Island. 
His name appears first in the covenant of the settlers {see Rhode 
Island). When Portsmouth and Newport were united (1640) 
('uddington was appointed the first governor, and he was presi- 
dent of the colony in 1648-49. During his year of oflicc he tried, 
without success, to secure the inclusion of Rhode Island in the 
confederacy of the United Colonies of New England. He was 
again governor in 1O74-76. He died on Nov. i, 1678. 

CODE. By codification is now ntcant “an orderly and author- 
itative statement of the leading rules of law on a given subject ” 
(Ilbert), but the early collections of laws known as codes were of 
a different character. 

The ancient codes [wrote Maine] were doubtless originally suggested 
by the discovery and diffusion ul Llic art of writing. . . . Their value 
did not consist in any approach to symmetrical classification, or to 
terseness and clearnc.ss of expression, but in their publicity. . . . They 
mingled up religious, civil and merely moral ordinances without any 
regard to ^ffcrences in their e^isential character. 

The oldest-known code is that of Hammurabi, for which see 
Babylonian Law. In ancient India the laws applying to the 
Hindu community of the time were codified. 

Roman law began with the Twelve Tables — a primitive code 
— ^and culminated in the code of Justinian, which was given the 
force of law in a.d. 534. {See Roman Law.)*“ “Though the name 
was invented and used in a somewhat different sense by the 
Romans, the thing is of far more modem origin. . . . The Romans 
never advanced beyond a digest,” whereas, properly, “a code is 
a digest of which every title has been consolidated” (Holland). 
The peoples who overran the Roman empire made collections of 
rules of law; e.g., the law of the Salian Franks and other Frankish 
laws. {See Germanic Laws, Early; Salic Law.) 

The Rhodian sea law was a collection of rules of maritime 
law, mainly derived from local customs, originally put together 
between a.d. 600 and 800. CoUections of maritime usages and 
customs, drawn up for the use of merchants and lawyers, ac- 
quired in the 14th and 15111 centuries great authority throughout 
Europe. Some were compiled in Mediterranean ports, and others 
for the use of merchants trading in the north of Europe. There 
were, for instance, the laws of Oleron (an island near Bordeaux), 
the laws of Wisby in Gothland, the Consohto del Mare (a collec- 
tion of the maritime laws of Barcelona), the Oak Book of 
Southampton and other collections. 

Mediaeval France was divided into pays de droit icrit and 



CODEINE— CODE NAPOLEON 


pays de droit coutumier. In the fonner, feudal rules overlay 
the Roman law; in the latter, customs differed in each province, 
county and municipality. Despite the promulgation of a series of 
ordinances, an extraordinary diversity of laws continued until, 
after the Revolution, they were superseded by the Codes Napo- 
leon which were then drawn up. (See Code Napoleon.) 

Several European countries have modelled their codes upon 
those prepared in France under Napoleon, but in Germany events 
followed an independent course. From 1495 the German common 
law was a modified form of Roman law, but it was subject to 
modification by local customs, codes and state laws. Prussian 
common law was codified in 1794, this step being to some extent 
an anticipation of the idea of the French codes. With the forma- 
tion of the North German confederation in 1866 federal legislation 
began and a general commercial code was enacted. In 1874 (three 
years after the formation of the German empire) preparations 
for general codification commenced. After many revisions the 
German civil code came into force in 1900 and along with it a 
remodelled commercial code. 

The steps taken later toward the codification of law, not only 
in England but also elsewhere, originated in the reforming energy 
of Jeremy Bentham (1748-1832). Bentham’s philosophy of law 
did not take sufficiently into account the march of events either 
in the past or in the future. He lived before it had become the 
practice to work by methods which include historical research, 
and he did not sufficiently appreciate that there is no finality in 
law, that it must be revised from time to time as circumstances 
change. Nevertheless, in this matter he was a great moving spirit. 

What hf did was to set up an ideal towards which legislation should 
lend, an ideal which has been materially motlificd by subsequent reflec- 
tion and experience, but which has profoundly influenced the thought 
and action of lawyers and legislators since his time. He has not shown 
the necessity, but he has shown the utility, of codification Lllbertl. 

In British India the codification of the law may be attributed 
directly to the influence of Bentham exercised through James 
Mill and Macaulay, The penal code became law in 1860 and was 
followed by two codes dealing with procedure, and, in course of 
time, by a number of others on various branches of the law. 

Following earlier attempts made in England to improve the 
form of the law, a number of statute law commissions were 
appointed during the earlier part of the Victorian period. Various 
reforms resulted, and many consolidation acts were passed, deal- 
ing wdth, c.g., the customs, public health, merchant shipping and 
so forth. With lap.se of time the need for reconsolidation, so as 
to incorporate later amendments, manifested itself, and from the 
beginning the process in m<ist instances fell short of full codifica- 
tion l^ecausc consolidation covered only statutory provisions and 
did not extend to common-law rules. Later some measures were 
passed codifying both the statute and the common law relating 
to particular subjects; e.g., the Bills of Exchange act, 1882, the 
Partnership act, 1890, the Sale of Goods act, 1893, and the Marine 
Insurance act, 1906. 

English law is the basis of the law in force in most of the 
states of the United States, an exception being Louisiana, where 
a civil code based on the Code Napoleon was adopted in 1808. 
Much codification of law was carried out in many of the states 
during the latter part of the 19th century, the first move in this 
direction being the adoption of a code of civil procedure by the 
state of New York in 1848. The laws of the South American 
republics for the most part were c(^ified. 

In Egypt a series of codes came into force in 1875. Japanese 
law was codified on the basis of an inv’cstigation into the laws 
of European countries which extended over the greater part of the 
last quarter of the X9th century. The civil code (which came to 
be the main foundation of the Japanese legal system) and the 
commercial code were largely modelled on ^rman law. 

International Codea— Besides the codification of national 
laws something was done toward codifying rules of law regu- 
lating the relations between states and between the subjects of 
different states. These rules arc commonly referred to ^ those 
of pu bl ic and private international law, respectively. The ad- 
visory committee of jurists which met at The Hague, Neth., in 
1920 to draft the plan for the Permanent Court of International 
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Justice recommended that, in continuation of The Hague Confer- 
ences of 1899 and 1907, steps should be taken to bring about the 
restatement of the established rules of international law and the 
formulation of additional rules. Pursuant to this the League of 
Nations in 1924 appointed a committee of experts for the progres- 
sive codification of international law composed of jurists from 
ty countries. 

This committee reported in 1927 and continued its work there- 
after. Pursuant to its recommendations a first codification con- 
ference was held at The Hague in 1930 to consider (1) nationality, 
(2) territorial waters and (3) responsibility of states for damage 
done in their territory to the person or property of foreigners. 

Proposals for codification of international law aroused much in- 
terest in America. In 1906 the third Pan-American conference 
adopted a convention under which codes of private and public in- 
ternational law were to be prepared. At later meetings of the 
Pan-American conference (including that at Havana in 1928) 
further discussion of projects of conventions took place. 

On the subjects selected for the first codification conference 
of 1930 as well as other possible subjects for the work of codi- 
fication the progress resulted in large measure from unofficial 
spade work done in the past by the Institute of International Law 
and the International Law association. These, after 1873, were 
busy with the problems to which governments later turned their 
attention. After 1896 their activities were supplemented by those 
of the Comity Maritime International and after 1905 by those of 
the American Society of International Law. 

The official movements above referred to did not bring about 
any actual codification of rules of law of international application, 
but in certain directions codification or unification was ac- 
complished. In the absence of an international legislature no 
actual codification by means of international legislation is possi- 
ble, but an equivalent result was produced in relation to certain 
matters by national legislation being passed in conformity with 
an international convention, or (in some commercial matters 
especially) unification was achieved by the formulation and com- 
mon adoption of standard clauses for incorporation by reference 
in contracts. In this way the International Law association 
brought about the unification of .some of the rules of law and 
practice relating to general average. International rules drawn 
up for this purpose and incorporated by reference in shipping 
documents are known as the York- Antwerp rules. The first rules 
adopted were those dated 1877. They were revised in 1890 and 
in 1924 were again revised and expanded into what is practically 
a code of general average (see Average). On the other 
hand the regulations for the prevention of collisions at sea, having 
been adopted by all maritime nations, are an example of standardized 
national legislation. Working after this method, the ComiU Maritime 
Internationa] drafted international conventions, some of which were 
carried into effect by national legislation, while others awaited further 
action by maritime states. In the United States steps to standardize 
certain commercial laws throughout the different states of the union 
brought about the passing of uniform acts relating to negotiable instru- 
ments, sale of goods, bills of lading, warehouse receipts, etc. 

Bibliography. — Sir H. S. Maine, Ancient Law (1861) ; T. £. 
Holland, Essays Upon the Form 0/ the Law (1870) ; C. llbert, Legist 
lative Methods and Forms (1901); W. Burge, Commentaries on 
Colonial and Foreign Laws (1907-28) ; £. J. Schuster, Principles of 
German CivU Law (1907); W. Ashburner, The Rhodian Sea-Law 
(1909); A. F. Schuster, The German Commercial Code (1911); S. 
D. Cole, ^‘Codification of International Law,” Grotius Society Trans^ 
actions (1927). (S. D. C.) 

CODEINE occurs naturally in opium, being one of the alka- 
loids (g.v.) of the phenanthrene group and a derivative of mor- 
phine (g.v,), retaining in a modified form the characteristic physi- 
ological action of the latter. It crystallizes with one molecule of 
water, in large translucent prisms, melts at 155^ C. and has a 
specific rotation [a]— 137.7^. It behaves as a monoacidic base, 
forming salts of which the sulphate and the phosphate are those 
most frequently used in medicine. It is commonly used orally 
and hypodermically to relieve pain and spasm and as a sedative. 

(F.L.A.) 

CODE NAPOLEON, the first code of the French civil law, 
known at first as the Code Civil des Frangais, was promulgated in 
its entirety by a law of 30 Ventose year XII (March 21, 1804). 
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On Sept. 3, 1807, it received the oflicial name of Code Napoleon, 
although the part that Napoleon took in framing it was not very 
important. A law of 1818 restored to it its former name, but a 
decree of March 27, 1852, re-established the title of Code Na- 
poleon. Since Sept. 4, 1870, the laws have quoted it only under 
the name of the Code Civil. 

Never has a work of legislation been more national in the exact 
sense of the word. Desired for centuries by the France of the 
anckn regime, and demanded by the cahiers of 1789, this '^code 
of civil laws common to the whole realm” was promised by the con- 
stitution of 1791. However, the two first assemblies of the Revolution 
were able to prepare only a few fragments of it. The preparation of a 
coherent plan began with the Convention. The ancirn riginte had col- 
lected and adjusted .some of the material. There was, on the one hand, 
a vast juridical literature which, by eliminating differences of detail, 
had disengaged from the various French “customs” the essential part 
which they had in common, under the name of “common customary 
law”; on the other hand, the Roman law current in France had in like 
manner undergone a proce.ss of simplification in numerous works, the 
chief of which was that of Domat ; while certain parts had already been 
codified on the Grandcs Ordonnances, which were the work of D'Aguc- 
sseau. This legacy from the past, which it was desired to preserve 
within reason, had to be combined and blended with the laws of the 
Revolution, which had wrought radical reforms in the conditions affect- 
ing the individual, the tenure of real property, the order of inheritance 
and the system of mortgages. Cambacer6s, as tlic representative of a 
commission of the Convention, brought forward two successive schemes 
for the Code Civil. As a member of one of the councils, he drew up a 
third under the Directory, and these projected forms came in turn 
nearer and nearer to what was to be the ultimate form of the code. 
So great was the interest centred in this work that the law of iq 
B rumaire year VIII, which, in ratification of the previous day’s coup 
d'etat, nominated provisional consuls and two legislative commissions, 
gave injunctions to the latter to draw up a scheme for the Code Civil. 
This was done in part by one of the memliers, Jacqueminot, and finally 
under the constitution of the year Vlll the completion of the work was 
taken in hand. The legislative machinery established by this constitu- 
tion, defective as it was in other re.spect.s, was eminently suited for this 
task. Indeed, all projected laws emanated from the government and 
were prepared by the newly established council of state, which was so 
well recruited that it easily furnished ({ualificd men, mostly veterans of 
the Revolution, to prepare the final scheme. The council of state 
naturally pos.sessed in its legislative section and its general as.sembly 
bodies both competent and sufficiently limited to discuss the texts 
efficiently. The corps Ugislatif had not the right of amendment, so 
could not disturb the harmony of the scheme. It was in the discussions 
of the general assembly of the council of state that Napoleon took part, 
in 97 cases out of 102, in the capacity of chairman, but, interesting as 
his observations occa.sionally are, he cannot be considered as a serious 
collaborator in this great work. 

Those responsible for the scheme were in the main very successful 
in their work; they generally succeeded in fusing the two elements 
which they had to deal with, namely ancient French law, and that of 
the Revolution. The point in which their work is comparatively weak 
is the system of hypothec (v.v.), because they did not succeed in steer- 
ing a middle course between two opposite systems, and the law of 
March 23, i8s«; (sur la transcription en matihre hypoihicaire), was 
necessary to make good the deficiency. A fault frequently found with 
the Code Civil is that its general divisions show a lack of logic and 
method, but the division is practically that of the Institutes of Justinian 
and is about as good as any other: persons, things, inheritance, con- 
tracts and obligations, and finally, in place of actions, which have 
no importance for French law except from the point of view of pro- 
cedure, privileges and hypothecs, as in the ancient coutumes of France, 
and prescription. It is, mutatis mutandis, practically the same division 
as that of Blackstonc’s Commentaries. 

In later years other objections were expressed ; serious omissions were 
pointed out in the code ; it docs not give to personal property the im- 
portance which it acquired in the course of the 19th century; it makes 
no provision for dealing with the legal relations between employers and 
employed which modern complex undertakings involve; it does not 
treat of life insurance, etc. But this only proves that it could not fore- 
tell the future, for most of these questions are concerned with eco- 
nomic phenomena and social relations which did not exist at the time 
when it was framed. The code needed revising and completing, and 
this was carried out by degrees by means of numerous important laws. 
In 1904, after the celebration of the centenary of the Code Civil, an 
extraparliamentary commission was nominated to prepare a revision 
of it. (J. P. E.) 

Dissemination of the Code« — ^Thc influence of the Code Civil has 
been very great, not only in France but also abroad. It should be re- 
membered that when the Revolution broke out France had for a cen- 
tury and a half held, almost without a rival, the leading place among 
the nations of the world. Its language was well on the way to succeed- 
ing Latin as the common speech of civilized men; its literature, its arts, 
the fascination of its culture, the splendour of its capiUl city, tlie devo- 
tion of iU missionaries, held all mankind spdlbound. Yet its law had no 


admirers or imitators in other countries. Few foreigners thought It 
worth while to study France’s meagre legal literature; few students from 
abroad sought admission to its law schools. The Revolution and the 
empire, by the alarm which they extited and by the spirit of nationalism 
which they stimulated in other countries, went far to forfeit for France 
the pre-eminence which it had won and was winning by peace^ pene- 
tration. But the code saved the situation; and ever since its promulga- 
tion (March 21, 1804), France has exerted an incomparable influence 
upon the institutions and legal culture of the civilized world. Indeed, 
until the promulgation of the German dvil code (Aug. 24, 1806) the 
Code Napolran was without a competitor as a model for law reformers 
throughout all parts of the world outside the British empire and the 
United States. In the absence of an English code, the English common 
law has, in spite of the great place which it occupies, found acceptance 
in no country outside the circle of those which, by reason of conquest 
or of colonization, possess English-speaking rulers. The 19th century 
was pre-eminently an age of nation-making. In Europe it saw the 
creation or the unification of Germany, Italy, Belgium, Rumania, Bul- 
garia and Greece; on the American continent it saw the Spanish and 
Portuguese colonies transformed into 15 new nations; and in the east 
it witnessed Japan, Thailand, Turkey and Egypt attempting with 
greater or leas success to grasp the secret of European pre-eminence. 
Of these 25 nations almost all sought to mark their succession to poUtical 
maturity, and to proclaim their adherence to the European world, by a 
general revision and codification of their laws; and in most cases the 
model followed was that furnished by the Co^ Napolton. The code 
was attractive in form ; it was written in French ; it was, or seemed to 
be, easy to understand; it bore the name of the greatest man of the 
age ; it claimed to be catholic, rational, imperial and universal ; it was 
secular without being irreligious and democratic without being revolu- 
tionary. In short, according to the ideas of 19th-century liberalism, 
it set forth in chapter and verse the fundamental articles of the social 
contract. Nor did the code have to rely upon its intrinsic merits alone. 
The reorganization of the French educational system, and particularly 
of the university, which constituted one of Napoleon’s principal achieve- 
ments, created law schools which in their turn produced an imposing 
literature of exposition and commentary on the code. This literature 
was an important factor in promoting the adoption and assimilation 
of the code by other countries. 

The Napoleonic Empire. — ^When first promulgated in 1804, the 
French code came automatically into force in all tho.se countries which 
were at that time subject to the empire. The.se were Belgium, Luxem- 
burg, the Palatinate, those parts of Rhenish Prussia and He.s!ie- 
Darmstadt which were situated on the left bank of the Rhine, the terri- 
tory of Geneva, Savoy, Piedmont and the duchies of Parma and 
Piacenza. Napoleon subsequently promulgated the code in the follow- 
ing countries as they were successively conquered: Italy (by decree of 
March 30, 1806), Holland (Oct. 18, 1810), the Hanseatic departments 
(senatus-consultum of Dec. 13, x8io) and the grand duchy of Berg 
(decree of Dec. 17, i8n). The following countries adopted the code 
^oprio motu, though doubtless under some pressure, before the fall of 
the empire: Westphalia, Hanover, the grand duchies of Baden, Frank- 
furt, Nassau and Warsaw, several of the Swiss cantons, the free city of 
Danzig, the Illyrian provinces and the kingdom of Naples. 

The blows delivered at Leipzig (18x3) and Waterloo (1815) to 
French prestige gave a check, but only for a short time, to the dis- 
semination of the code. In many parts of Italy, for example, the, resto- 
ration governments revived the old laws ; but they were speedily com- 
pelled to recognize that the clock could not be put back in so violent a 
fashion and to revert to codes on the French model. The code of the 
two Sicilies (1819), the code of Parma, promulgated by the former 
empress, Marie Louise, in 1820, the important Sardinian or “Albertine” 
code promulgated for Piedmont in 1848, and the civil code of Este 
( 1851 ) all bear the mark of French influence. These essays in legislation 
led up to and were replaced by the general dvil code for the new king- 
dom of Italy which came into force on Jan. i, 1866. The similarity of 
this code to the French code is particularly marked in all those parts 
in which both remain dosest to Roman law, t.e., in the sections treating 
of obligations and real rights. The degree of this similarity may be 
judged by the fact that a committee composed of French and Italian 
jurists prepared drafts with a view to a uniform revision of those parts 
of the two codes which related to the law of obligations. 

Europe After WaterloOir-The restitution, after Waterloo, of 
their possessions on the left bank of the Rhine to Prussia and the Ger- 
man states was not followed by the abandonment of the French code, 
which remained in force until replaced in 1900 by the general code for 
the German empire. In Baden the Code Napolton was transmuted and 
preserved, without substantial change, in the Badisches Landrecht and 
in this form had a similarly long lease of life. The code not only re- 
mained in force in that country, but was the subject of influential ex- 
position. The Commentary of ^chailae, a Heidelberg professor, pub- 
lished in 1808 was the first general treatise on the code in any laiupiage. 
Not only was it destined to reappear in numerous sucoessive editions 
in German, but it served as the basb for the French Commentary of 
Aubry and Rau, of which the edition completed in 1922 still bore on 
the title page **d*apris la mithode de Zachaiiae" PucheH’s Zeitschnft 
fur framdstsches Ciudrecht, founded in 1870 and published at Mann- 
heim, continued to appear till early in the aotb century. 

Egypt^Egypt offers an example of the reception not only of the 
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Code Civil but of ita four compaaion codes by a people totally alien to 
Europe in all cultural traditions. When, in 1874, the EgyptUn govern- 
ment obtained the consent of the powers to the institution of the mixed 
tribunals, it was agreed without debate that the onlypossible law with 
which to equip them was that of the French code. The Code CivU, as 
adapted for application by the new tribunals, was shorn of all matters 
relating to personal status and to the effects on property of marriage 
and death. In 1883, the year following the British occupation, the 
French codes were extended, in a form almost identical with that 
adopted by the nuxed courts, to the newly organized native jurisdiction. 
The result of this twofold “reception” of the French codes was that 
Egypt looked to French textbooks, to French judicial decisions and in 
a large measure to French professors for the progressive elucidation of 
the law. It wa.s largely for this reason that in spite of the British oc- 
cupation the social and cultural influence of France remained supreme 
in that countir. It has been remarked that proposals for innovation 
made by English advisers met with opposition as often on the ground 
that they offended against the principles of French law as on the ground 
that they trespassed against the sacred law of Islam. 

Japan. — The course of events in Japan was different and even more 
instructive. One of the first acts of the restoration government, as early 
as 1870, was to cause the Code Na|)ol6on to be translated and to send 
for French jurists to supervise the administration of justice and to 
organize legal education. Though not promulgated as law, the French 
code in this way and in the absence of any serious rival, either in- 
digenous or foreign, acemired great authority from the beginning of the 
new regime. In 1880 there was published a draft civil code, prepared 
by Bolssonade, a member of the French legal mission. This code, 
though it, too, was not promulgated as law, exercised for 16 years as 
great an influence in the country an if it had been legally in force, and 
was treated by the judge.s as a statement of the principles of natural 
reason and equity. Meanwhile, concurrently with the academic teach- 
ing of French law, provision had been made by the Japanese govern- 
ment for in.strurtion in Anglo-U.S. law at the University of Tokyo. In 
i8f)2 Boissonade’s code was on the eve of being put into force, when the 
diet voted that it should be submitted to a further revision. This de- 
cision appears to have resulted from dissensions between the French and 
English schools of legal thought. The result was that when the revi^d 
code was finally promulgatecl in 1896 it was found to be neither English 
nor French but German in inspiration. 

Competition of German Civil Code.— This dinouemeni was 
symbolic. The German civil code, published in its final form in 1895, 
w'as the first serious rival which Napoleon's code had had to encounter. 
As compared with its French predecessor, the German rode had the ad- 
vantage derived from a century of progress in legal science; it was a 
more carefully thought out piece of work; it was greatly superior in 
arrangement ; it distinguished more clearly between substance and ac- 
cident, between principle and application; in short, it was a more 
.scientific piece of work. There arc strong indications that it may now 
be taken to have replaced the French code as the model for future essays 
in codification. The Swiss civil code, for example, dated Dec. 10, 1907, 
was largely modelled on the German code, though in form it was shorter 
and simpler. The Turkish rcfiublic adopted it, almost without altera- 
tion, as the civil code of Turkey. ^ (M, S. A.) 

Bibliography. — V. A. and P. A. Dalloz, Code civil, 3 vol. (1873- 
Qo) and Additions au code civil (1911, etc.) in Jurisprudence ginenue 
(1873, etc.) ; Le code civil: Uvrr. du cenlenake, vol. ii (1904) ; E. Black- 
wood Wright, The French Code Civil as Amended up to 1906, trans. 
with notes (1908) ; M. Planiol, TraiU Jiimentaire de droit civil fran^ais, 
6th ed., vol. i, p. 53 et seq, 

CODES AKD ciphers (Cryptology), generd terms 
designating the methods or the paraphernalia employed in secret 
communications or involved in the science of cryptology (from 
( ;r. kryptos, “hidden,” and logos, “word” ) . Because of the growth 
of governments, the expansion of commerce and especially the 
remarkable progress made in communications-electronics tech- 
nology, cryptology has come to play a very important role in 
governmental communications, especially diplomatic and military. 
It also plays a minor role in commercial, industrial and banking 
communications. Among the more uncommon uses of ciyptolo^ 
are those in connection with attempts to establish authorship in 
cases where that has been brought into question, as, for example, 
that of the Shakespeare plays. 

In its early stages cryptology was concerned almost exclunvdy 
with secrecy in written communications and this article will be 
restricted very largely thereto, but the science has developed 
to the stage where it deals not only with enciphered writii^ 
(cryptograms) but also with other mediums of cryptocommuni- 
cation, such as enciphered telephony (ciphony) and encif^ered 
facsimile (cifax) transmissions. 

Cryptology embraces the twin or complementary saences of 
signal security and signal intelligence. The former deals with 
all the means and methods of protecting one’s own signals against 
interception and reading or utilization by unauthorized persons 


generally referred to as “the enemy.” The latter deals with all 
the means and methods employed in acquiring information or 
intelligence by intercepting and solving the enemy’s crypto- 
^nals or nullifying his signal security so that the signals or 
information derived from them can be used against him. 

Signal Security.^ — ^'fhe principal components of this phase of 
cryptology are: (i) phy.sical and personnel security; (2) trans- 
mission security; and (3) cryptosecurity. The first deals with 
the precautions and measures taken to assure that the physical 
arrangements and the facilities or procedures for safeguarding the 
paraphernalia or cryptomaterials used, i,e., the codes, ciphers, 
key lists, etc., are adequate for the pur[K)se and that the personnel 
employed in operating the codes and ciphers or cipher machines 
are trustworthy. The second component deals with the means, 
methods and procedures* for assuring that no information is in- 
advertently disclosed either by indiscretions of operators or by 
fault.s in the transmitting or receiving apparatus which may assist 
in the solution of the transmissions. The third component, crypto- 
security, which deals with the technical adequacy of the crypto- 
53^tems employed, is usually of greater interest and deserves 
more extensive treatment than the other two. In an article 
of this nature it is possible only to deal briefly with cryptography 
(from Gr. kryptos, “hidden,” and graphein, “to write”), it be- 
ing understood that many of the cryptoprinciples employed 
for the protection of written communications, or signals rep- 
resenting them, can also be used in protecting or disguising other 
t)q)es of cryptosignalling; c.g., ciphony and cifax. Cr3rptography 
deals with the processes, methods or means involved in 
preparing co'ptograms, that is, messages or writings which are 
intended to be incomprehensible except to those who legitimately 
possess the proper special paraphernalia and the keys for those 
cr^tograms and know how to use them in order to reproduce the 
original plain text of the messages. 'These processes are usually 
accomplished by means of cryptosystems employing codes or 
ciphers. 'The process of converting a plain-text message into a 
co’ptogram is called enciphering (or encoding); that of recon- 
verting the cryptogram back into its intelligible form, when done 
by a legitimate or authorized communicator, i.e., one who legiti- 
mately holds the paraphernalia and the key, is called deciphering 
(or decoding). 

Although in theory no sharp line of demarcation can be drawn 
between code systems and cipher systems, in modem practice the 
technical differences between them arc sufficiently maiked to war- 
rant their being treated as separate categories of methods. Some 
authors include as a third and separate category the extensive but 
much less important one containing the so-cdled “concealment 
systems,” which are sometimes employed to hide an internal or 
secret message within an external or apparently innocent piece 
of writing with a view to avoiding arousing suspicion in the minds 
of persons not privy to the secret, or to eluding censorship in 
wartime. In such systems the message or its elements are 
hidden or disguised by any one of hundreds of different means 
and methods, including such mediums as secret or invisible inks, 
microscopic writing, etc., but none of these concealment systems 
or devices will even be mentioned again herein. It is convenient 
to consider cipher systems first, then code systems, with the under- 
standing that only a very few of the limited number of systems 
suitable for serious usage can here be outlined. 

Cipher Ssrstemi,^ — ^In general, cipher systems involve a crypto- 
graphic treatment of textual units of constant and equal length, 
usually single letters, sometimes pairs, rarely sets of three letters, 
these textual units being treated as symbols without reference to 
their identities as component parts of words, phrases and sen- 
tences. Every practical cipher system must combine (i) a set 
of rules, processes or steps constituting the basic cryptographic 
method of treatment or procedure, called the general system, 
which is agreed upon in advance by the communicators and which 
is constant in character, with (a) a specific key which is variable 
in character. In enciiffiering plain text, the specific key, which 
may consist of a number or a series of numbers or a word, phrase, 
sentence, etc., controls the steps under the general system and 
detennines the specific nature or exact composition of the cipher 
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message produced; in decipherment the specific key similarly 
controls the steps and determines what the deciphered text 
will be. When all operations are performed correctly, the two 
plain texts (before and after the cryptography) should be identi- 
cal or nearly so, save for minor differences arising from errors in 
their encipherment and transmission or in their reception and 
decipherment. The general system should be such that even if 
it is known to the enemy no properly enciphered message can be 
read by him unless he also knows the specific key or keys ap- 
plicable to that message. 

Despite a great diversity in the external appearance and in- 
ternal constitution of ciphers, there are only two basic classes 
of systems — transposition and substitution. (Concealment ci- 
phers are excluded from the discussion.) A transposition cipher 
involves a rearrangement or change in the sequence of the letters 
of the plain-text message without any change in their identity; a 
substitution cipher involves a replacement of the plain-text let- 
ters by other letters (or by other symbols) without any change in 
their sequence. The two systems may be combined in a single 
cryptosystem. 

llie majority of transposition systems involve inscribing the 
letters of the plain text in a geometrical design called a matrix, 
beginning at a prearranged initial point and following a prescribed 
route, and then transcribing the letters from the matrix, beginning 
at another prearranged initial point and following another pre- 
scribed route. The matrix may take the form of a rectangle, 
trapezoid, octagon, triangle, etc., but systems in which the specific 
keys consist solely in keeping the matrices, the initial points and 
the routes secret are not often now employed because of their 
limited variability and, therefore, their relatively low degree of 
security. In this same class also fall systems which employ per- 
forated cardboard matrices called grilles, descriptions of which 
will be found in most of the older books on cryptography. The 
trans()ositlon system most commonly used in practice is that des- 
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Flg. I.— An example of simple columnar tnnsposltion. The numerical key 
is derived by numbering the letters of the keyword ("telegraph'*) in accord- 
ance with their relative order of appearance in the ordinary alphabet, repeated 
letters, if present in the key, being numbered in sequence from left to right. 
The message is written in the normal manner from left to ri^t in successive 
horizontal lines underneath the key, forming a "rectangle” of columns of 
letters. These letters arc then tratiscTlbed in regular grouiw of five from the 
rectangle by reading down the columns, taking tlic latter in the sequence 
indicated by the key numbers. The last line of the rectangle may be completely 
filled with letters, nonsignificanu being added if necessary; but the security of 
the method is considerably increased if the last line shows one or more blank 
spaces, as in this example. 

ignated as columnar transposition, wherein the transposition ma- 
trix takes the form of a simple rectangular figure the dimensions 
of which are determined in each instance jointly by the length of 
the individual message and the length of the specific key. An ex- 
ample is shown in fig. i. 

In the foregoing case the letters undergo a single transposition; 
in cases involving double transposition, that is, wherein-the letters 
undergo two successive transpo.sitions, the security of the crypto- 
grams is very greatly increased, provided the methods selected are 
such as will effectively disarrange individual letters and not merely 
whole columns or rows. A practical system of double transposi- 
tion is illustrated in fig. 2. The principal advantages of trans- 
position systems lie in their comparative simplicity, speed of 
operation and, in some cases, their high degree of security; but 
despite these important considerations they do not at the present 
time play a prominent role in practical cryptography. 

Substitution systems involve the use of conventional or cipher 
alphabets composed of two juxtaposed sequences, one (either 
expressed or implied) corresponding to the letters of the ordinary 
alphabet (a, c . . . x, y, s), the other containing their respective 


Plain-text meMNie: DELAY DEPAimiRE UNTIL niRTHER NOTICE. 




Cryptogram 

TARNC UDEEI LTTPO RNUEY URAID PETER LH 

Ftg. a.— An examine of true double tranapoaltlon. The cipher letten le- 
suiting from the first transposition rectangle (a) are written under the ki^ 
of the second transposition rectangle (b) just as though they constituted plain- 
text. that 18, from left to right. In successive horizontal rows. The final trans- 
position is then performed In exactly the same manner as In fig. x. yielding 
fiv^letter groups. The two rectangles may be based upon the same keyword, 
as In tills example, or upon wholly different keywords. 

cipher equivalents. The complexity of a substitution system 
usually depends upon three factors: (1) the specific composition 
of the cipher alphabet or alphabets employed; (2) the number of 
them involved in a single cryptogram; and (3) the specific manner 
in which they are used. As to their composition, cipher alphabets 
are of various types and are known under various names, such as 
standard, direct, reversed, systematically mixed, key-word mixed,. 
random mixed, reciprocal, etc., all having reference to the nature 
of the two sequences composing them, the interrelations existing 
among them internally or externally, etc. The most important 
factor in connection with a cipher alphabet is whether its two 
sequences, regardless of their composition, are known or unknown 
to the enemy; for, if known, any conventional or disarranged al- 
phabet may be handled with the same facility as the normal alpha- 
bet. As to the number of alphabets involved in it, a cryptogram 
is either monoalphabetic, involving a single cipher alphabet, or 
polyal(ihabetic, involving two or more alphabets. In e.ssence the 
difference between the two types lies in the fact that in the former 
the equivalence between plain-text and cipher letters is invariant, 
i.e., the equivalence is of a constant or invariable nature through- 
out the cryptogram, whereas in the latter it is of a changing or 
variable nature, controlled by the key. With regard to secrecy, the 
third condition mentioned above, namely, the specific manner in 
which the various cipher alphabets are employed, is the most im- 
portant in determining the degree of security or resistance the 
cryptogram will have against cryptanalysis, as explained below. 

Monoalphabetic substitution is usually unilileral; i.e., each let- 
ter of the plain text is replaced by a single character. Cases of 
biliteral, triliteral, etc., substitution are sometimes encountered; 
an example using bilitcral equivalents is shown in fig. 3. No mat- 
ter how many characters arc in the groups compo.sing the cipher 
equivalents for plain-text letters, if the groups are always the 
same for each letter, the substitution i^stem is still monoalpha- 
betic and the cipher can be treated as such. 

Polyalphabetic systems are often referred to as double-key sys- 
tems and, as noted above, employ two or inore cipher alp^bets 
in the encipherment of single dispatches. In a given system the 

Flsln-text message: DELAY DEPARTURE UNTIL FURTHER NOTICE. 
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Plafai: THERNOTI OE 
OpiMr! AABCABAEDAMAACOIEAB 


Cryptogram 

CAABA CBAED OAABB BBAAE Hi. 


Fig. An examide of bilitcral. monoalphabetic substltatlon. A keyerord 
alphabet of as letters (I serving also for J) Is written In a square 5 x S> 
case the alphabet is based upon the wera "telegraph.) " The letters (A,B.C,D, 
£) at the aide and top of the square, Uken In prirs. can then be used to repre- 
sent the letters within the square. Thus. D vCA, E -AB, etc. The letters at 
the side of the square may be the same as or different from those at the top; 
la both cases keywords, identical or different, may be uaed instead of tn«: 
letters A.B,C,D,R. 
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cipher alphabets may be entirely independent or they may be 
interrelated. In the simplest case of interrelated a 4 [>habets, that 
resulting from juxtaposing, at all points of coincidence, two pri- 
maiy sequences which are normal sequences proceeding in the 
same direction (a,b,c,.. x, y, s), the secondaiy cipher alphabets 
are called standa^ alphabets; t^se when successively tabulated 
yield a symmetrical or square table (fig. 4) which is generally 
referred to in the literature as a Vigen^re table, a quadricular 
table, etc. 

Such a table may be used in several The most common 

method employs the top row of letters as the plain-text sequence 
and the successive horizontal rows as the cipher sequences, each 
of which may be designated by its initial letter. Thus, the fourth 
or D alphabet is the one in which plain text A is represented by 
cipher D; f.e., Ap^^D^, Bp^E^, etc. In the ninth or I alf^bet, 
Ap»Iat etc. Therefore, when several such alphal^ts arc 

to be employed, the letters of a key word can serve to indicate the 
number, identity and sequence of the cipher alphabets to be used 
consecutively in the cryptographic operations. 

This type of cryptogram is usually referred to as the Vigen&re 
cipher or as le chiffre ind^.chif table, although Blaise de Vigen^re 
never claimed that he invented the table or the system; he was 
merely among the first to describe it (see below). 
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PqR8TUVWXYZ 
qR8TUVWXYZA 
R8TUVWXYZAB 
8TUVWXYZABC 
TUVWXYZABCD 
UVWXYZABCDE 
VWXYZABCDEF 
WXY2ABCDEFO 
XYIABCDEFOH 
YZABCDEFOH I 
ZABCDEFOH IJ 
ABCDEFOH IJK 
BCDEFOH IJKL 
CDEFOH IJKLM 
DEFOH IJKLMN 
EFOH IJKLM NO 
FOH IJKLM NOP 
OH IJKLMNOPq 
H IJKLMNOPOR 
IJKLMNOPqRS 
JKLMNOPqR8T 
KLMNOPqR8TU 
LMNOPqRBTUV 
MNOPqflSTUVW 
NOPqR8TUVWX 
OPQR8TUVWXY 


Fiff. 4.— The simple Vlgentre table. The cipher equivalent of a given 
plain-test letter enciphered by a given key letter ii that letter which atandi 
at the intenecUon of the vertical column headed by the former and the hori- 
sontal row b(^n by the latter. Thus, plain-text letter E enciphered by key 
letter M yields dpher letter Q, or, in brief notaUon, Ep(Mk) ■“ 0 «; BpCXs) •• 
B«. etc. 


Various modifications of the simple square table are encount- 
ered, these involving different types and arrangements of the 
sequences therein, but in every case where these sequences can 
be arranged so as to exhibit symmetry of position as regards the 
order in which the letters fall in the successive rows or columns, 
sliding or concentric primary sequences may be employed to pro- 
duce the same results as the table and are often more convenient. 

Polyalphabetic substitution systems may be classified as peri- 
odic or aperiodic, depending upon whether or not the ciyptugrams 
produced by them exhibit external phenomena of a cyclic nature. 
Periodicity is exhibited externally whenever the substitution 
process involves the use of keying elements which are used in a 
repetitive manner and which, in a single message, operate in con- 
junction with a fixed number of cipher alphabets, as would the 
example shown in fig. 5. 

Polyalphabetic systems of the aperiodic type are of great 
diversity in construction. In these systems periodicity is cither 
entirely lacking because of the nature of the method or it is sup- 
pressed by incorporating elements which serve as periodicity 
interrupters. In the well-known aperiodic system designated as 
the running-key or nonrepeating-key system, periodicity is avoided 
by employing for the key the running text of a book, identical 
copies of which are in possession of the correspondents. The 
starting point of the keying sequence is agreed upon in advance, 


Kesr: 

T R 0 Y T 

R 0 Y T R 

0 Y T R 0 

Y T R 0 Y 

BlaiikiUaEt: 

L E T T E 

R N 0 T Y 

E T R E C 

E 1 V E D 

Ciito: 

E VH R X 

1 BMM F 

8 R K V Q 

C BM 8 B 


Fig. I.— An enmple of multiple Alphabet lubiUtutioB. The alphabets of 
the simple VigeoSre Uble (fig. 4 ) ve used in conjunction with the keyword 
TROY, which Is written above the plain text ana repeated as many times as 
required. Bach letter is then enciphered bv the keyletter above ii. Thus, for 
the first letter. UCTkl^Ea; for the second letter. ^(Rk) -Ve. etc. Usually 
all the plain-text letters governed by the first letter of the key are enciphered 
in succession, then those governed by the second, etc., this method reducing 
the possibility of error. In practice, the keyword, and therefore the period, 
b usually longer than that employed in thb example, words and phrases of 
X 5 to so or more letters being common. Much more important, however, is 
the fact that the ahdiabets employed in modem times are sddom those of the 
stmide Vigenfire tabb, but are mixed alphabets, the use of which makes the 
cryptograms more secure against solution. 

or is indicated in one of many ways by means of elements called 
indicators, which designate the exact point where the sequence 
begins. Another type of nonrepeating-key system, often desig- 
nated as the autokey system, is that in which, beginning with a 
preconcerted key letter, each cipher letter (or sometimes each 
plain-text letter) becomes the key letter for the encipherment of 
the next plain-text letter. 

The various systems of substitution thus far mentioned are 
monographic in nature, involving single plain-text letters. In 
digraphic systems substitution is by pairs of letters and uses pre- 
agre^ cipher squares or matrices in which the letters of the 
alphabet are disposed according to some key and the cipher equiv- 
alents of pairs of plain-text letters are found by following pre- 
arranged rules. One of the best-known systems of this sort is 
that called the Playfair cipher, named after Lyon, Baron Playfair, 
but invented by Sir Charles Wheatstone. It is illustrated in fig. 6. 

Properly selected methods of transposition and substitution 
when combined into a single system result in producing crypto- 
grams of great security, but because of the additional complex- 
ities of operation introduced by the combination, with the re- 
sultant increased possibilities of error, such systems are not often 
encountered in practice. 


X. Memage: AM FOLLOWINQ ON NEXT TRAIN, 
a. Plain-text: AMFOULOWINQONNEXTTRAINX 
3 . apher; OR QF El XO YX LB BX LX EO APHAU 


Cryphgnm 

4. QRQFE IXOYX UBXL XEOAP HAU 

Fig. 6 .— The Playfair dpher; an example of digraphlc aubatltutlon. An 
alphabet aqnare of as lettera (I aervlng abo an J) baaed upon a keyword (in 
thb case ** Lexington *) b dnwn up. and aubatltution b performed with paira 
of lettera. Three caaea aa regards the position occupied In the sauare by the 
members of a pair are possible; they lie (1) in the same horlsonul row, or (a) 
in the same vertical column, or (3) at the opposite ends of one of the diagonals 
of an imaginary recungle. By studying the following examples under each 
case the method of finding equivalents will become apparent; Case (i) LI "BN. 
AB-BG, OB-iAG; Case (a) ED-TP, EV-TE, FW^VK\ Case (3) ER- 
IP. IM ■*LR, ST ""PB. The text of the message to be endphered, une x in 
the figure, b divided up into pairs, Une a. Double-letter paira in the text are 
to be separated by an Interpol letter such aa X, as shown in the case of the 
word '*foUowing*'^ in this example. Note also the addition of the letter '*X'* 
to the end of the message in order to make a pair of letters. The dpher equlva- 
lenta are shown in line 3. the final cryptogram in five-letter groups, in line 4. 
Various arrangements of letters in the ali^bet square are possible, and com- 
pletely disarranged alphabets may be employed. 

Code Systems^ — Basically, a code system is merely a type of 
substitution system in which the textual units that undergo ciyp- 
tograi^c treatment are of vaiying and unequal lengths. Generally 
they are entire words, but often they may be single letters, syl- 
lables, numbers or phrases of varying leng^ and sometimes whole 
sentences. The cryptoprinciple underlying code systems is very 
old and has as its essential element a specially compiled list of 
words, phrases and sentences, each of which is accompanied by a 
code group which may be another word (real or artificial) or 
a group of letters or figures. Identical copies of specialized lists 
of the foregoing sort, called codebooks or codes, are held by the 
communicators. In encoding a message it is necessary merely 
to refer to the codebook and replace the words, phrases or sen- 
tences composing the message by the code groups assigned them, 
constructing the code message, step by step, in this manner and 
using the fewest code groups possible. As to their cryptographic 
construction or arrangement of contents, codes may be of the one- 
part or the two-part type, the principal difference between them 
being shown in fig. 7. 
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llie condensing power of a code obviously depends upon the 
extent and the nature of its vocabulary. The security of a code 
system depends somewhat upon the distribution and construction 
of the codebook, but mostly upon whether it is used in conjunc- 
tion with a good cipher system which is superimposed on the code 
text and the purpose of which is to afford secrecy, in the case of 
purchasable or publicly available codes, or additional secrecy, in 


One-part Code 
ABABA— A 
ABAC E — ^Abandon-ing 
A BAD I— Abandoned 
A B A F O— Abalc-ing-8 
AB AO U— Abated 
A B AH y — ^Abeyance 
A B E B E — Abid<ving-8 
A B E C I — Abided 

ZVZYZ— Zone^ " 


Two-part Code 

J)tcodii$g 

KABOL— A A B A B A— Abeyance 

8 T 0 L O— Abandon-Ing-s' ABAC E — Procedure 
EXIF 0 — Abandoned A B A D I — ^To purchaae 


ZUMR A— Abated 
ABABA— Abeyance 
RO AB Y— Ablde-ing-e 

B IKUR— Zone-e 


A B A F O— Commenced 
A B A Q U— Do not think 
A B AH Y— Recorded 

ZYZYZ-Acoording to 


Fig. 7. — Entrorts from tyj^cal one-port and twi>-part coded. In the one- 
part tyiie the code groups and the vocabulary arc arranged in imrallel. al- 
phabetic (or numerical) aequenoes, ao that a dingle liook served for encoding as 
well as for decoding. In the two-part type tlie encoding book lists the elements 
of the v(K3ibiilary in alphabetic order but the code grouiM ore in random order, 
ao that a deending biwk. in which the code groups apiicar in alphabetic (or 
numerical) order accompanied by their meanings, is essuntial. The degree of 
secr<*cy afforded by a code of the latter tyiie is much greater than that afforded 
by one of the former type, all other things being equal. 


the case of private or governmental codes. Code messages which 
undergo this second step are said to be superenciphered, re- 
enciphered or, simply, reciphered. The principal purpose of code 
in commercial communications is to effect economy in their cost 
of electrical transmission, secrecy being usually of secondary im- 
portance (except in certain types of banking operations). Codes 
for general business communications are purchasable from their 
publishers and therefore in themselves provide no secrecy. Many 
business firms, however, use specially compiled prix'ate codes 
which, if carefully restricted in distribution, may be regarded as 
confidential or secret. In governmental and especially in dip- 
lomatic or military communications secrecy is generally of primary 
importance, economy is secondary. 

Governmental codes which are intended to l)e secret are, of 
course, very carefully guarded in their production, distribution and 
u.sage and, as a general rule, messages in such codes arc superen- 
ciphered. 

Cryptoapparatus« — Cryptodevices and cryptomachines vary 
in complexity from simple, superimposed, concentrically or eccen- 
trically rotating disks to large mechanical machines and electri- 
cally operated cryptoteleprinting apparatus. One of the best de- 
vices of the more simple, mechanical type is that known as the 
Bazeries cylinder (see hg. 8), named after the French cryptog- 
rapher who is commonly credited with its invention in 1891. The 
principle upon which the device is based was, how'ever, conceived 
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Fig. 8 . — ^THE BAZERIE8 CYLINDER 

Tha Baiorlti oylindar ooniitti of a lat of 20 ditki, oaoh boarlng on lit porlphory 
a difforontly mixod olphobot. Tho ditki, which bear Idontifylng numbcri from 
1 to 20, aro auombl^ upon tho ihaft In an order that oorrosponds to a nu- 
morloal key. To onolphor tho moctago, 20 lottorc aro takon at a time, and the 
ditki are revolved to at to align tho 20 lottert horizontally; the letterc of any 
row oan bo takon for tho olphor toxt. In doelphorlng, the cipher letteri, taken 
20 at a tima, ara alignad horizontally; tha dliki ara than lookad Into petition. 
By ilowly revolving tho whole oylindor and axamlning aaeh row of lattort, one 
and only one row will bo found to yield Intalllgiblo toxt all tha way aoroat 

many years before by Thomas Jefferson (see Jefferson’s Papers 
in the Library of Congress, vol. 232, item 4 i» 575 )* 

Devices of the sort exemplified in fig. 8 soon proved to be in- 
adequate for modem cryptocommunications, as regards not only 
speed, accuracy and facility in operation but also security of the 
end product. It was not long, therefore, before more automatic 



Fig. 9 -PORTABLE CRYPTODEVICE WHICH PRODUCES A PRINTED RECORD 
OF THE CIPHER TEXT AS WELL AS OF THE PLAIN TEXT. THE LETTERS TO 
BE ENCIPHERED OR DECIPHERED ARE SET BY TWIRLING THE INDICATING 
DISK SHOWN AT LEFT AND OPERATING THE LEVER AT THE RIGHT. THE SIX 
WHEELS CONTROL THE CRYPTOGRAPHY. IN CONJUNCTION WITH CERTAIN 
OTHER VARIABLE KEYING ELEMENTS INSIDE THE MACHINE 

and more secure types of apparatus were invented and developed. 
In such apparatus rotatory components referred to as cipher rotors 
have come to be of primary importance. The rotors may be of a 
mechanical or a/i electrical type. Fig. 9 shows a machine which 
uses a series of mechanical rotors to produce an extremely long, 
continuously changing key for encipherment. Although the re- 
sults of manipulating the machine are printed upon a paper tape, 
the absence of a typewriter keyboard makes opieration of the 
machine slow and tedious. Fig. 10 shows a machine which uses a 
series of juxtapo.sed electrical rotors and stators to form a path 
for the passage of electric currents connecting the 26 keys of a 
keyboard to the 26 lamps of a light board upon which the results 
of manipulating the keys are indicated. Automatic angular di.s- 
placcments of the rotors serve to vary the path with each depres- 
sion of any key of the keyboard. From a practical point of view 
such a machine is not satisfactory for ofiices engaging extensively 
in cryptocommunication since it lacks an automatic recording or 



Fig. 10.— ELECTRICAL CIPHER MACHINE EMPLOYING A TYPEWRITER KEY- 
BOARD 

printing mechanism and the results of operating the keyboard have 
to be recorded by the operator by hand. Thcreforer a machine 
ccmibining both a keyboard and a printing mechanism had to come, 
sooner or later. Such a combination of components is shown m 
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fig. II. Machines of ^ type, which an not necessarily associ- 
ated with the electrical commimication system but which merely 
produce an rad product (a printed record) that can be given to a 
communication centre or telegraph office for transmission, are 
called ofi-line cryptomachines. 

But even this stage in improvement in cryptocommunications 


deals with the processes, methods or means employed in deriving 
information by intercepting and analyzing enemy communications. 
Its principal components are: (i) interception and forwarding of 
traffic (messages) to analysis centres; (2) traffic analysis, includ- 
ing radio direction or position finding and operator identification; 
and (3) cryptanalysis or solution (and translation, when neces- 



sary) of the texts of the messages. Only the last two components 
will be discussed. 

Traffic Analsrais. — Stated in general terms, traffic analysis 
involves studying the messages exchanged within a communica- 
tions network for the purpose of penetrating the signal security 
camouflage superimposed thereon. 

Such study permits reconstructing the networks from data such 
as volume, direction and routing of messages, frequencies, sched- 
ules and call signs used, etc. When the most important features 
of the networks have been thus ascertained, the analyst is not only 
able to ascertain the geographic locations and dispositions of mili- 
tary units (order of battle) and important movements of the.se 
units, but also to predict with varying degrees of reliability 
(based upon inferences) the area and extent of future military 
tactical or strategic operations. 

Cryptanalysis* — ^The science of solving cryptograms by anal- 
ysis is called cryptanalysis, to distinguish the indirect methods 
of reading cryptograms from the direct methods which, of course, 
require a knowledge of the basic method and specific key, in the 
case of ciphers, or possession of the codebook, in the case of codes. 
Apart from the more simple, classical types, nearly every scien- 
tifically constructed cryptographic system presents a unique case 
in cryptanalysis, the unravelling of which requires the exercise 
of unusual powers of observation, inductive and deductive reason- 
ing, much concentration, perseverance and a vivid imagination; 
but ail these qualities are of little avail without a special aptitude 


Fic. 11.— THE CRYPTODEVICE OF Fic. • EQUIPPED WITH A KEYBOARD AND arising from extcn.sive practical experience. It is worthwhile to 


DRIVEN BY AN ELECTRIC MOTOR. THE TWO MACHINES ARE CRYPTOQRAPHI* 
CALLY INTERCOMMUNICABLE. THE OPERATING LEVER AT RIGHT IB USED 
IN CASE OF POWER FAILURE 


note that the resistance which a specific cr>^tosystem will have 
against cryptanalysis is often vitally affected by the sophistication 
of the rules for its use and by the degree to which these rules are 


proved inadequate and communicators soon began to see need for 
on-line cryptomachines, f.e., apparatus which combines in a single 
and instantaneous operation the following steps: (1) manipulation 
of a key of the keyboard at the transmitting station to correspond 
to a character of the plain-text message; (2) automatic encifffier- 
ment of that character to form a cipher character; (3) electrical 
representation of that character by a signal or a permutation or 
combination of signals corresponding to the cipher character; (4) 
electrical transmission of the signal or signals; (5) their reception 
at the distant end; (6) their translation into a cipher character; 
(7) automatic decipherment of the character; and (8) printing 
the deciphered character — ^all this at the rate of at least 300 char- 
acters (=60 words) per minute. In fig. 12 is shown a prototype 
of such a machine. It is obvious, of course, that machines of this 
advanced type can be employed only where there is direct access 
to transmission and reception facilities. 

As a result of extensive research and development after 1920, 
machines of the sorts here described have undergone considerable 
improvement, and further progress in written-cryptocommunica- 
tions technology appears to lie in this direction. 

Signal Intelligence^The principal components of signal 
intelligence are: (1) communication intelligence, derived from 
the interception and analysis of signals which are involved in the 
exchange of messages or communications between persons imd 
which are, therefore, of the type designated as communication 
signals; and (2) electronic intelligence, derived from the inter- 
ception and analysis of electromagnetic radiations which are of 
a type other thaw those used in communications, such as radar, 
identification and recognition signals, navigational beacons, etc., 
and which are therefore designated as noncommumcation sign^s. 
It should be noted, however, that it is often difficult to draw a line 
of demarcation between communication intelligence and electronic 
intelligence because these two fields deal with signals which merge 
into each other in the continuous spectrum ^erally referred to 
as that pertaining to communications electronics. 

ConuatuilMtlon Intelligenceir-This phase of cryptology 


observed by cipher clerks. In respect to the latter, Francis Ba- 
con’s comment in his Of the Advancement of Learning (1605) is 
as true today as the day it was written: “But in regarde of the 
rawnesse and unskillfulnesse of the hands, through which they 
passe, the greatest Matters, are many times carryed in the weak- 
est cyphars.” 

A preliminary requisite to the analysis of a cryptogram is a 
determination of the language in which its plain text is written, 
information which is either already at hand in the case of official 
communications or which, in the case of private ones, can usually 
be obtained from extraneous circumstances. Next comes a de- 
termination as to whether a cipher or a code system is involved; 



Fig. It .— a FRINTING TELIMAPH CIFHIN MACHINE 


this is based upon the fact that differences in their external ap- 
pearance are usually sufficiently well marked to be detectable. If 
the cryptogram is in cipher, the next step is to determine whether 
transposition or substitution b involved TUs determination b 
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made on the basis of the fact that in plain text the vowels and 
consonants are present in definite proportions. Since transposi- 
tion involves only a rearrangement of the original letters, it fol- 
lows that if a cryptogram contains vowels and consonants in the 
proportions normally found in plain text in the language in ques- 
tion, it is of the transposition class; if not, it is of the substitution 
class. The solution of transposition ciphers involves much ex- 
perimentation with matrices of various types and dimensions, clues 
to which are afforded by the number of letters in the messages and 
extraneous circumstances. The assumption of the presence of 
probable words is often necessary. Special methods of solution 
based upon a study of messages of identical lengths, or with identi- 
cal beginnings or endings, are often possible to apply when much 
traffic has been intercepted. Finally, the presence of letters which 
individually are of low frequency but which when present have 
a great affinity for each other and form pairs of moderate or high 
frequency, such as qu in Spanish or ch in German, afford clues 
leading to solution. 

The basis upon which the solution of practically all substitution 
ciphers rests is the well-known fact that every written alphabetic 
language manifests a high degree of constancy in the relative 
frequencies with which its individual letters and combinations of 
letters are employed. For example, English telegraphic texts show 
the following relative frequencies in t,ooo letters, based upon an 
actual count of 100,000 letters appearing in a large but miscel- 
laneous as.sortment of telegrams of a commercial and governmen- 
tal nature, but all in plain language: 

ETRI NOA8DLCHP 

12B 90 88 7B76 74 728S40ae83S3aC 

UPMYQWVBXKQJ Z 

SO 27 28 21 18 14 13 11 B 3 3 2 1 

The.sc characteristic relative frequencies serve as a basis for iden- 
tifying the plain-text values of the cipher letters, but only when 
the cipher has been reduced to its simplest terms. Thus, the prob- 
lem of solving a monoalphabetic substitution cipher involves only 
one step, since the text is already in the simplest possible terms, 
and regardless of the kind of cipher alphabet emfdoyed practically 
every example of 25 or more characters representing the mono- 
alphabetic encipherment of a “sensible’’ message in Engli.sh can 
readily be solved by the well-known principles of frequency, made 
popular by Edgar Allan Poe’s romantic talc The Gold Bug. How- 
ever, the problem of solving a polyalphabetic substitution cipher 
involves three principal steps: (1) determining the number of 
cipher alphabets involved; (2) distributing the cipher letters into 
the respective individual frequency tables to which they belong; 
and (3) analyzing each of the latter on the basis of normal fre- 
quencies in plain text of the language involved. In the case of 
aperiodic ciphers, because of the absence of cyclic phenomena, 
these steps are often very difficult, especially when the volume of 
text is limited. Frequently the only recourse is to employ repeti- 
tions as a basis for suiierimposing separate messages so that, ir- 
rcsi>ective of the number of alphabets involved or their s^uence, 
the letters pertaining to identical cipher alphabets fall into the 
same columns, and then the respective columns are treated as 
monoalphabetic frequency tables. The analysis of the frequency 
distributions of a polyalphabetic cipher is effected much more 
readily when the alphabets are interrelated than when they are 
independent. 

The question as to whether an absolutely unsolvable cipher 
system can be devised is of more interest to laymen than to pro- 
fessional cryptographers. Edgar Allan Poe’s dictum that “it may 
be roundly asserted that human ingenuity cannot concoct a cipher 
which human ingenuity cannot resolve’’ is misleading unless qual- 
ified by restricting its application to the great majority of the 
practical systems employed for a voluminous, regular correspond- 
ence. Isolated short cryptograms prepared by certain methods 
may resist solution indefinitely; and a letter- for-lctter cipher 
system which employs, once and only once, a keying sequence 
composed of characters or elements in a random and entirely un- 
predictable sequence may be considered holocryptic, that is, mes- 
sages in such a system cannot be read by indirect processes involv- 
ing cr>'ptanalysis, but only by direct processes involving possession 


of the key or ke3rs, obtained either legitimately, by virtue of being 
among the intended communicators, or by stealth. 

History- — ^It may as well be stated at the outset that as of the 
1 950s there did not exist in any language a detailed, authentic and 
publicly available history of cryptology. Moreover, because of 
the curtain of secrecy which is invariably placed around crypto- 
logic work of an official character, accurate accounts of historically 
important events or of noteworthy inventions and improvements 
in cryptologic technology usually enter into the public domain 
only many years after the event or invention has occurred. 
Therefore, although it is difficult or impossible to ascertain with 
certainty much about the origin of any specific item or fact of 
cryptographic or cryptanalytic importance, the data should be 
traced back at least as far as the open or public records will 
permit. With this limitation in mind, this account will begin by 
noting that secret modes of signalling and communication have 
probably been in use from the earliest times, since the desire or 
need for secrecy in communication is certainly as old or nearly 
as old as the art of writing itself. However, mysteries such a.s 
the prophetic and apocalyptic writings of the orient and the say- 
ings of the Sibylline oracles arc generally not regarded by cryptol- 
ogists as coming within their province; nor do they generally do 
anything more than merely refer to the various systems of stenog- 
raphy or shorthand used since the time of the Romans, including, 
that known as Tironian notes, named after Tullius Tiro, Cicero’s 
learned freedman and friend, who elaborated a system which was 
popular for almost 1,000 years. Although it is valid to assume 
that cryptography was used by all of the peoples of antiquity, the 
assumption has been confirmed in the case of Egyptian hiero- 
glyphic writing by the outcome of studies which were begun by 
Jean Frangois C'hampollion himself, were continued sporadically 
by other students for many years and culminated in 1932, disclos- 
ing that not one but three different sorts or degrees of cryptogra- 
phy were actually used by the ancient Egyptians. Cryptography 
was practised among the ancient Jews, whose Talmudic scholars 
dealt with it as a part or phase of their Kabbalah, which includes 
certain operations of a cryptographic nature. The ancient Greeks 
were users of the art, and at least one cryptographic device, called 
the scytale, is known to have been employed by the Lacedemonians 
for secret communications between military commanders in the 
field and their superiors at home. In the writings of Aeneas Tac- 
ticus (360-390 B.c.) is to be found the very earliest treatise on 
cryptography thus far discovered; in addition to treating of secret 
dispatches, they contain a description of a cipher disk, a detailed 
explanation of which cannot here be included. Numerous ancient 
Greek documents exist which are either partially or wholly in 
cipher; and one cipher alphabet found therein has been traced 
back to the 9th centuiy a.d. Despite the fact that Roman cryp- 
tographic documents arc rather rare it is well known that the 
Romans u.sed ciphers, for there are numerous references to those 
which Caesar and Augustus employed. In fact, the name Caesar 
is often used in cryptologic literature to designate the type of 
cipher alphabet and cipher system known as the monoalphabetic 
cipher using standard alphabets. In the middle ages (c. 450- 
1450) cryptography was employed rather infrequently, for the 
most part in connection with the pseudo sciences of alchemy and 
astrology. The most widespread cryptographic system of that 
period corresponds to that used by the Roman emperor Augustus, 
in which a letter was merely replaced by the one following it in 
the normal alphabet (but z was replaced by aa). Most often, 
however, only certain letters were thus replaced, sometimes only 
the vowels. 

The beginnings of modem cryptography can be traced back to 
Italy, the birthplace, as well, of modem diplomacy. Many cipher 
alphabets have come down to us which were used in the official 
messages of the papacy as well as in those of the early Italian 
republics. Ciphers were used in Venice as far back as in 1226; 
in Mantua and in Modena as early as 1305; and in Lucca, Flor- 
ence, Siena, Pisa and Milan before 1450. It wa^ also in Italy, 
beginning soon after 1500, that cryptologic operations first came to 
be organized on an effective basis. The invention of new cipher 
systems was promoted and reserves of cryptographic vocabularies 
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were prepared and kept in readiness for prompt issue as replace- 
ments for old or compromised ones. The earliest extant piece of 
work of a cryptographic nature is a small manual or compilation of 
the ciphers used about 1379 by Gabriel de Lavinde of Parma and 
preserved in the Vatican archives. In these ciphers all the letters 
were represented by arbitrary symbols and the vowels were 
treated no differently than the consonants in regard to the number 
of equivalents assigned them. However, some of these ciphers in- 
cluded nulls and others included brief lists of words and proper 
nouns, compilations first called nomenclators, then repertories 
and, later, small codes. By 1400 a.d. it had become apparent 
that each of the vowels should have more than a single cipher 
equivalent and there is a record of a cipher system involving a 
reversed standard alphabet with three different supplementary 
symbols as variants for each vowel. By the 15th century, ac- 
cording to Aloys Meister, Italian cryptography had been elab- 
orated to the point where “three to six Afferent symbols could 
be used to represent a single letter of the alpha^t, the indi- 
vidual syllables — arranged alphabetically for this purpose, ba, 
be, bi, bo, bu, ca, ce, ci, etc., — had specific cipher equivalents, 
and an ever-increasing number of complete words were in- 
corporated into the nomenclators. Their abundance in content 
became so great that it was possible to fill a lengthy alphabetic 
index with the special equivalents for syllables and words . . .” 
The first complete cipher, i.e,, one containing arbitrary sym- 
bols for each of the letters and variants for the vowels, as 
well as nulls and a nomenclator, is exemplified by a Venetian 
cipher of 1411, cited by Luigi Pasini. In the first half of the 15th 
century, after some further expansion in content, nomenclators 
attained such a state of development and practical utility that 
they remained for centuries the prototype of the diplomatic rep- 
ertories used by nearly all European governments, as well as by 
that of the young and rapidly growing republic in the western 
hemisphere, the United States. Before continuing with the ac- 
count of the further development of cryptosystems of this sort 
it may be well to direct attention to the invention and develop- 
ment of another cryptosystem which, originating in the very 
simple devices of the ancients, culminated some time during the 
16th century in the so-called chiffre inddchiffrable (“the inde- 
cipherable cipher”) often referred to as the Vigen^re cipher (fig. 
4). It should be noted, however, that Vigen^re’s description of 
the cipher differs decidedly from the form usually ascribed to 
him and presents an essentially more difficult problem to the 
cryptanalyst, that Vigenire nowhere speaks of the cipher as the 
chiffre indichiffrable par excellence, and that, except for an auto- 
keying principle, Vigenire lays no claim to having originated the 
cipher. 

Despite the much-advertised virtues and security of the Vi- 
gen^rc cipher, practical cryptographers and cryptanalysts tended 
to put their faith rather in the older nomenclators and repertories, 
and it is therefore necessary to turn once more to these cryptoaids 
and follow their progress. 

The repertories used by France in the x6th century, under 
Louis XIII and Louis XIV, underwent important improvement 
with the introduction of an innovation which is now called the 
randomized or two-part arrangement of contents, illustrated in 
fig. 7. This improvement also soon found its way into the official 
cr3q)tography of England and other countries. The repertories 
used by the papal court in the same century incorporated an ad- 
ditional new feature, that of making some or all of the cipher 
characters represent two or more different letters. After attaining 
this fairly advanced state of development, European cryptography 
went into a, decline that reached its lowest level under Napoleon 1 ; 
it is possible that one of the factors leading to the disaster which 
overtook him in Russia was the solution by the Russians of inter- 
cepted French ciphers. After the middle of the xQth century, 
stimulated perhaps by the spreading use of electromagnetic teleg- 
raphy, there came an expansion in the content of rq)ertorieB, soon 
to be called codes. By the end of that century laxge codes con- 
taining xoo,ooo or more words and phrases were compiled not 
only for governmental but also for commercial communications. 
In such codes, of course, the length of the code equivalents had 


to be increased too, and code groups came to be composed, first, 
of groups of figures or of bona fide dictionary words, then of 
artificial words and, later, of five-letter groups constructed scien- 
tifically so as to obtain the maximum not only in economy in cost 
of transmission but also in efficiency in the correction of transmis- 
sion errors. For another 75 years, beginning about x86o, the cryp- 
toprinciples embodied in the early nomenclators but now expanded 
into large codes were the ones preferred for diplomatic and com- 
mercial cryptocommunications; literal or leiter-for-letter ciphers 
were used only rarely for such communications. On the other 
hand, for military cryptocommunications, cipher systems of the 
latter type were preferred, except for high-level or strategic com- 
munications. In the U.S., during the War Between the States 
(iSGi-fis), the Federal army employed small repertories in con- 
nection with word transposition, the so-called route cipher. The 
Confederate army used the Vigenire cipher— which the Federal 
army cryptanalysts are said to have solved every time a message 
in it was intercepted. 

During the first two years of World War I cipher systems were 
used almost to the exclusion of code systems by all belligerents 
for protecting tactical communications in the field of operations, 
although code systems continued to be used for diplomatic and 
high-level strategic military cryptocommunications. By 1917, 
however, codes came to be used for the secret communications 
of the smaller and intermediate-size military formations. The 
extent of their vocabularies varied with the size of the unit, so 
that the code for communications between large units might con- 
tain xo,ooo words and phrases, whereas that for communications 
between small units might contain only a few hundred or less. 
After about 1925 the direction of development and improvement 
in governmental cryptocommunications tended to explore and ex- 
ploit the possibilities of automatic cipher machines, as indicated 
earlier in this article, and this took place in all types of secret 
communications: diplomatic, military, naval, air, etc. This 
change in direction of evolution and development of cr3npto8ys- 
tems, code systems giving way to cipher systems in practical cryp- 
tocommunications where secrecy is the primary consideration, is 
only an obvious result, in the field of communications, of the 
increased tempo of mechanization in all fields since the begin- 
ning of the 20th century. Cipher systems, the units of which 
are generally single letters, lend themselves much more readily 
to mechanization than do code systems, the units of which are 
generally complete words and often long phrases or sentences, 
because the number and lengths of different permutations and 
combinations of electrical signals needed to represent the rela- 
tively small number of different basic units of a written alphabetic 
language (in English 26 letters) are very much smaller than the 
number and lengths of different permutations and combinations 
that would be required to represent the large number of different 
words in such a language, not to mention phrases and sentences. 

This brief account of technological developments in cryptog- 
raphy has its counterpart in cryptanalysis, but if it is difficult to 
ascertain with certainty data concerning the origin of any specific 
cryptosystem, because of the veil of secrecy already mentioned, 
it is almost impossible to ascertain with certainty by whom, where 
or when a specific cryptanalytic principle or process was first con- 
ceived or employed. The secrecy veil in this area becomes an 
almost impenetrable curtain, so that it is certainly valid to assume 
that news of cryptanalytic success or of the invention of a new 
technique becomes public only many years after the events or, 
perhaps, never. 

Under these circumstances, one hardly expects to find a his- 
torical account of the very first success in cryptanalysis, but the 
earliest brochure on record dealing with cxyptanalytic theory is 
that of the Leone Battista Alberti, whose Trattati in cifra, written 
between X467 and X472, deals not only with cryptanal) 1 ic theories 
and processes but also with cryptography and statistical data. It 
is, therefore, the oldest treatise on cryptology in existence. The 
brief treatise of Sicco Simonetta, a cryptanalyst of the Sforzas at 
the court of Milan, which is dated July 4, X474, and which is a 
strictly practical guide to cxyptanalytic procedures, is the oldest 
treatise in the world purdy devoted to cryptanalysis. Begiiming 
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about 1506 and until 1539 another Italian professional cryptan- 
alyst, Giovanni Soro, devoted his leisure hours to the preparation 
of a treatise which has never been found. As was the case with 
cryptography, so on the cryptanalytic side the activities in the 
various small Italian republics and the papacy came to be organ- 
ized as serious enterprises. In order to protect these activities 
against indiscretions or **leakage,” the principles of secrecy and 
security were hrmly established and wilful violations were treated 
as capital offenses. The development of technical skill was re- 
warded, and instruction in cryptanalysis was often carried on from 
one generation to the next in the same family. But, as in the 
cryptographic field, so in the cryptanalytic field there have been 
period.s of progression and retrogression in technology. However, 
after about 1930 cryptanalytic technology progressed rather not- 
ably. The mechanization which affected cryptography also af- 
fected cryptanalysis, and the invention and development or 
improvement of machines to aid in or speed up the tedious proc- 
e.s.ses usually involved in the solution of complex cryptosystems 
exercised an important effect upon the standards by which crypto- 
security had to be measured. 

The foregoing is a brief history of technological developments 
in cryptology. Nothing has yet been said about the usually very 
secret hut quite important roles which poor cryptography or good 
cryptanalysis have played in international relations, both in peace 
and war, and in respect to both diplomatic and military affairs. 
As already stated, the historical accounts of these instances usu- 
ally lag many years behind the events to which they relate. But 
in at least one case in modem history the revelation of the spec- 
tacular role played by cr3nptology in diplomacy and warfare took 
place not very long after the event. Hearings held in Washington, 
D.C., 1945-46, by the joint committee on the investigation of 
the Pearl Harbor attack, made it clear that shortly before and 
during World War II U.S. cryptanalysts had considerable success 
in solving Japanese codes and ciphers, success indeed to the ex- 
tent that it was possible for the committee to state that all wit- 
nesses familiar with the intelligence produced *^have testified that 
it contributed enormously to the defeat of the enemy, greatly 
shortened the war, and saved many thousands of lives.” For 
other instances the reader must consult some of the books listed 
in the bibliography, but not many will be found that pertain to 
relatively recent history. 

Bibliography. — ^Although no comprehensive and authentic history of 
cryptology had been published by the 1950s, it is interesting to find 
that there docs exist a comprehensive and scholarly bibliography of 
cryptologic literature covering practically all publicly available books 
and important papers on the .subject: Joseph S. Galland, An Historical 
and Analytical Bibliography of the Literature of Cryptology (Evanston, 
111 ., 1945). Such a compilation is more helpful to specisdists than to 
the general reader, therefore, a selection of items from the Galland 
bibliography may be useful. Also, after 1945 there were published a 
few items of importance which should be mentioned herein. Modem 
works worthy of special mention arc as follows: Andr6 Lange and E.-A. 
Soudart, Traiti de cryptographic (1935) ; Marcel Givierge, Cours de 
cryptographic (1925) ; Roger Baudouin, Aliments de cryptographic 
(1939) ; H. F. Gaines, Elementary Cryptanalysis (Boston, 1939; Lon- 
don, 1940) ; Luigi Sacco, Manuale de crittografia, 3rd ed. (1947) ; 
Charles Eyraud, Precis de cryptographic moderne (i9S3) • (W. F. F.) 

CODEX, the name given to the earliest forms of manuscript 
in book form the collection of written pages stitched to- 
gether) which replaced the earlier roll of papyrus and the wax 
tablets (which when hinged or bound together formed the first 
codex or caudex) ; also the Latin form of the English word ”code” 
(9.V.), meaning a body of law or regulations. For examples of 
famous codices, see the articles Bible; Libraries; and Palaeog- 
raphy. 

CODIAEUK, a small genus of Indo-Malayan shrubs belong- 
ing to the family Euphorbiaceae. One variety, C. variegaium 
pictum, a native of Polynesia, is cultivated in greenhouses and 
throughout the tropics under the name of “croton” for its magnifi- 
cently variegated leaves. 

CODINUS, GEORGE (Georgios Kooinos), the reputed au- 
thor of three extant works in Byzantine literature, two of which 
are anonymous in the manuscripts. It is supposed that Codinus 
lived toward the end of the xsth century. The works referred to 
are: 


I. Paffio (Tdlldrpicir^f XwerampoinrfiXeci’t). It is divided 
into five sections: (a) the foundation of Constantinople; (6) its 
topography; (c) its works of art and sights; (d) its buildings; 
(e) the construction of the church of St. Sophia. It was written 
in the reign of Basil II (976-1025), revised under Alexius I 
Comnenus (to8x— 1118) and perhaps copied by Codinus, whose 
name it bears in some (later) manuscripts. The chief sources are: 
the Pat^ of Hesychius Illustrius of Miletus, an anon3rmous (e, 
750) brief chronological record (Ylapaerriurcis trivTopusi xpovtKal) 
and an Monymous account (MTiycrts) of St. Sophia (ed. by T. 
Preger in Scriptores originum Canstantinopolitanarum, fasc. i 
[1901]. to be followed by the Patria of Codinus). (See also Pro- 
copius, De AedificHs, and the poem of Paulus Silentiarius on the 
dedication of St. Sophia.) 

^ 2. De OfficiiSf a sketch of court and higher ecclesiastical dig- 
nities and ceremonies (cf. De CetimonUs of Constantine Por- 
phyrogenitus). 

3. A chronological outline of events from the beginning of the 
world to the taking of Constantinople by the Turks (called Aga- 
renes in the manuscript title). It is of little value. 

Bibliography.— Complete editions are (by I. Bekker) in the Bonn 
Corf^ scriptorum Hist, Bys. (1839-43), where, however, some sections 
of the Patna are omitted, and in J. P. Mignc, Patrologia graeca, 
dvii; see also C. Knimbacher, Gesckkkte der bytantiniseken Literatur 
(*897). 

CODLING MOTH (Carpocapsa pomonella)^ a small moth, 
the larva (caterpillar) of which is very destructive to apples and 
other fruit. Indigenous to Europe, it has spread, through the 
agency of commerce, wherever the apple is cultivated. The most 
effective methods of moth control are by sack-binding the tree 
trunks and by spraying with lead arsenate. (See Entomology: 
Economic Entomology,) 

COD-LIVER OIL (Oleum morrhuae)^ the oil obtained from 
the liver of the common cod (Gadus morrhua) and other secies 
of the family Gadidae. It is usually made by conducting steam 
into a tank of fresh livers until the mass boils vigorously. The 
liberated oil is promptly separated from the residue. Medicinal 
grades are subsequently destearinated by chilling to about 0® C. 
and filtering off the congealed “.stearine.” A technical grade known 
as cod oil, obtained by rotting the livers or liver residues, is used in 
tanning. The chief producing countries are England, Norway, Ice- 
land and Canada; average annual world production during the 
years 1948-51, as reported to the United Nations, was 87,000,- 
000 lb. 

Chemically, cod-liver oil is a typical marine animal oil. It 
is a mixture of glycerides of many fatty acids, of which oleic 
acid, CiHHa402, and gadoleic acid, C20H3HO2, are the most abun- 
dant. Some of the acids are highly unsaturated, which makes the 
oil subject to oxidation and causes the development of rancidity 
when exposed to air. The “stearine” fraction is not true stearin, 
but a mixture of fats of relatively high melting points. The oil contains 
about 1% of unsaponifiable matter, mainly cholesterol. Traces of 
iodine and other elements are present. 

In the iQtli century cod-liver oil was a folk- remedy for wasting 
disea.ses. During the period 1914-22 its medicinal value was clinically 
established and related to the presence of vitamin A and especially 
vitamin D. These vitamins comprise only a minute fraction of the 
oil, and the content is usually expressed in units; average oil con- 
tains 1400 international units (I.U.) of A and 100 I.U. of D per 
gram. The vitamin potency varies considerably ; it increases with the 
aee of the fish and varies inversely with the fatness of the liver. It 
also varies wi^ the species of fish, even within the cod family. 

Cod-liver oil is a specific for rickets and other disorders of calcium 
metabolism resulting from a lack of vitamin D. It is a useful dietary 
adjunct in tuberculosis. It finds minor application in the treatment of 
night blindness and other manifestations of vitamin A deficiency. The 
greater part of the total production, in the form of undestearinated 
oil, is used in the feeding of poultry. The oil improves the production, 
hatchability, shell quality and vitamin content of eggs and makes 
possible the raising of chicks out of season and in the absence of sun- 
light. Some oil is used for raising pigs, dop, fur-bearing animals and 
wild carnivorous animals in captiidty. Herbivorous animals do not 
thrive on cod-liver oil, which to them is toxic. 

During the period 1928-38 important new fish oils were developed 
as vitamin sources. Sardine (pilchard) body oU is slightly inferior to 
cod-liver oil but more plentiful. It Is dven to animals only, prio- 
dpally chickens, and usually after brng fortified with synthetic 
vitandn Da. Halibut, rockfish, dogfish and soup-fin shark liver oils are 
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outetanding sources of vitamin A. The liver oils of the percomorph 
fishes (tunas, mackerels, swordfishes and sea basses) often contain 
zoo times^ as much vitamin A and D as cod-liver oil. These oils, and 
oily solu^ns of vitamins A, Di and De, have surpused cod-fiver oil 
as vitamin sources in human medication. 

See Fisheries Research Board of Canada, Bulletin 59, CkemUiry and 
Technology of Marine Animal Oils (1941). (C. E. Bs.) 

CODRINGTON, CHRISTOPHER (1668-^1710), British 
soldier and colonial governor, whose father was captain general 
of the Leeway Islands, was bom in Barbados, West Indies. Edu- 
cated at Christ Church, Oxford, he was elected a fellow of All 
Souls, and served later with the British forces in Flanders, becom- 
ing a captain in the guards. In 1699 was appointed captain 
genera] and commander in chief of the Leeward Islands. In 1703 
he commanded the unsuccessful British expedition against Gua- 
deloupe. After this he resigned his governorship and retired to a 
life of study on his Barbados estates. He died on April 7, 1710, 
bequeathing these estates to the Society for the Propagation of 
the Gospel for the foundation of a college in Barbados. This 
college, known as the Codrington college, was built in 1714-42. 
He also left a large sum to All Souls, with which the library named 
after him was established. He was buried in the college chapel. 

CODRINGTON, SIR EDWARD (1770-1851), British 
admiral, belonged to a family long settled at Dodington in Glou- 
cestershire. He entered the navy in 1783 and was promoted lieu- 
tenant in May 1793. Lord Howe selected him to be signal 
lieutenant of his flagship, the “Queen Charlotte,** at the battle 
of the Glorious First of June, 1794. He was promoted com- 
mander after the action and captain in 1795, in which capacity he 
commanded the “Babet** frigate in Lord Bridport’s action off 
Lorient. Between 1797 and 1805 he was unemployed and married 
in 1802 Jane Hall of Kingston, Jamaica. In 1805 he was ap- 
pointed to the “Orion” (74 guns) and was selected by Nelson to 
command the rear squadron at the battle of Trafalgar. As this 
did not materialize, his ship fought in Nelson’s column. In 1809 
he was captain of the “Blake,” flagship on the Walcheren expedi- 
tion. Thereafter he ser\'ed on the east coast of Spain and then, 
in the war of 1812-14, was active in North American waters dur- 
ing the operations against Wa.shington, Baltimore and New 
Orleans. He became rear admiral in 1814, vice-admiral in 1821 
and wa.s appointed to the command of the Mediterranean fleet 
of 13 sail in 1827, flying his flag in the “Asia” (84 guns). In June 
1827 he .sailed to the Levant to command the allied fleet which 
at the battle of Navarino {g,v.) on Oct. 20 decided the independ- 
ence of Greece by the destruction of the Ottoman fleet. During 
the period of his command the Aegean and the Adriatic were 
cleared of tho.se pirates who had long been a menace to shipping 
in those parts. His victory at Navarino was the culminating event 
of his life, but it was received with mixed feelings in London, 
where it was officially described as “an untoward event” since it 
was held that Codrington had exceeded his instructions and that 
the diplomatic con.sequence.s were serious and unwelcome. The 
lord high admiral, the duke of Clarence, defended Codrington in 
the protracted correspondence which ensued, but he was recalled 
in June 1828, shortly before the Morea was finally evacuated by 
the Egyptians. On his return he published a justification of his 
conduct and in 1831 was employed again in the channel, becoming 
conunander in chief at Portsmouth from 1839 i 843 « He died 

admiral of the White and G.C.B. on April 28, 1851, and is buried 
at St. Peter’s, Eaton square, London. He left two sons who dis- 
tinguished themselves, Sir William John (1804-84) as a soldier 
in the Crimea and Sir Henry John (1808-77) as admiral of the 
fleet. 

See Lady Bourchicr, Memoir of the Life of Admiral Sir Edward 
Codrington, 2 vol. (London, 1873) ; C. G. Pitcairn Jones (ed.), Eiraoy 
in the Levant, 1827-28; selected from the papers of .. . Codnngton, 
Navy Records Sodety (London, 1934)* (C- C, L.) 

CODRUS, in Greek legend, the last king of Athens, son of 
Melanthus, of the Ncleid family of Pylos, who came to Athens as 
a refugee. It was prophesied at the time of the Dorian invasion 
of the Peloponnesus (izth century B.C.?) that only the death of 
their king at the enemy’s hands could ensure victory to the Athen- 
ians. Codnis therefore made his way disguised into the enemy’s 


camp and provoked a quarrel, in which he was killed. The 
Dorians, on discovering this, retreated. The Athenians thought 
no one worthy to succeed Codrus and abolished the title of king, 
substituting that of archon (another version says that his son 
Medon was the last king). The royal families of Ionia as well as 
the Medontid'ae, the ruling family in Athens, claimed descent from 
Codrus. Codrus had a shrine in Athens, together with Neleus and 
Basile. 

CODT» WILLIAM FREDERICK (1846-1917), famous 
U.S. frontiersman and showman, known as “Buffalo Bill,” was bom 
on a Scott county, la., farm on Feb. 26, 1846. At the age of 
1 2 he shot his first Indian. Before the end of his teens and with- 
out the benefit of “book-learning,” he had worked as horse wrang- 
ler and mounted messenger for a large western wagon freight 
firm, as a luckless prospector in the Pikes Peak gold rush and as 
a Pony Express rider. During the Civil War Cody served the 
Union as scout for the 9th Kansas cavalry in a campaign against 
Kiowa and Comanche Indians and was a U.S. army scout in 
Tennessee and Missouri military operations. 

He married Louisa Frederici in 1866, but matrimony did not 
deter Cody one year later from hiring out as buffalo hunter for 
the firm of Goddard Brothers, then under contract to provide 
board for Kansas Pacific railroad construction crews. It was for 
his great success as a hunter that Cody won his lasting nickname 
“Buffalo Bill.” Using a 50-calibre breech-loading Springfield rifle 
he killed (by his own count) 4,280 buffaloes during a period of 
17 months. 

During 1868-72, and again in 1876, Cody resumed duties as a 
U.S. army scout in prairie Indian campaigns. While serving Gen. 
George A. Custer in war against the Sioux, Cody killed and scalped 
Chief Yellow Hand in a duel. In this engagement Cody felled 
Yellow Hand with his rifle and within seconds, in the scout’s own 
words, “I . . . had driven the keen-edged weapon to its hilt in his 
heart. Jerking his war-bonnet off, I scientifically scalped him in 
about five seconds.” 

Widely read dime novels featuring Cody’s exploits made “Buf- 
falo Bill” a household name. Cody was a superb showman. In 
1883 he organized his Wild West exhibition, a large-scale, spec- 
tacular show which was successfully staged in the United States 
and Europe. A fortune made in showmanship was badly invested 
in various speculative ventures, among them ranching in Wyo- 
ming. On Jan. 10, 1917, Cody died and was buried in a tomb 
blasted from solid rock on Lookout mountain, 20 mi. from Denver, 
Colo. 

Bibliography. — The Life of Hon, William F. Cody Known as Buffalo 
Bill, an autobiography, has b^n published in several editions. See also 
Richard J. Walsh, The Making of Buffalo Bill: A Study in Heroics 
(Indianapolis, 1928) ; Rupert Croft -Cooke and W. S. Meadmore, Buffalo 
BiU: The Legend, the Man of Action, the Showman (London, New 
York, 195*)- (O. O. W.) 

COEDUCATION. The term “coeducation” is given various 
interpretations, the most extreme being that girls and boys “shall 
be taught the same things, at the same time, in the same place, 
by the same faculty, with the same methods, and under the same 
regimen.” Few would now go so far. The general attitude among those 
who favour coeducation is that the differences in physical make-up and 
mental disposition must be respected, but that underlying these differ- 
ences arc fundamental needs common to both sexes, and that these can 
be fully satisfied only if boys and girls share most lessons, much social 
fife and some sports and pastimes. 

Though coeducation has had advocates since antiquity — Plato 
favoured it->its practice on any large scale is quite modern ; with rare 
exceptions, girls were not admitted to schools and universities before 
the Z9th century. The principle is still far from being universally ac- 
cepted. Where it is observed the reason is frequently expediency, not 
conviction; small numbers and limited resources permit only mixed 
schools. The chief — almost the only — area of controversy is the sec- 
ondary stage of education; opponents of coeducation point out that 
during the years of adolescence girls and boys mature at different rates 
and have markedly different interests. Among the great religions, 
Roman Catholicism and Mohammedanism particularly frown upon co- 
education; an encyclical of Pius XI in 1929 described it as “founded 
upon naturalism and the denial of original sin.” Protestant Christianity 
on the whole favours it With communism it is an article of faith, 
though one liable to question {see below). 

England and Wales.— There has never been any official policy in 
England and Wales. The general feeling was well expressed in 1945 
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by the ministry of education, which wrote: **It Is neither possible nor 
desirable to lay down a fixed doctrine. ... In the fields of primary 
and further education co-education is to be preferred. It is in the 
secondary field that the rival advantages of separation make themselves 
most apparent.” The ministry allowed, however, that there need be 
no “cause for regret” if necessity compelled the grouping of boys and 
girls together. In the public system of elementary education which grew 
up during the 19th century about half the schools were mixed, but this 
was almost exclusively for reasons of economy or numbers, and in many 
cases it was coinstruction rather than coeducation which was pra£tised, 
the girls sitting on one side of the room and the boys on the other, and 
separating for play and other activities outside the classroom. Sim- 
ilarly, when the Education act of 1902 introduced a public system of 
secondary education, many mixed secondary schools were built, again 
largely for reasons of economy rather than principle. In Wales the pro- 
portion of mixed schools has always been much higher than in England, 
in part at least because of the sparsity of population outside the in- 
dustrial areas. 

The English so-called public schools have always been exclusively for 
boys. When during the second half of the 19th century secondary 
schools for girls began to be founded in considerable numbers, the^ 
too were almost invariably single-sex schools. Few changed from this 
organization. Most private schools, and especially private boarding 
schools, are for boys or girls only. There are a few notable exceptions; 
perhaps the best known is Bedales, at Petersfield, Hampshire. Founded 
as a boys* school in 1893 by J. H. Badley, it admitted girls in 1898 
“because it could not do without them,*’ and has not only acquired an 
international reputation but done much to advance the theory and 
practice of full coeducation. 

Scotland. — ^The Scottish tradition is quite different from the Eng- 
lish, partly, no doubt, because of the sparsity of the population and the 
bolation of the villages, but probably far more because of the egali- 
tarian organization of society. Coeducation has been almost universally 
practised since at least the 17th century. The rule is broken here and 
there in the large cities, but rarely elsewhere, except in the handful of 
public schools on the English model. Private schools have never become 
acclimatized in Scotland and are few in number and inconsiderable in 
Influence. 

Other Commonwealth Countries.— In Australia conditions out- 
ride the capital cities usually compel mixed schools; in the cities large 
schools are frequently single-sex. In New Zealand almost all primary 
schools are mixed, but at the secondary stage there are many single-sex 
Khools, especially among those privately owned. Similarly in South 
Africa the primary schools are all mixed, but a substantial number of 
the secondary schools are single-sex. In the French-speaking districts 
of Canada segregation normally begins at age 12-13; in the English- 
speaking districts coeducation is normal outside the large cities, but 
in the cities large schook are often single-sex. In India coeducation was 
not practicable on any large scale in the 1930s; although the number of 
girk and women in schook and colleges was doubled during the first 
seven years of independence, it was in 1954 only one-quarter that of 
boys and men, and the proportion in secondary and higher education 
was much smaller. In Pakktan an even smaller proportion of girk 
attended school, and in the Punjab province it was a legally recog- 
nized excuse for nonattendance that there was no school exclusively 
for girk in the dktrict. A broad generalization about the other com- 
monwealth countries k that primary schook are mixed, secondary 
schook much less frequently so. 

Continental Europe. — In western Europe the Scandinavian coun- 
tries are the extreme exponents of coeducation. Denmark accepted the 
principle in the 18th century, and all its primary and secondary schook 
are coeducational. In Norway coeducation was adopted by law in 1896 ; 
all its primary schools are coeducational and nearly all secondary, a 
few private schook being the only exceptions. Sweden adopted co- 
education early in the 20th centuiy, and except for a few secondary 
schook k wholly coeducational. Finland has a rather larger proportion 
of segregated (secondary schook. 

In the Netherlands coeducation was permitted in 1871 and by 1886 
had become general except in Roman Catholic dktricts, which still up- 
hold segregation at the secondary stage. In Belgium, on the other 
hand, two-thirds of the prima^ schook are singk-sex and there are 
practically no mixed intermediate or secondary schook. In France 
local option decides whether the primary school shall be mixed or 
single-sex; the balance k about even. Segregation k almost universal 
at the secondary stage. In Spain the public system is coeducational, 
but private schook are usually single-sex. Portugal k exceptional in 
that segregation k usual at the primarpr stage, coeducation at the 
secondary. In Switzerland coeducation is the usual practice, though 
with some degree of segregation in senior classes in the towns. In 
Italy coeducation became the normal practice during the early years of 
the 20th century, but in many places it took the more limit^ form of 
coinstruction. In Greece all primary and about half the secondary 
schook are mixed. In Yugoslavia all schook are coeducational. In 
Ireland the priroary schook are mixed, the secondary schook single-sex. 

German elementary schook tend to be mixed, especially in rural areas, 
but coeducation has made little progress at the secondary stage. UntO 
the closing decades of the 19th century it was practically imposrible 
for a iprl to get secondary education, and when girk' secondary schook 
were mtroduced they were of inferior status to boys.’ Hitler incre a sed 


thk inferiority by eikluding girk from Gymmshm courses. After 
World War II some Under made coeducation their objective, but the 
tradition of sqpwntion dies hard. 

Russian policy has changed several times. Segregation was the rule, 
at least in the cities, in tsarist days. The soviet government early 
switched completely to coeducation, which for many years obtain^ 
throughout the U.S.S.R. In 1940, however, the Mokow dty counefl 
asked permission to set up segregated secondary schook. The request 
was refused, but following prolonged dkcussion throughout the country 
the minktry of education in 1942 sanctioned a limited experiment in 
the dty area. A year later the experiment was extended, and by 1947 
segregation at the secondary stage was being practised in 400 large 
towns. Even so, only 13% of the school population was in single-sex 
schook, and there was reason to believe that segregation was intro- 
duced rather to meet wartime circumstances than on grounds of prin- 
dple. In 1950 the controversy was reopened, and again the matter 
became one for proloni|ed public discussion. In the course of this it 
was stated that disciphne had deteriorated in boys* schook, that in 
some rirk* schools pupils had been dkcouraged from interest in science, 
agriculture, economics and industry, and that segregation was estrang- 
ing boys and girk. In 1954 the coundl of ministers of the U.S.S.R. 
decreed the restoration of coeducation, which made for “uncomplicated 
and comradely relations between boys and girk.” (H. C. D.) 

United StatCid — Coeducation first became general in the United 
States (where the term itself originated) in the 19th century, although 
it had been adopted in a limited way in the x7th in elementary schook. 
The late i8th century saw its extension to a few secondary institutions, 
and in the 19th it invaded the collegiate field. Coeducation met vary- 
ing degrees of opposition. Religious reform, political liberalkm, revolu- 
tion and industrialization were its allies ; some segments of reli^on and 
politics were its foes. Western communities were more favourably dk- 
posed toward it than were eastern and southern. Public schook and 
Protestant institutions generally embraced coeducation, while Cathofic 
schools did not. 

Colonial practice varied according to sectarian and national factors 
and the age of the pupils. In New England young children of both 
sexes attended dame schook, but town schook, save in a few instances, 
excluded girk. In the latter half of the i8th century, girk were gradu- 
ally admitted, but usually attended at hours and seasons when boys 
were not present. In New Netherland, Dutch parochial schook ad- 
mitted girk and boys, “at least until they learned to read.** In Pennsyl- 
vania, New Jersey and other Quaker settlements, girk and boys gen- 
erally attended together. German communities favoured separation, 
but Chrktopher Dock had girk and boys in hk Pennsylvania school. 
Political and economic change and educational reform broke with 
parochial education in the late i8th and early 19th centuries. The new 
public schook, which supplanted church institutions, were almost uni- 
versally coeducational. At the end of the Z9th century, only a few 
larger cities had separate schook. 

Colonial Latin suook were for boys, and the earliest academies and 
seminaries embraced separation; but by the end of the i8th century 
certain schook ventured to bring both sexes together, in the same school, 
though not always on the bask of coinstruction. Noteworthy were 
Leicester academy (1784), Westford (1793), Bradford (1803) and 
Friends academy, New Bedford (1813), in New England, and West- 
town Boarding school (1799) in Pennsylvania. High schook began, as 
did academies, on the basis of sex segregation, but coeducation was the 
dominant trend after the Civil War. By 1900 public high schook were 
98% coeducational, as were 56.7% of private secondary schook. Co- 
^ucational private secondary schook fell, however, to 46.8% in 1920. 

Collegiate education for women, developing out of the academy- 
seminary movement, followed the same course in regard to coeducation. 
The first colleges were separate, but coeducation soon swept the field. 
Oberlin ( 0 .) college, coeducational in the preparatory department 
from the beginning (1833), admitted women to college classes in 1837. 
Numerous private institutions followed suit. HiDsckle (Mich.) col- 
lege (1844) gave its first A.B. degree to a woman in 1852. Antioch 
college. Yellow Springs, 0 . (1853), led by Horace Mann, provided 
equal opportunities to men and women, with the same studies, classes 
and teachers. Eureka college (1855), Earlham college, Richmond, Ind. 
(1859), Albion (Mich.) coUege (1861) and Swarthmore (Pa.) college 
(X864) were coeducational from the beginning. 

State universities followed the lead of private colleges in resp^ to 
coeducation, though not without opposition. The State University of 
Iowa, Iowa City, admitted women to the normal department (1856), 
sought to exclude them (1858) and granted a bachelor’s degree to a 
woman in 1863. The University of Wisconsin, Madison (1850), pro- 
posed to admit women as well as men to the normal deputment, but 
none entered till z86o. Women entered college classes (1863), and all 
departments were declared open to them in x866. Persistent efforts of 
the regents to separate the sexes were unsuccessful; by X907 sli^tly 
more than half the students were women. The University of Michigan, 
Ann Arbor, was opened to women in 2870, and they entered all depart- 
ments. Cornell university, Ithaca, N.Y. (1865), was designed to be 
coeducational, but despite Henry W. Sage’s endowment (X873), women 
were still “definitely restricted” in the X950S. 

By 1870 coeducation was no longer a hazardous experiment. Numer- 
ous older colleges for men admitted women during the next deca^* 
By z88o colleges admitting women on a coeducational bask were gx-S 
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of the total (exduding technical inatitutloni and the apedal women’s 
alleges) ; at the end of the century tibe proportion was 71.6%. Tulane, 
Columbia, Brown and Harvard avoided coeducation but opened af- 
filiated women’s colleges between 1887 and 1894. 

Profe^nal schools were loath to admit women, and professional 
aw^tions opposed women’s practice, but resistance crumbled in most 
of them in the latter half of the xoth century. The Geneva 1 
School of Western New York (now Hobart college) admitted Eliza- 
beth Blackwell to study medidiM (1847), when ^e had been refused 
elsewhere, and gave her an M.D. degree two years later. Lemma 
Barkaloo entered the law school of Washington university, St. I-ouis, 
Mo., b 1869. The law school of the University of Pennsylvania, Phila- 
delphia, admitted one woman in 1881. By the end of the century most 
law schools were willing to admit women on application, but Harvard, 
Yale and the University of Virginia, Charlottesville, stfll excluded 
them. Yale admitted women in 1918 and the University of Virginia 
in 1920. There were then only z,i7t women in 107 law schools, with 
19,821 men. Women took 421 dmfrees in law in 1950, men 13,891. 
Theological schools continued to exclude women. At Oberlin, however, 
Antoinette Brown Blackwell finished the theological course in 1850. 
Hartford Theological seminary opened to women in 1889. In 1900 there 
were t8i women in 154 schools of theology, with a total of 8,009 stu- 
dents; two decades later, women approximated 14% of the student 
body, but few took degrees. Postgraduate schools, developing after 
1876, were generally open to both sexes, but few women applied for 
entrance before the end of the century. The Johns Hopkins university, 
Baltimore, Md., a pioneer in graduate research, did not admit women 
till 1907. In 1900 women received 293 Master of Arts degrees and 
men received x,io6; 31 women and 312 men were granted the Ph.D. 
degree. All but two of the women PhD. recipients were in coeduca- 
tional institutions. 

Arguments for and against coeducation were exaggerated and mu- 
tually contradictory. Proponents of it in elemenUry and secondary 
schools saw it as natural and customary, the only just way for both 
boys and girls, harmonious, economical, convenient, beneficial, amelio- 
rating in effect on manners and morak. Opponents thought segrega- 
tion the “safer plan,’* especially in cities, better for both sexes, an aid 
to propriety and good morals; it had the sanction of custom, took 
account of differing abilities and facilitated corporal punishment of boys. 
Few efforts were made to study the effect of segregation scientifically. 
Englewood High school, Chicago, 111 ., concluded, however, after a test 
involving about 1,000 boys and girls (1906-09), that for the sake of 
social environment the sexes should attend the same school, but be 
taught in separate classes, in order to adapt instruction better to the 
needs of both. As for coeducation in college, Oberlin’s president re- 
ported, after long experience, that economy, convenience, stimulus to 
study, social cultivation, good order in school and community and 
preparation for later social life were the chief advantages of coeducation. 
As for the worst fears, studies had suffered no injury, health of women 
was good, morals and manners had improved and most graduates mar- 
ried. Time and custom added weight to this opinion, and the majority 
concurred ; but a minority continued to consider coeducation the source 
of numerous social ills, (T. Wv.) 

South America.— F^ch of the republics of South America has in- 
stitutional variations peculiar to itself, in education as in virtually 
everything else. On the other hand, since all these countries have a 
great deal in common as to cultural heritage and social and economic 
problems, their social institutions often show close similarities. This 
Ls the case with coeducation. Two factors have militated against co- 
education over most of Latin America: (x) industrialization, which 
intensifies the need for coeducation, is of late date even in the most 
developed countries; and (2) the Roman Catholic tradition is, speaking 
broadly, opposed to coeducation, particularly for adolescents. While in 
a few of the countries academic secondary education is coeducational, 
normal schools of the secondary education level are usually not co- 
educational. This is particularly true of urban normal schools. Most 
of the institutions of higher learning are coeducational, and the prin- 
cipal factor that keeps the enrolment of women at a low figure m 
universities is the limited demand for women in ^e professions. Thu 
lack of demand responds, of course, both to traditional customs and at- 
titudes and to the limited number of positions for which women with 
univendty education can compete. (G. I. S.) 

Orient.— For many centuries in China and Japan the belief pre- 
vailed that for a woman to assume her proper role in society — ^that of 
mother and wife— she required little in the way of formal education. 
Opportunity for fomial education was practically nonexistent for the 
oriental woman until about the middle of the 19th century, when 
Christian missionaries established schools for girls. 

In 1872 Japafi establkhed a nation-wide system of public education, 
and natioi^ laws provided for separate schools for the sexes. Several 
decades later, China started a system of public schools and patterned 
it after that of Japan. In both China and Japan coeducation was 
practised at first only in the primary grades. It was not until 1920 
that government univei^ties of these two countries began to admit 
women kudents. The number of women students entering the govera- 
ment universities was Umited because in neither of these two country 
were pro^^ons mside to allow girls to enroll in secondary schools of the 
college preparatory type. Shortly after World War II Japan took the 
final step toward a coeducational school system when it opened most of 


its public secondary schools to bo3rs and girls alike. By the midpoint 
of the 20th century coeducation, as a prindple of public education, had 
taken a firm foothold in the orient. 

Increased contact with western cultures and the consequent spread 
of liberal western social and political philosophies among the general 
populace was the major factor in the adoption of the principle of co- 
educaUon in China and Japan. Another factor contributing to the 
adoption of this principle was the economic difficulty of maintaining a 
system of schools for each of the sexes. ( J. I. D.) 

Bzsuogxapby.— J. H. Badley, Bedaks, A Pioneer School, 2nd ed. 
(London, 1924); L. B. Pekin, Coeducation in Its Historical and 
Theoretical Setting (London, Toronto, 1939) ; F. T. Meylan, La Co* 
Education des sexes: itude sur V Education suplrkure des jemmes aux 
Etats*Unis (1904) ; Cecil Grant and Norman Hodgson, The Case for 
Coeducation (1913); Alice Woods (ed.), Advance in Coeducation 
(1919); B. A. Howard, The Mixed School, A Study of Coeducation 
(1928); Thomas Woody, A History of Women *5 Education in the 
United States, a vol. (New York, 1929); Elizabeth Huguenin, La 
Coiducation des sexes: expiriences et riflexbns (1929). 

COEFFICIENT. This term was introduced into algebra by 
Francois Vieta at the close of the i6th century to denote either 
of the two rational factors of a monomial. Thus in the expression 
aby either a or 6 is the coefficient of the other. In the case of a 
product of a constant by a variable, it is usual to call the constant 
factor the coefficient. Thus the numbers 2, *-'1, o, a are the 
coeffidents of the polynomial 2X*— x*+o. 
t nl 

The integer y coefficient of the term 

in the expansion of (x+y)” by the binomial theorem. Such in- 
tegers are called binomiaJ coefficients. 

If «®/(x,y), then dt-^x+z-dy so that the partial deriva- 
0% uy 

tives Bf/Bx and Bf/By are often called differential coeffidents. 

In physics and mechanics, the term ’’coefficient” is applied to a 
number of constants which have to be determined experimentally. 
Thus if F is the force due to friction between two surfaces, and 
if N is the normal pressure between the surfaces, then F^ftN 
where /ii is a constant depending on the condition and nature of 
the suifaces in contact, called the coefficient of friction. 

A body normally expands when healed, and the change in 
length of a bar of unit length per degree change in temperature 
is a constant, called the coefficient of linear expansion of the 
substance. 

The coefficient of pressure of a gas is the ratio of the change 
in pressure per degree to the pressure at the ice point, the volume 
remaining constant. 

In the division of one polynomial by another, the method of 
detached coefficients may be used. When the divisor is of the 
form X— c, the method is particularly simple, and is known as 
synthetic division. Let it be required to divide 3X*— 8x*-2x+s 
by X— 3. The coefficients of the dividend arc written down in 
order, o’s being supplied if not all powers of x are present. The 
first coefficient is brought down unchanged. This is multiplied by 
3 and added to the next coefficient. The sum x is multiplied by 3 
and added to the next coefficient, etc. The partial quotient is 
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31372^ 

3x*+x*+3x+7 with the remainder 26. (See Algebra; Poly- 

NOKIAL.) (C. C. M.) 

COEHOORN, MENNO, Baron van (1641-1704), Dutch 
soldier and military engineer, of Swedish extraction, was bom at 
Leeuwarden in Friesland and became a captain in the Dutch 
army. In 1673 he took part in the defense of Maastricht and in 
the siege of Grave, where the small mortars (called coehoms) 
he invented troubled the French garrison. He was made a 
colonel for his conduct at the battle of Seneff (1674), and was 
also at the battles of Cassel (1677) find St. Denis (1678). He 
was an innovator in fortification, and his first published work, 
Vmterckmge de Vijfhoeks met (die syne Buytenwerken (Leeu- 
wuden, 1682) caused a controversy with Louys Paan (Leeu- 
warden, 1682, 1683) ; Coehoom was entrusted wi):h the reconstruct 
tion of severd fortresses in the Netherlands, and became the 
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worthy rival of his great contemporary S^bastien de Vauban. In 
his chief work, Nieuwe Vestingbouw op en natte of lage horitoni, 
etc. (Leeuwardcn, 1685), he laid down three ^‘systems/’ the 
feature of which was the multiplicity and great sahency of the 
works, eminently suited for flat sites such as those of the Low 
Countries. He borrowed many details from his Dutch predecessor 
Freytag, or from Albrecht Durer, and Speckle, and studied the in- 
dividual case, not theoretical perfection; e.g., at Groningen. 
From t688 to 1697 Coehoom was a brigadier. At Fleurus he 
distinguished himself. In 1692 he lost Namur, a fortress of his 
own, to Vauban, hut retook it in 1695. Coehoom became lieu- 
tenant general and inspector-general of the Netherlands fortresses, 
and the High German peoples as well as the Dutch honoured him. 
He commanded a corps in Marlborough’s army from 1701 to 
1703, and in the constant siege warfare his ^ill was of the 
highest value, llie swift reduction of Bonn and the siege of Huy 
in 1703 were his crowning successes. He died of apoplexy at 
Wijkel on March 17, 1704. 

His first system was applied to Nijmegen, Breda, Bergen- 
op-Zoom and Mannheim, ^ second to Belgrade and Temesvar 
among other places. 

HLs son, Gosewijn Theodor van Coehoom, wrote his life (re-edited 
by Syrx'rstcin) (Leeu warden, i860) ; his Nieuwe Vestingbouw was 
translated into English by T. Savery (1705). 

COELACANTH. Coclacanths are hsh which originated 
about 350,000,000 years ago and spread over much of the world, 
leaving numerous fossil remains which apparently ceased 60,000,- 
000 years ago. It was therefore startling when the first living 
coelacanth (Latimeria chalumnae) was trawled in 40 fathoms near 
East London, U. of S.Af., in 1938. The second was caught by a 
native on a line in about 40 fathoms near the Comoro Islands 
in Dec. 1952. This, Malania anfouanae, a male, lacked a first 
dorsal and extra tail but was probably mutilated in early life. So 
little was known about coelacanths that it was believed further 
specimens might show the two to be male and female of the same 
species. The sex of Latimeria was unknown as the soft parts 
were lost. 

Coelacanths are grouped in four families, three extinct and 
one existing, Latimeriidae. These fall in the superorder Crossop- 
terygii (fringe-finned), the early forms of whose two related 
orders, Coelacanthini and Rhipidistia, lived in swamps and prob- 
ably crawled out of the water. Rhipidistian descendants colonized 
the land, but coelacanths remained aquatic, some probably always 
marine, leaving no fossil remains. Of all creatures coelacanths 
have lived by far the longest with the least change in form. 
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Close links with the remote past, they may shed light on the 
earliest life. 

Coelacanths have characteristic limblike fins, probably still 
used today for crawling about in the sea. The tail is large, sym- 
metrical and in most fossil and one recent form there is a small 
extra tail behind. The skeleton is mostly cartilage, but part of 
the skull and the basal plates of the fins in the body are bony. 
The powerful mouth differs from that of most fishes, lacking the 
“maxillary” bones in the upper jaw. The gill arches arc bony, 
with strong teeth above. Even early coelacanths had scales over- 
lapping like those of modem fishes, with a lateral line. 

Codacanths are robust and powerful flesh eaters, almost cei> 


tainly dwellers among reefs, where they pounce on pr^. The in- 
testines are short and include a spiral valve. Insi^ Maiania 
were the eyeballs of a fish of at least 15 lb, Yreight. 

Modem coelacanths are bigger than most fossil forms. 
meria was 60 in. long and weighed 127 lb., Malania 54 in. and 87 lb. 
In 1953 and 1954 five more coelacanths were captured and pre- 
serve at the Comoros, establishing this as their home. 

(J. L. B. S.) 

COELENTERATA. The term “Coelenterata” is apiflied to 
a large group or phylum of animals of a lowly grade of organiza- 
tion. Only three types of animals possess a simpler structure 
than the Coelenterata: the sponges, the Mesozoa and Protozoa. 
Protozoa are organisms whose body usually consists entirely of a 
single cell, generally of microscopic size. In certain instances a 
number of these cells become banded together to form a colony, 
but in such a case they are not arranged so as to constitute tis- 
sues, and are individudly autonomous and self-supporting. The 
sponges consist of a multitude of cells of different kinds which 
are massed together and many of which are segregated into defi- 
nite sheets or tissues, each sheet performing a function or func- 
tions of its own. A sponge develops from a definite embryo which 
is the outcome of the cleavage of a fertilized egg, but apart from 
this it is very unlike the animals of the higher groups in that it 
constitutes in its adult condition a fixed, plantlike object often 
of somewhat indefinite shape. The stxinges probably represent a 
series of products of evolution which diverged from protozoan 
ancestors in a direction distinct from that pursued by any other 
animals and which led to nothing beyond the sponges them- 
selves. The Coelenterata, however, from beginnings similar to 
those of the sponges, achieved an altogether higher grade of 
organization, producing not only tissues but also a much more 
definite form and individuality than the sponges, involving the 
differentiation of nervous and muscular systems and consequently 
efficient co-ordination of parts and considerable powers of move- 
ment and locomotion. In the sponges primitive muscular tissue 
exists locaUy, but there is no nervous system. 

Structure of a Coelenterate.^— The body of a coelenterate 
resembles in architectural principle that stage which may be recog- 
nized in the early development of so many animals above the 
degree of sponges and which is known as a gastrula (fig. 5). A 
gastrula consists of a small sac, with a single opening at one end 
(the blastopore). The walls of the sac possess two layers of 
cells, one passing into the other at the margin of the blastopore. 
The inner layer is known as endoderm, the outer as ectoderm. 
No coelenterate, however complex may be its structure, passes 
beyond the fundamental plan thus outlined; though its size may 
be great and its parts elaborate, it remains an animal possessing 
one principal internal cavity only, the coelenteron, which opens to 
the exterior by a single main aperture, the mouth. In a typical 
higher animal the body contains two principal cavities, the food 
canal and another main cavity situat^ between the wall of the 
food canal and the outer integuments of the body. In such a form 
the food canal opens to the exterior by a second aperture (the 
anus) through which the undigested material is voided; the Coe- 
lenterata possess no such opening, and waste substances are ejected 
through the mouth. There is, in fact, no existing coelenterate in 
which the adult animal is quite so simple as a gastrula; but there 
dot exist creatures in which the main differences are that the cells 
of the ectoderm exhibit a differentiation into more than one kind, 
and that there lies between ectoderm and endoderm a thin sheet of 
noncellular material, the mesogloea, which supports the other lay- 
ers. An example of such a grade of structure may be found in 
Protohydra, 

The majority of Coelenterata, however, develop a complexity 
far exceeding this. The actual form of ^e body varies dmost 
infinitely, but usually a prominent feature of the organization is 
the presence of a number of tentacles placed in a de^te manner 
around the mouth. These tentacles may be solid structures, con- 
taining a core of endoderm and a covering of ectoderm, or they 
may be hollow, the wall in such case including both cell layers. 
The symmetry of the body is usually characterized by the f^t 
that various parts are arranged about the radii of a circle ivxth 
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Ac mouth as Its centre, and that the same structures are repeated 
in a regular manner in different sectors. In other words, the ani- 
mal is radially symmetrical and can be divided by suitable radial 
cuta into a varying number of parts each of which is exactly 
equivalent to the others. This symmetry is not invariably present, 
but is extremely prevalent, although in one section of Coelenterata 
(the Anthosoa) it is accompanied by an underlying bilateral 
symmetry which mars its perfection. The middle layer or meso- 
gloea varies greatly in bidk in different cases, being sometimes 
extremely tenuous and small in 
amount, sometimes very exten- 
sive and forming the greater part 
of the mass of the organism. 

Polyp and Medusair- The 
Coelenterata exhibit two main 
types of idiape, both founded up- 
on the gastrula plan. 

1. The Polyp, Thitiamt polyp 
(figs. I and 2} is derived from 
the French poulpe, a term applied 
to an octopus. There is no 
actual relationship whatever be- 
tween a Coelenterate polyp and 
an octopus, the comparison hav- 
ing been suggested by the fact 
that both of them possess mobile 
tentacles. A good example of a 
polyp is a sea anemone, the es- 
sentials of its structure being a 
hollow cylindrical body closed in below by an adherent disc-like 
base, above by another disc (the peristome) bearing the mouth 
in its centre and a circlet of tentacles round its outer part. 
Details of the structure of different kinds of polyps are given in 
the articles Hydrozoa, Antho- 
ZOA and Scyphozoa. 

2. The Medusa, Those Coclen- 
terates popularly known as “jelly- 
fish’’ are scientifically christened 
medusae, the name referring to 
the resemblance borne by the 
long mobile tentacles of some of 
these animals to the writhing, 
snaky tresses of the Gorgon Me- 
dusa. The body of a medusa 
(fig. 3) is shaped like an um- 
brella, and hanging down inside 
it from the point at which the 
handle of the umbrella would be 
attached, is a structure known as 
the manubrium^ at the end of 
which is the mouth. In this case the tentacles form a circlet round 
the margin of the umbrella. See Hydkozoa and Scyphozoa. 

Alternation of Generations— One of the most interesting 
features connected with the Coelenterata is the fact that a single 
animal may for part of its life be a polyp 
and for part a medusa; or from a polyp, 
buds may be formed which develop into 
medusae. In cases such as the latter it is 
the polyp which is developed from an egg, 
and this polyp itself produces no sex- 

organs; it is able however to give origin to 

vegetative buds which devdop mto me- iook or sooLo«r« 
dusae, and these in their turn bring forth 
sex-cells which , after fertilization initiate — the medusa or 

further polyps. In thte way there is regu- 
lar alternation between. polyp and medusa and the phenomenon is 
termed metagenesis or alternation of generations. By, some 
authors the polyp is viewed not as a “generation” but as a per- 
sistent larval stage; the medusa is then regarded as the adult. 

Polymorphitm and the Formation of Colonles^Another 
marked characteristic of the Coelenterata is their tendency to form 
colonies of individuals united to each other by a common stem, 
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plate or mass of intermediate tissue. The colonies so formed are 
generally attached permanently to foreign surfaces, but in some 
cases they form strings or aggregations of individuals which float 
or are propelled through the sea. Coelenterate colonies are fre- 
quently characterized moreover by the production in one and the 
same colony of different kinds of individuak, among which the 
various functions are distributed. There may co-exist in a single 
colony not only polyps as well as 
medusae (fig. 4), but more than 
one kind of each of these types of 
individuals. There may be sex- 
ual medusae and medusae trans- 
formed into locomotory organs; 
polyps whose main function is 
digestion and others which catch 
and paralyse prey; and so forth. 

The phenomenon thus outlined 
is known as polymorphism and 
metagenesis is a form of it; it is 
one of the most interesting mani- 
festations of the diversity of ani- 
mal life, and is considered in 
more detail at the end of the 
article Hydrozoa. 

Development^The Coelen- 
terata pass during the course of 
their life-history through a series 
of stages very unlike the adult 
animal. A simple instance of 

these stages is provided by the OSir* (WALTIR OR RRUYTIR R CO.) 
embiyology of the common sea F'** of a colony of 

anemone, Metridium senile (fig. “Ryne. much ehlaroed 
5). In tins species the eggs are shed into the sea by the patent 
and are there fertilized. After fertilization the egg divides into 
halves and each of these once more into two. The four celia 
(or Uastomeres) so formed ate equal or sub-equal in size. This 
procezs of subdivision is continued until a considerable number of 
einall cells has been formed, and these are so arranged as to 
constitute a hollow sjdiere cemtaining fluid. The sphere is known 
as a Uastnla and the cavity as a blastocoete. The Uastula con* 
tinues to develop in such a my that one side of the aphere first 
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flatinnn and then becomes concave, being finally completety in. 
vaginated into the other half. This process practically obliterates 
the blastocoele, and forms in its stead a second internal ca^ty, die 
arckenteron, vdiich communicates with the exterior by means of a 
small opening, the blastopore. There has thus been produced a 
typical gastrula such as has been previously described; its archen* 
toon becomes directly transformed into the epdentaron of the 
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adult, and the blastopore becomes the adult mouth. During its 
early stages the animal moves through the water by the aid of cilia 
which appear on its outer surface during the blastula stage, but 
before it begins to assume the adult shape it tends to remain at 
the bottom, moving horizontally and resting from time to time, 
and often ^coming temporarily attached to the bottom mouth 
downwards, during whidi time it may execute slow creeping 
movements. From this larva the adult anemone-polyp is achieved 
by degrees. At a given time the larva settles down and attaches 
itself to a foreign surface; its proportions change, it acquires ten- 
tacles, and becomes a small polyp. 

The embryology of the Coelenterata varies considerably from 
one species to another, but generally speaking it is characterized 
by the presence of a gastrula-stage or of some equivalent. Fre- 
quently no actual gastrula exists but instead a corresponding 
stage known as a plamda is produced, in which there is no blasto- 
pore, the embryo consisting either of a hollow two-layered organ- 
ism or of a central mass of endoderm-cells covered externally 
by a layer of ectoderm (fig. 5). Planulae and gastrulae may 
be free-swimming organisms moving by means of cilia, or may be 
contained within the coelenteron of the parent or within a pro- 
tective enclosure so that they have no actual free existence, and 
are bom as young polyps. 

Motion.^ — ^The movements of which a Coelenterate is capable 
depend upon its shape, organization and mode of life. A jellyfish 
is an active free-swimming creature which progresses through the 
water as a result of rh3rthmic or spasmodic contractions of its 
bell-like body brought about by the action of muscles. Different 
kinds of jellyfish are active in varying degrees; some are much 
stronger swimmers than others, some are decidedly sluggish, whilst 
a few are creepers. Movement in polyps varies according to 
whether they possess a skeleton or not; in those provided with 
such a structure movement is naturally limited to those actions 
which the tentacles or other parts of the polyp can perform unre- 
stricted by the hard parts. If a pol3rp is free from skeleton, it can 
move in a variety of ways; rarely, it swims actively by concerted 
lashing movements of the tentacles; sometimes it will creep on 
these organs; or it may attach itself by the base, bend over and 
attach the tentacles, then loosen the base, move its body and 
re-attach the base elsewhere. On the other hand it may simply 
loosen its hold and allow the motion of the water to carry it else- 
where, and in such case may inflate itself with water in order to 
become more buoyant; or it may creep upon its base, a method 
characteristic of many of the la^ polyps of the sea anemones. 

The movements exhibited, apart from those connected with 
actual locomotion, consist of contractions and expansions of the 
tentacles and body, movements of the mouth, and so forth, con- 
nected with capture and swallowing of food, with retraction for 
the purpose of sheltering from adverse conditions, and with simi- 
lar matters. Tentacles are usually highly contractile, and in their 
most concentrated condition are very much smaller than when 
expanded. The whole body may be relatively rigid and not, as a 
whole, very contractile, in forms possessing a high develo^ent 
of the mesogloea; but in many cases it is as contractile as 
the tentacles and may be reduced at need to a bulk very much 
smaller than its sise when expanded; e.g., to an eighth of its 
maximum bulk. 

MttSCleSi^ — Althoufo^ the general substance of a Coelenterate is 
contractile, the definite movements which it performs are the 
result of muscular or cih'ary action. The muscular system in its 
simplest condition consists of a single layer or sheet of muscle- 
fibres, lying on the inner or outer surface of the mesogloea. The 
muscle-sheets of Coelenterates are normally only one fibre thick, 
and each fibre lies directly upon a supporting surface of meso- 
gloea. Consequently if strong localized museto (as distinct from 
diffuse sheets) are required, these are generally attained by the 
simple expedient of pleating the surface of the mesogloea into 
ridges, on the surface of which lie the fibres, still in a single layer. 
In certain cases muscle becomes embedded in the mesogloea. The 
individual fibres are not in the simifler instances independent 
structures, but belong to and form pait of epithelial cells of the 
ectoderm or endoderm. Thus the combination of each cell with its 


^‘muscle tail*’ (or tails) constitutes a musculo-epithelial cell, a 
structure characteristic of Coelenterata but rare among higher 
animals (fig. 8). In more spedalized cases the muscle-fibres of the 
ectoderm become separate structures, the epithelial cells whidi 
produced them being of insignificant proportions. 

The Finer Structure of the Tissues^— The structure of the 
layers of the body must now receive short notice (fig. 6). The 



PMM KilUHTNALi “HANDeuCN PIK XOQLOPII* (WALTER PR PRUTTER R CO.) 


FI 6 . S.— PART OF A LOMOITUOINAL SECTION OF HYDRA, ENLARQED 
ON. onldooll; EC. totodirm: EN. Mdodtriyi; F. flaotllum; QC. glAnd mH; I. 
Intoritltlal otll; M. idmooIomi N. ntmatooyttt 8. lupportlno-o^ll: 88. Roniory- 
otlli V. vmuoIps NU. nuolwt 

mesogloea is a dieet of very variable structure; sometimes it is 
gelatinous in texture, sometimes dmost cartilaginous, or again it 
may be very watery and unsubstantial It contains within its 
substance cells which have wandered there from the other layers, 
and the functions of which are not fully understood. Some of 
them at least are amoeboid cells which carry or transmit nutri- 
ment from the endoderm (the digestive layer) to other parts of 
the body. Others probably add to the mesogloeal substxmce by 
secretion, whilst it is possible that some of them constitute part 
of a mesogloeal nervous system. At its highest development the 
mesogloea possesses fibres as well as cells, but these are not at 
all of the same nature as the muscular fibres. The cell-layers are 
best considered separately, and the following details apply to a 
sea anemone, sriiich will serve as a suitable example. The ecto- 
derm is an epithelium consisting of elongated stg>porting cells 
which are ciliated in some parts of the Ixx^, and among these 
occur large numbers of cells of other kinds. There are glandular 
cells which secrete mucus, etc., sensory cells which constitute 
the peripheral receptive dements of the nervous qrstem, cnido- 
blasts which secrete curious explosive ct^ules about whidi mm 
be related diortly, and un^fferentiated interstitial cells which 
may give rise to other lands at need. In the deeper parts of 
the epithelium he nerve cells (the nervous astern is fur^ 
descrfiied below) and on the surface of the mesogloea, in pven 
parts of the bo^, ate the muscle fibres, which are here inde- 
pendent of the siqgiorting cells. The endoderm resembles the 
ectoderm in general constitution, but its supporting cells, instead 
of being ciliated, bear each a sini^ large dlium or fl age llum , and 

each possesses a basal muscle fibre, and so constitutes an epithdio- 
muscular cell Many of them are digestive in function. Gland- 
cells are to be found in the endoderm, as also are sensory, nervous 
and interstitial cells; cnidoblasts are most charact^tic of the 
ectodom, but also occur fredy in the endoderm wh^ necesaaty- 
The germ cells of the Coelenterata, those cells which will in 
due course form eggs or spermatoaoa, ate formed sometimes from 
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interstitial cells, sometimes from differentiated e[Mthelial cells. 
They may originate in either ectoderm or endoderm, but are not 
necessarily first formed in the region in which they will ripen. 

General Functiontir— The Coelenterata possess no special 
organs for respiration or excretion, and possess neither blood nor 
blood-vessels. Respiration and excretion are performed by the 
general surfaces of the body, but sometimes the chief excretory 
areas are localized. Circulation in the true sense does not exist, 
although currents are produced in the fluid contained in the coelen- 
teron by means of the endodermal flagella. The distribution of 
substances through the tissues takes place partly through the 
agency of amoeboid cells and partly by diffusion. Feeding and 
digestion must be more closely considered. 

Capture of Food^ — ^The Coelenterata are apparently all carn- 
ivorous, and capture food by two principal methods. The com- 
monest* way is to seize the prey with one or more of the tentacles, 
to convey it to the mouth and swallow it. This is made possible 
by the fact that the tentacles possess stinging and adhesive powers 
of a high order. A tentacle will adhere to and will paralyze or 
kill any organism which is desired for food, provided that the 
prey in question is not too large or too tough to be penetrated 
by the poisonous threads shot out by the tentacle. These threads 
are shot forth in countless numbers from the tentacle-surface, 
each being everted by one of those explosive capsules which 
have been mentioned above. Although microscopic in size, the 
threads have astonishing powers of penetration, and the poison 
which they carry with them, although weak in some Coelcnterates, 
is usually strong enough to paralyze the prey suitable to each 
species. In the case of the most powerful stingers the poison is 
extremely virulent, and contact with a tentacle will produce 
violent pain in the human skin. The fact that the threads pene- 
trate enables the tentacle to adhere to the prey unless its struggles 
are strong enough either to break them or to pull away part of 
the ectoderm, and in some cases there exist, in addition to the 
capsules with penetrating threads, others whose threads do not 
enter the prey but are covered with sticky material and adhere 
to it. The prey captured by this method is transferred by the 
tentacles to the mouth, which is generally very extensile and can 
open widely so as to engulf objects which in some cases are enor- 
mous in relation to the size of the swallower. The Coelenterate 
has not necessarily finished .stinging the prey after it has been 
taken in, for in many cases there exist internal stinging organs. 

There is another method of feeding which may supplement or 
replace the characteristic one. Small food particles which come 
in contact with some part of a Coelenterate become entangled in 
slime secreted by that part, and these are transported by means 
of cilia acting in definite directions to the mouth. This method 
of feeding is probably the predominating one in certain specie^-* 
for instance, in some sea anemones — and a good example of its 
working may be seen in the jellyfish Aurelia, 

When Aurelia is feeding, planktonic organisms become entangled 
in strings of slime on the outside of the swimming-bell, and are 
conveyed by the movements of the bell aided by the action of 
cilia to the edge of the umbrella. Arrived at this point they are 
concentrated into eight masses at points situated at regular inter- 
vals round the margin of the bell. From time to time these masses 
are licked off by one or other of the four large arm-like processes 
which hang down under the bell round the mouth ; and since each 
of these arms contains a groove leading directly into the mouth, 
the food mass is from this point onwards easily transported into 
the stomach. The underside of the swimming-bell also contributes 
to the eight food masses and the oral^arms themselves collect 
plankton independently. This seems to a normal mode of feed- 
ing^ in Aurelia, but at the same time it can and does, at any rate 
when young, catch fishes and other organisms as well as plankton. 

The Food of Coelenterata^The food of Coelenterates 
includes a great variety of animalsr— fishes and their eggs, crabs 
and all manner of other Crustacea, worms, molluscs, other Coelen- 
terates, etc., not to mention the innumerable small planktonic 
organisms imbibed. Some Coelenterata are omnivorous, but others 
again will select their food more or less definitely. Certain special 
forms have been supposed to feed upon unicellular Algae (Zooxan^ 
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thellae), but later work showed that these, also, are carnivorous 
and that the Zooxanthellae contained in their tissues are of 
importance in connection with their excretory process and are 
not used as food. 

DigestiofL — ^Digestion in Coelenterates is a process involving 
two stages. If a large object has been swallowed it is first broken 
up into particles and the latter are then engulfed or ingested by 
individual endoderm cells within which each particle becomes sur- 
rounded by a fluid-containing vacuole and there the remaining 
processes of digestion and absorption take place. Thus the whole 
process involves first extra-cellular digestion in the coelenteron, 
and then intra-cellular digestion in the endoderm; or if the food 
is small enough it may be directly ingested by endoderm-cells 
without previous breaking down. The details of this process vary 
according to the anatomy of the Coelenterate in question. In a 
simple case such as that of Hydra, the coelenteron is lined by 
a simple and fairly uniform layer of endoderm, not concentrated 
into special structures; and in such case this layer performs the 
double function of secreting digestive material which will break 
up a large prey and of ingesting the fragments so produced. In 
a higher form such as a sea anemone or coral the endoderm 
is differentiated into regions; there are definite tracts of epithelium 
in which gland-cells are concentrated, and these constitute to- 
gether with the adjacent endoderm the main digestive area. These 
tracts, the mesenterial filaments, have been shown to secrete 
a digestive juice; and although they may also themselves ingest, 
in the most specialiised cases the main absorptive region is not 
the filament itself but the endoderm on either side of it. The 
area of endoderm which will ingest food in such cases varies 
according to the size of the meal. The digestive ferments of 
Coelenterates are specialized for dealing with animal prey. 

Nervous SyetenL — This is of a very primitive grade in Coelen- 
tcrata, and possesses neither actual nerves nor any central con- 
trolling organ. Its essential parts are the sensory cells and 
nerve cells of the ectoderm and endoderm, together with a net- 
work of fine fibrils connecting these cells with the muscle fibres 
and with each other. The nerve cells and fibrils constitute a 
“nerve net” which runs in the deeper part of the epithelium (fig. 
7) and perhaps also penetrates the mesogloea. The net is some- 
times fairly evenly distributed, sometimes better developed in 
one part than in another, and sometimes decidedly concentrated 
in given regions. It is not, as was formerly thought, a continuous 
network in the sense that the processes of one cell are actually 
fused with those of another, as it is now known that the cells 
are separate entities with their fibrils in contact, the junctions 
having the physiological properties of elementary synapses (q.v.). 
The mode of action of the network has received considerable 
study in the later years (see, for instance, 
the references to work by Pantin at the 
end of this article), but it cannot be de- 
scribed adequately in a few words. The 
behaviour of the individual nerve cells 
resembles that of the similar cells of 
higher animals more closely than was orig- 
inally supposed; but the distinguishing 
feature of the net is its tendency to con- 
duct impulses in all directions, in spite of 
which it may develop special tracts along 
which impulses travel rapidly for the pro- 

Auction of certain particular responses. 

rioa ■cNNiiDM. -LiHRiucN xhc net also exhibits in a high degree the 
o«if BiR TiuK” (riscHiR) phcnomena known as intemeural . and 
Fio. 7.-*PART OF THE neuromuscular facilitation (see the articles 
NERVE NET OF k coEL- [jy Pantui referred to above). 

ENTERATE Many Coelenterata 



definite 

sense-organs. These are naturally found in the more active mem- 
bers of the group, that is to say the medusae; they are absent 
altogether in the polyps. The chief types of sense-organs are two 
in number, and these are described in connection with the animals 
possessing them, in the articles Hydrozoa and Scyphozoa. The 
first type includes organs sensitive to light and termed ocelli; 
and ttoe structures, though often simple, may attain at their 
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highest development the grade of eyes (see CharyMaea, in 
Scyphozoa). The second type comprises organs of variable 
structure (statocysts and tentaculocysts) which include hard par- 
ticles (statoliths) in their constitution, and whose function is not 
yet fully understood. Although they might be expected to be 
organs of balance this does not necessarily appear to be the case. 
It has been ascertained experimentally, however, that certain of 
these organs initiate the stimuli which produce the swimming- 
contractions of the bell of the medu.sa possessing them, and con- 
sequently control the rate of pulsation. The bell pulsates at the 
rate of whichever organ is initiating stimuli most rapidly at a 
given time. The sense organs also appear to exert an influence on 
the general metabolic activities of the animal. 

Stinging Capsules. — ^The cnidoblasts with their explosive cap- 
sules or cnidae will now be described (fig. 9}. These capsules are 
among the most extraordinary 
structures to be found in the ani- 
mal kingdom, and the physiologi- 
cal problem presented by the 
question of their explosion is a 
difficult one. It is probable that 
several factors arc involved, and 
that these are called into play in 
fluctuating intensity according to 
the structure of the capsule and 
cnidoblast in question. Each 
cnida is a refringent transparent 
capsule with a gelatinous or 
more probably fluid content. In 
unexploded state, the capsule 
contains a hollow thread (i.e., a 
capillary tube of incredible fine- 
ness) coiled or folded up within 
it; and the wall of capsule and 
thread are continuous with one another at one pole of the capsule. 
The cell (cnidoblast) in which the capsule lies and which originally 
produced it commonly bears at its free surface a fine hair-like 
projection, known as a cnidocU. The contact of a foreign body 
suitable as food with this cnidocil ordinarily leads directly to the 
explosion of the capsule. On the other hand such contact does not 
necessarily explode the capsule. For instance the reactions of a 
well-fed sea anemone are not the .same as those of a hungry one; 
the tentacles may refuse food altogether, neither the tactile nor 
the chemical stimuli involved producing any effect on the capsules. 
When, however, a capsule does explode the thread is shot forth 
instantaneously. Although the action is so rapid, the thread as it 
is ejected turns completely inside out, in the manner in which one 
may turn the finger of a glove; in other words it is evaginated. 

The structure of both cnidae and cnidoblasts varies greatly 
from one Coelenterate to another, and both may be complex. The 
cnidoblast possesses^ in a number of cases at least, contractile 
fibres of varying disposition, and may also contain a coiled spring- 
like structure (the lasso) which probably resists the tearing away 
of the nematoblast from the tissues by a struggling prey. In a 
t3^ical cnida the thread is provided with a series of spirally 
arranged barbs which help to fix it in the tissues of the prey, and 
bears with it poison which enters by the wound it has made. This 
kind of cnida, which is very frequent, is Icnown as a nematocystf 
in contrast to another type common in sea anemones and known 
as a spirocyst. The latter has no armature, but the outer surface 
of its evaginated thread has strongly adhesive propierties, and is 
probably not poisonous. 

True cnidae occur nowhere in the animal kingdom save in the 
Coelenterata. There are similar structures developed in at least 
two other kinds of animals (the myxosporidean Protozoa and 
certain nemertine worms), but they are not exactly the same; a 
number of other structures which have been confused with nema- 
tocysts are not actually such. The most interesting cases which 
have been investigated in this connection are those of certain 
animals in whose tissues actual Coelenterate nematocysts are pres- 
ent in an unexploded and functional condition. It has been con- 
clusively shown that an animal may feed upon a Coelenterate, 


thus swallowing quantities of nematocysts, and that a number of 
these may pass unexploded through its food-canal, and may sub- 
sequently become arranged in a definite manner in its tissues. 
The best known instance of this is provided by certain of the 
Nudibranch molluscs or sea slugs. In some cases at least these 
stolen nematocysts appear to be of value to their host. 

Nematocysts and spirocysts, which are produced by interstitial 
cells, are not developed in the place where they will function. 
In some cases this means simply that they develop in the deeper 
layers of the epithelium and move up to the surface as they 
mature. In other cases, however, a much more interesting story 
is involved. The capsules are here secreted by cnidoblasts far 
removed from the site of their ultimate explosion, and in order 
to bring them into the situation and orientation which will permit 
them to function, the cnidoblasts, which are amoeboid and possess 
the power of independent movement, drag their capsules between 
the epithelial cells (or transport them by other means) until the 
proper locality is reached. A most interesting example of the 
processes involved is supplied by the state of affairs which exists 
in an unusual jellyfish Imown as Haliclystus. This animal has 
the edge of its bell produced into eight arms, each tipped by a 
tuft of tentacles; and on the middle of the outside of the bell 
it bears a stalk by the end of which it can attach itself to sea- 
weed and other objects. It has been found that the tentacles 
contain two kinds of nematocyst, and that both kinds are pro- 
duced in definite parts of the ectoderm of the inner surface of the 
bell. It has further been discovered that the cnidoblasts contain- 
ing the two kinds of capsules migrate from their nursery to the 
tentacles; but that on the way some of those of one pattern (and 
not those of the other) disappear into little ectodermal pockets 
which lie close to the margin of the bell. The function of the 
pockets appears to be that of reservoirs whence a supply of cap- 
sules may be drawn in case of special need — for instance, if the 
tentacles belonging to one side of the animal be cut off, new ones 
are regenerated and a large supply of capsules is needed to stock 
them; and it has been found that under such circumstances the 
piockets nearest to the regenerating tentacles were empty. 

Reproduction.^ — Coelenterates reproduce their kind in a vari- 
ety of ways. They produce in the manner common to animals, 
eggs and spermatozoa, which after union develop into new crea- 
tures. But in addition to this 
universal method they have an 
extraordinarily strong tendency 
toward "vegetative” or asexual 
modes of reproduction, and cor- 
related with this a very marked 
ability to regenerate lost parts. 
This manner of increase is much 
like the ability of a strawberry- 
plant to produce runners. It 
exists under a variety of forms; 
sometimes an animal within the 
space of a few hours or less will 
tear itself completely in half ver- 
tically; each half will regenerate 
new parts and will so devel(^ 
into a complete animal. This 
process is known as fission; it 
does not always take the form 
of actual tearing, but may result 
from a gradual process of con- 
striction whereby an individual 
separates either completely into 
halves or becomes partly double. 
In other varieties of fission the 
separation into two or more parts 
takes place horizontally; and again, neither in vertical nor hori- 
zontal fission does it follow that the pieces fonned will be at all 
equal in size. Equally characteristic of Coelenterates,/ but generally 
speaking of different ones, is the process known as budding (figs. 
4 and 10). In this case a polyp may send out a rootlet (like the 
strawberry-runner) at the end of which a new polyp grows up; 
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or a new pol>p may arise direct from the tissues of an existing 
one. Polyps give rise by budding to other polyps or to medusae; 
medusae by budding may produce fresh medusae but never polyps, 
these being always developed from eggs or from other polyps. 
The processes of regeneration which succeed certain types of 
asexual reproduction are both definite and interesting; and the 
regenerative results which arise from the cutting away of various 
parts of Coelenterates, or from the division of these animals into 
portions by cuts in different directions, provide material for a 
study from which much of general bidogical interest may be 
gained. Further details relating to budding and fission will be 
found in the articles Hvdrozoa, Scypiiozoa and Antiiozoa, whilst 
for information relating to regeneration reference should be made 
to the article on that subject. 

Commensalism and Symbiosis* — ^There are to be found 
among the Coelenterata a number of examples of those types of 
relationship between one organism and another which are respec- 
tively known as commensalism and symbiosis. Commensalism, as 
exemplified by the regular partnership which exists between cer- 
tain sea anemones and hermit crabs, is well represented in the 
group {see also next section) ; and a number of Coelenterata con- 
tain in their tissues those unicellular symbiotic algae known as 
Zooxanthellae. 

The Poison of Coelenterates* — Pi certain amount of work has 
been done on the lines of making extracts of one sort and another 
of the tissues of Coelenterales and injecting these into other ani- 
mals in order to study the effect of the poison of the Coelenterate 
on the animal in question. It has been known for a long time that 
the poisons of certain Coelenterates are very virulent and that 
contact of the stinging organs with human skin may produce 
serious results. In the case of medusae belonging to the Charyb- 
daeidae for instance, jell>’iish which outstrip all others in the 
strength and rapidity of their swimming-movements, the stinging 
organs may cause intense pain after contact with the skin, and 
symptoms such as swelling of the legs, etc., follow; fatal results 
may even ensue. An investigation of particular interest has 
been made on the poison of Adamsia palliata which throws light 
not only on the question of Coelenterate poisons but also upon 
the relationship between this anemone and another animal. 
Adamsia palliata lives in permanent association with a hermit 
crab known as Eupa^urus prideanxi, and apparently these two 
organisms never normally occur 
apart. The soft tail-end of the 
crab is protected by the ane- 
mone, which is wrapped round it 
like a cloak; and the mouth of 
the anemone lies just below that 
of the crab, so that meals be- 
come a conununal affair. Now It 
is possible to make an extract 
containing the poison of the ten- 
tacles or other stinging organs 
of iin^Adamsia, and such extracts 
have been injected in varying 
strengths into a number of ani- 
mals. Certain of these, for 
instance Cephalopod molluscs 
(cuttle-fishes, etc.) and other sea 
anemones, appear to be com- 
pletely immune from the Adam^ 
sia poison; other animals suc- 
cumb to it. It has been found 
that the Decapod Crustacea 
(crabs, etc.) are the most sensi- 
tive to it, and its action on a 
number 6f these has been studied. 

The following experiment is a case in point. Three shore-crabs 
(Carcinus maenas), three common hermit-crabs (Eupagurus 
bemkardus) and three of the hermits proper to Adamsia {E, 
trUaousi) were selected, and into the body-cavity of each wa^ 
injected o.imI. of a filtei^ed maceration of Adamsia, At the 
end of three minutes the bemhardi were completely paralyzed 
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after a short phase of tetanization; and at the end of an hour th^ 
were dead. The shore-crabs died between five and nine hours after 
having exhibited the s^^ploms characteristic of this poison. On 
the other hand the prideatm showed no apparent trouble; they 
retained all their agility and all the accustomed vivacity of their 
movements. At, the end of 24 hours their condition was normal 
and they survived indefinitely. Other experiments confirm the 
result of this one, and the interesting fact emerges that E. pri^ 
deauxi is immune from the poison of its anemone unless injected 
in inordinately large amount. Thus the association between the 
two animals includes a physiological as well as a morphological 
adaptation. It has been shown further that the serum of E, 
Prideauxi is able to neutralize the Adamsia poison and that if a 
shore-crab be inoculated with prideauxi serum, it can afterwards 
withstand and recover from a dose of poison which would other- 
wise be fatal. It is probable that E. prideatm gains its immunity 
in the first instance as a re.sult of the fact that its close association 
with the anemone involves the constant entanglement of small 
portions of the latter, or of stinging cells derived from it, in the 
hermit’s food. The intestinal content of the hermit usually con- 
tains such fragments of the anemone. Although in these experi- 
ments the poison of Adamsia did no harm to other anemones, 
yet in other cases one anemone may sting another, even of the 
same kind, and produce a wound which may prove fatal — so that 
an anemone is not necessarily immune from poison produced by 
its own kind. It is possible, however, that the injured animal in 
such cases is, to begin with, in a poor condition. 

Distribution, Environment and Length of Life*-— The dis- 
tribution of the Coelenterata is world-wide, but the great major- 
ity are marine; a few kinds only inhabit brackish or fresh water, 
and these are further mentioned in the articles Hydrozoa and 
Antrozoa. The mass of Coelenterata then, inhabit one or other 
of the regions of the sea ; and it cannot be said that they are char- 
acteristic of one kind of habitat more than of another. Many of 
them inhabit the littoral zone between tidemarks. Others colonize 


the sea-floor at greater or lesser depths, some of them occurring 
in extremely deep water (c.g., 2,900 fathoms). The remainder are 
pelagic at varying depths and may live in the open sea, some of 
them floating and some swimming. A number of Coelenterates 
are perennial, living for a number of years, their length of life in 
some cases probably being extremely great. The best measured 
example of this is tW of some sea anemones alive in 1945, which 
were known to be nearly 90 years old and possibly were much 
more. Other Coelenterates, on the other hand, are seasonal; many 
hydroids die down in winter and regenerate new polyps in spring; 
and many medusae live for a brief period only. Neither the tropics 
nor the cold regions can be regarded as the more typical habitat 
for Coelenterata, though it is true that corals, anemones and Si- 
phonophores for instance, attain their maximum profusion or con* 
siderable complexity of development (sometimes both these fea- 
tures) in the warm seas. The variety of Coelenterates which may 
occur within a broadly similar environment is great, but as in the 
case of many other animals a certain proportion at least of the genera 
permanently colonizing the various available habitats show a sym- 
pathetic reaction to their environment; thus it may be expected with 
reason that an average anemone living at great depths will be different 
from a typical inhabitant of a coral-reef, and a typical mud-dweller 
from an ordinary adherent form. Certain single species however range 
in suitable habitats from the arctic to the equator, others occur both 
In the arctic and the antarctic; whilst some arc circumpolar in distri- 
bution. With regard to the distribution of jellyfish it may be noted that 
their swimming powers arc adapted rather for main^ning their position 
in the water and for moving up and down in it than for making 
long journeys; the main agents in thdr distribution are currents and 
tides. 

Classifleation*— The Coelenterata are divided into three great 
classes, the Hydrozoa, Scyphozoa and Anthozoa, To these are some- 
times added the Cienophora; but the latter are animals which are 
actually very different from any Coelenterata, and the reasons which 
lead to this conclusion are stated in the article dealing with them. 
The characteristics of the three great classes of Coelenterata are also 


described in articles dealing with each series separately. 
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COELLO, Alonso SANCHEZ (1515-1590), Spanish 

painter, according to some authorities a native of Portugal, was 
bom, according to others, at Bcnifacio, near the city of Valencia. 
He studied many years in Italy; and returning to Spain in 1541 
he settled at Madrid, and worked on religious themes for most of 
the palaces and larger churches. He was a follower of Titian, and, 
like him, excelled in portraits and single figures, elaborating the 
textures of his armours, draperies, and such accessories in a 
manner so masterly as strongly to influence Velazquez in his 
treatment of like objects. Many of his pictures were destroyed 
in the fires that consumed the Madrid and Prado palaces, but 
many good examples are yet extant, among which may be noted 
the portraits of the infantes Carlos and Isabella, now in the 
Madrid gallery, and the St. Sebastian painted in the church of 
San Gcronimo, also in Madrid. Coello left a daughter, Isabella 
Sanchez, who studied under him, and painted excellent portraits. 

COELLO^ ANTONIO (1611-1652), Spanish dramatist and 
poet, was born at Madrid and entered the household of the duke 
of Albuquerque. His best known plays are El conde de Sex, El 
Ccloso extremeno (dramatizing one of Cervantes’ Novelas Exempt 
lares) and Los Empenos de seis horas. The latter was adapted by 
Samuel Tuke, under the title of The Adventures of five Hours, and 
was described by Pepys as superior to Othello. 

COELLO, CLAUDIO (c. 1630-1693), Spanish painter bom 
at Madrid, son of a well-known worker in bronze of Portuguese 
origin. He studied under Francisco Kizi, and was dominated at 
first by an overcharged, exaggerated style, which was then begin- 
ning to be admired in Madrid. He assisted his master in the exe- 
cution of an altarpiece for S. Placido. He then studied and copied 
the works of Titian, Rubens and Van Dyck in the royal collec- 
tions, to which he secured access through his friendship with the 
court painter D. Juan Carreno. He also profited by his friendship 
with Josef Donoso, who had studied seven years in Rome, and, 
with his co-operation, painted frescoes in some church^ and pal- 
aces of Madrid. In 1671 he decorated the ceiling of the vestry in 
Toledo cathedral. In 1683 he was commissioned by the archbishop 
of Saragossa to paint frescoes in the cupola and the transept of the 
Augustine church. On his return to Madrid he became court 
painter to King Charles II., and undertook the altarpiece for the 
sacristy in the Escorial representing the “Transfer of the Holy 
Eucharist.” The scene is represented as taking place in the same 
room in which the picture is hung. It is a fine arrangement of 
space in the baroque style containing some 50 life-like portraits in- 
cluding that of Charles II. and his prime minister. This work is 
his masterpiece. It is nearly allied to the realistic art of Velasquez 
and Carreno, and Coello here shows himself as a brilliant and 
strong colourist, a fine and careful draughtsman. He seems to have 
tried to stem the decadence, which was engulfing Spanish art. His 
work was universally admired, he was appointed Seneschal and his 
son received a pension of 300 ducats. Then Luca Giordano ar- 
rived in 1692. llie preference shown by the court to the Italian 
favourite, hurt Coello’s sensitive nature. His last work was the 
“Martyrdom of St. Stephen,” painted for the Dominican church at 
Salamanca. He died on April 2, 1693, at Madrid, and was buried in 
the church of San Andres. He was the last important master of 


the great Madrid school of the zyth century. 

His works are to be seen in the churches of Madrid and other 
cities of Spain, at the Prado, in the galleries of Munich, Budapest 
and Frankfurt. “The Betrothal,” presented to the National Gal- 
lery, London, as by Velazquez, is perhaps an early work by Coello, 
who is also represented in the collections at Apsley house and 
Grosvenor house. 

See A. de Beruete y Moret, The School of Madrid (Z909)» 

COELOM AND SEROUS MEMBRANES. In human 

anatomy the body-cavity or coelom is divided into the pericar^ 
dium, the two pleurae, the peritoneum and the two tunUae 
vaginales. 

The pericardium is a closed sac in the thorax and contains the 
heart. Like all the serous membranes it has a visceral and a 
parietal layer, the former being closely applied to the heart and 
consisting of endothelial cells with a slight fibrous backing: to it 
is due the glossy ai^pearance of a freely removed heart. The 
parietal layer is double; externally there is a strong fibrous coat 
continuous with the other fibrous structures in the neighbourhood, 
while internally is the endothelial layer which is reflected from 
the surface of the heart, where the great vessels enter. Hence 
everywhere the two layers of the membrane are in contact except 
for a trace of fluid secreted by the serous walls. 

The pleurae resemble the pericardium except that the fibrous 
outer coat of the parietal layer is not nearly as strong; it is closely 
attached to the inner surface of the chest walls and mcsially to 
the outer layer of the pericardium; above it is thickened by a 
fibrous contribution from the scalene muscles, and forms the dome 
of the pleura which fits into the concavity of the first rib and con- 
tains the ai)ex of the lung. The reflection of the serous layer of 
the pleura, from the parietal to the visceral part, takes place at 
the root of the lung. The upper limit of the pleural cavity reaches 
about half an inch above the inner third of the clavicle, while, 
below, it may be marked out by a line drawn from the twelfth 
thoracic spine to the tenth rib in the mid axillary line, the eighth 
in the nipple line, and the sixth at its junction with the sternum. 

The peritoneum is a more extensive and complicated membrane; 
it surrounds the abdominal and pelvic viscera, and, like the other 
sacs, has a parietal and visceral layer. The line of reflection of 
these, though continuous, is very tortuous. The peritoneum con- 
sists of a greater and lesser sac 
which communicate through an 
opening {foramen of Wimlow) 
and the best way of understand- 
ing these is to follow the reflec- 
tions first in a vertical median 
(sagittal) section and then in a 
horizontal one, the body being 
supposed to be in the upright 
position. If a median sagittal 
section be studied first, and a 
start be made at the umbilicus 
{see fig. i),«the parietal peri- 
toneum is seen to run upward, 
lining the anterior abdominal 
wall, and then to pass along the 
under surface of the diaphragm 
till its posterior third is reached; 
here there is a reflection on to 
the liver, forming the ante- 
rior layer of the coronary liga- 
ment of that viscus, while the 
membrane now becomes visceral 
and envelops the front of the liver as far back as the transverse 
fissure on its lower surface; here it is reflected on to the stomach 
forming the anterior layer of the gastro-hepatic or lesser 
omentum. It now covers the front of the stomach, and at the 
lower border runs down as the anterior layer of an apron-like 
fold, the great omentum, which sometimes reaches as low as 
the' pubes; then it turns up again as the posterior or fourth layer 
of the great omentum until the transverse colon is reached, 
the posterior surface of which it covers and is reflected, as the 



Fig. I.— vertical median section 
OF ABDOMEN TO SHOW ARRANGE- 
MENT of THE PERITONEUM 
The peritoneum It Indicated by a 
dotted line for the Qreater lao and a 
broken line for the letter lao 
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mesentery and so again reaches the posterior abdominal wall 
down which it runs until the rectum is reached. The anterior 
surface of this tube is covered by peritoneum to a point about 3 in. 
from the anus, where it is reflected on to the uterus and vagina 
* the female and then on to the bladder; while in the 


in 


male, on the other hand, the reflection is directly from the rectum 
10 the bladder. At the apex of the bladder, after covering the 
upper surface of that organ, it is lifted off by the urachus and runs 
up the anterior abdominal wall to the umbilicus, from which the 
start was made. All this is the greater sac. The tracing of the 
Icsftpr sac may be conveniently started at the transverse fissure of 
the liver, whence the membrane runs down to the stomach 
as the posterior layer of the lesser omentum, lines the posterior 
surface of the stomach, fmsses down as the second layer of the 
great omentum and up again as the third layer, covers the anterior 
surface of the transverse colon and then reaches the pancreas 
as the anterior layer of the transverse mesocolon. After this 
it covers the front of the pancreas and in the middle line of the 
body runs up below the diaphragm to within an inch of the 
anterior layer of the coronary ligament of the liver; here it is 
reflected on to the top of the Spigelian lobe of the liver to form 
the posterior layer of the coronary ligament, covers the whole 
Spigelian lobe, and so reaches the transverse fissure. 

This section, therefore, shows two completely closed sacs with- 
out any visible communication. In the female, however, the great 
sac is not absolutely closed, for the Fallopian tubes open into it 
by their minute ostia abdomifuilia, while at the other ends they 
communicate with the cavity of the uterus and so with the vagina 
and exterior. 

A horizontal section through the upper part of the first lumbar 
vertebra will if a fortunate one (jcc fig. 2), pass through the 
foramen of Winslow and show the communication of the two 
sacs. A starting-point may be made from the mid-ventral line and 
the parietal peritoneum traced round the left side of the body wall 
until the outer edge of the left kidney is reached; here it 
passes in front of the kidney and is soon reflected off on to the 
spleen, which it nearly surrounds; just before it reaches the hilum 
of that organ, where the vessels enter, it is reflected on to the 
front of the stomach, forming the anterior layer of the gas- 
tro-splcnic omentum; it soon reaches the lesser curvature of the 
stomach and then becomes the anterior layer of the lesser omen- 
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Fic. 2.— HORIZONTAL SECTION THROUGH UPPER PART OF FIRST LUMBAR 
VERTEBRA. SHOWING ARRANGENENT OF THE PERITONEUM 
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Fig. S. — LONGITUDINAL SECTION SHOWING THE DIFFERENT AREAS OF 
THE BLASTODERMIC VESICLE IN EARLY DEVELOPMENT OF THE OVUM 

the viscera, such as the kidneys and pancreas, are retro-peri- 
toncai; others, such as the small intestines and transverse colon, 
arc surrounded, except at one point where they are attached to 
the dorsal wall by a mesentery or mesocolon as the reflections are 
called; others again are completely surrounded, and of these the 
caecum is an example; while some, like the liver and bladder, have 
large uncovered areas, and the reflections of the membrane form 
ligaments which allow considerable freedom of movement. 

The tunica vaginalis is the remains of a peritoneal pocket which 
descends into the scrotum during foetal life before the testis itself 
descends. After the descent of the testis the upper part usually be- 
comes obliterated, while the lower part forms a serous sac which 
nearly surrounds the testis. The parietal layer lines the inner wall 
of its own side of the scrotum. 

Embryology^ — ^As the mesoderm spreads over the embryo it 
splits into two layers, the outer of which (somatopleure) lines the 
parietal or ectodermal wall, while the inner lines the entoderm 
(sfdanchnopleure ) ; between the two is the coelom. The pericar^ 
^al area is early differentiated from the rest of the coelom and 
at first lies in front of the neural and bucco-pharyngeal area; here 
the mesoderm stretches right across the mid-line, which it does 
not in front and behind. As the head of the embryo is formed 
the pericardium is gradually turned right over, so that the dorsal 
side becomes the ventral and the anterior limit the posterior; this 
will be evident on referring to figs. 3 and 4. 

The two primitive aortae lie at first in the ventral wall of the 
pericardium, but with the folding over they come to lie in the 
dorsal wall and gradually bulge into the cavity as they coalesce to 
form the heart, so that the heart drops into the dorsal side of the 
pericardium and draws down a fold of the membrane called the 
dorsal mesocardium. In mammals A. Robinson {Jour, Anat, and 
Phys,f xxxvii. 1) has shown that no ventral mesocardium exists, 
though in more lowly vertebrates it is present. Laterally the peri- 
cardial cavity communicates with the general cavity of the codom, 
but with the growth of the Cuvicrian ducts (see development of 
veins) these communications disappear. Originally the mesocar- 
dium runs the whole length of the pericardium from before back- 
ward, but later on the middle part becomes obliterated. 

Just behind the pericardium and in front of the umbilicus, 
which at first are close together, the mesoderm forms a mass into 


turn, which continues until the bile duct and portal vein 
are reached at its right free extremity; here it turns com- 
pletely round these structures and runs to the left again, as the 
posterior layer of the lesser omentum, behind the stomach 
and then to the spleen as the posterior layer of the gastro- 
splenic omentum. From the spleen it runs to the right once more, 
in front of the pancreas, until the inferior vena cava is 
reached, and this point is just behind the portal vein and is the 
place where the lesser and greater sacs communicate, known as 
the foramen of Winslow. From this opening the lesser sac runs 


which the developing lungs push bag-like protrusions of the 
coelom. These lose their connection with the rest of the coelom, 
as the diaphragm develops, and become the pleural cavities. The 
remainder of the coelom persists as the peritoneum. At fust the 
stomach and intestine form a straight tube, connected to the 
dorsum of the embryo by a dorsal mesentery and to the mid-ven- 
tral wall in front of the umbilicus by a ventral mesentery. Into 
the ventral mesentery the liver grows as diverticula from duo- 
denum, so that some of the mesentery remains as the falciform 
ligament of the liver and some as the lesser omentum. Into the 
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dorsal mesentery the pancreas grows, also as diverticula, from the 
duodenum, while the spleen is developed from the mesoderm con- 
tained in the same fold. As the stomach turns over and its left 
side becomes ventral, the dorsal mesentery attached to it is pulled 
out, so that part forms the great omentum and part the gastro- 
splenic omentum. When the caecum is formed as a diverticulum 
from the intestine it is close to the liver but gradually travels 
down into the right iliac fossa. This passage to the right is 
accompanied by a throwing over of the duodenal loop to the right, 
so that the right side of its mesentery becomes pressed against the 
dorsal wall of the abdomen and obliterated. This accounts for 
the fact that the pancreas and duodenum are only covered by 
peritoneum on their anterior surfaces in man. The formation of 
the lesser sac is due to the turning over of the stomach to the 
right, with the result that a cave is formed behind it. Originally 
the whole colon had a dorsal mesocolon continuous with the 
mesentery, but in the region of the ascending and descending 
colon this usually disappears and these parts of the gut are un- 
covered by peritoneum posteriorly. The transverse mesocolon 
persists and at first is quite free from the great omentum, but 
later, in man, the fourth layer of the great omentum becomes 
continuous with the posterior layer of the transverse mesocolon. 

Comparative Anatomy^ — In Amphioxus the coelom is de- 
veloped in the embryo as a scries of bilateral pouches from the 
sides of the alimentary canal; these are therefore entodermal in 
their origin, as in SagiUa and the Echinodermata among the inver- 
tebrates. In the adult the coelom is represented by two dorsal 
canals communicating with a ventral canal by means of branchial 
canals which run down the outer side of the primary gill bars. 
Into the dorsal canals the nephridia open. In the intestinal region 
the coelom is only present on the left side. 

In the higher vertebrates (Craniata) the coelom is developed 
by a splitting of the mesoderm into two layers, and a pericardium 
is constricted off from the general cavity. In all cases the ova 
burst into the coelom before making their way to the exterior, and 
in some, c.g., Amphioxus, lamprey (Cyclostomata), eels and mud- 
fish (Dipnoi), the sperm cells do so too. The Cyclostomata have 
a pair of genital pores which lead from the coelom into the urino- 
genital sinus, and so to the exterior. 

In the Elasmobranch fish there is a pericardio-peritoneal canal 
forming a communication between these two parts of the coelom; 

Bucco-Pharyngeal Area Dorsal Wall of 



Fig. 4. — LONGITUDINAL SECTION SHOWING RELATION OF PARTS TO 
SEROUS MEMBRANES IN THE EARLY DEVELOPING EMBRYO 

also a large common opening for the two oviducts in the region 
of the liver, and two openings (abdomifud pores) on the surface 
close to the cloacal aperture. In the Teleostomi (Teleostean and 
Ganoid fish) abdominal pores are rare, but in most Teleostci 
(bony fish) the ova pass directly down oviducts, as they do in 
arthropods, without entering the peritoneal cavity; there is little 
doubt, however, that these oviducts are originally coclomic in 
origin. In the Dipnoi (mud-fish) abdominal pores are found, and 
probably serve as a passage for the sperm cells, since there are 
no vasa deferentia. In fishes a complete dorsal mesentery is sel- 


dom found in the adult; in many cases it only remains as a tube 
surrounding the vessels passing to the alimentary canal 

In the Amphibia, Reptilia and Aves, one cavity acts as pleura 
and peritoneum, though in the latter the lungs are not completely 
surrounded by a serous membrane. In many lizards the com- 
paratively straight intestine, with its continuous dorsal mesentery 
and ventral mesentery in the anterior part of the abdomen, is 
very like a stage in the development of the human and other 
mammalian embryos. In the mammalia the diaphragm is com- 
plete (see Diaphragm) and divides the pleuroperitoneal cavity 
into its two constitbent parts. In the lower mammals the deriva- 
tives of the original dorsal mesentery do not undergo as much 
fusion and obliteration as they .do in adult man; the ascending 
and descending mesocolon is retained, and the transverse meso- 
colon contracts no adhesion to the great omentum. It is common, 
however, to find a fenestrated arrangement of the great omentum 
which shows that its layers have been completely obliterated in 
many places. 

In those animals, such as the rabbit, in which the testes are 
sometimes in the scrotum and sometimes in the abdomen, the 
communication between the peritoneum and the tunica vaginalis 
remains throughout life. 

Bibudoraphy.— Full bibliography in Quain’s Anatomy, 

COELOMATA, a zoological term denoting those animals that 
have a true coelom, f.e., a space within the entomesoderm. Animals 
with no space between the digestive canal and body wall, as the 
fiatworms (Platyhelminthes) , are termed Acoelomata, and those in 
which this space is not a true coelom are called Pseudococlomata. 

COELOSTAT, a mirror driven by clock-work so as to reflect 
continually the same region of the sky into the field of view of 
a fixed telescope. The mirror is mounted so as to rotate about 
an axis in its own plane which points to the pole of the heavens, 
and is driven at the rate of one revolution in 48 (sidereal) hours. 
The image of a star seen in the mirror is then stationary. The 
device is particularly useful in eclipse expeditions when elaborate 
equatorial mounting of the telescopes is impossible. Other in- 
struments for somewhat similar purposes are the heliostat and 
siderostat (q.v,), 

COEN, JAN PIETERSZOON (1587-1630), fourth gov- 
ernor-general of the Dutch East Indies, was born at Hoorn, and 
spent his youth at Rome in the hoii.se of the famous merchants 
the Piscatori. In 1607 he sailed from Amsterdam to the Indies 
as second commercial agent, and remained away four years. In 
1612 he was sent out at the head of a trading expedition. In 
16x3 he was made a councillor and director-general of the F^st 
Indian trade. Afterwards he became president at Bantam, and 
on Oct. 31, 1617, he was promoted in succession to Laurens Reaal 
to the post of governor-general. To his vigour and intrepidity the 
Dutch in no small measure owed the preservation and establish- 
ment of their empire in the East. He took and destroyed Jacatra, 
and founded on its ruins the capital of the Dutch East Indies, to 
which he gave the name of Batavia. In 1622 Coen obtained 
leave to resign his post and return to Holland7 but in his absence 
great difficulties had arisen with the English at Amboina (the 
so-called massacre of Amboina), and in 1627 under pressure from 
the directors of the East India Company he returned as governor- 
general to Batavia. In 1629 he was able to beat off a formidable 
attack of the sultan of Mataram, sometimes styled emperor of 
Java, upon Batavia. 

COENWULF (d. 821), king of Mercia, successor of Ecgfrith, 
son of Offa, in 79C. In 798 he invaded Kent, imprisoned Ead- 
berht Praen, and made his own brother Cuthred king. On Cuth- 
red’s death (807) Coenwulf seems to have taken Kent into bis 
own hands. He abolished the archbishopric of Lichfield, probably 
before 803, as the Hygcberht who signed as an abbot at the coun- 
cil of Cloveshoe in that year was presumably the former arch- 
bishop. Coenwulf appears from the charters to have had a long 
dispute with Wulfred of Canterbury, who was consecrated in 806. 
It was probably only settled in 825, when the lawsuit of Cwocn- 
thryth, his daughter, with Wulfred was terminated. He died in 
821 and was succeeded by his brother Ceolwulf 1 . 

See EarU and Plummer^ s edition of the Anglo-Saxon Chronicle, 
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ni, St9 (Oxford, 1893): W. do G. Bbdi, Cartuktrhm Saxoniam, 
378 (1883-93). 

COERaON was described by Mr. Justice Peterson (in 
Hodges V. Wehb^ 2 Ch. 70, 1920) as involving *^something in the 
nature of negation of choice.” Its principal significance in law 
is as one of the forms of undue influence that will invalidate gifts, 
whether testamentary or made between living people. “The in- 
fluence which will set aside a will must amount to force and 
coercion, destroying free agency” {see Sir E. V. Williams, Law of 
Executors, 12th ed., p. 32 [London, 1930]). It would, as such, 
be a form of duress sufficient for the annulment of a marriage. 
In the sphere of criminal law, coercion excuses a participation in 
crime if this is induced by sheer physical force, though threats 
are not held to excuse: the coercion must amount to physical 
subjection. By s. 47 of the Criminal Justice act, 1925, on a 
charge against a wife for any offense other than treason or mur- 
der, it is a good defense to prove that the offense was committed 
in the presence, and under the coercion, of the husband. 

(W. T. Ws.) 

COEUR, JACQUES {c. 1395-1456), French trader, was 
neither an economist nor a statesman but an ingenious business- 
man. He was bom at Bourges, a town of drapers and merchants, 
where his father was a skinner. About 1429 he formed a com- 
mercial partnership with two brothers named Godart; but he was 
compromised by a fraudulent speculation in coinage, in the con- 
tracting for which he had taken a share. In 1432 he initiated 
himself into the Levant trade, sailing from Narbonne on a ship 
belonging to merchants of Montpellier; Bertrandon de la Bro- 
qui^re, equerry of Philip the Good, duke of Burgundy, met him 
at Damascus. On his return his career soon became brilliant. He 
was master of the mint in Paris in 1436 and argentier du roi 
(steward of the royal expenditure and banker of the court) three 
years later. He became a member of the king’s council (1442), 
then commissioner to the estates of Languedoc (1441-51) and 
inspector general of taxes {visiteur giniral des gaheUes) for 
Languedoc (1447). Jacques Cocur inspired the ordonnances is- 
sued between 1435 and T451 to withdraw the money that had been 
stamped with rival French and English superscriptions during the 
war. The king, Charles VII, charged him with diplomatic mis- 
sions: in 1447, Jean de Villages, his nephew, obtained from the 
sultan of Egypt certain privileges for French merchants and also 
the right to consular representation; and Jacques Coeur himself 
managed to maintain good relations with Genoa and won ^e 
favour of Pope Nicholas V by his zeal to promote the abdication 
of the antipope Felix V. In 1449 Jacques Coeur lent the king the 
money necessary for the recovery of Normandy and entered 
Rouen with him apjiarelled no less magnificently than he. He was 
at the height of his glory. Ennobled in 1441, he managed the mar- 
riage of his daughter with a nobleman, got his brother made bishop 
of Lu^on and saw his son archbishop of Bourges. He possessed 
about 40 manors and built a palace at Bourges which remains one 
of the finest monuments of Gothic domestic architecture in 

France. , 

Jacques Coeur’s businesses were various but-connected. Their 
basis was Levantine trade; the pope had authorized him to trade 
with the infidels. At Montpellier, the heart of his activity, he 
built a house ^he loge) to which were delivered the spices 
brought by his seven galleys in exchange for scarlet cloth to the 
Uste of the Levantines. All the chief cities of western Europe 
supplied and consumed his wares. At Barcelona, Avignon, Lyons, 
Paris, Limoges, Rouen and Bruges, Jacques Coeur had his factors; 
at Tours was the warehouse of the “Argenterie”; and the end of 
the Hundred Year’s War facilitated rations with England and 
Scodand. Jacques Coeur competed with the Italian ports. At 
the end of his career he used the port of Marseilles. To sustam 
his enterprises, Jacques Coeur acquired much land and property, 
used his connections and his political position and rcccivw grati- 
fications from the towns and the esUtes of Languedoc, whose in- 
terests he defended. The usual sttver money neccsMiy for try- 
ing in Levant was provided by the mines of Beaujolais and tiic 
Lyonnais that the 1 ^ had granted to him. 

Other merchants, however, were jealous of the quick progress 


of Jacques Coeur. His debtors, numerous at the court, resolved 
to disgrace him. He was accused of having poisoned Agnes Sorel, 
the king’s mistress who had died in 1450; and he was charged 
with speculation and extortion. Arrested in July 1451 and con- 
fined for two years, he was condemned to do public penance for 
his fault and to remain a prisoner until he should have paid a 
very heavy sum; and all his possessions were confiscated. He 
would have remained a prisoner if Jean de Villages had not ar- 
ranged his escape to Beaucaire and thence to Marseilles, Nice, 
Pisa and Rome, where the pope received him. But a year later 
on Nov. 25, 1456, he died at Chios, whither he had gone in com- 
mand of the fleet sent by Pope Calixtus II to relieve Rhodes. 

Louis XI, in reaction against his father, was to consider Jacques 
Coeur’s rehabilitation, to return some of his property to his 
family and, by taking his agents into his service, to revive the 
enterprises that he had initiated. 

BiBUOGRAPnv. — ^P. Cldment, Jacques Coeur et Charles VII (Paris, 
1858; 2nd ed., 1874) ; L. Guiraud, Recherches et conclusions nouveUes 
sur it prilendu rdle de Jacques Coeur (Montpellier, tqoo) ; C. B. 
Fabre, ^'Politique et diplomatie dc Jacques Coeur,” Revue hist, diplom, 
(Paris, 1902-04) ; H. Prutz, Jacques Coeur von Bourges, Ceschichte 
ernes patriotischen Kaufmanns aus dem 15 Jahrhundert (Berlin, 1911) ; 

A. B. Kerr, Jacques Coeur, Merchant Prince of the Middle Ages (New 
York, 1927) ; R. Bouvier, Jacques Coeur, un financier colonial au XVi- 
hme siiicle (Paris, 1928) ; M. Mollat, *'Les Affaires de Jacques Coeur k 
Bruges,” Revue du Nord (Lille, 1950) ; M. Mollat, cd., Les Affaires de 
Jacques Coeur: Journal du procureur Dauvet (Paris, 1952) ; H. de 
Man, Jacques Coeur, der konigliche Kaufmann (Berne, 1950; French 
trans., Bourges, 1932) ; C. Marinesco, “Du nouveau sur Jacques Coeur,” 
Miianges L. Halphen (Paris, 1951) and “Jacques Coeur ct ses affaires 
aragonaises, catalancs et napolitaincs,” Revue historique (Paris, 1951 )• 

(Ml. M.) 

COEUR D’ALENE, a tribe of American Indians who occu- 
pied the heavily forested area around Coeur d’Alene lake and 
the western slope of the Bitterroot mountains, Ida. They were 
one of the larger tribes of the Plateau culture area. Being Tela<« 
tively near the Great Plains they were subjected to influences 
from that area but few foreign traits were accepted. They clung 
tenaciously to the typical Plateau traits of democracy, pacifism 
and devotion to the guardian spirit religion. 

They spoke a language of the Salish stock but many were 
bilingual, the second language being that of their southern neigh- 
bours, Nez Perce. 

Various folk etymologies for the name Coeur d’Alene have been 
suggested but none is demonstrably correct. They call themselves 
by a tribal name which may be rdated to the term used by Lewis 
and Clark, Skeet-so-mish. The explorers did not visit the tribe 
but obtained information regarding them from the Nez Perce. 
They estimated the population at 2,000. Their maps show the 
location of the tribe and of Coeur d’Alene lake which they called 
Waytom. 

No treaty was ever made with these Indians. In 1873 the 
United States simply took possession of their land, except for a 
reservation which was .set aside by executive order. In 1892, when 
gold and other ores were discovered there, the reservation was r^* 
duced in size by act of congress. 

Bibliography. — James A, Teit, “The Salishan Tribes of the Western 
Plateaus,” Bureau of American Ethnology, Annual Report (1930) ; 
Verne F, Ray, “Plateau,” Anthropological Records, vol. 8, no. 2 (1942) ; 
Gladys Reichard, “Cocur d’Alene,” Handbook of American Indian 
Languages, ed. by F. Boas, vol. 3 (New York, 1939)- (V. F. R.) 

COEUR D’ALENE, a city of Idaho, U.S., 33 mi. E. of 
Spokane, at the outlet of Lake Coeur d’Alene; the county seat of 
Kootenai county. It is on federal highways 10 and 95, and is 
served by the Northern Pacific, Chicago, Milwaukee, St. Paul and 
Pacific, Spokane International and Great Northern railways, alw 
by air and bus. The population was 12,198 in 1950, and 10,049 
1940 by the federal census. 

It is in the rich lumbering, mining and agricultural region 
known as the “inland empire.” The city has several large lumber 
mills and smaller manufacturing plants. It was settled about 
1880, and incorporated in 1889. 

COFFEE. The discovery of coffee is quite generally ac- 
credited to Africa, althoui^ earliest cultivation is traced to south- 
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era Arabia. Coffee grew in Africa only in a wild state until fairly 
modem times, when it began to be developed there (about 1878) 
on a production basis by British interests. Never an important 
factor in the world coffee maiiiet, even through the first quarter 
of the 20th century, the growth of coffee in Africa approximately 
doubled in the decade 1929-39, and doubled again in the next 15 
years to a point where, in the marketing year 1953-54, Africa ac- 
counted for approximately one-sixth of the world’s exportable 
production. 

Coffee probably derives its name from the original Arabic qah- 
wah, indirectly through its Turkish form kahveh, although some 
etymologists connect it with the name Kaffa, a town in southwest 
Ethiopia (Abyssinia) reputed to be the birthplace of coffee. 
Through the ages the Arabian primitive root shows influences 
in whatever word has come to mean coffee in all tongues, accord- 
ing to the pronunciation of each language, as: Bohemian, kava; 
Chinese, kai-Jey; Danish and Swedish, kaffe; Dutch, koffie; Fin- 
nish, kahvi; French, Spanish and Portuguese, cafe; German, Kaf- 
fee; Greek, kafio; Hungarian, kav 4 ; Italian, caffii; Japanese, 
kihi; Latin (scientific), cofiea; Persian, qihve; Polish, kawa; 
Rumanian, cafea; Russian, kophe. 

History. — The origin of coffee is vague and obscure, but its 
history is rich in legend. One of the most accepted tales sur- 
rounding the dijicoveiy of coffee about a.d. 850 is that of Kaldi, 
an Arabian goatherd. Bewildered by the queer antics of his flock, 
Kaldi is supposed to have eaten berries of the evergreen bush on 
which the goats were feeding and, overjoyed at the feeling of ex- 
hilaration which he experienced, has been pictured in legend as 
dashing off in excitement to proclaim his great find to the world. 

The physiological action of coffee in dissipating drowsiness 
was soon discovered and taken advantage of in connection with 
the prolonged religious service of the Mohammedans, but the 
strictly orthodox or conservative section of the priesthood claimed 
that it was an intoxicating beverage and, therefi)re, prohibited by 
the Koran. Severe penalties were threatened upon those disposed 
to its use. Nevertheless, coffee drinking spread rapidly among 
Arabian Mohammedans, and its growth and use became general 
in Arabia. 

The early record of coffee in Europe, where it was introduced 
into one country after another during the lOth and T7th centuries, 
is filled with accounts of its use as a religious, political, and medi- 
cal ()otion, its ups-and-downs in favour, its i)ersccution, prohibi- 
tion or approval. It is interesting to note that most of the at- 
tention given to coffee in the music and literature of that day 
was in support or defense of coffee and its '‘soul-stirring attri- 
butes,” rather than critical. One of the most unique contribu- 
tions to the good of coffee in music was Johann Sebastian Bach's 
“Coffee Cantata” (published in 1732), which portrayed “the pro- 
test of the fair sex” against the then existing propaganda in Ger- 
many for abstinence from coffee by women because “many doc- 
tors claimed its use provoked sterility.” 

Coffee gained its first real popularity as a beverage in the cof- 
feehouses of London, which became centres of political, social 
and literary influence. The wits, philosophers and writers of the 
day warmed their hearts and loosened their tongues over the 
steaming cup. The first London coffeehouse was established in 
(or about) 1652 “at St. Michael’s Alley in Comhill” by one 
Pasqua Ros£e and a “quarreling partner” named Bowman, from 
whom Ros^ soon parted. 

In the first known coffee advertisement, a handbill produced 
in 1652 (original in the British Museum), Pasqua Ro.s6e pro- 
claimed that coffee “quickens the spirits, and makes the heart 
lightsome ... is good against sore eyes . . . excellent to prevent 
and cure the dropsy, gout, and scurvy . . . neither laxative nor 
restringent.” 

Continental Europe, too, became well implanted with the idea 
of coffee, and the coffeehouse flourished in most of these countries 
later in the 17th century. In the major cities of North America 
(Boston, New York and Philadelphia), coffeehouses also became 
popular, starting about 1689. The Merchants’ Coffeehouse, estab- 
lished in New York in 1737, is claimed by some authorities to 
have been the “birthplace oif the American Union.” 


Capt. John Smith, the founder of Virginia, is said to have been 
^e first to bring knowledge of coffee to America in 1607, but it 
is not certain that he actually carried coffee with him, nor is 
there a definite “first date” for coffee’s appearance in North 
America. It is not found in the records that there was coffee 
aboard the Mayflower (1620), nor proof that the Dutch brought 
coffee from Holland to New Amsteidam (New York) in the early 
or mid- 1 7th century. It is known, however, that the first licence 
to sell coffee in the United States was issued to a Dorothy Jones 
of Boston in 1670. 

Until toward the close of the 17th century, the world’s rather 
limited supply of coffee was obtained almost entirely from the 
province of Yemen in southern Arabia. But, with the increasing 
popularity of the beverage, the propagation of the plant spread 
rapidly from the southern parts of Arabia to Ceylon (1658), to 
Java and other islands of the Netherland Indies starting about 
1696, Haiti and Santo Domingo in 1715, Dutch Guiana (Surinam) 
in 1718, thence throughout the tropical countries of the new world. 
To date a few . . . Braxil, 1727; Jamaica, 1730; Cuba, 1748; 
Puerto Rico, 1755; Costa Rica, 1779; Venezuela, 1784; Mexico, 
T790; Colombia, late i8th century; but not in El Salvador until 
1840. Coffee growing started in the Hawaiian Islands (Kona dis- 
trict, Island of Hawaii) in 1825. I 

One of the most dramatic stories of bringing coffee to the ne^ 
world is that of Gabriel Mathieu de Clieu, a young French naval 
officer assigned as captain of infantry at Martinique, a smalt 
island in the Lesser Antilles. In T723 (some authorities set the 
date as T720), De Clieu, on a visit to France, became determined 
to carry the cultivation of coffee to Martinique, having heard 
of the Dutch success in transplanting coffee from Arabia to the 
East Indies and realizing that similar climatic conditions existed 
in Martinique. The few coffee plants then being cultivated in 
Paris were guarded in the royal hothouse of Louis XV. Because 
De Clieu’s motive was a patriotic one, he was able to enlist the 
aid of M. de Chirac, the king’s “physician-in-ordinary,'’ in ob- 
taining one (some writers say two or three) of the precious plants. 
His trip across the Atlantic was not an easy one for, what* with 
the time consumed in escaping capture by pirates and floundering 
through violent storms, the ship’s supply of water ran so low as 
to be rationed. 

In his own papers, De Clieu recorded that for more than a 
month he was obliged to share his scanty ration of water with his 
tiny coffee plant (he refers to only one) “upon which my happiest 
hopes were founded and which was the source of my delight.” 
After trial and tribulation, De Clieu’s precious little tree was 
finally planted in Martinique and carefully nursed to its first 
harvest of coffee cherries, from the seeds of which a big majority 
of the coffee plants in the Americas are said to be descended. By 
1777, three years after the death of the zealous De Clieu, there 
were nearly 19,000,000 coffee trees in Martinique. 

By the 20th century, coffee had become responsible in a large 
measure for the income and livelihood of many countries lying 
between the Tropic of Capricorn and the Tropic of (dancer. 
Although practically every country within this area around the 
earth produces some coffee, the concentration of production has 
centred in the western hemisphere. The largest supplies of green 
coffee come from South and Central America, a high percentage of 
the world’s total being produced in Brazil alone. 

Botany of Coffee. — ^The genus Coffea, to which the common 
coffee tree belongs, contains 25 or more species in the tropics of 
the old world, most of which grow only wild. 

Of the various species, Coffea arahica makes up the bulk of 
world production. Others commercially known are C. Uberica, C. 
stenophylla and C. robusta. 

The common Arabian coffee shrub (C. arabica) is an evergreen 
plant which under natural conditions may grow to a height of 30 
ft. or more. But for commercial purposes, particularly in coun- 
tries where coffees are picked by hand, the trees are usually kept, 
by topping, to heights under 15 ft., which gives more easy access 
for harvesting. Leaves of the coffee tree resemble laurel in form 
(oblong-ovate-acuminate, 4 to 6 in. in length, to 2^ in. wide) 
and have a deep rich green colour and a waxy-looking surface. 
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Flowers of the coffee tree, which are produced in dense clusters “in the cup.” In general, it may be said that the greatest differ- 
in the axils of the leaves, have a five-toothed calyx, a tubular ences in the quality of the coffee bean are produced by altitude — 
five-parted corolla, five stamens and a single bifid style. Coffee the higher the altitude, up to the limit of cultivability, the milder 
trees in blossom are things of beauty, but the white jasmine-like the product. High-altitude coffee beans are usually **mild” in 
flowers last only a few days. Their disappearance is followed by character, and this mildness may be translated into terms of aro- 
clusters of green cherries which advance through various stages matic substance, which has much to do with contributing to the 
of gr^n and golden brown until fully ripe, when they are a bright pleasurable aroma and taste of the beverage, 
red, similar in colour and shape to ordinary fruit cherries, although Coffee is grown under varying weather conditions at altitudes 
somewhat less plump and slightly elongated. from 1,500 to 6,000 ft., but it is more or less generally conceded 

The red outside covering of the coffee cherry is a thick pulpy that the finest coffees usually come from the higher elevations— 
skin. Inside is a layer of yellowish jelly-like substance that 3,000 to 6,000 ft. Coffee requires a warm and humid climate, 
completely surrounds the two beans or berries, which lie with their preferably with the sun on the plant only part of the day, which 
flat faces together, similar to the two halves of a peanut. Each perhaps explains why hilly or mountainous countries are preferred 
bean or berry is enclosed in a membranous endocarp, commonly for planting of trees. Desirable temperature averages 65® F. to 
called the “parchment,” which is brittle when dried. Inside this, 75® F. the year around, although coffee grows well in some places 
completely surrounding each individual coffee bean, is a delicate where greater variations occur (over 80® F. or under 60® F.). It 
spermoderm (seed-skin) commercially called the “silver skin.” should be noted that in tropical countries elevations up to 6,000 
Malformation in coffee cherries frequently results in their con- ft. or more are not accompanied by the extremes of low tempera- 
taining only a single bean, which is not flat on one side, but com- ture found at such elevations in the northern latitudes, although 
pletely circular. Such beans are called “pea-berry” coffee. The frost-producing temperatures have been recorded in some coffee 
seeds or beans of the coffee cherry are of a soft, semitranslucent, coimtries at infrequent intervals. 

bluish or greenish colour, hard and tough in texture. Coffee trees arc planted with great regularity but become so 

Cultivation and Preparation of Green Coffee.r— Primitive dense after a few years that they almost appear to be growing 
methods were used in the production of coffee for many years, but wild. In the fore part of the 20th century, the trend was toward 
by the 20th century the large commercial producers were using closer pruning of coffee trees to permit passageway and more easy 
intensive cultivation methods, giving the same care to preparing access at time of picking. The coffee tree begins to produce a 
their plantations and attending their trees as do growers of grains small number of cherries at the age of three, but on the average it 
and fruits. By the middle of the 20th century, most of the cof- is the fifth year before a tree comes into full bearing. It may con- 
fee-producing countries, particularly in the western hemisphere, tinue to yield profitably for as long as 50 to 60 years, although 25 
had made great advances in the study of soil erosion and in the to 30 years is average, and many growers prefer to replace trees 
adoption of modem practices in fertilization and use of in.secti- after 12 to 15 years, which makes for better quality and higher 
cidcs in a continuing effort to obtain the maximum production of yield. 

quality coffee from a plantation of given size. The steps involved in the cultivation and processing of green 

The coffee tree is not free of destructive pests and plant dis- coffee differ somewhat from country to country, and from locality 
eases. The Ceylon coffee-leaf disease (HemUeia vastatrix), a to locality, but the over-all procedure may be summarized in a 
fungoid growth which appeared in Ceylon in 1869 and spread very general way. Coffee trees are propagated either from seeds 
throughout the coffee-growing sections of the eastern hemisphere or from slips. In the latter case, a unique transplanting method 
(found also in almost every coffee-producing country), is at least is used which consists of bending down the lower branches of the 
partially to blame for having once destroyed the coffee industry of tree and burying the tops in the earth. After about four months, 
the old world. Insects and fungi of various types are the cause roots form and the new growth starts. 

of most concern to coffee growers. The stephanodores (coffee- Propagation from seeds is usually done in carefully prepared 
bean borer, referred to in Brazil as the “coffee plague” or broca), nursery beds. Seeds, selected from trees of known productivity 
coffee “leaf-miner,” Mediterranean fruit fly, and various forms in quality and quantity, are usually planted about an inch apart, 
of root disease are among the worst and most common. It is in rows marked off in the nursery beds. To protect the tender 
only through rigorous and continuous effort on the part of growers shoots from too much sun as they come through the ground, 
that they are kept under reasonable contiol, mostly through the nursery beds must have a shade covering. This is usually con- 
u.se of modem insecticides. Research laboratories and technical structed from various kinds of bru.sh or other tropical growth, 
stations have been established in the larger producing countries When seedlings are four to six months old they have to be trans- 
fer the purpose of furthering the science of coffee-growing — ^in- planted to allow more room for development of the plants that are 
crea.sing the rate of yield per tree, creating new and improved healthy and virile. At about 18 months, when the plants are ap- 
tcchniques for fighting leaf rust and the other forms of infestation proximately 20 in. high, they are transplanted for the last time to 
mentioned and, hopefully, developing of a frost-resistant coffee whatever permanent planting spot has l^n selected. As the coffee 
tree. trees continue to grow and begin to reach maturity th^ require 

In 1954 the United States government, recognizing the need for more and more sunshine for proper development and ripening of 
greater world production of coffee to meet the requirements of the the cherries, so frequent pruning of shade trees among which they 
continually-gmwing population of the United States (as well as have been planted is necessary. 

the increasing demand of other countries of the world), started In some producing countries, coffee cherries are allowed to ripen 
to develop through its Foreign Operations administration an ex- to a point where they shrivel and begin to dry on the trees and 
panded program of providing technical as.sistance to the coffee- are then shaken off onto large canvasses. The higher grades of 
producing countries of the western hemisifliere in the establish- coffee, however, are picked when the cherries are at the desired 
ment and expansion of research and training facilities. At the sUge of ripeness. Picking is done by hand in a very sdcctive 
time it was indicated that similar aid would be made available manner. Trees are not stripped. Only the ripe cherries are 
to other parts of the world where coffee was already being pro- removed, and it takes several pickings before a crop is completely 
duced or where climatic and soil conditions might favour attempts harvested. In some countries the harvesting is entirely seasonal, 
to grow coffee on a commercial scale. while in others it is almost a year-round process, several crops 

Cultivation of the coffee plant over a period of a few hundred being produced each year. Picking is done by men, women and 
years has brought about considerable variation in local types as a children. Under good conditions, a fair day’s pick is from 100 to 
result of climatic and soil conditions. The colour of coffee beans 125 lb. of coffee cherries. It takes about 5 lb. of cherries to make 
after preparation may differ considerably as to shade, and vari- z lb. of green coffee beans, so, in terms of usable coffee, it might 
ations in size and shape of the beans make it possible to differen- be said that a picker’s capacity is from 25 to 30 lb. a day. On the 
tiate commercial types by appearance, although these characteris- average, a coffee tree will produce from x jr to 2 lb. of green coffee 
tics distinguishable to the eye are not always indicative of quality beans a season; thus a plantation must be of a rather extensive size 
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to produce tonnage of any great consequence. 

Coffee may be prepared by either a *'dry” or a **wash’’ process. 
By the “dry’* method, sometimes called ‘^unwashed*’ or “natural,” 
the coffee cherries are washed and spread out on cement floors in 
the air and sun to diy. After drying, the coffee is repeatedly 
run through fanning and hulling machines to remove the hulls, 
dried pulp and parchment, and then is subjected to further clean- 
ing by machines which remove portions of the silver skin. 

The “wash” process is quite different. The cherries are first put 
through a pulping machine which breaks them open and virtuaUy 
squeezes the beans right out of the mass of pulpy skin. Then 
the beans go into large tanks where they are left for about 24 
hours. Slight fermentation takes place in the jelly-like sub- 
stance, which the coffee grower calls “honey.” This fermenta- 
tion loosens the honey so it can easily be removed by thorough 
washing back and forth through several hundred feet of washing 
canals. After washing, the coffee is spread out in patios to dry. 
It takes two to three weeks in the sun for the coffee to become 
thoroughly dried, and during this time it must be continuously 
turned over and over so that every bean will receive its share of 
tropical warmth. When climatic conditions do not permit drying 
in the sun, mechanical means are employed. Warm air is circulated 
through the coffee as it revolves in a large perforated drum. 
When the desired stage of drying has been reached, the coffee 
beans are put through hulling and polishing machines which crack 
and remove the brittle parchment and silver skin. 

Tn the case of the highest quality coffees, there is then a care- 
ful hand ins|)ection to remove imperfect beans, which is the 
final step before packing the coffee in bags for shipment to the 
coffee ports of the world. (In Brazil, coffee is sacked in 60-kg. 
bags — 132.276 lb. In other countries, the shipping unit may vary 
from about 150 to 165 lb., and in a few instances may run as high 
as 200 lb. However, the 60-kg. bag is the accepted statistical unit 
in most all computations of world production, exports or imports 
that arc expressed in terms of “bags.”) 

Tasting and Blending. — In Europiean countries, where cof- 
fee has been sold to a great extent in the whole bean, purchase 
used to be largely on the basis of fine ap^iearance of the bean as 
to size, colour, and other physical characteristics, although in the 
years subsequent to 1946, when Europe began to again become 
a customer in the world coffee market (after World War H), this 
practice became le.s.s general. In the U.S., over a long period of 
years, a more selective manner of purchasing was established; 
coffees are bought primarily on cup test for taste and quality. 
Coffee testing is the work of a lifetime. Proficiency cannot be 
attained in a few months, or even a few years. Most coffee test- 
ers start training at an early age and continue study almost with- 
out interruption, for they must depend entirely upon taste and 
smell and devote great attention to the development of those 
senses. It has been said that the test to which coffee is subjected 
is one of the “most delicate known to science,” since coffee defies 
all known chemical tests for evaluation of quality. That can be 
determined only by the senses of taste and smdl. 

Coffees grown in the various countries differ by types and kind, 
as well as by grades. In fact, coffees from different plantations 
in the same producing sections nearly always show a variety of 
characteristics. In the parlance of the trade, “Brazils” and 
“roilds” are the terms generally used to distinguish between coffees 
grown in Brazil and those grown in other countries. All those 
grown in Central and South America (with the exception of Bra- 
zil) fall into the “mild” classification. 

Broadly speaking, the “mild” coffees are regarded as superior 
in characteristics to “Brazils,” although this is not a strictly true 
differentiation, for a great deal of the product of Brazil is of finer 
quality than some of the coffees which come from “mild” produc- 
ing countries. In general coffees grown in Africa and Asia fall 
into the “mild” classification. Further distinctions are made as to 
“hardness” or “softness,” “high-grown,” “washed,” “unwashed,” 
“naturals,” etc., but these are technical distinctions of grading 
which primarily concern only the grower and the buyer. It is the 
intricate task of the coffee tester to combine many different lots 
of coffee to produce a satisfactory blend of one type or another. 


Roasting^ — ^Until roasted, coffee has none of the flavour or 
taste that a layman might recognize as coffee. Roasting gives 
the brown colour and transforms the natural elements into others 
which give coffee its splendid aromatic qualities and pleasing 
taste. Full development of the flavour depends to a great degree 
on the avoidance of underroasting or overroasting. Skill and 
experience is required to avoid the slight variations which might 
yield an undesirable result. Coffee-roasting firms in the United 
States lead the world in equipment, some having developed me- 
chanical controls of roasting operations which are considered to be 
foolproof to the extent of eliminating the element of human error 
in maintaining uniformity of roast. These basic principles have 
been adapted by equipment manufacturers who specialize in the 
building of machinery for the coffee trade. Green coffee loses 
about 16% of its weight in the roasting process. Therefore, it 
should be remembered in connection with any study of green cof- 
fee statistics that it requires approximately 1.19 lb. of green cof- 
fee to produce i lb. of roasted coffee; thus, 1 lb. of green coffee 
is equivalent to .84 lb. of roasted coffee. 

Grinding. — Coffees packaged in ground form by the manufac- 
turer go through this process immediately after roasting. In 
most modem roasting plants, this is done by feeding the coffee 
through steel rollers which first crack it and then cut it to what- 
ever the particular roaster considers the proper degree of fineness. 
Some coffees are left in the whole bean to be ground in the grocery 
store at time of purchase by the ultimate user, or in some cases 
ground in the home. 

Ideas with respect to granulation vary to some extent. Some 
roasters put out their product in several different degrees of 
grind, each identified as being especially suited for certain types 
of coffee-brewing devices. Others produce what is referred to 
as an “all-purpose grind,” compo.sed of certain proportions of 
coarse, medium, and fine particles intended to permit proper ex- 
traction of the taste and strength elements in brewing a cup of 
beverage balanced in aroma, flavour and strength by any method 
of preparation. 

^rly in 1948 the national bureau of standards of the United 
States department of commerce, in co-operation with the National 
Coffee A.ssociation of the U.S.A., issued a Simplified Practice 
Recommendation stipulating three degrees of fineness for standard 
grinds for coffee (with reasonable tolerances) identified as regu- 
lar grind, drip grind and fine grind. Adherence to these standards 
is not mandatory, but they have been fairly generally followed 
by roasters in the United States who market their product in 
more than one grind. Regardless of the type of grind, unifonnity 
of granulation is important and various methods of checking, 
principally with wire screen sieves and sieve shakers, are used to 
make sure that the proportions of the various sized grains run 
uniformly throughout all production. 

Packaging. — Generally speaking, roasted coffee is sold in bulk, 
in paper (>ackages, or in rigid containers that are either vacuum 
packed or pressure packed. Bulk coffee, distributed through re- 
tail outlets in sacks or wooden drums (like the did cracker barrel), 
is weighed out to the purchaser; this type of marketing had almost 
entirely disappeared in the United States before the middle of 
the 20th century. Coffee sold in special types of paper bags or 
cartons is usually packaged by the manufacturer and distributed 
over reasonably small geographic areas from central roasting 
points. Most roasters operating over larger areas (and this is 
particularly true in the United States) pack coffee by the vacuum 
process either in metal cans or in glass jars. This is done imme- 
diately after roasting and grinding. 

Ground coffee begins to lose freshness when expo.sed to the air 
because of oxidation of the essential strength and flavour-giving 
elements. The vacuum-packing process, first applied to the pack- 
aging of coffee in 1900 by a firm in San Francisco, Calif., protects 
the quality of coffee over a long period of time and makes it pos- 
sible for the manufacturer to preserve the flavour and freshness 
of coffee ground in his plant immediately after roasting, rather 
than later at the time of purchase in the store or in the home. 

After the can or jar is filled with coffee, the air is withdrawn 
from the container, which is then hermetically sealed, thereby 
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Research laboratory for the scientific study of all phases of coffee 
culture 

Coffee is gonerally grown from seed. Small plants are nurtured In 
shaded nursery beds until they are about 18 months old 
Coffee cherries are similar in appearance to the U.S. domestic fruit 
cherry, but slightly smaller and somewhat elongated 


4. Thorough washing by movement through troughs of water cleans the 

green coffee beans before drying 

5. Drying coffee beans by turning them over in the sun 

6. Hand sorting green coffee to remove imperfect beans 
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PREPARATION OF COFFEE FOR MARKET 

1. Prepiiring samples for testing in miniature coffee roasters 4. Emptying Backs of coffee into the mixing hopper fur blending 

2. Teiling coffee by tasting and smelling before making the blend 5, Coffee-grinding mill 

3 . Crots-Mclion of * coffot ehorry: A. pulpy tkin. B. jelly layer. C. 6- Automolloally conirollad eoffee-nwitlng machine 

parchment. D. silver skin. E. coffee bean 7. Vacuum-packing coffee 
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preventing the entrance of dr until the contdner is first opened. 
The same result is achieved by pressure packing, the main dif- 
ference in this process being the introduction of an inert gas into 
the can after the air is withdrawn and before the can is sealed. 

By the mid-1950s, approximately two-thirds of all the home- 
consumed ground coffee in Uie United States was vacuum packed, 
mostly in metal cans. During World War II, this type of produc- 
tion was converted to glass jars during shortages of metal con- 
tainers, but when restrictions were rescinded, consumer prefer- 
ence caused most roasters to revert to cans. In the meantime, 
however, glass jars had become established as the most generally 
used container for soluble coffee. 

Soluble Coffee. — ^There are three types of soluble coffee: (i) 
dried or dehydrated; (2) liquid extract; (3) frozen concentrate. 
In all instances, the product represents coffee that, in effect, has 
been brewed into beverage from roasted and ground coffee beans 
and reduced partially or wholly into solid form. Liquid coffee 
extract had not, by the mid-1950s, proved very practical, largely 
because of the factors of deterioration and spoilage over a period. 
Frozen concentrate likewise had not made any notable progress. 
Although records of patents on powdered or liquid coffee con- 
centrate or essence date back to the early igth century (mostly 
in Europe), such a product did not become a commercial reality 
until G. Washington, an American chemist residing temporarily 
in Guatemala City, invented a “refined soluble coffee” in 1906 
which was placed on the United States market in 1909. 

Prior to World War II, soluble coffee as a factor in the coffee 
industry (with only a very few brands on the U.S. market) was 
relatively negligible. Its jwpularity, however, was considerably 
enhanced by use as “field rations” under war conditions, and 
subsequently several companies w'hich had begun to produce 
such a product for military supply began to market commercial 
brands of “instant coffee,” so-called because of its preparation 
into beverage simply by the addition of hot water. 

Spurred by the force of extensive promotion and the ready con- 
sumer acceptance of all types of convenience items in the food 
field, soluble coffee grew by leaps and bounds from a relatively 
modest position in 1946 until it was estimated by grocery trade 
authorities in the mid-1950s that approximately one out of every 
four or five cups of coffee prepared in the U.S. home was of the 
soluble type. 

In its early period of rapid growth, soluble coffee in dry form 
(referred to as powdered or granular) was either all coffee 'or 
what is known as product type or filled type (coffee with car- 
bohydrates added). With continuing improvement in the quality 
of soluble coffee, a distinct consumer preference began to be evi- 
denced in favour of all-coffce and by the mid- 19503 the product 
type had practically disappeared from the U.S. market. 

The manufacturing of soluble coffee is an intricate process, 
varying considerably from company to company according to 
their respective differences in process and equipment develop- 
ment. Generally speaking, however, soluble coffee is produced 
by first blending, roasting and grinding as- in the case of regular 
ground coffee. Then follow stages of extraction, evaporation and 
drying (for powdered instant coffee) by one of several methods, 
the two systems most commonly used being spray drying and 
drum (or belt) drying in vacuum. Varying percentages of ex- 
traction and differences in methods of evaporation and drying 
produce instant coffees unlike each other in colour, as well as type 
and fineness of particles, and density. Packaging of the .finished 
product is done by automatic machinery either in glass jars or 
cans, glass containers being in most common use in the 1950s. 

DMaffeinated Coffee. — ^A process was developed in Germany 
about 1900 by Ludwig Roselius, a coffee merchant, for the pro- 
ducing of roasted coffee from which a large percentage of the caf- 
feine had been removed. His technique was later improved by 
manufacturers in the United States, although the processes for 
accomplishing dccaffeinatioh remained more or less secret. In 
general, it may be said that the result is attained through the use 
of steam, or by soaking green coffee in a benzene derivative 
(ether) before roasting. The product is still pure coffee, but lack- 
ing some characteristics of the natural bean. L*i the mid-1950s 


it was estimated by food marketing authorities that decaffeinated 
coffee accounted for approximately t% of all home-consumed 
ground coffee. At that time it appeared that preference in de- 
caffeinated coffee had noticeably shifted from ground coffee to 
instant decaffeinated coffee, the volume of which was approach- 
ing one-fifteenth of all soluble coffee consumed in homes. 

World Production. — ^The shift of predominance in coffee pro- 
duction, centring originally in Arabia and other sections of the old 
world, found the Latin American countries of the western hemi- 
sphere in the 20th century growing up to nearly 90% of all the 
coffee produced in the world. However, with the rapidly increas- 
ing rate of coffee growing in Africa (particularly after 1945) 
the western hemisphere’s share had dropped during the 4-yr. pe- 
riod ending June 30, 1954, to approximately 83% of the world 
total. Brazil, the largest of all coffee-growing countries, alone 
produced 65% of the world total in the 5-yr. period ending 
June 30, 1934, but only 48% in the 4-yr. period ending June 30, 
1954, as a result of steadily declining production in that country 
and notable increases in Colombia, Mexico and Africa. 

Table I shows exportable production by principal countries 
from 1929 to 1954 and indicates the shifts in output that took 
place during those years. 


Table I. — Exportable Production of Principal Cofee Producing Countries 

(By marketing years July i-Jiine 30) 

(000 Bags of 60 kg. or 133.276 lb. each) 


Ana 


World total 

Western hemisphere total 
Brazil 
Colombia 
El Salvador 
Guatemala 
Mexico . 

Venezuela 
Costa Rica . 
Dominican Republic 
Ecuador 
Honduras 
Cuba . 

Haiti . 

Nicaragua 
Other 

Africa total 

French Africa & Mada- 


B.fj 


Itish East Africa 
Portuguese West Africa 
Belgian Omgo 
Ethiopia 
Other 

Asia 81 Oceania total 


to 

(S yr. 
avg.) 




34.510 

3.54 S 
1,000 
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373 

384 

”4 

416 
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325 
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x,4ix 

236 

403 

200 

X03 
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33 

3,467 


1034-35 

to 

10.18-30 
(5 yr. 
avg.) 


37.602 

33 ,« 1.3 

22,441 

4.154 

i»oi3 

QIO 

7»4 

088 

306 

238 

»4 

520 

441 

340 

335 

3,313 


726 

75* 

20* 

280 
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2,476 


xo.50-40 

to 

1944-45 
(6 yr. 
avg.) 


26,206 

23,132 

14,510 

4.500 

■fill! 

S.gg 



204 


104.5-46 

to 

*040-50 
(S yr. 
avg.) 


*8,543 

34,044 

14,1*1 

5.476 

sn 

50* 

500 

3x4 

317 

103 

4x8 

209 

76 

4.170 


822 

533 

318 

X18 

399 


X 0 SO- 5 X 

to 

1053-54 
(4 yr. 
avg.) 


3 X,oos 

95,670 

14,775 

5,360 

x ,033 

078 

1,056 

443 

381 

Its 

x68 

...• 

40X 

4.808 

x,6o6 

1,147 

703 

571 

530 


in 


Statistical data courtesy of Pan-American Coffee Bureau. (Basic source: Central Statis- 
tical ofEces and official coffee trade entities of producing countries.) 

*In these years, Cuba consumed all of the coffee grown in that country. 


World Exports^ — ^Table II, showing world exports of coffee 
by countries from 1930 to 1953, offers an interesting comparison 
with the table of exportable production. It illustrates a phase 
of the operation of the law of supply and demand which exerts 
considerable influence on the price of coffee, up and down. Note, 
for example, the tremendous overproduction in the 10-yr. period 
1930 to 1939. This was preponderantly in Brazil, and it was dur- 
ing that period that Brazil was obligecl to destroy approximately 
68,000,000 bags of coffee, while coffee prices pursued a down- 
ward course until they reached their all-time low in 1940. 

About a year later, exports began to exceed production and the 
remaining surpluses accumulated in Brazil started to dwindle, 
gradually being reduced to approximately 3,000,000 bags at the 
end of the marketing year 1953-54, an amount which, on the basis 
of Brazil’s annual exports, might be considered as “working in- 
ventory,” 

This turn in the relationship between production and exports in 
the early 1940s started an upward trend in coffee prices. Arrested 
during the 'period of price control in the United States (April 
1942 to Oct. 1946), the upward movement resumed and con- 
tinued with intermittent interruptions until 1951. Then followed 
a period of comparative stability in the coffee market until 1953. 
In July of that year, Brazil reported serious frost damage to mil- 
lions of trees and, spurred on by predictions of smaller supidies 
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Table Tl,’—ExpcrU nf CoJfee--Pf%ncip(d Exportini Ccunines 
{Calendar Years) 

(ooo Bags of 6o kg. or 132.276 1 b. each) 


Ana 

I 03 <^I 034 

(syr. 

tvg.) 

I 0 . 35 -I 03 Q 

(5 yr. 

avg.) 

IO4&-X945 
(6 yr. 
•vg.) 

1946-1950 
(5 yr. 
avg.) 

1951-1953 

( 3 yr. 

avg.) 

World total .... 
Western hemisiffien total 

Brazil 

Colombia .... 
£1 Salvador .... 
(Guatemala .... 

Mrxiro 

Venezuela .... 
Costa Kica .... 
Dominican Republic . 
Ecuador .... 

Honduras .... 

TuU 

Haiti 

Nicaragua .... 

Other 

Africa total ^ . . . . 

French Africa & Madagascar 
British East Africa 
Portuguese West Africa 
Belgian Congo 

Ethiopia .... 

Other .... 

Asia & Oceania 

25,587 

22,609 

14.936 
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36s 

xa6 

*57 

26 

35 
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1,4 10 
236 
403 
200 
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346 

27,814 

23,881 

15,095 

3,973 

917 
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599 

733 

306 

187 

223 

2® 

8q 

4.55 

359 

187 

2,314 

726 

75 * 

X 

200 

1,619 

Figures by countries for war years incom^te S 
or not available. Estimate of world total indi- L 
emted by same figure as world imports. m 

30,763 

26,321 

x 6 . 30 « 

5.994 

1.055 

882 

% 

206 

68 
. . .* 
419 

4.104 

1,563 

006 

771 

532 

301 

121 

248 

39,767 

27,041 

rjt 

X,X 02 

1,005 

l,OOX 

369 

369 

308 

443 

904 

5.1.5S 

1.947 

1.2x3 

86s 

555 

450 

xoS 

588 


StatiHtical Data rourteay of Pan-American Coffee Bureau. (Baair Source: Central 
itatiatiral oflirea and official coffee trade entiliea of ex()oriing countriea.) 

*lo theac yeara, Cuba conaumed all of the coffee grown in that country. 


from that country, the up-trend resumed and coffee prices 
spiralled to an all-time high in April T954. 

The suddenness and sharpness of the increase in coffee prices 
during this period caused great concern and met considerable op- 
position in the United States — ^the world’s largest user of coffee. 
Investigations were ordered by Pres. Dwight D. Eisenhower and 
the U.S. senate to determine whether other influences than supply 
and demand were responsible. Meanwhile, imports into the U.S. 
had fallen off because of consumer resistance to high prices; 
world supplies had turned out to be somewhat larger than previ- 
ously anticipated; and in August of that year (1954) ffi^cen coffee 
prices fell off more abruptly than at any time in history, continu- 
ing to drop in the months that followed. 

World Imports and Consumption^ — ^Prior to 1914, Europe 
imported more than half the world’s supply of coffee and the 
United States about one-third (with world imports totalling 
around 17,000,000 bags annually). By 1934, however, as shown 
in Table 111 , the United States was taking approximately 50% 
of the total amount; during the years of World War II the aver- 
age was almost 80%, dropping back to an average of 63% in 1951 
to 1953 as European imports recovered to approximately 80% of 
their pre-war total. 

In per capita consumption, however, the United States lagged 


TablIs Ul.^Coffee Imparts into Principal World Markets 
{Calendar Years) 

(000 Bags of 60 kg. or 132.276 lb. each) 


Area 


1930-1934 

(5 yr. 

19.15-1930 
(s yr. 


1946-1950 
(s yr. 
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(3 yr. 



avg.) 

avg.) 

avg.) 

avg.) 

avg) 

World .total 



25.843 
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32,784 

United States . 

Other American total 



X 2 , 0 ^ 
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Argentina 
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401 

* 
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Canada . . • 
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4 
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740 

Chile . . • 



57 

6 x 

* 
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78 

Other . • 

Europe total . • 

France . 



46 

43 

* 

64 

xx 8 
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9 . 50 t 
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Germany 



*•3:1 
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863 
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977 

Belgium & Luzembourg 
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78a 

Sweden . 



75a 
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\P 

Italv . . 

Netherlands . 
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iiS 
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x,oo6 

360 

Denmark • 
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540 

g Ji 

240 

345 

649 

Great Britain • 

• 


594 

356 

.feel 

725 

Spain . • 

Norway . • 

• 


400 

79 

Ik! 

482 

2 X 9 

xo8 

• 


279 

3x3 

253 

311 

Finland . • 

Switzerland • • 

• 

• 


975 

250 

% 

148 

341 

331 

318 

Other . • 

Africa 



t ^7 


59.* 

903 

53 

Asia A Oceania 



463 

47a 

134 

561 


Statistical daU courtegy of Pan-American Coffee Bureau. (Basic source: Central statis- 
tical offices and official coffee trade entities of importing countries; U.S. Department of 


range from 13,^36 in 1040 to 20,542 in XMS* Low of X2,Qd3jn 1042 was under 
government control ti imports and ration^. 


behind Denmark and Sweden up to 1938, after which the United 
SUtes began to move ahead, reaching a peak in 1946 and declining 
slightly thereafter (except in 1949) to a level of about 17 lb. of 
green coffee per capita in 1953. Reports on per capita consump- 
tion for any given year are at best “good estimates” because 
they can be based only on annual imports, without consideration 
of changes in inventory levels at the beginning and end of the 
year, and on population figures, which for many of the larger 
coffee-consuming areas are uncertain. As a matter of interest 
and “general comparison,” however, some 1953 estimates were: 
Sweden, 15.7 lb.; Denmark, 14.7 lb.; Belgium, 12.7 lb.; Finland, 
12.x lb.; Norway, 11.5 lb.; Switzerland, 9.2 lb.; France, 8.5 lb.; 
the Netherlands, 6.6 lb. In spite of the early historical prefer- 
ence for coffee in England in the 17th and i8th centuries, the 
United Kingdom by the 20th century ranked low as a coffee 
market, although its per capita consumption is estimated to have 
increased since World War II to 1.4 lb. in 1953. 

Pan-American Coffee Bureau^-— Described as “an instrumen- 
tality of the governments of the member countries,’' the Pan- 
American Coffee bureau was organized in Oct. 1936, and began to 
function in Jan. 1937. By the mid-1950s its membership con- 
sisted of the government coffee departments or the officially recog- 
nized coffee associations of Brazil. Colombia, Costa Rica, Cuba, 
the Dominican Republic, Ecuador, El Salvador, Guatemala, Hon- 
duras, Mexico and Venezuela. 

Financed by its member countries, a major activity of the 
bureau is a co-operative program of promotion and education de- 
signed to increase consumption of coffee in the United States. 
During the years 1938 to 1941, per capita consumption in the 
United States increased approximately 20% and, although many 
factors were involved, the joint effort of the members of this 
bureau is credited as being the most effective single influence. 

Inter-American Coffee Agreement. — ^Afler the invasion ,of 
Norway and the Nethdlrlands early in World War II (May 1940) 
almost all of the European coffee market was lost and it became 
necessary for producers to attempt to sell their entire putput to 
the United States. In the w«akc of enormous overproduction, 
there followed a disruption of prices which created a distinct 
threat to the economic stability of the producing countries. The 
purpose of the Inter-American Coffee agreement between the gov- 
ernments of the United States and 14 Latin American coffee- 
producing countries (Nov. 28, 1940) was to make possible the 
orderly marketing of coffee under those extraordinary conditions. 
This was done by equitable allocation of the United Slates coffee 
market among the participating countries through limitation of 
exports from tho.se countries to an agreed basic annual quota. 

Having accomplished terms of trade equitable for both pro- 
ducers and consumers of coffee during the critical early years of 
its existence, and the need for export limitation having passed, the 
agreement expired Sept. 30, 1948. Thereafter, the Special Com- 
mission on Coffee was established within the Inter-American 
Economic and Social council in order that the United States and 
representatives of producing countries of the w^tern hemisphere 
might continue to have the opportunity to discuss any problems 
of mutual concern affecting coffee. 

How to Make Coffee. — ^Making a cup of good coffee is an art 
in which anyone can become proficient. Yet it requires the same 
careful attention as is given to the preparation of other articles 
of food. The Coffee Brewing Institute, Inc., a nonprofit member- 
ship corporation formed in 1952 by the Pan-American Coffee 
Bureau and the National Coffee Association of U.S.A., to en- 
courage, through research and education, the improvement of 
coffee as a beverage, recommends observance of these few simple 
rules: (i) Start with a thoroughly clean coffee maker. Rinse 
with hot water before using. Wash thoroughly after each use. 
Rinse with hot water and dry. (2) Use fresh coffee. Buy coffee 
in the size of can or package which will be used within a week 
after opening. (3) For best results start with freshly drawn cold 
water. (4) Use the full capacity of the coffee maker. For 
lesser quantities, it is best to use a smaller coffee maker. Never, 
in any case, brew less than three-fourths of the coffee maker’s 
capacity. (5) Measure both coffee and water accurately. Stand- 
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ard recominendation for full-strength beverage is two level table- 
spoons of coffee to each j measuring cup (6 oz.) of water. (6) 
After finding the exact timing to obtain the results desired with 
any coffee maker, stick to it in order to get uniform beverage. 
Consistent timing is important. (7) Coffee should never be 
boiled. When coffee is boiled, an undesirable flavour change takes 
place. (8) Serve coffee as soon as possible after brewing. Freshly 
brewed coffee always tastes best. If necessary to let coffee 
stand for any length of time after making, hold at serving tem- 
perature by placing the utensil in a pan of hot water over very 
low heat on an asbestos pad. Electrical devices usually have a 
“warm” unit for maintaining temperature. 

M along Soluble (Instant) Coffee. — Soluble coffee can be pre- 
pared for individual servings right in the cup, or several cups at a 
time in any clean utensil, simply by adding the desired <amount 
of boiling water to a measured amount of instant coffee and stir- 
ring. It is preferable to pour the water onto the coffee rather 
than measure the coffee into the water. 

Most directions for preparing instant coffee call for “about 
I teaspoon to each cup of water.” The exact amount depends on 
the size of cup, individual strength-preference, and the coffee 
itself. The degree of concentration is not the same in various 
soluble coffees, so larger or smaller measurements of one product 
may be required than of another to produce equivalent strength. 

For preparation of iced coffee fill glass containing instant coffee 
half-full of cold water, stir, and fill with ice. Quantities can be 
made similarly in a larger utensil. 

HiBLior.ttAPitY,- Andres XTrihe Compuzano, Brown Gold — The 
Amazing Story of Coffee (New York, 1054) ; Pan-American Coffee 
Bureau, Facts About Coffee (New York, 1054) ; William H. Ukers, 
All About Coffee, 2nd ed. (New York, 1035) and Coffee Merchandising 
(Neiv York, ly.io) ; Dean Freiday, ‘The Story of Coffee,** Naiured 
Ilisiory (T)cc. 1930) ; Heinrich Eduard Jacob, Coffee: The Epic of 
a Commodity (New York, 1935) J V. D. Wickizer, The World Coffee 
Economy, with Special Reference to Control Schemes (Stanford Univ., 
Calif., 1943; London, 194O). (T. C. W.) 

COFFER, in architecture, a sunk panel in a ceiling or vault; 
also a casket or chest in which jewels or precious goods are kept, 
and, if of large dimen.sions. clothes. The marriage coffers in Italy 
were often richly carved and gilded and sometimes painted by 
great artists. {See Chest.) 

COFFERDAM, a temporary dam formed to enable founda- 
tions to be laid or other construction operations to be undertaken 
on a site which is underwater. The engineer surrounds the site 
with an enclosure in such a fashion as to make possible its de- 
watering. 

When the depth of the water is small and the current slight, 
simple clay dams may be used, but in general cofferdams are 
somewhat more complicated structures. One type consists of 
two rows of continuous wooden piles tied together at the top 
and filled between with clay puddle. Another frequently-used 
type consists of adjacent cells whose continuous outside walls 
consi.st of interlocking vertical sheet steel piling. They are also 
often filled with packed clay puddle. These cells join one an- 
other in such a way as to surround the site of the structure to be 
erected. The enclosed space may then be pumped dry. A coffer- 
dam must be sufficiently strong to withstand the exterior pres- 
sures which arise under these circumstances. (W. £. Hn.) 

COFFETVILLE, a city of Montgomery county, in south- 
eastern Kansas, U.S., on the Verdigris river, near the southern 
boundary of the state. It is on federal highways 166 and 169 
and is served by the Missouri Pacific, the Santa Fc and the Mis- 
souri-Kansas-Texas. It has two airports. The population was 
17,113 in 1950; 17,355 in 1940; and 16,198 in 1930. 

Coffeyville is an industrial, business, agricultural and dairy 
cetftre; is in the midcontinent gas and oil field. It has a large 
and modem co-operative oil refinery, zinc smelter, flour and feed 
mills, two brick and tile plants, tank car plant, foundries, oil and 
gas machinery industries and aircraft factories. 

Coffe3rville was founded in 1869 and incorporated in 1872. It 
was named after Col. James A. Coffey, who established a trad- 
ing post there in 1868. 

After the railway came through it became a shipping point for 
cattle from Texas and Indian territory and a trade centre for a 


wide area. Natural gas was discovered in 1892. 

COFFIN, CHARLES CARLETON (1823-1896), U.S. 
war correspondent and author, is remembered particularly for 
his popular children’s books. He was born at Boscawen, N.H., on 
July 26, 1823, the son of a farmer. He studied at a village school 
and an academy and later engaged in farming and surveying. 
With his brother-in-law, Moses Farmer, he established the first 
electric fire-alarm system in Boston, Mass., in 1852. 

Assistant editor of the Boston Atlas, 1856-57, he became a cor- 
respondent for the Boston Journal, and during the Civil War his 
dispatches, sent under the pseudonym “Carleton,” earned him 
wide fame. He reported an eyewitness account of the battle of 
Bull Run and covered many important campaigns of the war. 

In 1866 he went to Europe to cover the Prusso- Austrian War, 
'returning the following year by way of India, China, Japan and 
the Pacific coast. That journey was described in Our New Way 
Round the World (1869), and a later trip to the west was covered 
in The Seat of Empire (1870). 

Coffin’s books on his war experiences included My Days and 
Nights on the Battlefield (1S64) and Four Years of Fighting 
(1866; later published as The Boys of *61). 

Coffin also published books on the lives of Presidents James 
Garfield (1880) and Abraham Lincoln (1892) and wrote the 
novels Winnmg His Way (1866) and Caleb Krinkle (1875) and 
History of Boscawen and Webster (1878). U.S. history was the 
subject of his series entitled Drum-Beat of the Nation . . . 

His style was vigorous and vivid, and his children’s books, such 
as the popular The Boys of *76 (1876) and The Story of Liberty 
(1879), were widely read. Coffin, who often lectured, settled 
in Boston, Mass., and was elected to the state legislature. He 
died on March 2, 1896. 

COFFIN, the receptacle in which a corpse is confined (Lat. 
cophinus, a coffer, chest or basket, but not “coffin” in its present 
sense). The Greeks and Romans disposed of their dead both by 
burial and by cremation. Greek coffins varied in shape, being in 
the form of an urn, or like the modem coffins, or triangular, the 
body being in a sitting posture. The material used was generally 
burnt clay, and in some cases this obviously had first been moulded 
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Canoe burial, formerly practiced among American Indian tribeb 
T he oorpM, wrappod In ikini or othor oovtrinp, wot laid In a oanoa and 
plaoad on • ¥rood#n toaffold, whore It remained for a certain period while 
mourneri kept watoh below. Sometimei the canoe coffin waa let afloat on 
the water, to be carried In the direction of the current 

round the body, and so baked. In the Christian era stone coflSns 
came into use. Examples of these have frequently been dug up 
in England. Those of the Romans who were rich enough had their 
coffins made of a limestone brought from Assos in Troas, which 
it was commonly believed “ate the body”; hence arose the name 
sarcophagus («7.v.). 

The coffins of the Chaldacans were generally clay urns with the 
top left open, resembling immense jars, moulded round the body, 
as the size of the mouth would not admit of its introduction after 
the clay was baked. The Egyptian coffins, or sarcophagi, as they 
have been improperly called, are the largest stone coffins known 
and are generally highly polished and covered with hieroglyphics, 
usuaUy a history of the deceased. Mummy chests shaped to the 
form of the body were also used, being made of hard wood or 
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papkr michS painted, and bore hieroglyphics. Unhewn flat stones 
were sometimes used by early European peoples to line the grave. 
One was placed at the bottom, others stood on their edges to form 
the sides, and a large slab was put on top, thus forming a rude 
cist. In England after the Roman invasion these rude cists gave 
place to the stone coflin which was used until the i6th century. 

Primitive wooden coffins were formed of a tree«trunk split down 
the centre, and hollowed out — a type still in use among peoples in 
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A NUMMY CHEST COVERED WITH STUCCO. XVII-XVIIITH DYNASTY 
This type of ooffln, theped in the form of the body of the deoeasedi wet 
favoured by leaa wealthy Epyptlana. The example above wai exoavated at 
Thebes 

the lower culture. The earliest specimen of this type is in the 
Copenhagen museum, the implements found in it proving that it 
belonged to the Bronze Age. This type of coffin, more or less 
modified by planing, was used in mediaeval Britain by those who 
could not afford stone, while the poor were buried without cofi^s, 
wrapped simply in cloth or even covered only with hay and 
flowers. Towards the end of the X7th century, coffins became 
usual for all classes. 

Among the American Indians some tribes, e.g,, the Sacs, Foxes 
and Sioux, used rough hewn wooden coffins; others, such as the 
Seris, sometimes enclosed the corpse between the carapace and 
plastron of a turtle. The Seminolcs of Florida used no coffins, 
while at Santa Barbara, California, canoes containing corpses 
have been found buried, though they may have been intended for 
the dead warrior’s use in the next world. Rough stone cists, too. 



A SCULPTURED ROMAN SARCOPHAGUS FOUND AT TARSUS 
In th« raiemblanoe of this lid to tho roof of t houio, Is preserved the orlolnel 
Idee of the coffin es e dwelling-piece for the deed. Since the Rcmen coffin 
wes usuelly pieced egelnst e well Inside a tomb, the beck Is generelly free of 
deooretlon 

have been found in Illinois and Kentucky. In their tree and 
scaffold burial the Indians sometimes used wooden coffins or 
travois baskets, or the bodies were simply wrapped in blankets. 
Canoes, mounted on a scaffold, near a river, were used as coffins 
by some tribes; while others placed the corpse in a canoe or wicker 
basket and floated it out into the stream or lake. The aborigines 
of Australia generally used coffins of bark, but some tribes em- 
ployed baskets of wicker-work. 

Lead coffins were used in Europe in the middle ages, shaped like 


the mummy chests of ancient Egypt. Iron coffins were certainly 
used in England and Scotland as late as the 171b century. 
coflbis used in England to-day are generally hexagonal in ^pe, of 
elm or oak lined with lead, or with a leaden shell. In America 
glass is sometimes used for the lids, and the inside is lined with 
copper or zinc. The coffins, of France and Germany and the Con- 
tinent in general usually have sides and ends paralld. Coffins used 
in cremation throughout the civilized world are of some light 
material easily consumed and yielding little ash. Ordinary ^in 
deal and papier mdehi are the favourite materials. CofiQi^ for 
what is known as Earth to Earth Burial are made of wicker-work 
covered with a thin layer of papier mdehi over cloth. 

Bibliooraphy.— Dr. H. C. Yarrow, “Study of the Mortuary Cus- 
toms of the North American Indians,*’ Report of Bureau of Amer, 
EtknoL vol. i. (1881) ; Rev. J. Edward Vaux, Church Folk-lore 
(1894). C. V. Creagh, “On Unusual Forms of Burial by People of 
the £a.st Coast of Borneo,** J,AJ. vol. xxvi. (1896-97) ; David I. 
Bushnell, Jr., “Burials of the Algonquian, Siouan and Caddoan Tribes, 
west of the Mississippi,*’ Smithsonian Institution, Bureau of Ethnology, 
Bulletin 8j (1927). 

COG. (1) A broadly built, round-shaped ship, used as a 
trader and also as a ship of war till the 15th century (M.E. 
cogge, cf. O.Fr. cogue, from which “cock-boat” is derived). (2) 
A tooth in a series of teeth, on the circumference of a wheel, 
which works with the tooth in a corresponding series on another 
wheel {see Mechanics). (3) A slang term for a form of cheating 
at dice. 

COGERS’ HALL, a London tavern debating society. In- 
stituted in X755 at the White Bear Inn, Fleet street, and moved 
about 1850 to Shoe lane; in 1871 it migrated to the Barley Mow 
Inn, Salisbury square, E.C., and has since moved to the Cannon 
Inn, Cannon street, E.C. The accepted derivation is from 
Descartes’ Cogito, ergo sum, “The Society of Thinkers.” The 
aims of the Cogers were “the promotion of the liberty of the 
subject and the freedom of the press, the maintenance of loyalty 
to the laws, the rights and claims of humanity and the practice 
of public and private virtue.” Among its early members Cogers’ 
Hall reckoned John Wilkes, one of its first presidents, and Curran. 
Later Dickens was a prominent member. 

See Peter Rayleigh, History of Ye Aniient Society of Cogers (1904) . 

COGHLAN, SIR TIMOTHY AUGUSTUS (1856-1926), 
Australian civil servant, second son of Thomas Coghlan, an Iri^ 
Roman Catholic, was bom in Sydney and educated at Sydney 
Grammar School. He went into Government service in 1873, in 
the Public Works Department, and in 1884 became assistant 
engineer of harbours and rivers. In 1885 he was appointed head 
of the newly-created department of statistics, and was responsible 
for the preparation of much valuable material, including a full 
statistical register of trade and commerce in New South Wales. 
His most important work is the History of Labour and Industry 
in Australia (4 vols. 1918). He also published: Wealth and Prog- 
ress of New South Wdes (1887) ; Statistical Account of Australia 
and New Zealand (1891) ; Progress of Australia in the igth cen- 
tury, in collaboration with the Hon. T. T. Ewing (1903). 

From X905 to 1915 he held the post of Agent-General for 
New South Wales, and was knighted in 19x4. He was re-appointed 
from X916-17, 1920-25, and again on the resignation of Sir Arthur 
Cocks. With Sir Joseph Cook he represented Australia on the 
Pacific C!able Board, and he held various public appointments in 
New South Wales (Chairman of Board of Old Age Pensions, 
etc.), serving also on several Royal Commissions. He took a great 
interest in vital statistics, and was in charge of the census in 
New South Wales in X89X and X90X. He died on April 30, X926. 

COGHLAN. CHARLES FRANCIS (1841-1899), 

actor, was bom m Paris, and made his first London appearance in 
i860. He went to America in 1876, where he remained for the 
rest of his Ufe, playing first in Augustin Daly’s company and then 
in the Union Square stock comp)any, during the long run of The 
Celebrated Case, He also iflayed with his sister, and in suppNort of 
Mrs. Langtry and Mrs. Fiske, and in 1898 produced a version of 
Dumas’ Kean, called The Royal Box, in which he starred during 
the last years of his life. He died in Galveston (Texas), on Nov. 


27, 1899. 

His sister, the actress Ross Cochin (1353-X93S), went to 
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America in 1871, was again in England from 1873 to 1877, playing 
with Barry Sullivan, and then returned to America, where she 
tecame prominent as Countess Zicka in Diplomacy, and Stephanie 
in Forget-me-not. She was at Wallack’s almost continuously until 
1888, and subsequently appeared in melodrama in parts like the 
title-role of the Sporting Duchess. 

COGNAC, a town of southwestern France, capital of an 
amrondissement in the department of Charente, on the left bank 
of the river Charente, 33 mi. W.N.W. of Angouleme. Pop. (1946) 
17,479. The streets of the old town are very narrow, but the 
newer parts have open spaces such as the Parc Franqois I®' over- 
looking the Charente. In 1536 Cognac gave its name to a treaty 
concluded against Charles V by Francis I, the pope, Venice and 
Milan. Its possession was contested during the wars of religion, 
and in 1570 it became one of the Huguenot strongholds. In 1651 
it successfully sustained a siege against Louis II, prince of Cond 4 , 
leader of the Fronde. The 12th century church of St. Leger 
preserves a fine Romanesque facade and a tower of the 15th cen- 
tury. A castle of the 15th and i6th centuries, once the residence 
of the counts of Angoul8me, and a mediaeval gate stand in the 
older part of the town. Cognac is the seat of a subprefect and has 
tribunals of first instance and of commerce, a council of trade 
arbitrators and a chamber of commerce. Its most important in- 
dustry is the distillation of the brandy {q.v.) to which the town 
gives its name. 

Large quantities of brandy are carried, by way of the river, 
to the neighbouring port of Tonnay-Charente. The industries sub- 
sidiary to the brandy trade, such as the making of cases and 
bottles, occupy many hands. A considerable trade is maintained 
in grain and cattle. 

COGNE, a village, province of Aosta, Italy, from which town 
it is 16 mi. due south by road (9 mi. direct). Pop. (1951) 1,860 
(commune). It lies at the northern foot of the Gran Para- 
<fiso and is a favourite summer re.sort. Victor Emanuel II formed 
a shooting reserve here for wild goat and chamois. The im- 
portant iron mines belonging to the Ansaldo company lie east of 
the village. 

COGNITION means “knowing,” in the widest sense of the 
term. In psychology it is used to denote one of the three ultimate 
functions or proces.ses of consciousness, the others being feeling 
and conation (or willing). Cognition includes every mental proc- 
ess that can be described as an experience of knowing as dis- 
tinguished from an experience of feeling or of willing; it includes, 
in short, all process of consciousness by which knowledge is built 
up. In its most familiar and fully devdoped form it is known as 
judgment, in which a certain object (known logically and gram- 
matically as a “subject”) is discriminated from other objects and 
characterized by some concept or concepts. Although cognition 
is readily distinguishable from feeling and conation, yet in the 
actual flow of mental life the three types of experience are always 
found together, not separate, but one of them is usually pre- 
dominant in one total experience, another in another, and this 
fact facilitates their mutual discrimination. Psychology, as a 
descriptive science, is not concerned with the epistemological 
question, how external objects can be revealed in subjective 
experiences; it simply takes at their face value these cognitive 
experiences in whidi objects appear to be known somehow, and 
leaves the critical problems to epistemology and logic. 

See PsYCBOLOGY, and Knowiedge, Theory of, and authorities there 
quoted. 

COGNIZANCE, knowledge, notice, esi^cially judicial notice, 
''the right of trying or considering a case judicially, the exercise of 
jurisdiction by a court of law. In heraldry a “cognizance” is an 
emblem, badge or device used as a distinguishing mark by the 
body of retainers of a royal or noble house. 

COHAN, GEORGE MICHAEL (z878-i940> American 
actor, author and producer, was bom in Providence, R.L, July 
4, 1878. His parents were of the theatrical profession, and at an 
early age he appeared with them in juvenile parts, subsequently 
taking comedy roles in vaudeville and on the legitimate stage. 
Also at an early age he began writing plays and popular songs. 
A description of his early experiments and the stage career of 


the “Four Cohans” is in his autobiography, Twenty Years on 
Broadway and the Years It Took to Get There (1925). 

Among his productions may be mentioned The Govemor^s Son 
(1901); Forty-five Minutes from Broadway (1905); The Talk 
of New York (1907); Get-Rich-Quick Wadlingford (1910); 
Broadway Jones (1912); Seven Keys to Baldpate (1913); The 
Tavern (1920); The Song and Dance Man (1923); American 
Bom (1925). Among his best-known appearances were in Ah 
WUdemessI (1933) and Fd Rather Be Right (1937). His career 
was the subject of a motion picture, Yankee Doodle Dandy 
(1942). He was the composer of numerous songs, including the 
famous “Over There” of World War I ; for writing the latter he 
received a Congressional medal. Cohan died in New York city 
Nov. 5, 1942. 

See Ward Morehouse, George M. Cohan, Prince of the American 
Theater (Philadelphia, 1943). 

COHEN (Hebrew for “priest”), a Jewish family name, imply- 
ing descent from Aaron and the Hebrew priests {Cohanim). 
Many families claiming such descent are, however, not named 
Cohen. Other forms of the name arc Cohn, Cowen, Kahn, etc. 

COHEN, ERNST JULIUS (1869-1944), Dutch chemist, 
was born at Amsterdam on March 7, 1869. He studied chemistry 
under Svante Arrhenius at Stockholm, Swed., Henri Moissan at 
Paris, and Jacobus van’t Hoff at Amsterdam; he became assistant 
to the latter in the university chemical laboratories at Amsterdam 
in 1893, and in 1903 professor of physical chemistry at the Uni- 
versity of Utrecht. He headed the Van’t Hoff laboratory founded 
there in 1904. Cohen’s most important work was on the allot- 
ropy of metals, particularly tin. He published a large number 
of works on piezochemistry and electrochemical thermod3mamics, 
particularly in relation to the study of standard galvanic cells; he 
also wrote widely on the history of science. During World War II 
he was arrested by the Germans because of his Jewish descent 
and was gassed at the concentration camp of Auschwitz, Ger., on 
or about March 15, 1944. Cohen’s writings include: Physical 
Chemistry for Biologists, Inorganic Chemistry for Medical Stu- 
dents (1907); Jacobus Henricus vanH Hofi, Sein Lehen und 
Werken (Leipzig, 1912); Piezochemie kondensierte Systems 
(Leipzig, 19x9) ; Physico-Chemical Metamorphosis and some Prob- 
lems in Piezochemistry (1928). 

COHERER, a device by means of w'hich a feeble oscillating 
electric current may be detected by a galvanometer or tele- 
phone, the essential characteristics being that the current through 
the coherer is concentrated at a point and that the resistance 
of the material has a negative temperature coefficient so that 
the coherer is seif-restoring. A simple form of coherer consists 
of an oxidized iron plate against which rests the point of a steel 
needle. {See Galvanometer; Telephone.) 

COHESION: see Solu> State, Theory of. 

COHN, FERDINAND JULIUS (1828-1898), Gemum 
botanist, was bom on the 24th of January 1828 at Breslau. He was 
educated at Breslau and Berlin, and in 1859 became extraordinary, 
and in 1871 ordinary, professor of botany at Breslau university. 
He was contemporary with N. Pringsheim, and worked with H. 
R. Goeppert, C. G. Nees von Esenbeck, C. G. Ehrenberg and 
Johannes Muller. He made remarkable advances in tke estab- 
lishment of an improved cell-theory, discovered the cilia in, and 
analyzed the movements of, zoospores, and pointed out that the 
protoplasm of the plant-cell and the sarcode of the zoologists were 
one and the same ph:pcal vehicle of life. Although these mly 
researches were especially on the Algae, in which group he insti- 
tuted marked reforms of the rigid system due to F. T. Kiitzing, 
Cohn studied such varied subjects as Aldorovanda, torsion^ in 
trees, ^ nature of waterspouts, the effects of lightning, physiol- 
ogy of seeds, the proteid crystals in the potato, which he discov- 
ered, formation of travertin, the rototoria and luminous worms. 

It is, however, in the introduction of the strict biological and 
philosophical andysis of the life-histories of the lower and most 
minute forms of life that Cohn's greatest achievements consist, 
for he applied to these organisms Uie principle that we can oxdy 
know the phases of growth of microscopic |dants by watdiing 
eveiy stage of devdopment under the microscope, just as we 
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leam how different are the youthful and adult appearances of 
an oak or a fern by direct observation. His account of the life- 
histories of Protococcus (.1850), Stephanosphaera (1852), Volvox 
(1856 and 1875), Hydrodictyon (1861), and Spaeroplea (1855* 
1857) among the Algae have never been put aside. The first 
is a model of what a study in development should be; the last 
shares with G. Thuret’s studies on Fucus and Pringsheim’s on 
Vaucheria the merit of establishing the existence of a sexual 
process in Algae. Among the Fungi Cohn contributed imi^rtant 
researches on Pilobolus (1851), Empusa (1855), Tarichium 
(1869), as well as valuable work on the nature of parasitism 
of Algae and Fungi. 

Cohn may be said to have founded the science of bacteriology. 
He seems to have been always attracted particularly by curious 
problems of fermentation and coloration due to the most minute 
forms of life, as evinced by his papers on Monas prodiidosa 
(1850) and “IJber blutahnliche Farbungen” (1850), on infusoria 
(1851 and 1852), on organisms in drinking-water (1853), 
Wunder des Blutes” (1854), and had already published several 
works on insect epidemics (1869-1870) and on plant diseases, 
when his first specially bacteriological memoir (Crenothrix) ap- 
peared in the journal, Beitrage zur Biologie, which he then started 
(1870-71), and which has since become so renowned. Investiga- 
tions on other branches of bacteriology soon followed, among 
which “Organismen der Pockenlymphe” (1872) and “Untersuch- 
ungen fiber Bacterien” (1872-1875) are most important, and laid 
the foundations of the science. Cohn brought out and helped R. 
Koch in publishing his celebrated paper on Anthrax (1876), the 
first clearly worked out case of a bacterial disease. 

Among his most striking discoveries may be mentioned the na- 
ture of Zoogloea, the formation and germination of true spores 
— which he observed for the first time, and which he himself dis- 
covered in Bacillus suhtUis — and their resistance to high tempera- 
tures, and the bearing of this on the fallacious experiments sup- 
posed to support abiogenesis; as well as works on the bacteria of 
air and water, the significance of the bright sulphur granules in 
sulphur bacteria, and of the iron oxide deposited in the walls of 
Crenothrix. His discoveries in these and in other departments 
attest his acute observation and reasoning |)owers. Cohn had clear 
perceptions of the important bearings of Mycology and Bacteriol- 
ogy in infective diseases, as shown by his studies in insect-killing 
fungi, microscopic analysis of water, etc. He was a foreign mem- 
ber of the Royal Society and of the Linnean Society, and received 
the gold medal of the latter in 1895. He died at Breslau on June 
25, 1898. 

Lists of his papers will be found in the Catalogue of Scientific 
Papers of the Royal Society, and in Ber. d. d. hoi. GeseUsch., vol. xvii. 
p. 196 (1899); see also P. Cohn, Ferdinand Cohn, with Life by 
F. Rosen. 

COHN, GUSTAV (1840-1918), German economist, bom 
on Dec. 12, 1840, at Marienwerder, West Prussia, was educated 
at Berlin and Jena and became professor of political science first 
at Zurich (1875), and then at Gottingen (1884). He died at 
Gottingen on Sept. 20, 1918. His principal works arc: 

Untersuchungen Uber die englische EisenbahnpoUtik (Leipzig, 1874- 
75) ; System der Nationaldkonomie (Stuttgart, 1885) ; Finanzwissen- 
schaft (1889) ; Nationalokonomische Studien (1886), and Zur Ce- 
schkhtc und PoUtik des Verkehrswesens (1900). 

COHNHEIM, JULIUS (1839-1884), German pathologist, 
was bom at Dcmmin (Pomerania) on July 20, 1839, 8^^ died on 
Aug. 15, 1884, at Leipzig. After serving as an army .surgeon in 
1864-65 he became an assistant in the Pathological institute in 
Berlin and was the most distinguished of Ruddlf Virchow’s pupils. 
He was subsequently professor of pathology at Kiel (1868), 
Breslau (1872) and Leipzig (1878), where he was also director of 
the Pathological institute. Paul Ehrlich was among his pupils at 
Breslau. His first important dissertation on inflammation of 
serous membranes appeared in 1861, and was followed by other 
important papers on that subject from 1869 to 1873.’ On this 
question his teaching was opposed to that of Virchow. He showed 
that inflammation is caused by the passage of white corpuscles 
through the walls of the capillaries and that pus is formed largely 


of these corpuscles in a disintegrated state. Cohnheim made 
many useful innovations in the method of microscopical work. 
His most important book is his Vorlesungen uber allgemeine 
Pathologic (Berlin, 1878). 

See Berlin kUn. Wchnschr., vol. az, p. 564 (1884). 

COHOES, a manufacturing city of Albany county, N.Y., 
U.S., 9 mi. N. of Albany, on the Hudson river at the mouth of the 
Mohawk. It is served by the Delaware and Hudson and the New 
York Central railways, and by the state barge canal. The popu- 
lation of Cohoes in 1950 was 21,235, and was 21,955 in 1940 by 
the federal census. Water power from the falls of the Mohawk 
(75 ft. high and 900 ft. across) is supplemented by a hydroelectric 
plant developing 54,000 h.p. 

Chief among the many manufactures are cotton and woollen 
knit goods, cotton fabrics, collars and shirts, machinery, bond- 
paper and tractors. Cohoes was part of the manorial grant made 
to Killian van Rensselaer, and probably it was settled soon after 
1629. It was incorporated as a village in 1848 and as a city in 
1869. The Van Schaick manor house was the headquarters of 
Gen. Philip Schuyler during part of the Revolutionary War. The 
old colonial military road from Albany to Ft. Edward and Lake 
George runs through the city. 

COHORT (Lat. cohors), originally a place enclosed; in the 
Roman army, the name of a unit of infantry. The troops of the 
first grade, the legions, were divided into cohorts, of which there 
were ten in each legion: the cohort thus contained 600 men. 
Among the troops of the second grade (the auxilia) the cohorts 
were independent foot regiments 500 or 1,000 strong, corre- 
sponding to the alae, which were similar regiments of cavalry; 
they were generally posted on the frontiers of the empire in 
small forts of four to eight acres, each holding one cohort or ala. 
The special troops of Rome itself, the Praetorian Guard, the 
Urbanae Cohortes, and the Vigiles (fire brigade), were divided 
into cohorts (see further Roman Army). The phrase cohoi^s 
praetoria or cohors amicorum was sometimes used, especially 
during the Roman republic, to denote the suite of the governor 
of a province; hence developed the Praetorian cohorts which 
formed the emperor’s bodyguard. 

In biology, ^‘cohort” is a term for a group of allied orders or 
families of plants or animals. 

See J. £. Sandys, Companion to Latin Studies (1921), sections 380, 
4631 714 et seq., 723 - 4 » 728, 730» 773i 1089. 

COIF, a close-fitting covering for the head. Originally it was 
the name given to a head-covering worn in the middle ages, tied 
like a night-cap under the chin, and worn out of doors by both 
sexes; this was later worn by men as a kind of night-cap or 
skull-cap. The coif was also a close-fitting cap of white lawn or 
silk, worn by English serjeants-at-law as a distinguishing mark 
of their profession (see Serjeants-at-Law). 

CODlilOATORE, city and district, British India, in the Ma- 
dras presidency. The city is situated on the left bank of the Noyil 
river, 305 mi. from Madras by the South Indian railway. In 1941 
it had a population of 130,348. The city stands 1,437 ft. above 
sea level, is healthy, and is rendered addition^y attractive to 
European residents by its picturesque position on the slopes of 
the Nilgiri hills. The famous temple of Perur lies 3 mi. E. of 
Coimbatore. Coimbatore is an important industrial centre, carry- 
ing on cotton weaving and spinning, tanning and the manufacture 
of coffee, sugar, manure and saltpetre. It has two second-grade 
colleges, a college of agriculture, training and industrial schools, 
and a school of forestry. 

The District of Coimbatore has an area of 7,121 8q.mi. It 
is a flat, open country, hemmed in by mountains on the north, 
west and south, but opening eastwards on to the great plain of 
the Carnatic; the average height of the plain above sea levd is 
about 900 ft. The principal mountains are the Anamalai hills, in 
Uie south of the district, rising at places to a height of between 
8,000 and 9,000 ft. In the west the Palghat and Vallagiri hills 
form a connecting link between the Anamalai range and the 
Nilgiris, with the exception of a remarkable gap known as the 
Palghat pass. This gap, which completely intersects the Ghats, 
is about 20 mi. wide. In the north the Cauvery chain extends 
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eastward from the Nilgiris, and rises in places to 4»opo ft. The 
principal rivers are the Cauvery, Bhavani, Noyil and Amravati. 
There are numerous canals, wells and tanks for irrigation. Coim- 
batore district was acquired by the British in 1799 at the close 
of the war which ended with the death of Tipu. In 1941 the popu- 
lation was 2,809,648. 

The principal crops are millet, rice, other food grains, pulse, 
oilseeds, cotton and tobacco; and raw silk is produced. Forests, 
yielding valuable timber, cover a large area. There are cotton 
mills and factories for pressing cotton, preparing coffee, making 
soap and dyeing. 

The southwest line of the Madras railway runs through the 
district and the South Indian railway (of metre gauge) joins 
this at Erode. 

COIMBRA, Portuguese city on the north bank of the Mondego 
river, 1 15 mi. N.N.E. of Lisbon, on the Lisbon-Oporto railway. 
Pop. (1950) 42,640. Coimbra is the seat of the oldest of the three 
Portuguese universities. It was originally established at Lisbon 
in 1290, was transferred to Coimbra in 1308, was again removed to 
Lisbon and was finally fixed at Coimbra in 1537. The library con- 
tains about 500,000 volumes and the museums and laboratories 
are on an extensive scale. 

The city, picturesquely situated on a hill above the river, is the 
seat of a bishop, suffragan to the archbishop of Braga; its new 
cathedral, founded in 1598, is of little interest, but the old one is a 
fine specimen of 1 2th-century Romanesque and retains portions of 
the mosque which it replaced. The principal churches are Santa 
Cruz, rebuilt in the 16th century on a much older foundation, and 
San Salvador, founded in 1 1 79. 

On the banks of the Mondego stand the ruins of the once splendid 
monastery of Santa Clara, established in 1286, and the church, built 
by the monks in the 17th century, which contains the T4th-century 
crystal and silver tomb of St. Isabel, queen of Portugal. There, 
too, is the celebrated Quinta das Lagrimas, where Inez de Castro 
(g.v,) is believed to have been murdered in 1355. 

A Latin in.scription of the 4th century identifies Coimbra with 
the ancient Aeminium, while Condeixa, 8 mi. S.S.W., represents 
the ancient Conimbriga or Conimbrica. Aeminium was for more 
than a century a Moorish stronghold, but in 878 it was recaptured 
by Alphonso III and peopled by Galicians from the north. The 
bishop of Conimbriga, who was established there, was forced to 
leave as a result of the continuous raids by the Moors in the sur- 
rounding country. When he later returned he kept his old name of 
Conimbriga and Aeminium became known as Coimbra. In 1064 it 
was captured by Ferdinand I of (Castile and the first Christian gov- 
ernor was Count Sisnando, a Moor, who reorganized the town. For 
more than a century it was the centre from which the reconquest 
of Portugal from the Moors was carried on. No fewer than six 
kings — Sancho I and II, Alphonso II and III, Pedro and Ferdinand 
— were bom within its walls. It was also the birthplace of the poet 
Francisco Sa de Miranda (i48s?-i558), and, according to one tra- 
dition, of the more famous Luis de Camoens (1524-80), who was a 
student at the university between 1537 and 1545. In 1755 Coimbra 
suffered considerably from the earthquake and in 1810 it was 
sacked by the French. In 1834 Dorn Miguel made the city his head- 
quarters; and in 1846 it was the scene of a Miguelist insurrection. 

The chief industries are wine, biscuits, pottery and pai)er. Oil is 
found, and maize, rice and fruits are grown in the district. 

COIN, a town of southern Spain, in the province of Malaga, 
18 mi. W.S.W. of Malaga by rail. Pop. (1950) 20,090 (mun.). 
Coin, on the north slope of the Sierra de Mijas, is the centre 
of a rich agricultural district. It exports large quantities of 
oranges, lemons, grapes and raisins, and marble from neighbour- 
ing quarries. 

‘ COIN. This is properly the term for a wedge-shaped die used 
for stamping money, and so transferred to the money so stamped; 
hence a piece of money. The form **quoin” is used for the external 
angle of a building (see Quoin), and '^coign,” also a projecting 
angle, survives in the Shakespearean phrase “a coign of vantage.” 

The older forms of the word are coyne, quoin and coign, all 
derived from the Lat. cuneus, a wedge, through the O.F. coing 
and cuigne. 


For a discussion of coins and coinage, see Mint and Nuiczs- 

MATICS. 

COINAGE OFFENSES: see COUNTEKFEIT MONEY. 

COIR, the outer covering of the husk of the coconut; an 
exceedingly strong fibrous material which has many uses in in- 
dustry, notably in the manufacture of coarse mats and brushes. 
The name is derived from the Malay Kdyar, cord, Kdyaru, to 
be twisted. 

Very large quantities of coir are exported from the Pacific, 
and there is a considerable market in ^gland, the imports and 
reexports reaching big figures. 

COIRE : see Chuk. 

COISLIN, a French family of Brittany, originally named Du 
Cambout, which came into prominence in the i6th century when 
it inherited the lordship of Coislin (in the modem dipartement of 
Loire-Infcrieure) and, further, in the 1 7th, largely because of its 
connection with the cardinal de Richelieu. Several of its mem- 
bers held high rank in the army. In the church, Pierre (1636- 
1706), second son of the marquis de Coislin, Pierre C6sar du 
Cambout, and of Marie, daughter of the chancellor Pierre S6guier, 
was bishop of Orleans, a cardinal and grand almoner of France; he 
treated the Huguenots with great tolerance when the Edict of 
Nantes was revoked. His nephew Henri Charles (1664-1732), 
bishop of Metz, premier royal almoner and a member of the 
Academie FranQai.se, bequeathed the chancellor Seguier’s library to 
the abbey of St. Germain-des-Pres, whence it was later transferred 
in part to the Biblioth^que Nationale. 

C9ITIER, JACQUES (d. 1505), French physician and 
politician, was bom in Poligny in the modern dipartement of Jura. 

He was attached to the royal court in Paris and became the 
personal physician of King Louis XI. As such, he exercised a 
great Influence over the king until the latter’s death in 1483. He 
was rewarded with various lucrative offices and lands and be- 
came, in 1482, president of the chambre des comptes and bailiff 
of the palace. 

Although his political influence waned somewhat after his 
patron’s death, Coitier retained his rank and offices under Charles 
VIII and Louis XII, with the exception of the presidency of the 
chambre des comptes, 

COKE, SIR EDWARD (i552-‘t 634)» English judge, was 
bom at Mileham in Norfolk on Feb. i, 1552. He was ^ucated at 
Norwich grammar school and Trinity college, Cambridge, and in 
1572 entered the Inner Temple. He was called to the bar in 1578, 
and the next year was chosen reader of Lyon’s Inn, a responsible 
position usually held by counsel of ten years’ standing. His early 
cases included the Cromwell libel case (4 Rep. 13) and Shelley* s 
Case (1 Rep. 94), and his reputation became great. In 1582 he 
married Bridget Paston, who brought him a fortune. In 1589 he 
became M.P. for Aideburgh, and in 1592 solicitor general and 
recorder of London. In 1 593 he was chosen as speaker of the house 
of commons, showing considerable skill in carrying out Elizabeth’s 
policy of curbing the commons* passion for discussing ecclesiastical 
matters. 

In 1593 he first crossed Francis Bacon’s course. The attorney 
generalship fell vacant, and Bacon, supported by Essex, became 
Coke’s rival for the post. Coke got it in 1594 and then kept Bacon 
out of the solicitorship as well, or so Bacon thought. Coke’s wife 
died in 1598 and four months later he married Lady Elizabeth 
Hatton, Bacon again being his unsuccessful rival. 

As attorney general, Coke started a series of state prosecutions 
for libel. The theory he advocated was that all comment on the 
doings of authority was unjustified; the remedy of those aggrieved 
was to be sought in the courts or in parliament. He also had the 
conduct of several of the great trials of the day. In i6oz he 
prosecuted Essex and Southampton, in 1603 Raleigh, and in 1605 
the Gunpowder plot conspirators. (See Cobbett, State Trials, 
vol. ii.) 

In 1606 Coke was made chief justice of the common pleas, and 
there began at once that series of conflicts which eventually broke 
his career. At the time of his appointment Archbishop Richard 
Bancroft had already started his attempt to shake off the con- 
trol which the common law courts exercised over the eccleuastical 
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courts by prohibition, and Janies, as ever, was ready to support 
any cause that looked likely to break the supremacy of the com- 
mon law. 'Fhis matter came to a head in 1607, when Bancroft 
renewed his protests and took up the position that the king, as 
fountain of justice, could remove any cases he pleased from his 
judges and try them him.self. ("oke refuted him, in spite of some 
precedents under the early kings that must have been difficult 
to get round. But the disputes with the ecclesiastical courts went 
on. In i6io Coke gave his celebrated opinion before the council 
that the king's proclamation cannot change the law, and in 1611 
he had a brush with the court of high commission, with the result 
that the* next year he was put on the commission himself; Coke 
evaded this attempt to muzzle him by finding legal flaws in the 
commi.s.sion's appointment. In 1613 Bacon, with an eye to his own 
advancement and to get Coke into a position where he would be 
less t rouble.some, had him “promoted” to be chief justice of the 
king's bench, an office of higher dignity and less salary. Coke was 
mafle a privy councillor, and w'as the first to be called lord chief 
justice of England, which was remembered against him afterward. 
Here his predominance w^as still as great; and he had to protest, in 
Pcacham\s Case, against the practice of consulting the judges in- 
dividually and separately, which James, abetted by Bacon, was 
more or less driven to follow because when the whole bench was 
consulted together the rest of the judges merely echoed Coke. In 
i6t 5, still an implacable and bigoted adherent of the common law, 
he tried his .strength too high. The court of king’s bench started a 
dispute with the chancery over the right of the chancellor to in- 
terfere where a common law court had given a decision, and Coke 
was believed to be at the bottom of the attempt to make some who 
had been .suitors in a ca.se of this sort liable to the penalties of a 
praemunire, an attempt which failed. The disputes continued, 
embittered by Coke's personal dislike for Sir Thomas Egerton, 
the chancellor. Meanw'hile Coke had further endangered his posi- 
tion by throwing out dark hints from the bench in his conduct of 
the Overbury trials (“God knows what became of that sweet babe, 
prince Henry, but I know .somewhat”). Finally he cjime into col- 
li.sion with James once more over the king's right to allow com- 
mendams (holding of livings in plurality). Coke and the other 
judges ignored a royal injunction that they should take no action 
upon a case involving this right until the king's plea.sure was known. 
'Fhey were called before the king and council and ordered to obey 
the injunction. The other judges submitted, but Coke merely said 
that he would do what an honest and just judge ought to do. 

In June 1616 the privy council, w’ith Bacon at the back of it, 
formulated three charges against him. One was a trumpery mat- 
ter, never p)roved, about a bond that had passed through his hands. 
The other two were charges of interference with the court of 
chancery and of disrespect to the king in the matter of com- 
mendams. He was also ordered to revise the “errors” in his re- 
ports. Bacon, then attorney general, made him.self very unpopular 
by engaging Coke on this last issue. Coke remained im|)enitent 
and was dismi.ssed. Thereupon, presumably in search of a friend 
in high places, he offered his daughter in marriage to Sir John 
Villiers, brother of the duke of Buckingham. His wife, supported 
by Bacon, objected and hid the child, who was then only 14. Coke 
found her and married her, strongly against her will, to Villiers. 
She ran away from him soon afterward. However, Coke got back 
into the privy council by 1617, and sat in the Star Chamber. In 
1 6 JO he entered parliament as member for Liskeard, in theory 
as a supporter of the king. But for the rest of his career he was a 
leading member of the popular party. He oppo.sed the Spanish 
marriage proposals, took a part in drawing up the charges against 
Bacon and spoke in the liberties of parliament debate, spending 
nine months in prison as a result. But nothing was found that 
could incriminate him. 

In 1628 it was his Bill of Liberties that ultimately took the form 
of the Petition of Right. At his last notable appearance he saved 
the awkward situation caused by the speaker's suppressing Sir 
John Eliot’s attack on the duke of Buckingham, who was, however, 
not mentioned by name. The house was at a loss and in turmoil. 
Coke ro.se and, having named the duke first, went on to say what 
the house thought of him; whereupon “as when one good hound 


recovers the scent the rest come in with a full cry so they . . . laid 
the blame where they thought the fault was.” At the end of the 
session he retired, and died at Stoke Poges on Sept. 3, 1634. His 
papers were instantly seized and some, including his will, were 
never recovered. 

Barrister, judge and reporter of the first rank. Coke is the 
greatest common lawyer of all time. He was inclined to be over- 
bearing and impatient both at the bar and on the bench, he was 
undoubtedly rather narrow and he was not always logical. But 
his knowledge of the law, in days when it was far more difficult 
to come by than it is now, was unequalled, and to him more than 
anyone is owed the reduction of the chaos of the old authorities 
to the comparatively orderly state of the law as he left it. As a 
judge he is noted for his wholehearted adherence to the common 
law. He upheld it against the church, the admiralty and, most 
dangerous of all, the royal prerogative with success. He tried to 
uphold it against the chancery, but that was too strong for him. 
\^ile he was issuing his Reports no others came out. They are 
not so much reports in the modern sense as compendia of the law 
bearing on a particular case, with comments on points raised or 
general remarks. The best estimate of his importance as a legal 
authority Is that of C. J. Best. “The fact is that Lord Coke had no 
authority for what he states, but I am afraid we should get rid of 
a great deal of what is considered law in Westminster Hall if what 
Lord Coke says without authority is not law. He was one of the 
most eminent lawyers that ever presided as a judge in any court of 
Ju.stice. . . Among his other publications are four volumes of 
Institutes (1628 ff.), of which volume i is known as Coke Upon 
Littkton. 

As a man, he evokes admiration more readily than sympathy. 
More learned a lawyer than Bacon but without his philosophical 
genius, a just judge but a savage prosecutor, obstinate in his 
opposition to illegal exercise of authority but quite incapable of 
di.stinguishing between the prerogative, which w^anted to override 
the law in the interests of absolutism, and the chancery, w'hich 
sought to counteract its rigidity in the cau.se of justice, he could 
cringe before the king even in the act of defying the crown. 

See Sir William Holdsworth, A History of Rnglish Law, vol. v, 2nd 
cd. (London, 1937) ; S. R. Gardiner, History of England 2^03-43, 
10 vol. (London, 1883-84). There is no adequate biography. 

COKE, SIR JOHN (1563-^644), English politician, was 
bom on March 5, 1563, and w'as educated at Trinity college, 
Cambridge. After leaving the university he entered public life 
as a servant of William Cecil, Lord Burghley. afterward becom- 
ing deputy treasurer and then a commissioner of the navy. He 
became M.P. for Warwick in 1621 and w'as knighted in 1624, 
afterward representing the University of Cambridge. In the 
parliament of 1625 Coke acted as secretary of .state; in this and 
later parliaments he introduced the royal requests for money 
and defended the foreign policy of Charles 1 and Buckingham, 
and afterward the actions of the king. His actual appointment 
as secretary dates from Sept. 1625. Disliked by the leaders of 
the ]X)pular party, his speeches in the house of commons did not 
improve the king's position, but w^hen Charles ruled without a 
parliament he found Coke’s industry very useful to him. The 
secretary retained his post until 1639, when a scapegoat was re- 
quired to expiate the humiliating treaty of Berwick with the 
Scots, and Coke was dismis.sed. He died at Tottenham on Sept. 
8, 1644. Coke’s son, Sir John Coke, sided with the parliament in 
its struggle with the king, and it is possible that in later life 
Coke's own sympathies were with this party, although in his 
earlier years he had been a defender of absolute monarchy. 

COKE, THOMAS (1747-1814), English divine, the first 
Methodist bishop, was born at Brecon, where his father was 
a well-to-do apothecary. He was educated at Jesus college, 
Oxford, taking the degree of M.A. in 1770 and that of D.C.L. 
in 1775. From 1772 to 1776 he was curate at South Petherton 
in Somerset, whence his rector dismissed him for adopting the 
open-air and cottage services introduced by John Wesley, with 
whom he had become acquainted. After serving on the London 
We.sleyan circuit he was in 1782 appointed president of the con- 
ference in Ireland, a position which he frequently held, in the 
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Intervals of his many voyages to America. He first visited that 
countiy in 1784, going to Baltimore as “superintendent” of the 
Methodist societies in the new world and, in 1787 the American 
conference changed his title to “bishop ” a nomenclature which 
he tried in vain to introduce into the English conference, of 
which he was president in 1797 and 1805. Failing this, he asked 
Lord Liverpool to make him a bishop in India, and he was 
voyaging to Ceylon when he died on May 3, 1814. Coke had 
always been a missionary enthusiast, and was the pioneer of such 
enterprise in his connection. He was an ardent opponent of 
slavery, and endeavoured also to heal the breach between the 
Methodist and Anglican communions. He published a History of 
the West Indies (1808-11), several volumes of sermons and, with 
Henry Moore, a Life of Wesley (1792). 

COKE, COKING AND HIGH-TEMPERATURE 
CARBONIZATION. Coke is the solid residue which remains 
when coal is heated to a high temperature out of contact with air 
until practically all the volatile matter has been driven off. It con- 
sists principally of carbon, together with minor proportions of hy- 
drogen. nitrogen, sulphur and oxygen (which constitute the so- 
called fixed carbon), plus the mineral matter present in the original 
coal, which has suffered alteration during the coking process. 
Commercial cokes always contain water, the amount of which de- 
pends on the treatment to which the coke has been subjected after 
manufacture. 

The properties of a coke defiend on the type of coal from which 
it is made and the process cmpiloyed in its manufacture. Thus, 
metallurgical coke produced in coke ovens is hard, compact, has a 
gray steely lustre and is difficult to ignite; it is unsuitable for use 
in open fireplaces. Gas coke, if made in horizontal retorts, is less 
strong, has a more open texture and a gray colour and is difficult 
to ignite and burn in an ordinary fireplace. Gas coke made in 
continuous vertical retorts through which steam is passed is black 
in colour, porous, weaker mechanically than oven or horizontal- 
retort coke; it is more easily ignited and can be burned successfully 
in properly designed open grates. 

The Nature of Coke. — Coke is essentially a partially graph- 
Itized form of carbon; its true specific gravity is about 1.85 to 1.9, 
or about midway betw^een the specific gravities of coal and graphite. 
Becau.se of its high porosity, however, coke has a considerably 
lower bulk density than coal ; thus for equal weights of the two 
fuels, coke requires about 40% more storage space. It is the com- 
bination of high graph! tization and porosity that gives coke itS chief 
value in the smelting of iron, which requires a fuel that will bum 
rapidly in the lower regions of the furnace, giving a high tempera- 
ture for the melting of the iron and slag, mechanical strength to 
withstand rough treatment, including the abrasive action that ac- 
companies the working down of the charge in the furnace and the 
pressure resulting from the superincumbent load when the coke 
reaches the lower zones. Resistance to the solvent action of car- 
bon dioxide in the higher levels of the furnace is also required, and 
it is found that the less readily a coke reduces carbon dioxide to 
carbon monoxide under standard conditions of test, the higher is 
its shatter value, that is, the less the coke will break up when 
dropped onto a hard surface. 

The most objectionable constituents of coke are mineral matter 
(which must be removed with the slag in the blast furnace), mois- 
ture, volatile matter, sulphur and phosphorus. Since coke yields 
a considerably higher percentage of ash than the coal from which 
it is made, it is customary to crush and wash the coal to remove 
particles of shale and other incombustible matter before coking 
so that the ash on the coke shall not exceed about 10%. Sulphur 
and phosphorus are undesirable in metallurgical coke because they 
enter into the iron and must be removed when the iron is converted 
into steel. 

HlLstory ol Coke. — ^The early history of the manufacture and 
application of coke made from pit coal to the smelting of iron is 
somewhat obscure. Becau.se of the ravages caused in timber sup- 
plies by the expansion of the iron industry during the 16th century, 
a number of acts of parliament were passed between 1558 and 1584 
restricting the number and location of ironworks. Tlie attention 
of ironmasters was thus directed to the desirability of finding sub- 
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stitute fuds such as peat and coal, and a number of patents were 
granted from 1589 onward covering the use of stone coal, pit coal 
and sea coal for the manufacture of iron, which probably included 
the preliminary operation of smelting. The first patent definitely 
known to have covered the extraction of iron from the ore was 
obtained by Simon Sturtevant in 1611. In 1621, Lord Dudley w^as 
granted a patent in respect of the process employed by his natural 
son Dud Dudley who, in his Metallum Mortis (TfiGs), put forward 
exaggerated claims that the iron produced was superior to that 
smelted and fined by charcoal. No mention was made of any at- 
tempt to coke the coal, and it is doubtful whether, with the plant 
available, it would have been possible to produce iron of even 
moderate quality with raw coal. The first indubitable success in 
the substitution of coke made from coal for wood charcoal in the 
smelting of iron was the result of the persistent efforts of the 
Abraham Darbys, father and son, of Coalbrookdale in Shropshire, 
from 17x3 to 1735. 

As might be expected, the early proce.ss for the manufacture of 
coke closely followed that applied to the production of wood char- 
coal; the coal was built up in piles and set on fire, care being 
taken that only part of the coal was burned, the remainder being 
carbonized. The method was exceedingly wasteful ; yields were low 
and it was impossible to secure uniform carbonization. Later, 
some control of the process was obtained by building the pile 
round a central brick chimney with gaps in it through which gases 
could enter. This was closed at the top, when necessary, by a 
damper. A later development was to carry out the carbonization 
in long piles enclosed between two brick walls provided with holes 
for the controlled admission of air. 

By about 1850 the beehive process had almost completely ousted 
the foregoing. Small charges of coal were coked at the expense 
of all the volatiles and about one-sixth of the theoretical yield of 
coke in closed ovens with domed roofs. Although very inefficient, 
the beehive process gave excellent coke from coals having strong 
caking propensities. In 1858 Breckon and Dixon introduced their 
improved beehive oven. At the same time, efforts were made to 
recover by-products by coking coal in thin layers in ovens heated 
from below. The coke was inferior to beehive coke and as a result 
“patent” coke fell into disrepute and, for many years, coke made 
in by-product ovens was viewed with suspicion. 

In 1861 £. Copp6c introduced narrow ovens in which full charges 
of coal were carbonized; heating was carried out by burning the 
volatiles from the coal in vertical side flues with a regulated supply 
of air. The gases from the coal immediately entered the flues 
where they were burned, and no attempt was made to recover by- 
products. In other designs of oven, arrangements were made to 
“strip” the gases of tars and light spirits before they were returned 
to the heating flues. 

An important advance was made in 1881 when Henry Simon of 
Manchester introduced a recuperative system whereby part of the 
heat in the burned gases from the heating flues was used to preheat 
the air which was supplied to the flues. As a result, higher tem- 
peratures were obtainable in the ovens, and there was a certain 
amount of surplus gas over and above that required to supply the 
heat required for carbonizing the coal. 

Modern Methods of Coke Manufacture in Britain. — Coke 
is made either as a principal product for use in the manufacture of 
iron and steel at coke-oven plants, or as a by-product in the manu- 
facture of coal gas in gasworks. In both industries, by-products 
in the form of ammonia, tar, benzol and other light oils are re- 
covered; the methods of carbonization and recovery of the by- 
products are, however, different. Consequently the two industries 
must be considered separately. The making of coke as a by- 
product of coal gas is described in the article Gas Industry. 

Coke Ovens , — ^A coke oven consists of a long narrow chamber, 
constructed of bricks containing 95% silica, from 40 to 45 ft. long, 
12 to 15 ft. high and 14 to 20 in. wide, slightly tapered so that one 
end Is about 2 in. wider than the other. The ends are closed by 
steel doors lined with firebrick, which can be lifted by small cranes 
when an oven is to be discharged. I'here are three or four ot^enings 
in the roof through which the coal is introduced from an electrically 
driven charging truck running on rails along the battery of ovens. 
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the gas, together with some steam from the stills, just before the 
gas enters the saturator where the ammonia is converted to sul- 
phate as in the direct process. The semidirect method of recovery 
is less economical in fuel than the direct process, for not only is 
steam required to operate the ammonia stills, but the gas, after it 
leaves the exhauster, must be reheated to avoid risks of condensa- 
tion of water vapour in the saturator. The recovery of naphtha- 
lene and benzol follows the same course in both processes. 


Coke and By-products^ Great Britain^ 1952 


Item 

Goisworka 

Coke works 

Total 

Coal carbf mixed, 000,000 tons . 

Coke made “ “ . . 

Breexe “ “ . . 

Gas made, 000,000 cu.ft. 

Benxol scrubbed from eas, 000,000 gal. 

Motor tirnxol made, ooo.ooo gal. 

Tar distillod, 000,000 tons . . 

27.44 

12.58 

500,610 

26.3 

11.7 

25.22 

I 7 .O 0 * 

73 . 3 

3 a .5 

52.66 

20.67 

772,506 

00.6 

44.2 

2.71 


*Of this, coke (excluding l>reexe) was supplied as follows (in 000,000 tons): blut furnaces 
IX.67; foundries, 1.18; other incluslrics, 3.72: shipments, 0.42. 


The Carbonizing Industries in Great Britain^Morc than 
50,000,000 tons of coal are treated at ga.sworks and at coking plants 
every year in Great Britain, and the throughput is increasing 
steadily. The table gives the figures for the manufacture of coke 
and by-products for 1952. 

See also Coal and Coal Mining; Gas Industry; Low- 
Tsmperature Carbonization. (G. W. Hs.) 

UNITED STATES 

In the United States, the industry of coke making attained pro- 
portions greatly exceeding those in Great Britain, and developed 
on somewhat different lines. 

Beehive Cokings — Beehive coking in the United States has a 
minor role in coke production, accounting for less than to% of the 
total production of about 80,000,000 tons annually in the mid- 
1950s. These ovens are located at or near the coal mines and pro- 
duce coke chiefly for blast-furnace and industrial purposes. Be- 
cause of the higher operating costs of the beehive ovens they are 
shut down when the coke demand lessens. They are an Important 
factor in meeting peak load demands for coke. 

Chemical-Recovery Coke Ovens.— In the United States the 
term by-product was being replaced at mid-2otb century by the 
term coal chemicals, and the coke ovens from which coal chemicals 
are recovered arc known as chemical-recovery coke ovens. A 
typical modern chemical-recovery coke oven in the United States 
is a rectangular chamber of about 650-750 cu.ft. It has a length 
of about 40 ft., a height of 12 to 13 ft. and an average width 
(tapering 2 to 4 in. throughout the length) of 17 to 20 in. The 
ovens are built closely side by side in a single structure known as 
a battery, usually comprising 50 to 60 ovens for convenience in 
o()eration. The ovens are separated by rows of heating flues be- 
tween the ovens, each row serving to heat two ovens except in the 
ca.se of the flues at each end of the battery. The flues connect into 
the regenerators which arc located immediately below each oven 
and which supply preheated air for combustion and receive the 
hot products of combustion. The heating gas is connected into 
the flues by a separate duct when the ovens are heated with coke- 
oven gas. Many of the coke ovens of the combination type are 
designed to be heated with coke-oven gas or blast-furnace gas (also 
producer gas) in which case the blast-furnace gas (or producer 
gas) is heated in regenerators as well as the air. Heating is carried 
out in half the number of flues for 20 to 30 minutes; then the sys- 
tem is reversed, and heating is carried on in the other half of the 
flues. In the so-called underjet ovem there is a basement below 
the oven structure so that the coke-oven gas can be easily con- 
trolled in each flue. The oven structure is built almost entirely of 
silica brick. This refractory, because of its rigidity under load, 
permits the use of higher temperatures in the flues and thus secures 
more rapid working and greater oven capacity than is attainable 
with fire-clay brick. Flue temperatures of 1,370® to 1,455® C. 
(2,500® to 2,650® F.) arc commonly used in modern U.S. ovens, 
but temperatures vary depending on the rate of production or 
quality of coke required. 

A favourite type of chemical-recovery oven in the United States 


is the Becker modification of the Koppers oven, the distinguishing 
feature of which is its provision for conducting the gases of com- 
bustion from the top of a row of vertical flues across and over the 
oven and down the row of flues on the other side. The crossover 
flues, of an inverted U shape, are in the upper part of the oven 
battery structure. They pass over alternate ovens only, and are 
generally six to eight in number, distributed across the length of 
the oven. Each crossover flue handles the waste gases from four 
to six vertical flues in the heating walls beneath, and each set of 
vertical flues is separated from each other set. llie advantages 
of this type of oven are concerned chiefly with securing more uni- 
form heating of the ovens, elimination of leakage in t^ combus- 
tion system and a more stable structure in the upper part of the 
flue wall. The heating gases bum in all of the flues in one-half of 
the number of walls, and when reversal takes place for the purpose 
of regeneration, the heating gases bum in the remaining half. This 
procedure is in contrast with the system where heating gases bum 
in one-half of the flues in each wall on each reversal. This con- 
struction and flow pattern makes for more uniform heating, end to 
end, of the oven walls. The old horizontal flue of large size (above 
the row of vertical flues) is structurally absent because of the 
provision of crossover flues which greatly reduce the volume of 
gases to be carried in any one section of that part of the oven. This 
allows a heavier wall structure in this region and permits the 
heating flues to be built up higher without risk of overheating the 
oven tops, re.sulting in more uniform coking of the oven charge. 

On Dec. 31, 1953, the following numbers of chemical-recovery 
coke ovens of the various types were in existence in the United 
States : 


Koj4)cr.(t (including Koppers-Becker) .•••••• 12,036 

Wilputte 2,182 

Semci-Solvay z,6ix 

Cambria 120 , 

Simon Carv6$ . . . . : 40 

Total 15)989 


Gas Retorts and OvenSw—The production of city gas by car- 
bonization of coal in D-shaped gas retorts and intermittent or con- 
tinuous vertical retorts has practically disappeared in the United 
States. Although ovens of these types were once important in the 
gas industry, only a few isolated plants remain. Coal gas has 
generally been replaced by natural gas, liquefied petroleum gases 
or gas made from oil. 

Carbonization Practice. — ^I'he United States has large re- 
serves of relatively high-quality coking coals, most of which are 
located in the Appalachian region near large centres of population, 
where much of the steel industry is also located. The amount of 
coal used in chemical-recovery coke ovens annually has varied and 
in some years has been well over 100,000,000 tons. It is com- 
mon practice to blend two or more coals for coke making. The 
high-volatile type (3i%-38% volatile matter) is mixed in the pro- 
portion of 70% to 85% with low-volatile type (r5%-22% volatile 
matter) in the proportion of i5%-30%. Medium-volatile type 
coal (23%-3o% volatile matter) is sometimes included in the 
blend. When two or more kinds of coal are inixed together the 
coals are generally pulverized until at least 75% passes through a 
|-in. screen, but when using a single high-volatile t>'pe, the crushing 
is generally to about in. size. Low- volatile coal is never car- 
bonized alone in chemical-recovery coke ovens because it develops 
suflicient pressure against the oven walls, to distort them and cause 
spalling of the brickwork. Modem chemical-recovery coke ovens 
have a capacity of 15 to 20 tons (2,000 lb. each) with pulverized 
coal weighing approximately 50 lb. per cubic foot in the coke oven. 
The daily coking capacity of each oven is 20 to 24 tons of coal 
at normal rates of operation. Coal is charged into the coke ovens 
from the top from a car that runs on top of the coke ovens. 
Stamping or compressing of the coal charge is not practised in the 
United States. The time required to carbonize the coal is depend- 
ent mostly on the width of the oven and on the temperature of 
the flues. At normal rates of operation the coking time is about 
one hour for each inch of oven width. At the end of tne coking 
period the hot coke, at a temperature of about 1,800® F., is pushed 
out of the oven into a car and is quenched with a carefully con- 
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trolled amount of water at a quenching station usually located be- 
yond the end of the oven batteries. The coke is then dumped on an 
inclined wharf where it cools further and finally is transported 
by belt conveyor to a screening station and separated into sizes. 

Coke is designated by its method of manufacture, such as oven 
coke, beehive coke and retort coke. It is also designated by the 
use to which it is put, as blast-furnace coke (or simply furnace 
coke), foundry coke, water-gas coke, domestic coke (for house 
heating). Another method of designation, chiefly applied to 
domestic coke, is according to size. The usual size classification, 
in the order of the largest size first, is as follows : egg, stove, nut, 
range, pea, breeze. 

In the recovery of coal chemicals, the volatile products leaving 
the ovens enter a standpipe connecting into a manifold or collect- 
ing main where the flrst cooling of the gas and condensing of the 
tar takes place. After further cooling in the primary coolers and 
tar extractors, the ammonia is recovered by the so-called semi- 
direct process, in which the gases arc passed through a weak solu- 
tion of sulphuric acid either in sjiecially designed low-differential 
saturators or spray-type ammonia absorbers. The ammonia is thus 
converted into solid crystalline ammonium sulphate. Light oil 
containing benzene, toluene, xylenes and higher boiling hydrocar- 
bons is scrubbed from the gas by a petroleum-type absorbent oil 
after which the light oil is steam distilled from the scrubbing oil. 
The gas. having a heating value of about 530 B.T.U. per cubic 
foot, requires no further treatment when used for undcriiring the 
ovens or in the steel-mill furnaces, but hydrogen sulphide and 
naphthalene removal arc necessary for distribution in city mains. 

Average annual yields of products obtained from the carboniza- 
tion of coal in chemical recovery coke ovens in the United States 
in the 1950s were as follows: 


Coke (total), per cent coal 70.Z 

Breeze, pc'r cent coal 5.0 

Tar, gallons per ton coal 7.9 

Light oil (crude), gallons per ton coal ........ a.9 

Ammonium sulphate, pounds per ton coal ao.z 

Gas, total cubic feet per ton coal 10,190 


Disposal of Coke and Gas. — Consumption of coke at blast- 
furnace plants accounted for 8 tj% of the total coke produced in 
the United States in the mid-1950s, and an additional approximate 
4% of the coke was used in foundries, making a total of roughly 
used in metallurgical processes. The rest of the coke pro- 
duced was used as follows: 2% for water-gas and producer-gas 
manufacture; 2% for industrial purposes; 2% for residential heat- 
ing and 1% export. 

Approximately 35% to 40% of the total gas produced was re- 
turned to the coke ovens for underfiring; 48% of the total gas 
produced was used in steel mills or allied plants and 9% was dis- 
tributed through city mains. 

Ribl[(k:rapity. — P. J. Wilson and J. H. Wells, Coal, Coke, and 
Coal Chemicals (New York, London, 1950) ; United States Bureau of 
Mines, Minerals Yearbook (issued annually) ; H. H. Lowry, The Chem- 
istry of Coal Utilization, ch. 21, “Industrial Coal Carbonization” 
(New York, London, 194s) ; American Coke and Coal Chemicals In- 
stitute, The Story of Coke and Coal Chemicals (1949)* (C. C. Rl.) 

"COKE OF NORFOLK”: see Leicester of Holkscasc, 
Thomas Willum Coke, Earl of. 

COL, in physical geography, generally any distinct depression 
upon a Mgh water-parting offering easy passage from one valley to 
another. There are numerous cols on the Franco-Italian frontier, 
e.g., the Little St. Bernard (2,188 ft.) which carries the road from 
the Dora Baltea to the upper Isere. The col (Fr. for '*neck,” Lat. 
coUum) is usually formed by the headwaters of streams eating 
backwards towards one another and lovrering the water-parting 
between their valley-heads. In early military operations, the most 
convenient col controlled the route of the army’s movement. 

On the weather map a col is an area in which the pressure is 
neither high nor low and where the winds are calm or light and 
' variable. This condition is possible only between two **highs” and 
two “lows.*’ This feature is sometimes called a “neutral point” 
or “saddle point.” {See Cyclone; Anticyclone.) 

COLBERT, JEAN BAPTISTE (1619-1683), French 
statesman, was bom at Reims, where his father and grandfather 
were merchants. Through a family connection with Michel le 
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Tellier, secretary of State for war, Colbert obtained a place in the 
war office before he was 20 and presently became private secre- 
tary to the minister. Twelve years later he became agent to 
Mazarin, driven from Paris (1651) during the supremacy of the 
Condi family, with the duty of keeping him informed of the 
progress of events. On his return, Mazarin gratified his agent 
with honours and places for various members of his family, and 
gave him his entire confidence. After Mazarin’s death, Colbert 
secured the favour of Louis XIV. and became the chief power in 
the administration, though he did not at first hold an official 
position. 

The king’s new adviser set to work at once to reform the cha- 
otic financial administration of France. He began by striking at 
the surintendant, Nicolas Fouquet, and secured his disgrace. The 
office of surintendant was abolished, and the control of finance 
was vested for a time in a royal council. Colbert, who contented 
himself with the title of intendant, was the ruling spirit of this 
council, but did not take over nominal direct control until 1665, 
when he was made controller-general. His first measures for 
cleansing the financial administration were ruthless enough. He 
set up a tribunal to deal with officials who intercepted money 
due to the treasury. Many were condemned to death, though the 
death sentences were not carried out ; some 4.000 were compelled 
to disgorge their gains. The tribunal was disbanded in 1665, but 
it had purified the service. The public debt was handled by dras- 
tic methods. Some series of bonds were repudiated on the ground 
that only a small part of the money had been paid in; others 
were cancelled by paying the original sum invested less the interest 
paid. Colbert did not propose the abolition of privilege, but he 
drew into the net of taxation many who had hitherto escaped by 
revising the application of the taille, or direct tax. Indirect taxes 
were increased and the tariff revised in 1664, as part of a pro- 
tective system. The various dues which existed among the prov- 
inces could not be swept away, but, although internal fiscal bar- 
riers were not destroyed, a measure of uniformity was secured in 
central France. His reforms in the farming out and collection of 
taxes and the jealous watch kept on the officials brought large 
sums into the treasury. 

Colbert then turned his attention to the general increase of 
wealth by the encouragement of industry. He had a narrow con- 
ception of prosperity, which in his mind could not be real if 
neighbouring countries were prosperous. And in his encourage- 
ment of industry and trade he used the same minute method of 
centralized regulation which had brought order into the fiscal 
system. Every detail was to be controlled. This minute regulation 
probably accounts for the failure of the great trading corporations 
which he set up in 1664 for trading in India and in America (the 
East Indies and West Indies companies), while the British and 
Dutch monopolistic trading companies, with their operations un- 
trammelled by the home government, prospered. He set up model 
factories, either financed by State funds as in the case of the 
Gobelins (founded 1667) or by concessionaries. He sought to 
standardize the production of staple commodities for all produc- 
ers; faulty workmanship or deviation from the standard was pun- 
ished by fine and by exposure in the pillory. These regulations 
hampered industry and annoyed the producers, and the encour- 
agement given to industry tended to starve agriculture. French 
industry was to be developed by administrative measures and by 
a high protective tariff, and the proceeds accruing to the State 
were to be used for the development of communications and of 
external trade. The roads and canals were improved. The great 
canal of Languedoc was planned and constructed by Pierre Paul 
Riquet (1604-80) under Colbert’s patronage. 

The greatest and most lasting of Colbert's achievements was 
the establishment of the French marine. He became minister of 
the marine in 1669; then, in addition, of the colonies and the 
king’s palace. The royal navy owed all to him, for the king 
thought only of military exploits. Colbert reconstructed the works 
and arsenal of Toulon, founded the port and arsenal of Rochefort, 
and the naval schools of Rochefort, Dieppe, and St. Malo, and 
fortified, with some assistance from Vauban (who, however, be- 
longed to the party of his rival Louvois), among other ports those 
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of Calais, Dunkirk, Brest, and Havre. To supply it with recruits 
he invented his system of classes, by which each seaman, accord- 
ing to the class in which he was placed, gave siz months’ service 
every three or four or five years. For three months after his 
term of service he was to receive half -pay; pensions were prom- 
ised; and, in short, everything was done to make the navy popular. 
There was one department, however, that was supplied with men 
on a very different principle. The galleys used in the Mediter- 
ranean service required oarsmen. Colbert wrote to the judges 
requiring them to sentence to the oar as many criminals as pos- 
sible; and the convict, once chained to the bench, the expiration 
of his sentence was seldom allowed to bring him release. Vagrants, 
contraband dealers, political rebels, Turkish, Russian, and negro 
slaves, and poor Iroquois Indians, whom the Canadians were or- 
dered to entrap, were pressed into that terrible service. By these 
means the benches of the galleys were filled, and Colbert took no 
thought of the long agony of those who filled them. 

Encouragement was given to the building of ships for the mer- 
cantile marine by allowing a premium on those built at home, and 
imposing a duty on those brought from abroad; and as French 
workmen were forbidden to emigrate, so F'rench seamen were 
forbidden to serve foreigners on pain of death. 

Colbert was a patron of art and literature. He possessed a fine 
private library, rich in valuable manuscripts. He founded the 
academy of sciences, the observatory, which he employed Claude 
Perrault to build and brought G. D. Cassini (1625-1712) from 
Italy to superintend, the academies of inscriptions and medals, of 
architecture, and of music, the French academy at Rome, and 
academics at Arles, Soissons, Nimes, and many other towns, and 
he reorganized the academy of painting and sculpture which 
Richelieu had established. He was a member of the French acad- 
emy. In 1673 he presided over the first exhibition of the works 
of living painters; and he «?nrichcd the Louvre with hundreds of 
pictures and statues. He gave many pensions to men of letters, 
among whom we find Molicrc, Corneille, Racine, Boileau, P. D. 
Huet (1630-1721) and Antoine Varillas (1626-96), and even 
foreigners, as Huyghens, Vossius the geographer, Carlo Dati the 
Dellacruscan. and Heinsius the great Dutch scholar. 

Colbert’s industry was colossal. He found time to do some- 
thing for the better administration of justice (the codification of 
ordinances, the diminishing of the number of judges, the reduction 
of the expense and length of trials for the establishment of a 
superior system of police) and even for the improvement of the 
breed of horses and the increase of cattle. As suficrintendent of 
public buildings he enriched Paris with boulevards, quays, and 
triumphal arches; he relaid the foundation stone of the Louvre, 
and brought Bernini from Rome to be its architect; and he 
erected its splendid colonnade upon the plan of Claude Perrault, 
by whom Bernini had been replaced. He was not permitted, how- 
ever, to complete the work, being com()elled to yield to the king’s 
preference for residences outside Paris, and to devote himself to 
Marly and Versailles. 

Amid all these public labours he directed personally the man- 
agement of every farm on his estates. lie died extremely rich 
and left fine estates all over France. He had been created marquis 
de Seignelay, and for his eldest son he obtained the reversion of 
the office of minister of marine; his second son became archbishop 
of Rouen; and a third son, the marquis d’Ormoy, became super- 
intendent of buildings. 

To carry out his reforms, Colbert needed peace and consistently 
advocated it, except in the case of the Dutch War, for which his 
commercial policy was partly responsible; but the war department 
was in the hands of his great rival Louvois, whose influence grad- 
ually supplanted that of Colbert with the Idng. Louis decided on 
a policy of conquest. He was deaf also to all the appeals against 
the other forms of his boundless extravagance which Colbert ven- 
tured to make (Lettres, vol. ii.). Thus, only a few years after he 
had begun to free the country from the weight of the loans and 
taxes which crushed her to the dust, Colbert was forced to heap 
upon her a new load of loans and taxes heavier than the last. De- 
pressed by his failure, deeply wounded by the king’s favour for 
Louvois, and worn out by overwork, his strength gave way at a 


comparatively early age. 

Colbert was a great statesman, who did much for France. 
Nevertheless, his rule was a very bad example of over-government. 
He did not believe in popular liberty; the parlements and the 
states-gcneral received no support from him. The technicalities of 
justice he never allowed to interfere with his plans; and he did 
not hesitate to shield his friends. He trafficked in public offices 
for the profit of Mazarin and in his own behalf. He caused the 
suffering of thousands in the galleys. There was indeed a more 
human side to his character, shown to his own family, but to all 
outside he was “the man of marble.” Madame de S6vign6 called 
him “the North Star.” To diplomacy he never pretended. 

Bibliography. — ^Thc most thorough student of Colbert's life and 
administration was Pierre Clement, member of the Institute, who in 
1846 published his Vie de Colbert, and in 1861 the first of the 9 vols. 
of the Lettres, instructions et mimoires de Colbert. The historical 
introductions prefixed to each of these volumes have been published 
by Mme. Cltoent under the title of the Histoire de Colbert et de 
son administration, 3rd ed. (1892). The best short account of Colbert 
as a statesman is that in Lavisse, Histoire de France (1905), which 
gives a thorough study of the administration. See also Bendit du 
Rey, Recherches sur la politique coloniale de Colbert (1902). Among 
Colbert's papers are M6moires sur les affaires de finance de France 
(written about 1663), a fragment entitled Particidaritis secrites de 
la vie du Roy, and other accounts of the earlier part of the reign 
of Louis XIV. 

COLBERT DE CROISST, CHARLES, Marquis (1625-- 
1696), French diplomatist, like his elder brother Jean Baptiste 
Colbert, began his career in the office of the minister of war, Le 
Tcllicr. In 1656 he bought a counsellorship at the parlement of 
Metz, and in 1658 was appointed intendant of Alsace and presi- 
dent of the ncwly-crcatcd sovereign council of Alsace. In this 
po.sition he had to reorganize the territory recently annexed to 
France. The steady support of his brother at court gained for him 
several diplomatic missions — to Germany and Italy (1659-61). 
In 1662 he became, marquis de Croissy and prisident d mortier 
of the parlement of Metz. After various intendancies, at Sois- 
sons (1665), at Amiens (1666) and at Paris (1667), he turned 
definitely to diplomacy. In 1668 he repre.sented France at the 
conference of Aix-lc-Chapelle; and in August of the same year 
was sent as ambassador to London, where he was to negotiate the 
definite treaty of alliance with Charles II. He arranged the inter- 
view at Dover between Charles and his sister Henrietta of Or- 
leans, gained the king’s personal favour by finding a mistress for 
him, Louise de Kcrouaille, maid of honour to Madame, and per- 
suaded him to declare war against Holland. The negotiation of 
the treaty of Nijmwegen (1676-78) still further increased his 
reputation as a diplomatist, and Louis XIV. made him secretary 
of state for foreign affairs after the disgrace of Arnauld de 
Pomponne, brought about by his brother, 1679. He at once 
assumed the entire direction of French diplomacy. It was he, not 
Louvois, who formed the idea of annexation during a time of 
peace, by means of the chambers of reunion. He had outlined this 
plan as early as 1658 with regard to Alsace. His policy at first 
was to retain the territory annexed by the chambers of reunion 
without declaring war, and for this purpose hellgned treaties 
of alliance with the elector of Brandenburg (1681), and with 
Denmark (1683) ; but the troubles following upon the revocation 
of the Edict of Nantes (1685) forced him to give up his scheme 
and to prepare for war with Germany (1688). The negotia- 
tions for peace had been begun again when he died, on July 28, 
1696. 

BiBLioGRAPHY.^His papers, preserved in the Archives des affaires 
itranfiires at Paris, have been partially published in the Recueil des 
instructions donnies aux ambassadeurs et ministres de France (since 
1884). See especially the vo\\xme&:^Autriche (ti.), Subde (tji.)» 
Rome (t.vi.), Bavihre (t.viii.), Savoie (t.xiv.), Frusse (t.zvi.). 
Other documents have been published in Mignet’s Nigociations 
relatives d la succession d^Espagne, vol. iv., and in the collection of 
Lettres et nigociations . . . pour la paix de Nirndgue^ 

(La Haye, 1710). In addition to the Mimoires of the time, see 
Spanheim, Relation de la cour de France en 1690, edit. E. Bourgeois 
(Lyons, 1900) ; Baschet, Histoire du depdt des affaires itrangires; 
C. Rousset, Histoire de Louvois (1863) ; E. Bourgeois, “Louvois et 
Colbert dc Croissy," in the Revue Historique, vol. xxxiv. (z&87)f 
A. Waddington, Le Grand Blecteur et Louis XtV. (1905) • G. 

Le Grand Hecteur ei Louis XIV. (zoosL 
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COLBURN^ HENRY (d. 1855), Brltidi publidier. In 1814 
he originated the New Monthly Maga^ne, of which at various 
times Thoinas Campbell, Bulwer Lytton, Theodore Hook and 
Harrison Ainsworth were editors. Colburn published in x8i8 
Evelyn's Diary, fmd in 1825 the Diary of Pepys, edited by Lord 
Braybrooke, paying £2,200 for the copyright. He also issued 
Disraeli’s first novd, Vivum Grey. His business was taken over 
in 1841 by Messrs. Hurst and Blackett. Henry Colburn died on 
Aug. x6, 1855. 

COLBY, FRANK MOORE (1865-1935)* U.S. editor, was 
bom in Washington, D.C., Feb. 10, 1865. He received from 
Columbia university the degrees A.B. (x888) and A.M. (1889). 
He was acting professor of history at A^erst college (1890-91), 
lecturer and instructor in history and economics at Columbia uni- 
versity and Barnard college (1891-95) and professor of econom- 
ics at New York university (1895-1900). In 1893 he joined the 
editorial staff of Johnson's Universal Cyclopaedia. In 1898 he 
became editor of The International Year Book, and he was one 
of the editors of The International Cyclopaedia and of the first 
and second editions of The New International Encyclopaedia. 
He served as American editor of Nelson's Encyclopaedia (1905- 
06), and after 1907 as editor of The New International Year 
Book. 

Colby died in New York city, March 3, 1925. He wrote, among 
other works, Imaginary Obligations (1904); Constrained Atti^ 
tudes (1910) and The Margin of Hesitation (1922). 

C 0 LCHA 6 UA, a province of central Chile, bounded north 
by Santiago and O’Higgins, east by Argentina, south by Curicd 
and west by the Pacific. Its area is 3,255 sq.mi.; population 
(1940 census) 138,036; (1951 est.) 13s, 775- 

The great longitudinal valley of Chile cuts across the central 
part of the province, providing a considerable area excellently 
suited to the production of crops and livestock. Good range land 
exists in both the coastal mountains and along the lower slopes 
of the Andes. The principal river is the Rapel which, in its lower 
reaches, forms a part of the northern boundary of the province. 
Near the Argentine frontier, on one of the principal tributaries 
of the Rapel, are the hot springs of San Fernando, accessible by 
car from San Fernando, capital of Colchagua. The State central 
railway from Santiago to Puerto Montt passes through San Fer- 
nando (83 mi. S. of Santiago), and a branch line extends west to 
the popular ocean resort of Pichelemu. San Fernando is one of 
the several towns founded in 1742 by the governor-general Jos6 
de Manso. 

COLCHESTER, CHARLES ABBOT, ist Baron (1757- 
1829), was bom in Abingdon, and educated at Westminster 
school and Oxford. In 1795, after having practised 12 years as a 
barrister, he was appointed clerk of the rules in the king’s bench 
and elected member of parliament. To his efforts were due the 
establishment of the Royal Record commission, the reform of 
the system which had allowed the public money to lie for long 
periods in the hands of the public accountants, by charging them 
with payment of interest, and, most important of all, the act for 
taking the first census (1801). 

In March 1801 Abbot became chief secreUry and privy seal for 
Ireland; and in 1802 he was chosen speaker of the house of com- 
mons. In response to an address of the commons, he became 
Baron Colchester, with a pension of £4,000. He died on May 8, 
1829. 

COLCHESTER, municipal borough, Essex, England; 52 mi. 
northeast of London, on the river Colne. Pop. (1951) 57 i 43 ^- 
Area 18.8. sq jni. In early British and Roman history it was known 
as Ca mu lo d iin iim^ the capital of the Briti^ chief Cunobelin, and 
is named on his coins. After his death and the Roman conquest, 
Claudius established a municipality of discharged soldiers. It was 
stormed and burned A.n. fix in the rising of Boadc^ {q-v.), but 
soon became one of the chief towns in Roman Britain. The town 
is named after Camulos, the Celtic Mars. Roman sculptures and 
inscriptions have been discovered and its walls and the guardroom 
of the principal gate can still be traced. The Domesday book 
mentions 276 burgesses and land in commune burgensium. The 
ruined castle-keep built by William I about 1080 is quadrangular* 


turreted at the angles, and is the largest of its kind in England. 
In the castle is a museum of Roman and other antiquities. The 
Augustinian priory of St. Botolph (early 12th cent.) retains part 
of the fine Norman west front (in which Roman bricks occur), 
and of the nave arcades; and there is the restored gateway of 
the Benedictine monastery of St. John, a beautiful specimen of 
Perpendicular work, embattled, flanked by spired turrets, and 
covered with panel work. The church of Holy Trinity has an 
apparently pre-Norman tower. 

The first charter given in X189 granted freedom of passage and 
pontage through England, free warren, fishery and custom as in 
the time of Henry I. The charters were confirmed and new grants 
obtained in 1447 and 1535. Colchester returned two members to 
parliament from 1295 until 1885. Fairs were granted by Richard 
I in 1189 to the hospital of St. Mary Magdalene, and by Edward 
n in 1319 on the eve of St. Denis and the six following days. In 
the 13th century Colchester was an important port, its ships ply- 
ing to Winchelsea and France. Elizabeth and James I encouraged 
Flemish settlers in manufacture of baize (“bays and says”). 
Both Camden and Fuller mention the trade in barrelled oysters 
and candied eringo-root. The town was held, apparently against 
the citizens’ will, by Royalists in X648 against Fairfax, and it was 
fined in consequence by the parliament. 

Charles I granted a fresh charter, which was amended in 1653 
and a new one granted in 1663 ; this one remaining in force with 
modifications until 1741, In 1763 George III made the borough 
a renewed grant of its liberties. The town has long been an 
important military centre and is the headquarters of the 4th di- 
vision and East Anglia area. There is a free grammar school 
(founded 1539)- Castle park is a public ground surrounding the 
castle. Colchester is the centre of an agricultural district, and 
has weekly com and cattle markets, besides extensive nurseries 
and a large rose-growing industry. The oyster fisheries at the 
mouth of the Colne belong to the corporation, and are held on 
lease by the Colne Fishery company. The harbour, with quayage 
at the suburb of Hythe, is controlled by the corporation. Since 
1918 the municipal borough of Colchester together with the rural 
districts of Lexden and Winstree (except the detached portion of 
Inworth parish) form the Colchester parliamentary ^vision of 
Essex. 

Colchester was made the see of a bishop suffragan by Henry 
VIII, and two bishops were in succession appointed by him; no 
further appointments, however, were made until the suffragan see 
was re-established under Victoria. 

COLCHICUM, the meadow saffron, or autumn crocus (Col- 
chicum autumnale), a perennial plant of the family Liliaceae, 
found wild in rich, moist meadowland in England and Ireland, 
in middle and southern Europe and in the Swiss Alps. It has 
pale purple flowers, rarely more than three in number; the perianth 
is funnel-shaped, and produced below into a long slender tube, in 
the upper part of which the six stamens are inserted. The ovary 
is three-celled, and lies at the bottom of this tube. The leaves 
are three or four in number, flat, lanceolate, erect and sheathing; 
and there is no stem. Propagation is by the formation of new 
conns from the parent corm, and by seeds. The latter are nu- 
merous, round, reddish-brown and of the size of black mustard- 
seeds. The conn of the meadow saffron attains its full size in 
June or early in July. A smaller corm is then formed from the 
old one, close to its root; and this in September and October pro- 
duces the crocus-like flowers. In the succeeding January or Feb- 
ruary it sends up its leaves, together with the ovary, which per- 
fects its seeds during the summer. The young corm grows con- 
tinuously, till in the following July it attains the size of a small 
apricot. The parent corm remains attached to the new one, and 
keeps its form and size till April in the third year of its existence, 
after which it decays. In some cases a single corm produces sev- 
eral new plants during its second spring by giving rise to imma- 
ture corms. C. autumnale and its numerous varieties, as well as 
other species of the genus, are well known in cultivation, forming 
some of the most beautiful of autumn-flowering plants. 

Colchicum or colchicine, applied to the skin, causes pain and 
congestion; inhaled, causes violent sneezing; and taken internally. 
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increases the amount of bile poured into the intestine. In larger 
doses it is a violent gastrointestinal irritant, causing severe colic, 
vomiting, diarrhoea, haemorrhage from the bowel and ultimately 
death from collapse. This is accelerated by a depressant action 
uj)on the heart and nervous system similar to that produced by 
veratrine and aconite. The sole medical use of colchicum is in 
gout. It has an extraordinary power over the pain of acute gout, 
lessens the severity and frequency of the attacks when given con- 
tinuously between them, and benefits such symptoms of gout as 
eczema, bronchitis and neuritis, though inop)erative against them 
when not of gouty origin. The drug is generally given as vinum 
cole hid, in doses of 10 to 30 minims. It is apt to render the pa- 
tient low-sfiirited and tearful and must be given only with great 
care. In colchicum poisoning, empty the stomach, give white of 
egg, olive or salad oil and water. Use hot bottles and stimulants, 
especially trying to counteract the cardiac depression by atropine, 
caffeine, strophanthin, etc. 

Colchicum is a specific for separation of chromosomes. The 
product is much used in genetics and plant breeding to produce a 
doubling of the chromosomes. Most of the U.S. supply ordi- 
narily comes from the Netherlands, Italy, Yugoslavia and Hungary. 

COLCHIS, in ancient geography, a nearly triangular district 
of Asia Minor, at the eastern extremity of the Black sea, bounded 
on the north by the Caucasus, which separated it from Asiatic 
Sarmatia, east by Iberia, south by the Montes Moschici, Armenia 
and part of Pontus and west by the Euxine. The name of Colchis 
first appiears in Aeschylus and Pindar. It was inhabited by a 
number of tribes whose settlements lay chiefly along the shore 
of the Black sea. These tribes differed so completely in language 
and appearance from the surrounding nations that the ancients 
originated various theories to account for the phenomenon. Herod- 
otus believed them to have sprung from the relics of the army of 
Sesostris (g.v,), and thus regarded them as Egyptians. Apollonius 
Rhodius (Argon, iv, 279) states that the Egyptians of Colchis 
preserved as heirlooms a number of wooden Kbpfius (tablets) 
showing seas and highways with considerable accuracy. It is 
quite possible that there was an ancient trade connection between 
the Colchians and the Mediterranean people.s. We learn that 
women were buried, while the cor|>ses of men were suspended on 
trees. The principal coast town was the Milesian colony of 
Dioscurias (Roman Sebastopolis; mod. Sukhum-Kaleh), the 
ancient name being preserved in the modern C. Iskuria. The chief 
river was the Phasis (mod. Rion). 

Colchis was celebrated in Greek mythology as the destination 
of the Argonauts, the home of Medea and the special domain of 
sorcery. Several Greek colonies were founded there by Miletus. 
It seems to have been incorporated in the Persian empire, though 
the inhabitants evidently enjoyed a considerable degree of in- 
dependence; in this condition it was found by Alexander the 
Great when he invaded Persia. From this time till the era of the 
Mithradatic wars nothing is known of its history. At the time of 
the Roman invasion it seems to have paid a nominal homage to 
Mithradates the Great and to have been ruled over by Machares, 
his second son. On the defeat of Mithradates by Pompey, it be- 
came a Roman province. After the death of Pompey, Phamaces, 
the son of Mithradates, rose in rebellion against the Roman yoke, 
subdued Colchis and Armenia and made head, though but for a 
short time, against the Roman arms. After this Colchis was 
incorporated with Pontus, and the Colchians are not again alluded 
to in ancient history till the 6th century. It had been specially 
garrisoned by Justinian, first under Peter, a Persian slave, and sub- 
sequently under Johannes Tzibos, who built Petra on the coast as 
the Roman headquarters. Tzibos took advantage of the extreme 
poverty of the inhabitants to create a Roman monopoly by which 
he became a middleman for all the trade, both export and import. 
Chosroes 1 succeei^d in capturing Petra (a.d. 541). The mis- 
sionary zeal of the Zoroastrian priests soon caused discontent 
among the Chrisdaa inhabitants of Colchis, and Gobazes, per- 
ceiving that Chosioes intended to Persianize the district, appealed 
to Rome, with the result that in 549 one Dagisthaeus was sent 
out with 7,000 Romans and 1,000 auxiliaries of the Tzani (Zani, 
Sanni). The war” lasted till 556 with varying success. 


Petra was recaptured in 551, and Archaeopolis was held by the 
Romans against the Persian general Mermeroes. Gobazes was 
assassinated in 552, but the Persian general Nachoragan was 
heavily defeated at Phasis in 553. 

By the peace of 562 the district was left in Roman possession, 
but during the next 150 years it is improbable that the Romans 
exercised much authority over it. In 697 we hear of a revolt 
against Rome led by Sergius the Patrician, who allied himself 
with the Arabs. Justinian II in his second period of rule sent 
Leo the Isaurian, afterward emperor, to induce the Alans to 
attack the Abasgi. The Alans invaded Lazica, and, probably in 
712, a Roman and Armenian army laid siege to Archaeopolis. On 
the approach of a Saracen force they retired, but a small plunder- 
ing detachment was cut off. Ultimately Leo joined this band and 
aided by the Apsilian chief Marinus escaped with them to the 
coast. 

From the beginning of the 14th to the end of the 17th century 
Colchis was governed by an independent dynasty, the Dadians, 
which was succeeded by a semi-independent d3masty, the Chiko- 
vans, who by 1838 had submitted to Russia, though they retained 
a nominal sovereignty. In x866 the district was finally annexed 
by Russia. See Georgia. 

For the kings see Stokvis, Manuel d*histoire, i, 83. 

COLCOTHAR (adapted in Romanic languages from Arabic 
golgotar, which was probably a corruption of the Gr. 
from xaXk^s, copper, &v6os, flower; f.e., copper sulphate), a name 
given to the brownish-red ferric oxide residue obtained in the 
prep)aration of fuming sulphuric (Nordhausen) acid by the dry 
distillation of ferrous or ferric sulphate. It is used as a polishing 
powder by jewellers and as the pigment Indian red. It is also 
known as Crocus Martis, caput mortuum, Prussian red, rouge, etc. 

COLD, subjectively the sensation which is excited by con- 
tact with a substance whose temperature is lower than the normal; 
objectively a quality or condition of material bodies which gives 
rise to that sensation. Whether cold, in the objective sense, was 
to be regarded as a positive quality or merely as absence of heat 
was long a debated question. Thus Robert Boyle, who does not 
commit himself definitely to either view, says, in his New Expert” 
ments and Observations Touching Cold, that “the dispute which is 
the primutn frigidutn is very well known among naturalists, some 
contending for the earth, others for water, others for the air, and 
some of the modems for nitre, but all seeming to agree that there 
is some body or other that is of its own nature supremely cold 
and by participation of which all other bodies obtain that quality.’’ 
But with the general acceptance of the dynamical theory of heat, 
cold naturally came to be regarded as a negative condition, de- 
pending on decrease in the amount of the molecular vibfation that 
constitutes heat. 

The question whether there is a limit to the degree of cold pos- 
sible, and, if so, where the zero must be placed, was first attacked 
by the French physicist G. Amontons in 1702-03, in connection 
with his improvements in the air thermometer. In his instrument 
temperatures were indicated by the height at whidi a column of 
mercury was sustained by a certain mass of air, the volume or 
‘^spring” of which of course varied with the heat to which it was 
exposed. Amontons therefore argued that the zero of his ther- 
mometer would be that temperature at which the spring of the air 
in it was reduced to nothing. On the scale he used the boiling 
point of water was marked at 73 and the melting point of ice at 
51^, so that the zero of his scale was equivalent to about —240*’ 
on the Centigrade scale. This remarkably close approximation to 
the modern value of —273^ for the zero of the air thermometer 
was further improved on by J. H. Lambert (Pyrometrk, i779)» 
who gave the value —270" and observed that this temperature 
might be regarded as absolute cold. Values of this order for the 
absolute zero were not, however, universally accepted about this 
period. Laplace and Lavoisier, for instance, in their treatise on 
heat (1780), arrived at values ranging from 1,500*’ to 3,000** below 
the freezing point of water, and thought that in any cas^ it must 
be at least 600** below, while John Dalton in his Chemical Phi- 
losophy gave ten calculations of this value, and finally adopted 
—3,000*’ C. as the natural zero of temperature. After J. F. Joule 
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had determined the mechanical equivalent of heat, Lord Kelvin 
approached the question from an entirely different point of view, 
and in 1848 devised a scale of absolute temperature which was 
independent of the properties of any particular substance and was 
based solely on the fundamental laws of thermodynamics (see 
Heat and Thermodynamics). It followed from the principles 
on which this scale was constructed that its zero was placed at 
—273°, at almost precisely the same point as the zero of the 
air-thermometer. 

In nature the realms of space, on the probable assumption that 
the interstellar medium is perfectly transparent and diather- 
manous, must, as was pointed out by W. J. Macquorn Rankine, 
be incapable of acquiring any temperature, and must therefore be 
at the absolute zero. That, however, is not to say that if a suit- 
able thermometer could be projected into space it would give a 
reading of —273®. On the contrary, not being a transparent and 
diathermanous body, it would absorb radiation from the sun and 
other stars, and would thus become warmed. (See J. H. Foynting, 
“Radiation in the Solar System,” Phil, Trans, A, 1903). The 
French physicists of the early part of the xqth century held a dif- 
ferent view, and rejected the hypothesis of the absolute cold of 
space. Fourier, for instance, postulated a fundamental tempera- 
ture of space as necessary for the explanation of the heat-effects 
observed on the surface of the earth, and estimated that in the 
interplanetary regions it was little less than that of the terrestrial 
poles and below the freezing-point of mercury, though it was dif- 
ferent in other parts of space (Ann, chim. phys,, 1824, 27, pp. 141, 
150). C. S. M. Pouillet, again calculated the temperature of inter- 
planetary space as — 142®C. (Comptes rendus, 1838, 7, p. 61), and 
Sir John Herschel as —150®. 

To attain the absolute zero in the laboratory, that is, to deprive 
a substance entirely of its heat, is a thermodynamical impossibil- 
ity, and the most that the physicist can hope for is an indefinitely 
close approach to that pioint. The lowest steady temperature 
obtainable by the exhaustion of liquid hydrogen is about —262® C. 
(ii® Abs.), and the liquefaction of helium by Prof. Kamerlingh 
Onnes in 1908 yielded a liquid having a boiling-point of about 
4® Abs. which on exhaustion should bring us to within about i® 
of the absolute zero. Liquid helium has since been solidified by 
W. H. Kecsom (1926) at 1.13® Abs. under a pressure of 25 atmos. 
The freezing point rises to 4.2® Abs. under a pressure of 140 
atmos. (See Liquefaction of Gases.) 

COLD, COMMON. The term “cold” is applied by physi- 
cians and laymen alike to various acute, subacute and even chronic 
maladies affecting both the upper and the lower portions of the 
respiratory tract. Investigators of this condition usually limit 
the term to a condition commonly described as coryza or a cold 
in the head. Typical symptoms of such colds are sneezing, watery 
nasal discharge, nasal stuffiness and a dryness or an irritation of 
the membranes lining the nose and throat. The onset is usually 
accompanied by a sensation of chilliness. In the early stages of 
the acute cold, nasal discharge is profuse and watery but in two 
or three days becomes thicker and mucopurulent. Involvement 
of the paranasal sinuses and the lower portions of the respiratory 
tract with coughing is common. 

Colds and their complications are responsible for more illness 
and disability than all other diseases combined. A survey con- 
ducted by the American Institute of Public Opinion found that 
in one week of November colds were reported in one-third of U.S. 
homes. Thus, during this particular week, approximately one per- 
son in seven throughout the country was afficted with a cold. A 
corresponding survey for a week in October revealed that one- 
fourth of all families reported colds. ^ 

Other surveys indicate that approximately 75% of the people 
have at least one cold each year, 25% have four or more and the 
average is between two and three per person per year. A ten-year 
record of illness among employees of the Edison Illuminating Co., 
covering an average of 100,000 employees annually, showed that 
54% of the absences from sickness were caused by the respira- 
toiy group of diseases. These and other studies indicate that the 
common cold, its complications and related conditions cause more 
loss of time in industry than all other illnesses together. The an- 


nual cost in the U.S. (economic loss and expenditures for drugs 
and medical and hospital services caused by the common cold and 
its complications) has been estimated as between $2,000,000,000 
and $3,000,000,000. 

Cattse.! — ^As the name suggests, colds are widely believed to be 
caused by chilling. In some persons chilling does produce symp- 
toms of sneezing and coryza. Physicians call this condition vas- 
omotor rhinitis, but to the average person it is a “cold in the 
head.” Hay fever (q,v,), another quite similar condition, is caused 
by an allergy or hypersensitivity of the nasal mucous membranes 
to some substance in the air, such as pollen of plants, grasses or 
trees. Unquestionably many attacks of hay fever are mistaken for 
colds, particularly when they occur in the spring of the year. 

Observations of the common cold indicate that at least some 
colds are communicable; in fact, the widespread colds which 
occur in several waves throughout the year, usually in the early 
fall, in midwinter and in early spring, are of this type. Investiga- 
tions of the cause of this type of cold seem to indicate that a 
majority are caused by a filterable virus (g.v.), a germ which is 
smaller than bacteria, will pass through pores of a porcelain filter 
and is invisible with the ordinary microscope. The first ex- 
periments which suggested a virus as a cause of colds were per- 
formed by Walther Kruse in 1914 in the Institute of Hygiene in 
Leipzig, Ger. This work was repeated and confirmed by Maj. 
George Foster of the medical corps of the U.S. army in 1916. 
Beginning in the early 1920s more extensive and definitive studies 
of this virus were carried out by A. R. Dochez and associates 
in the Presbyterian hospital in New York city and by investigators 
at Johns Hopkins university, Baltimore, Md. 

The nature of this virus is similar to that of other known viruses, 
such as those which cause smallpox, chickenpox, mumps, rabies 
and distemper. It will grow and multiply in the laboratory and 
remain alive for at least three years. It will remain infective 
after 15 subcultures on artificial media. One drop of the solution 
containing the virus is sufficient to give a man or a chimpanzee 
a typical head cold. The usual symptoms of these virus colds in 
human subjects are stuffiness of the nose, sneezing, watery nasal 
discharge, dryness of the throat, occasional headaches and mild 
general symptoms. The body temperature is rarely elevated and 
the usual duration is four to five days. Mild colds occur in sub- 
jects carefully isolated from all contact with other persons. In 
others, this acute process is usually followed by secondary infec- 
tions with other germs which happen to be present in the nose 
and throat. The secondary infections, which usually persist for 
two or three weeks, are accompanied by a thick yellow discharge 
that may involve the sinuses. 

Bacteria of various types have also been described as a cause 
of colds. Unquestionably, bacteria do produce primary infections 
of the respiratory tract with symptoms typical of colds. Their 
major role, however, seems to be that of secondary invaders fol- 
lowing virus colds. Qimate is much less a factor in the occur- 
rence of colds than is generally supposed. Studies by the U.S. 
public health service show that the attack rate of colds in college 
students and family groups in various parts of the country are 
remarkably uniform and show no consistent relationship to lati- 
tude, longitude or climate. These studies also show surprising 
similarity in the time of occurrence of colds in various sections 
of the country. Studies in isolated arctic communities indicate 
that epidemics of colds are related not to temperature but to con- 
tact with infected persons from the outside world. In the tropics 
colds are less common and less severe than in the temperate zones, 
but they do occur and in general present a miniature picture of 
colds in the United States. 

Complicatiosis^The importance of colds lies not only in the 
colds themselves but also in their complications. An uncompli- 
cated cold runs a short, relatively mild course of a few days’ dura- 
tion. The complications, however, are numerous and important. 
Of these, the most common are sinusitis, otitis media and infec- 
tions of the lower respiratory tract such as laryngitis, tracheitis, 
bronchitis and pneumonia. Closely allied but distinct disease en- 
tities are influenza, tonsillitis and tuberculosis. The paranasal 
sinuses all are connected with the nose and are lined by mucous 
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membrane which is continuous with the membrane of the nose. 
Some inflammation of the sinuses, therefore, probably follows 
most if not all acute head colds. These are of importance, how- 
ever, only when secondary infections occur and drainage is in- 
adequate. Treatment of infected sinuses is a problem for the 
physician. 

Infection of the middle ear (otitis media) occurs from the nose 
and throat by the way of the Eustachian tube. Formerly otitis 
media was often complicated by mastoid infection, but this has 
been controlled by penicillin, other antibiotics or the sulfonamide 
drugs. Laryngitis, tracheitis, bronchitis and pneumonia usually 
follow infections of the upper respiratory tract. 

Prevention. — ^Natural resistance, possibly with a hereditary 
element, plays an important role in a person’s susceptibility to 
colds. Studies from Cornell university (Ithaca, N.Y.) indicate 
that 25% of the students have approximately 75% of the colds 
in that institution. In many individuals, however, susceptibility 
seems to vary over a period of several years. Within ^e nose 
nature provides various defensive mechanisms against infection. 
These include the tiny hairs at the entrance of the nasal passages, 
the mucous secretions of the membranes lining the no.se and the 
cilia — ^microscopic hairlike projections of the cells lining the nose. 
These cilia are in constant motion, picking up particles of foreign 
material and carrying them to the pharynx from which they are 
discharged or swallowed. It is important that we do not destroy 
or interfere with these natural defensives. 

The prevention of communicable colds should be possible by 
the avoidance of exposure to persons with colds. Unfortunately, 
under the conditions of modem life this is impossible. However, 
the degree of exposure can be reduced by keeping away from per- 
sons who have colds; by prohibiting infected persons from asso- 
ciating with infants; by thorough washing of the hands before 
meals and after contact with objects likely to contain infective 
material; by keeping the hands away from the nose and mouth; 
by routine sterilization of dishes and silverware; and by use of 
individual drinking glasses even within the family. The avoidance 
of chilling, particularly for persons who lead relatively sedentary 
indoor lives, is a precautionary measure of value. Adequate cloth- 
ing and shoes to keep the body warm and dry are important, espe- 
cially for children. Places of work and residences should be 
warm and free from draft, but not overheated. The ventilation 
of sleeping quarters should be regulated according to the outside 
atmosi^eric condition, having in mind that drafts arc undesirable 
and that sleep is most restful where the atmosphere is cool rather 
than warm or cold. Exercise and cool or cold showers help to 
keep the circulatory system in good tone and better able to adjust 
to the changes produced by chilling. 

Vitamins and various dietary measures are widely advocated and 
advertised for the prevention of colds, but there are no conclusive 
scientific studies or records which indicate that any special diet 
or the addition of vitamins to adequate, well-balanced diets have 
this effect. Vaccines have long been used for the prevention of 
colds. In general, they consist of killed bacteria of the types 
usually found in the nose and throat during colds. Some of these 
vaccines are given by mouth, some by hypodermic injection and 
a few by spraying into the nose. Medical journals contain many 
papers reporting benefits from these vaccines. However, a num- 
ber of carefully controlled studies have been conducted in which 
half the subjects received vaccine while the other half, chosen at 
random and without their own knowledge, received exactly the 
same treatment but were given injections, capsules or nasal sprays 
which contained no vaccine. The following important conclusions 
can be drawn from these studies: that the subjects who received 
the vaccines had as many colds as the subjects in the control 
groups; that the subjects in both groups reported considerably 
fewer colds than they thought they had had during the previous 
year. In fact, many subjects in the control groups were con- 
vinced that the treatments which they received were beneficial 
in the prevention of colds. Various antiseptics are recommended, 
including sprays, nose drops, gargles and mouth washes. Anti- 
septics do not act to kill germs instantaneously; only mild anti- 
septics can be tolerated by the membranes of the nose and throat, 


and these can be brought m contact with only a small portion of 
these membranes and for. only a few seconds at a time. There is 
therefore no reason to think, and no scientific evidence, that anti- 
septics are of any value for the prevention of colds or other res- 
piratory infections. On the contrary, there is danger that at least 
some of these preparations interfere with the protective action of 
the cilia and mucous secretions normally operating in the nose. 
Sterilization of the air by ultra-violet light or chemical vapours 
is theoretically sound but impractical for general use. 

Treatment* — ^An acute infectious cold usually runs a course of 
three to ten days. If nasal discharge persists longer, one can 
suspect a complicating infection of one of the sinuses. As re- 
covery progresses, the nasal congestion and stuffiness decrease 
and the secretions become scanty and more purulent. Most treat- 
ment is directed toward the relief of symptoms. Bed rest is ad- 
visable in the early stages of an acute cold to protect others from 
exposure, increase general resistance and keep the body warm. 
Hot baths, consisting of hot water, hot air or steam, are frequently 
advocated for the treatment of colds. Their effect is to dilate the 
blood vessels of the skin and increase the blood flow through 
them. As a result nasal congestion and stuffiness are reduced. 
The relief from such baths, however, is only temporary, and if 
the body is chilled following a hot bath the cold may become more 
severe. Large quantities of liquids in the form of water, lemon- 
ade or orange juice are frequently recommended in the treatment 
of colds. Their value, however, is open to question. Advertised 
and recommended treatments are legion; most of these do little 
more than give some temporary relief of certain symptoms. The 
salicylates, such as aspirin, and similar drugs give some relief from 
aching and reduce fever. Nose drops and inhalers of various types 
cause shrinking of the membranes of the nose and so give tem- 
porary relief of stuffiness and nasal congestion. Unfortunately, 
the reaction of the nasal membranes to these drugs frequently re- 
sults in more swelling than was present before they were used. 
Experiments also show that most preparations used in the nose 
stop the action of and in many instances actually destroy the cilia 
which play an important role in nature’s defenses against infec- 
tions. 

Colds are of such variable severity and duration that individual 
experience is of little significance in judging the value of any 
pre()aration for either prevention or treatment. For this reason, 
the value of any medication for the treatment of colds can be de- 
termined only by carefully controlled experiments. Such studies 
were conducted over a period of approximately five years at the 
University of Minnesota. The subjects in the studies were all 
treated in the same manner and all thought they were receiving 
the same medications. Actually some received capsules or tablets 
of only starch or milk sugar. These subjects served as the control 
group. The importance of having this group was obvious when 
approximately 35% of the subjects in it reported that “the medi- 
cation resulted in complete cure or marked improvement of their 
colds in 24 to 48 hours.” Such results explain why it is so easy 
to become enthusiastic about any preparation for the treatment of 
colds if it is recommended by well-meaning friends or sufficiently 
promoted by skilful advertising. Of the preparations studied, the 
only ones found to be of any real value were derivatives of opium. 
In this connection, it is of interest to note that various writers 
on opium such as Thomas De Quincey in his Confessions of an 
English Ofnum Eater state that opium addicts never catch cold. 
The preparation found by these studies to be of greatest value 
was a mixture of codeine and papaverine. Quinine and aspirin 
seemed to be of a little benefit, but most of the preparations widely 
utilized for the treatment of colds were of no more value than 
the sugar tablets. The antihistamine drugs were promoted for 
the treatment of colds until controlled studies showed them to be 
of little or no value. Various preparations of the sulfonamides, 
penicillin and other antibiotics are widely utilized in the treat- 
ment of colds. Critical studies of these preparations and the most 
reliable authorities on their utilization, however, agree that there 
is no justification for their use in the general treatment of colds. 
On the contrary, there are definite objections to their use for this 
purpose. One is that a certain number of persons get reactions 
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of i^ter or less severity to the sulfonamides and even to peni- 
cillin. Another is that if these drugs are used for minor infec- 
tions, such as colds, there may develop in the nose and throat 
strains of germs which are resistant to these drugs. When this 
occurs, they are valueless for the treatment of severe infections 
to which these germs may give rise. (H. S. Dl.) 

COLDEN, CADWALLADER (1688-1776), American 
physician, historian and colonial official, was bom at Duns, Scot- 
land, on Feb. 17, 1688. He graduated at the University of Edin- 
burgh in 1705, devoting himself to scientific studies there and in 
London, and emigrated to Philadelphia in 1710. There he engaged 
in general mercantile business until after a visit to Great Britain 
in 1715 when he began the practice of medicine. He was induced 
to move to New York by Gov. Robert Hunter, who appointed him 
the first surveyor general of the colony and master in chancery. 
Becoming a member of the provincial council in 1721, he serv^ 
for many years as its president; and from 1761 until his death 
was lieutenant governor. He was acting governor when in 1765 
the stamped paper to be used under the Stamp act arrived in the 
port of New York; a mob burned him in effigy in his own coach 
in Bowling Green, and he was compelled to surrender the stamps 
to the rity council, by whom they were locked up in the city hdl 
until all atempts to enforce the new law were abandoned. Subse- 
quently Coldcn secured the suspension of the provincial assembly 
by an act of parliament. He understood, however, the real temper 
of the patriot party and in 1775, when the outbreak of hostilities 
seemed inevitable, he strongly advised the ministry to act with 
caution and tp concede some of the colonists’ demands. When 
the war began he retired to his country seat near Flushing, N.Y., 
where he died on Sept. 28, 1776. Golden was widely known among 
scientists and men of letters in England and America. He was a 
lifelong student of botany, and was the first to introduce in Amer- 
ica the classification system of Linnaeus, who gave the name 
Coldenia to a newly recognized genus. He wrote several medical 
works of importance in their day, the most noteworthy being A 
Treatise on Wounds and Fevers (1765); he also wrote an elab- 
orate work on The Principles of Action in Matter (1751), which, 
with his Introduction to the Study of Physics (c. 1756), his JEw- 
quiry into the Principles of Vital Motion (1766), and his Reflec- 
tions (c. 1770), mark him as the first of American materialists and 
one of the ablest material philosophers of his day. His His- 
tory of the Five Indian Nations (1727, best ed. 1902) is one of the 
most valuable accounts that has been preserved of the relations 
with these powerful tribes and of the expansion of the English fur 
trade to the west. 

Bihltography.— Alice M. Keys, Cadwattader Colden, A Repre- 
sentative EiKhtecnth Century Oficial (1906); J. C. Mumford, Nar- 
rative of Medicine in America (1903) ; I. W. Riley, American 
Philosophy ( 1907) . Golden’s Letters and Papers were pubUsbed in the 
Collections of the New York Historical Society (1917-23). 

COLD HARBOR, Old and New, two localities in Hanover 
county, Virginia, U.S., to mi. N.E. of Richmond. They were 
the scenes of a battle between the army of the Potomac under 
Gen. G. B. McClellan, and the army of Northern Virginia under 
Gen. R. E. Lee, June 27, 1862 (sometimes called the battle of 
Gaines’ Mill) ; also of a succession of battles from May 31 to June 
X2, 1864, between the Union forces under command of Gen. U. S. 
Grant and the Confederates under Gen. R. E. Lee, who held a 
strongly entrenched line at New Cold Harbor. The main union 
attack on June 3 was delivered by the 2nd (Hancock), 6th 
(Wright) and i8th (W. F. Smith) corps, and was brought to a 
standstill in eight minutes. An order from army headquarters to 
renew the attack was ignored by the officers and men at the front. 
In the constant fighting of May 31 to June 12 on this ground, 
Grant lost 14,000 men. ‘ {See American Civil War; Wilder- 
ness.) 

COLD STORAGE: see REnoGBitATiON and its Appuca- 
noM. 

COLDSTREAM, a small burgh, Berwickshire, Scotland. 
Pop. (est. 1951) I >294. It is situat^ on the north bank of the 
Tweed, there spanned by John Smeaton’s fine bridge of five arches, 
erected in X763'<-I766, 13^ ml southwest of Berwick by the 


Scottish Repon railway. The station !s at Comhill over the 
border. Owing to its position on the border and also as the first 
ford of any consequence above Berwick, the town played a promi- 
nent part in Scottish history during many centuries. There Ed- 
ward 1 crossed the stream in 1296 with his invading host, and the 
5th earl of Montrose with the Covenanters in 1640. Of the Cis- 
tercian priory, founded about 1165 by Cospatric of Dunbar, and 
destroyed by the ist earl of Hertford in 1545, which stood a little 
to the east of the present market place, no trace remains; but for 
nearly 400 years it was a centre of religious fervour. There the 
papal legate, in the reign of Henry VIII, published a bull against 
the printing of the Scriptures; but the site was occupied in the 
19th century by an establishment, under Adam Thomson, for the 
production of cheap Bibles. There General Monk crossed the 
Tweed in 1659 with the regiment now famous as the Coldstream 
Guards. Like Gretna Green, Coldstream was long a resort of 
runaway couples, the old toll house at the bridge being the usual 
scene of the marriage ceremony. Marriage house, as it is called, 
still exists. At Birgham, 3 mi. west, a place of no small impor- 
tance, in Z188 William the Lion conferred with the Bishop of 
Durham concerning the attempt of the English Church to impose 
its supremacy upon Scotland; there in 1289 was held the conven- 
tion to consider the marriage of the Maid of Norway with Prince 
Edward of England; and there, too, in 1290 was signed the treaty 
of Birgham, which secured the independence of Scotland. Seven 
miles below Coldstream on the English side are the massive ruins 
of Norham castle, made famous by Scott’s Marmion, and from the 
time of its building by Ranulf Flambard in 1x21 a focus of border 
history during four centuries. 

COLDWATER, a city near the southern boundary of Michi- 
gan, U.S., surrounded by beautiful lakes; the county scat of 
Branch county. It is on federal highways 27 and 112, and is 
served by the New York Central railway system. The population 
in 1950 was 8,594. It manufactures furnaces, marine engines, 
gray iron castings, brass, clothing, shoes, window-display fixtures, 
wooden sporting goods, sleds, coin-sorting machines and lawn 
furniture. The Michigan State Children’s village is situated 
there. 

Coldwater (called Lyons until 1833) was settled in 1829, In- 
corporated as a village in 1837 ^^d as a city in 1861. 

COLE, SIR HENRY (1808-1882), English civil servant, 
was bom at Bath on July 15, 1808. He was a leading member of 
the commission that organized the Great Exhibition of 1851, and 
then became secretary to the School of Design, which was trans-^ 
ferred in 1853 into the Department of Science and Art. Under its 
auspices the South Kensington (now Victoria and Albert) mu- 
seum, London, was founded in 1855 ^"d Cole practically became 
its director, retiring in 1873. He originated the scheme for the 
Royal Albert hall, London. He was active in founding the na- 
tional schools for cookery and music, the latter the germ of the 
Royal College of Music. He edited the works of Thomas Love 
Peacock. He died on April 18, 1882. 

See A. S. and H. Cole (eds.), Fifty Years of Public Work of Sir 
Henry Cole (1884). 

COLE, THOMAS (1801-1848), U.S. landscape painter, was 
bom at Bolton-le-Moors, Eng., on Feb. 1, 1801. In 1819 the 
family emigrated to the U.S., settling first in Philadelphia, Pa., 
and then at Steubenville, 0 ., where Cole learned the rudiments of 
his profession from a wandering portrait painter named Stein. 
He went about the countxy painting portraits, but with little 
financial success. Moving to New York (1825), he displayed 
some landfscapes in the window of an eating house, where they 
attracted the attention of the painter Col. John Trumbull who 
sought him out, bought one of his canvases, and found him patrons. 
From this time Cole was prosperous. He is best remembered 
by a series of pictures consisting of four canvases representing 
*The Voyage of Life,” and another series of five canvases repre- 
senting “The Course of Empire,” the latter now in the gallery 
of the New York Historical society. They were allegories, in 
the taste of the day, and became exceedingly popular, being re- 
produced in engravings with great success. The artist’s genuine 
fame must rest on his landscapes. He had an influence on his 
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time and his fellows which was considerable, and with Durand rendered wood engraving almost a lost art and left practically no 
he may be said to have founded the early school of American demand for the work of such craftsmen, Cole was thus enabled 
landscape painters. Cole spent the years 1829-32 and 1841- to continue his worii, and became one of the foremost contempo- 
43 abroad, mainly in Italy, and at Florence lived wi& the sculptor rary masters of wood engraving. He received a medal of the first 
Horatio Greenough. After 1827 he had a studio in the Catskills class at the Paris exhibition of 1900, and the ordy grand prize 
which furnished the subjects of some of his canvases, and he died given for wood engraving at the Louisiana Purchase exposition at 
at Catskill, N.Y., on Feb. ii, 1848. His pictures are in many St. Louis, Mo., in 1904. He was an honorary member of the 
public and private collections. His ‘‘Expulsion from Eden” is in Society of Sculptors, Painters and Engravers, London, and a mem- 
the Metropolitan museum in New York city and is one of the most ber of the American Academy of Arts and Letters. He was the 
typical examples of his style. author of I^otes to Old ItalMn Masters and other critical essays. 

COLE, TIMOTHY (1852-1931), U.S. wood engraver, was He died May 17, 1931. 
born in London in 1852, his family emigrating to the United COLE, AT (1833-1893), English painter, bom at Ports- 
States in 1858. He established himself in Chicago, 111 ., where in mouth on April 17, 1833, was the son of the landscape painter 
the great fire of 1871 he lost everything he possessed. In 1875 he George Cole, and in bis practice followed his father’s lead with 
moved to New York city, finding work on the Century (\henScrib» marked success. He became an academician in 1880, and died 
ner^s) magazine. He immediately attracted attention by his un- in London on April 6, 1893. Most of his subjects were found in 
usual facility and his sympathetic interpretation of illustrations the counties of Surrey and Sussex, and along the banks of the 
and pictures, and his publishers sent him abroad in 1883 to Thames. 

engrave a set of blocks after the old masters in the European One of the largest pictures, ‘‘The Pool of London,” was bought 
galleries. These achieved for him a brilliant success. His re- by the Chantrey Fund trustees in 1888, and is in the Tate gallery, 
productions of Italian, Dutch, Flemi.sh and English pictures were London. 

published in book form with appreciative notes by the engraver See Robert Chignell, The Life and Paintings of Vicat Cole, RA. 
himself. Though the advent of new mechanical processes had (1^9) • 
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